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R&S®VSE-K10x (LTE Uplink) Documentation Overview

Data Sheets and Brochures

1 Documentation Overview

This section provides an overview of the R&S VSE user documentation. Unless speci-
fied otherwise, you find the documents at:

www.rohde-schwarz.com/manual/VSE
Further documents are available at:

www.rohde-schwarz.com/product/VSE

1.1 User Manuals and Help

Separate user manuals are provided for the base software and additional software
applications:

® Base software manual
Contains the description of the graphical user interface, an introduction to remote
control, the description of all remote control commands, programming examples,
and information on maintenance, software interfaces and error messages.

® Software application manuals
Contain the description of the specific functions of a software application, including
the remote control commands. Basic information on operating the R&S VSE is not
included.

The contents of the user manuals are available as help in the R&S VSE. The help
offers quick, context-sensitive access to the complete information for the base software
and the software applications.

All user manuals are also available for download or for immediate display on the Inter-
net.

1.2 Data Sheets and Brochures

The data sheet contains the technical specifications of the R&S VSE. It also lists the
firmware applications and their order numbers, and optional accessories.

The brochure provides an overview of the instrument and deals with the specific char-
acteristics.

See www.rohde-schwarz.com/brochure-datasheet/VSE

User Manual 1176.8997.02 — 13 7
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R&S®VSE-K10x (LTE Uplink) Documentation Overview
Videos

1.3 Release Notes and Open Source Acknowledgment
(OSA)

The release notes list new features, improvements and known issues of the current
firmware version, and describe the firmware installation.

The software makes use of several valuable open source software packages. An open-
source acknowledgment document provides verbatim license texts of the used open
source software.

See www.rohde-schwarz.com/software/VSE

1.4 Application Notes, Application Cards, White Papers,
etc.

These documents deal with special applications or background information on particu-
lar topics.

See www.rohde-schwarz.com/application/vse/

1.5 Videos

Find various videos on Rohde & Schwarz products and test and measurement topics
on YouTube: https://www.youtube.com/@RohdeundSchwarz
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R&S®VSE-K10x (LTE Uplink) Welcome to the LTE measurement application

LTE measurement application selection

2 Welcome to the LTE measurement applica-
tion

The LTE measurement application is a firmware application that adds functionality to
perform measurements on LTE signals according to the 3GPP standard to the
R&S VSE.

This user manual contains a description of the functionality that the application pro-
vides, including remote control operation. Functions that are not discussed in this man-
ual are the same as in the spectrum application and are described in the R&S VSE
User Manual. The latest versions of the manuals are available for download at the
product homepage.

https://www.rohde-schwarz.com/manual/vse.

e LTE measurement application selecCtion............ccceeeeiiii i 9
e Display iNfOrmMation.......cccoooe i —————— 10

2.1 LTE measurement application selection

The LTE measurement application adds a new application to the R&S VSE.

Starting the application

1. & Channel

Select the "Add Channel" function in the "Sequence" tool window.

A dialog box opens that contains all operating modes and applications currently
available in your R&S VSE.

2. Select the "LTE" item.

=
ite
ITE

The R&S VSE opens a new measurement channel for the LTE application.

The application starts with the default settings. You can configure measurements with
the items in the "Meas Setup" menu.

For more information see Chapter 5, "Configuration", on page 41.
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R&S®VSE-K10x (LTE Uplink) Welcome to the LTE measurement application

Display information

2.2 Display information

The following figure shows a typical measurement diagram of the LTE application. All
different information areas are labeled. They are explained in more detail in the follow-
ing sections.

1 2 3 4 5

LTE
Ref Level 0.00 dBEm Mode Dl FDD, 10MHz Capture Time 20.1ms  Subframe All
Att 10 dB 1Tx/1Rx FrameCount 0of 0 (D)

* 4% LTE: 1 Capture Buffer ) L 13 EW o1 Ayvg 82 Mine 3 Max

0.0 ms 2.01 msf 201 ms

v 3% LTE: 5 Fower Spectrum

All, Sel Ant1

1 = Window title bar with information about the diagram and its traces
2 = Channel bar with measurement settings

3 = Diagram area

4 = Diagram footer with information about the contents of the diagram
5 = Color code for windows of the same channel (here: red)

Channel bar information

In the LTE measurement application, the R&S VSE shows the following settings:

Table 2-1: Information displayed in the channel bar in the LTE measurement application

Ref Level Reference level

Att Mechanical and electronic RF attenuation

Freq Frequency

Mode LTE standard

MIMO Number of Tx and Rx antennas in the measurement setup
Capture Time Signal length that has been captured

Frame Count Number of frames that have been captured

Selected Slot Slot considered in the signal analysis

Selected Subframe Subframe considered in the signal analysis
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R&S®VSE-K10x (LTE Uplink) Welcome to the LTE measurement application

Display information

In addition, the channel bar also displays information on instrument settings that affect
the measurement results even though this is not immediately apparent from the display
of the measured values (e.g. transducer or trigger settings). This information is dis-
played only when applicable for the current measurement. For a comprhensive
description, refer to the user manual of the R&S VSE.

Window title bar information
The information in the window title bar depends on the result display.

The "Constellation Diagram", for example, shows the number of points that have been
measured.

Status bar information

Global instrument settings, the instrument status and any irregularities are indicated in
the status bar beneath the diagram. Furthermore, the progress of the current operation
is displayed in the status bar.

Regarding the synchronization state, the application shows the following labels.

® Sync OK
The synchronization was successful. The status bar is green.

® Sync Failed
The synchronization was not successful. The status bar is red.
There can be three different synchronization errors.

— Sync Failed (Cyclic Prefix): The cyclic prefix correlation failed.
— Sync Failed (P-SYNC): The P-SYNC correlation failed.
— Sync Failed (S-SYNC): The S-SYNC correlation failed.
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R&S®VSE-K10x (LTE Uplink) Measurements and result displays

Selecting measurements

3 Measurements and result displays

The LTE measurement application measures and analyzes various aspects of an LTE
signal.

It features several measurements and result displays. Measurements represent differ-
ent ways of processing the captured data during the digital signal processing. Result
displays are different representations of the measurement results. They may be dia-
grams that show the results as a graph or tables that show the results as numbers.

Remote command:
Measurement selection: CONFigure[:LTE] : MEASurement on page 151

Result display selection: LAYout :ADD[ :WINDow] ? on page 109

®  Selecting MEASUIEMENTS. ... ..uiiiiiiiiie e e et e e e e e e e e e e s e ssnrnreeaeeees 12
o Selecting result diSPlays.........cooeeiiiiii e —————— 13
o Performing MeEasUrEMENTES.......ccuuuiiiiiiiiiiciiiiie e e e e e e e e 13
®  1/Q MEASUIEMENTS. .. oottt e e e e e e e e e e e e e e e e e e e e e e e nenneeeeeeas 14
e Time alignment error MEeasSUrEMENTS. .......cuuiiiiiiieie e e e e e e e 28
®  3GPP tESt SCENAIIOS. ... uuiiiiiiiieee i ettt e e e e e e e s e e e e e e e e e s s s ss s rereeeeeaeaeeeeanan 30

3.1 Selecting measurements

Access: "Overview" > "Select Measurement"

The "Select Measurement" dialog box contains several buttons. Each button repre-
sents a measurement. A measurement in turn is a set of result displays that themati-
cally belong together and that have a particular display configuration. If these prede-
fined display configurations do not suit your requirements, you can add or remove
result displays as you like. For more information about selecting result displays, see
Chapter 3.2, "Selecting result displays", on page 13.

Depending on the measurement, the R&S VSE changes the way it captures and pro-
cesses the raw signal data.

EVM

EVM measurements record, process and demodulate the signal's I/Q data. The result
displays available for EVM measurements show various aspects of the LTE signal
quality.

For EVM measurements, you can combine the result displays in any way.

For more information on the result displays, see Chapter 3.5, "Time alignment error
measurements"”, on page 28.

Remote command:
CONFigure[:LTE] :MEASurement on page 151
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R&S®VSE-K10x (LTE Uplink) Measurements and result displays

Performing measurements

Time alignment error

Time alignment error (TAE) measurements record, process and demodulate the sig-
nal's I/Q data. The result displays available for TAE measurements indicate how well
the antennas in a multi-antenna system are aligned.

For TAE measurements, you can combine the result displays in any way.

For more information on the result displays, see Chapter 3.5, "Time alignment error
measurements”, on page 28.

Remote command:
CONFigure[:LTE] :MEASurement on page 151

3.2 Selecting result displays

Access: 5] or "Window" > "New Window"

The R&S VSE opens a menu to select result displays. Depending on the number of
LTE channels you are currently using, there is a submenu that contains all available
result displays for each LTE channel.

In the default state of the application, it shows several conventional result displays.
e (Capture Buffer

® EVM vs Carrier

® Power Spectrum

® Result Summary

® Constellation Diagram

From that predefined state, add and remove result displays to the channels as you like
from the "Window" menu.

Remote command: LAYout : ADD [ : WINDow] ? on page 109

O Measuring several data streams

When you capture more than one data stream (for example component carriers), each
result display is made up out of several tabs.

The first tab shows the results for all data streams. The other tabs show the results for
each individual data stream. By default, the tabs are coupled to one another - if you
select a certain data stream in one display, the application also selects this data stream
in the other result displays (see Subwindow Coupling).

The number of tabs depends on the number of data streams.

3.3 Performing measurements

By default, the application measures the signal continuously. In "Continuous Sweep"
mode, the R&S VSE captures and analyzes the data again and again.

® For |I/Q measurements, the amount of captured data depends on the capture time.
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R&S®VSE-K10x (LTE Uplink) Measurements and result displays

3.4

I/Q measurements

® For frequency sweep measurement, the amount of captured data depends on the
sweep time.

In "Single Sweep" mode, the R&S VSE stops measuring after it has captured the data
once. The amount of data again depends on the capture time.
Refreshing captured data

You can also repeat a measurement based on the data that has already been captured
with the "Refresh" function. Repeating a measurement with the same data can be use-
ful, for example, if you want to apply different modulation settings to the same 1/Q data.

For more information, see the documentation of the R&S VSE.

I/Q measurements

Access: [MEAS] > "EVM/Frequency Err/Power"

You can select the result displays from the evaluation bar and arrange them as you like
with the SmartGrid functionality.

Remote command:
Measurement selection: CONFigure[:LTE] : MEASurement on page 151

Result display selection: LAYout :ADD[ :WINDow] ? on page 109

(07T o] (01 (TN =101 (Y U EEERRR 14
EVIM VS CAlTIEN ...ttt ettt e e e e e e e e e e e e e e e e e e e e e e s annnreeeeeas 15
EVIM VS SYMDOL....eiiiiiiicie e e e e e e e e e e e e e e e —————— 16
EVM VS SUDIramME. ..o e e e 17
POWET SPECIIUM. ...ttt e e e e e e e e e e e e e et et e e aeseeeaeeeaaaaaaaaeeeeeees 17
1] o 7= g o I =t o 0T 1= T o PSP 18
ST oT=Tex 148 g T o F= 1 =TT USSR 19
Spectrum FIatne@ss SRS......coiiiiii e a e 19
(€T Lo TUT o I 10T F- U UUPUP U 20
Spectrum Flatness DifferenCe.........oooeeviiiiiiiiccccieie e 20
1070 a1Sy (=1 = 1u 0] g TN = To =1 o o PSR 21
L7 07 | SRR 21
AllOCAION SUMMIEIY....eiiiiiiiiiieie ettt e e e st e e e s st et e e e s sbbeeeeesaabeeeaesanee 22
1] (=T= 0 o DO PP TP O PP PPPPPPPPN 22
EVM VS SYMDOI X CarTiEr.....ccceeeeeeieeeeececre ittt e e e e e e 24
Power VS SYMDOI X CaArmiEr......uuuuiiiiiiciiieie e e e et e e e e e e e aaaaaaaes 24
RESUIE SUMIMATIY ...t e e e e e e e e e e e e e e e e e 24
T = = o [ TSP 27

Capture Buffer
The "Capture Buffer" shows the complete range of captured data for the last data cap-
ture.

The x-axis represents time. The maximum value of the x-axis is equal to the Capture
Time.

User Manual 1176.8997.02 — 13 14



R&S®VSE-K10x (LTE Uplink) Measurements and result displays

I/Q measurements

The y-axis represents the amplitude of the captured I/Q data in dBm (for RF input).

The capture buffer uses the auto peak detector to evaluate the measurement data. The
auto peak detector determines the maximum and the minimum value of the measured
levels for each measurement point and combines both values in one sample point.

* LTE: 1 Capture Buffer ol Clrw X W
Supfrac

2.01 ms/ 20,1 ms

Figure 3-1: Capture buffer without zoom

A green vertical line at the beginning of the green bar in the capture buffer represents
the subframe start. The diagram also contains the "Start Offset" value. This value is the
time difference between the subframe start and capture buffer start.

When you zoom into the diagram, you will see that the bar is interrupted at certain
positions. Each small bar indicates the useful parts of the OFDM symbol.

« 34 Capture Buffer

FramelStaofset 1 215945 ms

[

i IS

Figure 3-2: Capture buffer after a zoom has been applied

Remote command:

Selection: LAY:ADD 2 '1',LEFT,CBUF

Query (y-axis): TRACe:DATA?

Query (x-axis): TRACe<n>[:DATA] :X? on page 126

Subframe start offset: FETCh [ :CC<cc>] : SUMMary: TFRame? on page 135

EVM vs Carrier

The "EVM vs Carrier" result display shows the error vector magnitude (EVM) of the
subcarriers. With the help of a marker, you can use it as a debugging technique to
identify any subcarriers whose EVM is too high.

The results are based on an average EVM that is calculated over the resource ele-
ments for each subcarrier. This average subcarrier EVM is determined for each ana-
lyzed slot in the capture buffer.

If you analyze all slots, the result display contains three traces.
® Average EVM
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I/Q measurements

This trace shows the subcarrier EVM, averaged over all slots.

®  Minimum EVM
This trace shows the lowest (average) subcarrier EVM that has been found over
the analyzed slots.

® Maximum EVM
This trace shows the highest (average) subcarrier EVM that has been found over
the analyzed slots.

If you select and analyze one slot only, the result display contains one trace that shows

the subcarrier EVM for that slot only. Average, minimum and maximum values in that
case are the same. For more information, see "Slot Selection” on page 94.

The x-axis represents the center frequencies of the subcarriers. The y-axis shows the
EVM in % or in dB, depending on the EVM Unit.

* LTE: 3 EWM vs Carrier @1 Avge 2 Mne3Max 5 W

i

Remote command:

Selection LAY:ADD 2 '1',LEFT,EVCA

Query (y-axis): TRACe:DATA?

Query (x-axis): TRACe<n>[:DATA] :X? on page 126

EVM vs Symbol

The "EVM vs Symbol" result display shows the error vector magnitude (EVM) of the
OFDM symbols. You can use it as a debugging technique to identify any symbols
whose EVM is too high.

The results are based on an average EVM that is calculated over all subcarriers that
are part of a certain OFDM symbol. This average OFDM symbol EVM is determined for
all OFDM symbols in each analyzed slot.

The x-axis represents the OFDM symbols, with each symbol represented by a dot on
the line. Any missing connections from one dot to another mean that the R&S VSE
could not determine the EVM for that symbol.

The number of displayed symbols depends on the subframe selection and the length of
the cyclic prefix.

For TDD signals, the result display does not show OFDM symbols that are not part of
the measured link direction.

On the y-axis, the EVM is plotted either in % or in dB, depending on the EVM Unit.
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* LTE: & EVM vz Sym ®lcClhw &

0 Symh 1 Symbf 13 Symb

Remote command:

Selection: LAY:ADD 2 '1',LEFT,EVSY

Query (y-axis): TRACe:DATA?

Query (x-axis): TRACe<n>[:DATA] :X? on page 126

EVM vs Subframe

The "EVM vs Subframe" result display shows the Error Vector Magnitude (EVM) for
each subframe. You can use it as a debugging technique to identify a subframe whose
EVM is too high.

The result is an average over all subcarriers and symbols of a specific subframe.

The x-axis represents the subframes, with the number of displayed subframes being
10.

On the y-axis, the EVM is plotted either in % or in dB, depending on the EVM Unit.

* LTE: 5 EVM vs Subframe 81 Clrw

Remote command:

Selection: LAY :ADD 2 '1',LEFT,EVSU

Query (y-axis): TRACe:DATA?

Query (x-axis): TRACe<n>[ :DATA] :X? on page 126

Power Spectrum
The "Power Spectrum" shows the power density of the complete capture buffer in
dBm/Hz.

The displayed bandwidth depends on the selected channel bandwidth.

The x-axis represents the frequency. On the y-axis, the power level is plotted.
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I/Q measurements

* LTE: 5 Power Spectrum elcClrw B T

Remote command:

Selection: LAY:ADD 2 '1',LEFT, PSPE

Query (y-axis): TRACe:DATA?

Query (x-axis): TRACe<n>[:DATA] :X? on page 126

Inband Emission

The "Inband Emission" result display shows the power of the unused resource blocks
relative to the allocated resource blocks (yellow trace). The diagram also shows the
inband emission limit lines (red trace). The allocated resource blocks are not evalu-
ated.

The x-axis represents the resource blocks. The numbering of the resource blocks is
based on 3GPP 38.521 as a function of the resource block offset from the edge of the
allocated uplink transmission bandwidth.

The y-axis shows the measured power for each resource block.

Because the measurement is evaluated over a single slot in the currently selected sub-
frame, you have to select a specific slot and subframe to get valid measurement
results.

Limits for the inband emission are specified in 3GPP 36.101.

* LTE: 4 Rel. Inband Emission ol Clrw = i

— e,
- e

.
i e e o S W S ]

-2 RB a3 RES 42 RB

You can also display the inband emissions for the allocated resource block in addition
to the unused resource blocks when you select the "Inband Emissions All" result dis-

play.

* LTE: 1 Rel. Inband Emission ALL

.-,
""—-_.._-_'_

=
i USSR IV SU B SIS SRR SR |

3 RES 49 RE
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Remote command:

Selection: LAY:ADD 2 '1',LEFT, IE

Selection: LAY:ADD 2 '1',LEFT, IEA

Query (y-axis): TRACe:DATA?

Query (x-axis): TRACe<n>[ :DATA] :X? on page 126

Spectrum Flatness
The "Spectrum Flatness" result display shows the relative power offset caused by the
transmit channel.

The measurement is evaluated over the currently selected slot in the currently selected
subframe.

The currently selected subframe depends on your selection.

The x-axis represents the frequency. On the y-axis, the channel flatness is plotted in
dB.

* LTE: 3 Spectrum Flatness @1 Avge 2 Mne3Max 5 W

¥

Note that the limit lines are only displayed if you match the Operating Band to the cen-
ter frequency. Limits are defined for each operating band in the standard.

The shape of the limit line is different when "Extreme Conditions" on page 50 are on.

Remote command:

Selecting the result display: LAY:ADD 2 '1',LEFT, SFL
Querying results:

TRACe:DATA?

TRACe<n>[:DATA] : X? on page 126

Spectrum Flatness SRS
The "Spectrum Flatness SRS" display shows the amplitude of the channel transfer
function based on the sounding reference signal.

The measurement is evaluated over the currently selected slot in the currently selected
subframe. The slot and subframe selection may be changed in the general settings.

* LTE: 6 Spectrum Flatness SRS ®lavgsZMine3Max 5 W

~N

-71.68 MHz 1.54 MHz/ 768 MHz
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Remote command:

Selection: LAY:ADD ? '1',LEFT, SFSR

Query (y-axis): TRACe:DATA?

Query (x-axis): TRACe<n>[:DATA] : X? on page 126

Group Delay
This "Group Delay" shows the group delay of each subcarrier.

The measurement is evaluated over the currently selected slot in the currently selected
subframe.

The currently selected subframe depends on your selection.

The x-axis represents the frequency. On the y-axis, the group delay is plotted in ns.

* LTE: 4 Group Delay el Avg e Mine3Max T W

ke

Remote command:

Selection: LAY:ADD 2 '1l',LEFT,GDEL

Query (y-axis): TRACe:DATA?

Query (x-axis): TRACe<n>[ :DATA] :X? on page 126

Spectrum Flatness Difference
The "Spectrum Flatness Difference" result display shows the level difference in the
spectrum flatness result between two adjacent physical subcarriers.

The measurement is evaluated over the currently selected slot in the currently selected
subframe.

The currently selected subframe depends on your selection.

The x-axis represents the frequency. On the y-axis, the power is plotted in dB.

* LTE: 1 Spectrurn Flatness Difference @1 Avg @2 Min @3 Max =

*WW“

Remote command:

Selection: LAY:2ADD 2 '1',LEFT, SFD

Query (y-axis): TRACe:DATA?

Query (x-axis): TRACe<n>[:DATA] :X? on page 126
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Constellation Diagram
The "Constellation Diagram" shows the in-phase and quadrature phase results and is
an indicator of the quality of the modulation of the signal.

In the default state, the result display evaluates the full range of the measured input
data.

Each color represents a modulation type.

: RBPSK
- MIXTURE

: QPSK
16QAM

. 64QAM

: 256QAM

- PSK (CAZAC)

You can filter the results by changing the evaluation range.

* LTE: 4 Constellation Diagram
Points heasured : 20160

The constellation diagram also contains information about the current evaluation
range, including the number of points that are displayed in the diagram.

Remote command:
Selection: LAY:ADD 2 '1',LEFT,CONS
Query: TRACe:DATA?

CCDF

The "Complementary Cumulative Distribution Function (CCDF)" shows the probability
of an amplitude exceeding the mean power. For the measurement, the complete cap-
ture buffer is used.

The x-axis represents the power relative to the measured mean power. On the y-axis,
the probability is plotted in %.

= LTE: & CCDF

In addition to the diagram, the results for the CCDF measurement are summarized in
the CCDF table.
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Mean Mean power

Peak Peak power

Crest Crest factor (peak power — mean power)

10 % 10 % probability that the level exceeds mean power + [x] dB
1% 1 % probability that the level exceeds mean power + [x] dB
0.1% 0.1 % probability that the level exceeds mean power + [x] dB
0.01 % 0.01 % probability that the level exceeds mean power + [x] dB

Remote command:

Selection: LAY:ADD ? '1',LEFT,CCDF

Query (y-axis): TRACe:DATA?

Numerical results: CAL.Culate<n>:STATistics:CCDF:X<t>? on page 140
Numerical results: CALCulate<n>:STATistics:RESult<res>? on page 140

Allocation Summary
The "Allocation Summary" shows various parameters of the measured allocations in a
table.

Each row in the allocation table corresponds to an allocation. A set of several alloca-
tions make up a subframe. A horizontal line indicates the beginning of a new subframe.

* 4 LTE: 5 Allocation Surmmary
Allocation EVM
1D [%]

FUSCH y QPSE 30,458 0.315
DMRS PUSCH CATAL 0,290

PUSCH

The columns of the table show the following properties for each allocation.
The location of the allocation (subframe number).

The ID of the allocation (channel type).

Number of resource blocks used by the allocation.

The resource block offset of the allocation.

The modulation of the allocation.

The power of the allocation in dBm.

The EVM of the allocation.

The unit depends on the EVM unit

Click once on the header row to open a dialog box that allows you to add and remove
columns.

Remote command:
Selection: LAY:ADD ? '1',LEFT,ASUM
Query: TRACe:DATA?

Bitstream
The "Bitstream" shows the demodulated data stream for the data allocations.
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At the end of the table is a summary of the bitstream for certain configurations.

® Total number of bits or symbols

Total number of coded bits

Total number of bit errors

Bit error rate (BER) in percent

Bits per second (= coded bits - bit errors)

The totals are calculated over all PUSCH allocations that contribute to the bit-
stream. If the crc fails for one of the allocations, the R&S VSE returns NAN for the
total numbers.

The bitstream summary is displayed under the following conditions.
® Select an ORAN test case.

Depending on the bitstream format, the numbers represent either bits (bit order) or
symbols (symbol order).

® For the bit format, each number represents one raw bit.
® For the symbol format, the bits that belong to one symbol are shown as hexadeci-
mal numbers with two digits.

Resource elements that do not contain data or are not part of the transmission are rep-
resented by a "-".

If a symbol could not be decoded because the number of layers exceeds the number
of receive antennas, the application shows a "#" sign.

* 9 LTE: 6 Bitstream Table
Allocation Code
ID
PUSCH 11 QFSE 3 02 01 03 02

Bit Stream

PUSCH 11 3k b 03 02 03
PU 11 32 2 03 3 03 02 03 03 02
PUSCH 171 2 03 02 0z

The table contains the following information:

® Subframe
Number of the subframe the bits belong to.
e Allocation ID
Channel the bits belong to.
e Codeword
Code word of the allocation.
® Modulation
Modulation type of the channels.
® Symbol Index or Bit Index
Indicates the position of the table row's first bit or symbol within the complete
stream.
® Bit Stream
The actual bit stream.

Remote command:
Selection: LAY:ADD ? '1',LEFT,BSTR
Query: TRACe:DATA?
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EVM vs Symbol x Carrier
The "EVM vs Symbol x Carrier" result display shows the EVM for each carrier in each
symbol.

The x-axis represents the symbols. The y-axis represents the subcarriers. Different col-
ors in the diagram area represent the EVM. A color map in the diagram header indi-
cates the corresponding power levels.

* LTE: & EVM ws

Remote command:
Selection: LAY:ADD 2 '1',LEFT,EVSC
Query: TRACe:DATA?

Power vs Symbol x Carrier
The "Power vs Symbol x Carrier" result display shows the power for each carrier in
each symbol.

The x-axis represents the symbols. The y-axis represents the subcarriers. Different col-
ors in the diagram area represent the power. A color map in the diagram header indi-
cates the corresponding power levels.

* LTE: 1 Power ¥ ol X Carrier

Remote command:
Selection: LAY:ADD 2 '1',LEFT, PVSC
Query: TRACe:DATA?

Result Summary
The Result Summary shows all relevant measurement results in numerical form, com-
bined in one table.

Remote command:
LAY:ADD ? 'l',LEFT,RSUM
Contents of the result summary

The contents of the result summary depend on the analysis mode you have selected.
The first screenshot shows the results for "PUSCH/PUCCH" analysis mode, the sec-
ond one those for "PRACH" analysis mode.
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* 3 LTE: 2 Result Summa ry
Lirmit
17.50
12.50

17.50
12.50

17.50
17.50

r (dBrm)
Crest Factor (dB)

Mean Limit
17.50
P& Al PA Cht 5710

Ehd All (% 0.31 0.32
Freguency Error (HZ) -0.01 0.90
Sampling Error (ppr)

-b6,10 -63.20

1 Imbalance (
uadrature Errar (%)

Power (dBrm)
Crest Factor (dB)

Figure 3-4: Result summary in PRACH analysis mode

The table is split in two parts. The first part shows results that refer to the complete
frame. It also indicates limit check results where available. The font of 'Pass' results is

green and that of 'Fail' results is red.

In addition to the red font, the application also puts a red star (ElllEEEE) in front of
failed results.

The second part of the table shows results that refer to a specific selection of the

frame. The statistic is always evaluated over the slots. The header row of the table
contains information about the selection you have made (like the subframe).

Note: The EVM results on a frame level (first part of the table) are calculated as
defined by 3GPP at the edges of the cyclic prefix.

The other EVM results (lower part of the table) are calculated at the optimal timing
position in the middle of the cyclic prefix.
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Because of inter-symbol interference, the EVM calculated at the edges of the cyclic
prefix is higher than the EVM calculated in the middle of the cyclic prefix.

By default, all EVM results are in %. To view the EVM results in dB, change the EVM

Unit.

Table 3-1: Result summary: part containing results as defined by 3GPP (PUSCH/PUCCH analysis)

EVM PUSCH QPSK

Shows the EVM for all QPSK-modulated resource elements of the PUSCH
channel in the analyzed frame.

FETCh[:CC<cc>] :SUMMary:EVM:USQP [ :AVERage] ? on page 129

EVM PUSCH 16QAM

Shows the EVM for all 16QAM-modulated resource elements of the PUSCH
channel in the analyzed frame.

FETCh[:CC<cc>] :SUMMary:EVM:USST [ :AVERage] 2 on page 130

EVM PUSCH 64QAM

Shows the EVM for all 64QAM-modulated resource elements of the PUSCH
channel in the analyzed frame.

FETCh[:CC<cc>] :SUMMary:EVM:USSF [ :AVERage] ? on page 129

EVM PUSCH 256QAM

Shows the EVM for all 256QAM-modulated resource elements of the PUSCH
channel in the analyzed frame.

FETCh[:CC<cc>] :SUMMary:EVM:USTS [ :AVERage] ? on page 130

EVM DMRS PUSCH QPSK

Shows the EVM of all DMRS resource elements with QPSK modulation of the
PUSCH in the analyzed frame.

FETCh[:CC<cc>] : SUMMary:EVM: SDQP [ : AVERage] ? on page 127

EVM DMRS PUSCH 16QAM

Shows the EVM of all DMRS resource elements with 16QAM modulation of
the PUSCH in the analyzed frame.

FETCh[:CC<cc>] :SUMMary:EVM: SDST [ : AVERage] ? on page 128

EVM DMRS PUSCH 64QAM

Shows the EVM of all DMRS resource elements with 64QAM modulation of
the PUSCH in the analyzed frame.

FETCh[:CC<cc>] :SUMMary:EVM: SDSF [ : AVERage] ? on page 127

EVM DMRS PUSCH

Shows the EVM of all DMRS resource elements with 256 QAM modulation of

256QAM the PUSCH in the analyzed frame.
FETCh[:CC<cc>] :SUMMary:EVM: SDTS [ : AVERage] ? on page 128
EVM PUCCH Shows the EVM of all resource elements of the PUCCH channel in the ana-

lyzed frame.

FETCh[:CC<cc>] :SUMMary:EVM:UCCH[ : AVERage] ? on page 128

EVM DMRS PUCCH

Shows the EVM of all DMRS resource elements of the PUCCH channel in the
analyzed frame.

FETCh[:CC<cc>] :SUMMary:EVM:UCCD[ :AVERage] ? on page 128

Table 3-2: Result summary: part containing results as defined by 3GPP (PRACH analysis)

EVM PRACH

User Manual 1176.8997.02 — 13

Shows the EVM of all resource elements of the PRACH channel in the ana-
lyzed frame.

FETCh[:CC<cc>] :SUMMary:EVM:UPRA [ : AVERage] ? on page 129
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Table 3-3: Result summary: part containing results for a specific selection

EVM All

EVM Phys Channel

EVM Phys Signal

Frequency Error

Sampling Error

1/Q Offset

1/Q Gain Imbalance

1/Q Quadrature Error

Power

Crest Factor

Marker Table

Shows the EVM for all resource elements in the analyzed frame.
FETCh[:CC<cc>] :SUMMary:EVM[:ALL] [ :AVERage] ? on page 131
Shows the EVM for all physical channel resource elements in the analyzed
frame.

A physical channel corresponds to a set of resource elements carrying infor-
mation from higher layers. PUSCH, PUCCH and PRACH are physical chan-
nels. For more information, see 3GPP 36.211.

FETCh[:CC<cc>] :SUMMary:EVM: PCHannel [ : AVERage] ? on page 131
("PUSCH/PUCCH" analysis mode only.)

Shows the EVM for all physical signal resource elements in the analyzed
frame.

The reference signal is a physical signal. For more information, see 3GPP
36.211.

FETCh[:CC<cc>] :SUMMary:EVM: PSIGnal [ : AVERage] ? on page 132
("PUSCH/PUCCH" analysis mode only.)

Shows the difference in the measured center frequency and the reference
center frequency.

FETCh[:CC<cc>] :SUMMary:FERRor [ : AVERage] ? on page 132

Shows the difference in measured symbol clock and reference symbol clock
relative to the system sampling rate.

FETCh[:CC<cc>] :SUMMary:SERRor [ : AVERage] ? on page 134

Shows the power at spectral line 0 normalized to the total transmitted power.

FETCh[:CC<cc>] :SUMMary:IQOFfset[:AVERage] ? on page 133

Shows the logarithm of the gain ratio of the Q-channel to the I-channel.
FETCh[:CC<cc>] :SUMMary:GIMBalance [ :AVERage] ? on page 133
Shows the measure of the phase angle between Q-channel and I-channel
deviating from the ideal 90 degrees.

FETCh[:CC<cc>] :SUMMary:QUADerror [ :AVERage] ? on page 134
Shows the average time domain power of the allocated resource blocks of the
analyzed signal.

FETCh[:CC<cc>] :SUMMary:POWer [ : AVERage] ? on page 133

Shows the peak-to-average power ratio of captured signal.

FETCh[:CC<cc>] :SUMMary:CRESt [ :AVERage] ? on page 131

Displays a table with the current marker values for the active markers.

This table is displayed automatically if configured accordingly.

Wnd

Shows the window the marker is in.

Type

Shows the marker type and number ("M" for a nor-
mal marker, "D" for a delta marker).

Trc

Shows the trace that the marker is positioned on.

Ref

Shows the reference marker that a delta marker
refers to.
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3.5

X-/Y-Value Shows the marker coordinates (usually frequency
and level).

Z-EVM Shows the "EVM", power and allocation type at the

Z-Power marker position.

Only in 3D result displays (for example "EVM vs

Z-Alloc ID .
Symbol x Carrier").

* NB-loT: 6 Marker Table
X-value Y-value - Zvalue
-82.500 kHz 7.82dB
135.000 kHz -8.00dB
Symbol 72 Carrier 3 /! NaN
-14.96 dBm
Not Used

320.300 us -3.84 dBm
10.000 ms -0.00 dB
9.709 ms -1.51dB

Remote command:

LAY:ADD? '1l',RIGH, MTAB, see LAYout:ADD[:WINDow]? on page 109
Results:

CALCulate<n>:MARKer<m>:X on page 137
CALCulate<n>:MARKer<m>:Y on page 138
CALCulate<n>:MARKer<m>:7? on page 139
CALCulate<n>:MARKer<m>:7:ALL? on page 139

Time alignment error measurements

Access: [MEAS] > "Time Alignment Error"

The time alignment error measurement captures and analyzes new I/Q data when you
select it.

Note that the time alignment error measurement only work in a MIMO setup (2 or 4
antennas) or a system with component carriers. Therefore, you have to mix the signal
of the antennas into one cable that you can connect to the R&S VSE. For more infor-
mation on configuring and performing a time alignment error measurement see Chap-
ter 4.4, "Performing time alignment measurements"”, on page 37.

In addition to the result displays mentioned in this section, the time alignment error
measurement also supports the following result displays described elsewhere.

e "Capture Buffer" on page 14
® "Power Spectrum" on page 17
® "Marker Table" on page 27

You can select the result displays from the evaluation bar and arrange them as you like
with the SmartGrid functionality.

Remote command:
Measurement selection: CONFigure [ :LTE] :MEASurement on page 151
Result display selection: LAYout : ADD [ :WINDow] ? on page 109

TimMe AlIGNMENT EFTON...coiiiiiiiii e e e 29
Carrier FrEQUENCY ETON....oiiii ittt e e e e s e e e e e e e e e e e s eananreees 29

User Manual 1176.8997.02 — 13 28



R&S®VSE-K10x (LTE Uplink) Measurements and result displays

Time alignment error measurements

Time Alignment Error

The time alignment is an indicator of how well the transmission antennas in a MIMO
system and component carriers are synchronized. The time alignment error is either
the time delay between a reference antenna (for example antenna 1) and another
antenna or the time delay between a reference component carrier and other compo-
nent carriers.

The application shows the results in a table.
Each row in the table represents one antenna. The reference antenna is not shown.

For each antenna, the maximum, minimum and average time delay that has been
measured is shown. The minimum and maximum results are calculated only if the
measurement covers more than one subframe.

If you perform the measurement on a system with carrier aggregation, each row repre-
sents one antenna. The number of lines increases because of multiple carriers. The
reference antenna of the main component carrier (CC1) is not shown.

In case of carrier aggregation, the time alignment error measurement also evaluates
the "Carrier Frequency Error" on page 29 of the component carrier (CC2) relative to
the main component carrier (CC1).

In any case, results are only displayed if the transmission power of both antennas is
within 15 dB of each other. Likewise, if only one antenna transmits a signal, results will
not be displayed (for example if the cabling on one antenna is faulty).

For more information on configuring this measurement see Chapter 5.3, "Configuring
time alignment error measurements"”, on page 87.

The "Limit" value shown in the result display is the maximum time delay that may occur
for each antenna (only displayed for systems without carrier aggregation).

You can select the reference antenna from the dropdown menu in the result display.
You can also select the reference antenna in the MIMO Setup - if you change them in
one place, they are also changed in the other.

In the default layout, the application also shows the "Capture Buffer" and "Power Spec-
trum" result displays for each component carrier.

Remote command:
Selection: LAY:ADD ? '"1',LEFT, TAL
Query: FETCh: TAERror [ :CC<cc>] :ANTenna<ant>[:AVERage] ? on page 136

Carrier Frequency Error

The "Carrier Frequency Error" shows the frequency deviation between a reference car-
rier (usually component carrier 1) and another component carrier. It is an indicator of
how well the component carriers in a system with carrier aggregation are synchron-
ized.

The application shows the results in a table.
For each component carrier, the application adds two rows to the table.

® The first row shows the lowest, average and highest frequency error that has been
measured in Hz. In addition, the limit defined by 3GPP for that scenario is dis-
played. Note that the application always tests against the highest measured value;
if the limit has been violated, the font color of the maximum value turns red.

User Manual 1176.8997.02 — 13 29



R&S®VSE-K10x (LTE Uplink) Measurements and result displays

3GPP test scenarios

If you measure a single slot only, the lowest, average and highest valued are the
same.

® The second row shows the lowest, average and highest frequency error that has
been measured in ppm. In addition, the limit defined by 3GPP for that scenario is
displayed.
If you measure a single slot only, the lowest, average and highest valued are the
same.

The reference component carrier is not represented in the table.

Remote command:
In Hz: FETCh:FERRor [ : CC<cc>] [ :AVERage] ? on page 136
In ppm: FETCh: FEPPm[ : CC<cc>] [ :AVERage] ? on page 135

3.6 3GPP test scenarios

3GPP defines several test scenarios for measuring user equipment. These test scenar-
ios are described in detail in 3GPP TS 36.521-1.

The following table provides an overview which measurements available in the LTE
application are suited to use for the test scenarios in the 3GPP documents.

Table 3-4: Test scenarios for E-TMs as defined by 3GPP (3GPP TS 36.521-1)

Test scenario Test described in Measurement
UE maximum output power chapter 6.2.2 Power (= "Result Summary")
Maximum power reduction chapter 6.2.3 Power (= "Result Summary")
Additional maximum power reduc- chapter 6.2.4 Power (= "Result Summary")
tion
Configured UE-transmitted output chapter 6.2.5 Power (= "Result Summary")
power
Minimum output power chapter 6.3.2 Power (= "Result Summary")
Transmit off power chapter 6.3.3 n/a
On/off time mask chapter 6.3.4 n/a
Power control chapter 6.3.5 n/a
Frequency error chapter 6.5.1 Frequency error (= "Result Sum-
mary")
Transmit modulation chapter 6.5.2.1 EVM results
chapter 6.5.2.2 1/Q offset (= "Result Summary")
chapter 6.5.2.3 Inband emission
chapter 6.5.2.4 Spectrum flatness
Occupied bandwidth chapter 6.6.1 Occupied bandwidth’
Out of band emission chapter 6.6.2.1 Spectrum emission mask
chapter 6.6.2.2 Spectrum emission mask
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Test scenario Test described in Measurement
chapter 6.6.2.3 ACLR

Spurious emissions chapter 6.6.3.1 Spurious emissions'
chapter 6.6.3.2 Spurious emissions'
chapter 6.6.3.3 Spurious emissions'

Transmit intermodulation chapter 6.7 ACLR

Time alignment chapter 6.8 Time alignment

'these measurements are available in the spectrum application of the Rohde & Schwarz signal and spec-
trum analyzers (for example the R&S FSW)
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4.1 Symbols and variables

The following chapters use various symbols and variables in the equations that the
measurements are based on. The table below explains these symbols for a better
understanding of the measurement principles.

akdik data symbol (actual, decided)
Ak data symbol after DFT-precoding
AF, A oarse carrier frequency offset between transmitter and

receiver (actual, coarse estimate)

Af e residual carrier frequency offset

C relative sampling frequency offset

Hiw A1k channel transfer function (actual, estimate)
i time index

Teoarses Trine timing estimate (coarse, fine)

k subcarrier index

| SC-FDMA symbol index

Nps number of SC-FDMA data symbols

Neer length of FFT

Ng number of samples in cyclic prefix (quard interval)

Ng number of Nyquist samples

Ntx number of allocated subcarriers

Ny, noise sample

n index of modulated QAM symbol before DFT pre-
coding

P, common phase error

r received sample in the time domain

R, uncompensated received sample in the frequency
domain
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4.2

4.3

The LTE uplink analysis measurement application

M equalized received symbols of measurement path
after IDFT

T duration of the useful part of an SC-FDMA symbol

Tq duration of the guard interval

T total duration of SC-FDMA symbol

Overview

The digital signal processing (DSP) involves several stages until the software can pres-
ent results like the EVM.

Data Capture

Synchronizati

ynchronization o E-UTRA/ LTE uplink
Channel estimation / equalization measurement application
Analysis

The contents of this chapter are structured like the DSP.

The LTE uplink analysis measurement application

The block diagram in Figure 4-1 shows the general structure of the LTE uplink mea-
surement application from the capture buffer containing the 1/Q data up to the actual
analysis block.

After synchronization a fully compensated signal is produced in the reference path
(purple) which is subsequently passed to the equalizer. An IDFT of the equalized sym-
bols yields observations for the QAM transmit symbols a,, from which the data esti-
mates &, are obtained via hard decision. Likewise a user defined compensation as
well as equalization is carried out in the measurement path (cyan) and after an IDFT
the observations of the QAM transmit symbols are provided. Accordingly, the measure-
ment path might still contain impairments which are compensated in the reference
path. The symbols of both signal processing paths form the basis for the analysis.

User Manual 1176.8997.02 — 13 33



R&S®VSE-K10x (LTE Uplink) Measurement basics
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Figure 4-1: Block diagram for the LTE UL measurement application

4.3.1 Synchronization

In a first step the areas of sufficient power are identified within the captured I/Q data
stream which consists of the receive samples r;. For each area of sufficient power, the

analyzer synchronizes on subframes of the uplink generic frame structure [3]. After this
coarse timing estimation, the fractional part as well as the integer part of the carrier fre-
quency offset (CFO) are estimated and compensated. In order to obtain an OFDM
demodulation via FFT of length Nget that is not corrupted by IS, a fine timing is estab-
lished which refines the coarse timing estimate.

A phase tracking based on the reference SC-FDMA symbols is performed in the fre-
quency domain. The corresponding tracking estimation block provides estimates for

® the relative sampling frequency offset ¢
® the residual carrier frequency offset Af,

® the common phase error @,

According to references [7] and [8], the uncompensated samples R’y in the DFT-preco-
ded domain can be stated as
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The LTE uplink analysis measurement application

Rk,l = Ak,l 'Hk,l . e/q)l .ejzﬂ'NS/NFFT'é"k'l.ejzﬁ'NS/NFFT'Afres'T'l+Nk’l
>

rE S70 oo
Equation 4-1:
with
e the DFT precoded data symbol Ay, on subcarrier k at SC-FDMA symbol |,
® the channel transfer function Hy,
® the number of Nyquist samples Ng within the total duration Tg,
® the duration of the useful part of the SC-FDMA symbol T=Tg-T,

® the independent and Gaussian distributed noise sample Ny
Within one SC-FDMA symbol, both the CPE and the residual CFO cause the same
phase rotation for each subcarrier, while the rotation due to the SFO depends linearly

on the subcarrier index. A linear phase increase in symbol direction can be observed
for the residual CFO as well as for the SFO.

The results of the tracking estimation block are used to compensate the samples R,
completely in the reference path and according to the user settings in the measure-
ment path. Thus the signal impairments that are of interest to the user are left uncom-
pensated in the measurement path.

After having decoded the data symbols in the reference path, an additional data-aided
phase tracking can be utilized to refine the common phase error estimation.

4.3.2 Analysis

The analysis block of the EUTRA/LTE uplink measurement application allows to com-
pute a variety of measurement variables.

EVM

The most important variable is the error vector magnitude which is defined as

~ A

Tug — an,l

T

EVM,, =

E { a nl
Equation 4-2:

for QAM symbol n before precoding and SC-FDMA symbol I. Since the normalized
average power of all possible constellations is 1, the equation can be simplified to

EVM,,; =

7 nl — an,l
Equation 4-3:

The average EVM of all data subcarriers is then
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1 Npp=1 Npy =1 )
EVM = |[—— EVM
data NpsNixy =0 ; "

Equation 4-4:

for Nps SC-FDMA data symbols and the Nt allocated subcarriers.

1/Q imbalance

The 1/Q imbalance contained in the continuous received signal r(t) can be written as
r(0)= 1RO jOTHO)

Equation 4-5:

where s(t) is the transmit signal and | and Q are the weighting factors describing the
I/Q imbalance. We define that I:=1 and Q:=1+AQ.

The 1/Q imbalance estimation makes it possible to evaluate the
modulator gain balance =|1+AQ |

Equation 4-6:

and the

quadrature mismatch = arg{l + AQ}

Equation 4-7:

based on the complex-valued estimate .

Basic in-band emissions measurement

The in-band emissions are a measure of the interference falling into the non-allocated
resources blocks.

The relative in-band emissions are given by

Emlsszonsabsolute (ARB )
c+12-Npp-1

I7,)- NRBZ Z |Y(tf}

tely

Emlsszonsrelative (ARB )_

Equation 4-8:

where Ts is a set |Tg| of SC-FDMA symbols with the considered modulation scheme
being active within the measurement period, Agg is the starting frequency offset
between the allocated RB and the measured non-allocated RB (e.g. Agg=1 or Agg=-1

for the first adjacent RB), c is the lower edge of the allocated BW, and Y (t,f) is the fre-
quency domain signal evaluated for in-band emissions. Ngg is the number of allocated
RBs .

The basic in-band emissions measurement interval is defined over one slot in the time
domain.
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4.4

Performing time alignment measurements

Other measurement variables

Without going into detail, the EUTRA/LTE uplink measurement application additionally
provides the following results:

® Total power

® Constellation diagram

® Group delay

® 1/Q offset

® Crest factor

® Spectral flatness

Performing time alignment measurements

The measurement application allows you to perform time alignment measurements
between different antennas.

The measurement supports setups of up to two Tx antennas.

The result of the measurement is the time alignment error. The time alignment error is
the time offset between a reference antenna (for example antenna 1) and another
antenna.

The time alignment error results are summarized in the corresponding result display.

A schematic description of the results is provided in Figure 4-2.

4 Tx Antenna 1 (Reference)
5 <
@
Q
©
£
© —>
) Time
a A
fC_J‘ Tx Antenna 2
©
—
[T
w ) .
[ Time Alignment Error A 2,1
- -

Time
Figure 4-2: Time Alignment Error (2 Tx antennas)
Test setup

Successful Time Alignment measurements require a correct test setup.

A typical test setup is shown in Figure 4-3.
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4.5

4.6

SRS EVM calculation

Tx Ant 1
DUT
Tx Ant 2

FSx

Figure 4-3: Hardware setup

For best measurement result accuracy, it is recommended to use cables of the same
length and identical combiners as adders.

In the application, make sure to correctly apply the following settings.

® Select a reference antenna in the MIMO Configuration dialog box (not "All")

® Select more than one antenna in the MIMO Configuration dialog box

® Select Codeword-to-Layer mapping "2/1" or "2/2"

® Select an Auto Demodulation different to "Subframe Configuration & DMRS"

® The transmit signals of all available Tx antennas have to be added together

O-RAN measurement guide

The O-RAN alliance specifies specific signal configurations (test cases) for standar-
dized testing of O-RAN equipment. The R&S VSE provides these O-RAN test cases.
When you apply one of them, the measurement configuration automatically adjusts to
the values of the selected test case.

Basically, you can verify O-RAN based signals by certain bit sequences in the PUSCH
and the positions of those sequences. The position of the bit sequence in the PUSCH
is unique for each test case.

As pointed out, these settings are automatically selected, depending on the selected
test case.

For valid measurement results, it is essential that the measured signal complies with
the selected test case and uses the correct bit sequences in the correct locations. If
you get unexpected measurement results, check if the signal is configured correctly.
You can do a quick check to validate the signal as follows.

® Check if the selected test case in the "Advanced Settings" is the same as the test
case in the "Test Models" dialog.

® Use the Bitstream result display to verify if the bits match the O-RAN specifications.
Each test case has a typical bit sequence. Make sure to select the bit sequence as
the bitstream format.

SRS EVM calculation

In order to calculate an accurate EVM, a channel estimation needs to be done prior to
the EVM calculation. However, the channel estimation requires a minimum of two
resource elements containing reference symbols on a subcarrier. Depending on the
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SRS EVM calculation

current Channel Estimation Range setting, this means that either at least two reference
symbols ("Pilot Only") or one reference symbol and at least one data symbol ("Pilot
and Payload") need to be available on the subcarrier the EVM is to be measured.

For PUSCH, PUCCH and PRACH regions, these conditions are normally fulfilled
because the DMRS (= Demodulation Reference Signal) is already included. However,
the SRS may also be located on subcarriers which do not occupy any other reference
symbols (see Figure 4-4).

EUTRA/LTE A: Frame Configuration . X

SC-FDMA Symbols
1 2 3 4 5 6 7 9 10 1 12 13
B 1 1 1 1 1 i 1 1 l 1 1 L
© . . ) : ; : g
4
: .
36
B
E 28 | |
g2
220
16~
12
8
4
21 22 23 24 25 26 27 238 219 30
Time (ims)
[PuscH|[pPuccH] @ USCH | PUI [ RACH

Figure 4-4: No EVM can be measured for the SRS

In this case it is not reasonable to calculate an EVM and no SRS EVM value will be
displayed for the corresponding subframe.

If the SRS subcarriers contain two DMRS symbols (or one DMRS and one PUSCH for
"Pilot and Payload" channel estimation range) the SRS EVM can be measured (see
Figure 4-5).

EUTRA/LTE A: Frame Configuration . b 4
Bereed ;

SC-FDMA Symbols
] 7

T 1 1 1 I ! 1 I i

i
]
Hles
e

21 22 23 24 25 256 27 28 29 30
Time (Ims)

Figure 4-5: The EVM of the complete SRS can be measured

User Manual 1176.8997.02 — 13 39



R&S®VSE-K10x (LTE Uplink) Measurement basics

SRS EVM calculation

The SRS allocation might cover subcarriers which partly fulfill the conditions mentioned
above and partly do not. In this case the EVM value given in the Allocation Summary

will be calculated based only on the subcarriers which fulfill the above requirements
(see Figure 4-6).

EUTRA/LTE A: Frame Configuration

: on | Subframe
ya
SC-FDMA Symbols
1 2 3 4 6 7 8 9 10 " 12 13
b T i 1 ! f \ 7 1 h | i h

“_

44-

40-
. 36-
832- | SRS |
o
= 28
22
3
220
& 16

12

8

4 -

' | | ' | | | | | |
21 22 23 24 25 26 27 28 29 3.0
Time (/ms)

Figure 4-6: The EVM for parts of the SRS can be measured

User Manual 1176.8997.02 — 13 40



R&S®VSE-K10x (LTE Uplink) Configuration

5.1

Configuration overview

Configuration

LTE measurements require a special application on the R&S VSE, which you can
select by adding a new measurement channel or replacing an existing one.

For more information on controlling measurement applications, refer to the documenta-
tion of the R&S VSE base software.

When you start the LTE application, the R&S VSE starts to measure the input signal
with the default configuration or the configuration of the last measurement (if you
haven't performed a preset since then).

Automatic refresh of preview and visualization in dialog boxes after configura-
tion changes

The R&S VSE supports you in finding the correct measurement settings quickly and
easily - after each change in settings in dialog boxes, the preview and visualization
areas are updated immediately and automatically to reflect the changes. Thus, you can
see if the setting is appropriate or not before accepting the changes.

Unavailable menus

Note that the "Trace" and "Lines" menus have no contents and no function in the LTE
application.

o  Configuration OVEIVIEW..........ccoii i e e e e e e e e e 41
o Configuring I/Q MeasuremMENtS.........cocoiuieiiiiiiiie e 43
e Configuring time alignment error measuremMents.........ccccccceeereeeeeeieccccceieeeee e 87

Configuration overview

Throughout the measurement channel configuration, an overview of the most important
currently defined settings is provided in the "Overview". The "Overview" is displayed
when you select the "Overview" menu item from the "Meas Setup" menu.
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EVM/Frequency Error/Power

Mode TDD Uplink
MIMO 1 Tx Antenna Input RF
Bandwidth 10MHz/S0RB Frequency 1.0 GHz Capture Time 20.1 ms
Cell ID 0 Ref Level 0.0 dém Source Ext Trigger 1 Phase Tracking off
Demad Auto Mech + El Att 10.0+0.0 dB Offset 0 Time Tracking Off

_— £ _— = . @l

Signal Description Input/Frontend Trig/Sig Capture Tracking
Ul L L
Demoadulation Evaluation Range Analysis
Analysis Mode PUSCH/PUCCH Subframe All Marker 1 off
Channel Est Pilat&Payload Slot All Y Axis -130.0 ~ -50.0 dBm/H.
Descramble on Symbal All EWM Unit %
Suppr Interf off
_ Select Measurement Spedifics for  5: Power Spectrum

In addition to the main measurement settings, the "Overview" provides quick access to
the main settings dialog boxes. The individual configuration steps are displayed in the
order of the data flow. Thus, you can easily configure an entire measurement channel
from input over processing to output and analysis by stepping through the dialog boxes
as indicated in the "Overview".

In particular, the "Overview" provides quick access to the following configuration dialog
boxes (listed in the recommended order of processing):
1. Signal Description

See Chapter 5.2.1, "Signal characteristics", on page 44.

2. Input/ Frontend
See Chapter 5.2.11, "Selecting the input and output source", on page 72.

3. Trigger / Signal Capture
See Chapter 5.2.15, "Trigger configuration", on page 82.
See Chapter 5.2.14, "Data capture"”, on page 80

4. Tracking
See Chapter 5.2.16, "Tracking configuration”, on page 84.

5. Demodulation
See Chapter 5.2.17, "Signal demodulation", on page 85.

6. Evaluation Range
See Chapter 6.2.2, "Evaluation range", on page 93.

7. Analysis
See Chapter 6, "Analysis", on page 89.

8. Display Configuration
See Chapter 3, "Measurements and result displays", on page 12.

In addition, the dialog box provides the "Select Measurement" button that serves as a
shortcut to select the measurement type.
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To configure settings

» Select any button in the "Overview" to open the corresponding dialog box.
Select a setting in the channel bar (at the top of the measurement channel tab) to
change a specific setting.

Preset Channel
Select "Preset Channel" in the lower left-hand corner of the "Overview" to restore all
measurement settings in the current channel to their default values.

Remote command:
SYSTem:PRESet :CHANnel [ :EXEC] on page 152

Select Measurement
Opens a dialog box to select the type of measurement.

For more information about selecting measurements, see Chapter 3.1, "Selecting mea-
surements”, on page 12.

Remote command:
CONFigure[:LTE] :MEASurement on page 151

Specific Settings for

The channel can contain several windows for different results. Thus, the settings indi-
cated in the "Overview" and configured in the dialog boxes vary depending on the
selected window.

Select an active window from the "Specific Settings for" selection list that is displayed
in the "Overview" and in all window-specific configuration dialog boxes.

The "Overview" and dialog boxes are updated to indicate the settings for the selected
window.

5.2 Configuring I/Q measurements

@  Signal CharaCteriStiCS.......cciccuiiiiiiei e e e e e e e 44
L I 1= T oY o F= 1 (o 1 PP PP SPPP 50
L IV 11V (@ N eToTq) 1o [0 = 11 o] o VO 51
o Subframe configuration........ oo oo 53
e Global signal characteriStiCS.........io e 58
e Demodulation reference signal configuration...........cocccceeiiiiiiiiiiin e, 59
e Sounding reference signal configuration...........ccccveieeeiieee e 62
®  PUSCH SITUCIUIE......eiiiiii ittt ettt ettt e st e e e s sene e e e s s nnraeee s 65
®  PUCCH SITUCKIUIE. ...ttt a e e e e 67
®  PRACH SHUCIUIE. ... e e e 70
e Selecting the input and output SOUCE.........ooi i 72
L I o (Yo [ =T g Toy VA oo 1o 18] =1 1 o] o 76
o Amplitude CONfIGUIAtiON........ciiiiiiiiii e 77
L I I 7= = o= o] (1 = T 80
L I oo =Y oot ] o} ile U] =1 o] o PO 82
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e Tracking CoONfIQUIatioN. ... . ... e e e 84
e  Signal demodulation. ... e 85
o Automatic CONfIGUIAtION........ciiiiiiiiii e 87

5.2.1 Signal characteristics

Access: "Overview" > "Signal Description" > "Signal Description"
The general signal characteristics contain settings to describe the general physical
attributes of the signal.

Signal Description MIMO/CA Setup Subframe Configuration  Advanced Settings

Mode TDD Uplink - User Defined Sets

Component Carriers

Physical Settings

Channel Bandwidth 10MHz{50 RE) T Sample Rate 1536 MHz Occupied BW 9.0 MHz
Cyclic Prefix Auto T FFT Size 1024 Occ Carriers 600
TDD UL/DL Allocations Conf 0 T TDDAllocations  DLS,ULULUL DLS,ULULUL

Conf of Special Subframe Conf0

Operation Bandmx Extreme Conditions  On

Selecting the LTE MOE.........ueiiiiiieeee ettt e e 44
Carrier AQQregation...........uueeeiiiee e e i e e e e e e e e e e s e e n e ——raraaaaeeaaaanns 45
L Basic component carrier ConfigUIation. ..........ccceeeeeeeeeeeeeeeeeeeeseeseesseseensens 45
L Features of the I/Q MeasuremMeNts.............ccccuvevereerereeeeeeeeeeses s 46
L Features of the time alignment error measurement.............ccococeueuereveererennn. 47
L Remote commands to configure carrier aggregation...............ccccoeeveveeeeeenn.. 47
Channel Bandwidth / Number of Resource BIOCKS..........cc.coveiiiiiiiiiiiiiiee e, 47
(0o o o =Y {5 PP UURRPRPRPRN 48
Configuring TDD FrameS.......ccoiiiiiciiiiiieieeeee e e ettt e e e e e e e e e e s e ssrasreseeeeeaaeeessennnnnrnnes 48
L TDD UL/DL AlIOCAHIONS.........cveveveeeerereeeseseeeetetessseeessesessesessssasssssessssesessssanaeas 48
L Conf. of Special SUDITAME. ........ooeeeeeeeeeee et ee e 49
Configuring the Physical Layer Cell I[dentity.........cccueeveiiiiiiii e, 49
Operating Band INAEX.........ueiii i 50
g =Y 4T3 7 0] o Vo 11 o] =3P 50

Selecting the LTE mode
The "Mode" selects the LTE standard you are testing.

The choices you have depend on the set of options you have installed.
® Option xxx-K100 enables testing of 3GPP LTE FDD signals on both uplink and

downlink

® Option xxx-K102 enables testing of 3GPP LTE MIMO signals on both uplink and
downlink

® Option xxx-K104 enables testing of 3GPP LTE TDD signals on both uplink and
downlink
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® Option xxx-K106 enables testing of 3GPP LTE NB-loT TDD signals on both uplink
and downlink

FDD and TDD are duplexing methods.
® FDD mode uses different frequencies for the uplink and the downlink.
® TDD mode uses the same frequency for the uplink and the downlink.

Downlink (DL) and Uplink (UL) describe the transmission path.

® Downlink is the transmission path from the base station to the user equipment.
The physical layer mode for the downlink is always OFDMA.

® Uplink is the transmission path from the user equipment to the base station.
The physical layer mode for the uplink is always SC-FDMA.

Remote command:
Link direction: CONFigure[:LTE] : LDIRection on page 153
Duplexing mode: CONFigure [ :LTE] : DUPLexing on page 153

Carrier Aggregation
Carrier aggregation has been introduced in the LTE standard to increase the band-
width. In those systems, several carriers can be used to transmit a signal.

Each carrier usually has one of the channel bandwidths defined by 3GPP.

The R&S VSE features several measurements that support contiguous and non-contig-
uous intra-band carrier aggregation (the carriers are in the same frequency band).

® |/Q based measurements (EVM, frequency error, etc.) (downlink)

® |/Q based measurements (EVM, frequency error, etc.) (uplink)

® Time alignment error (downlink)

® Time alignment error (uplink)

The way to configure these measurements is similar (but not identical, the differences
are indicated below).

® "Basic component carrier configuration" on page 45

® '"Features of the I/Q measurements" on page 46

® "Features of the time alignment error measurement" on page 47

® "Remote commands to configure carrier aggregation" on page 47

Basic component carrier configuration < Carrier Aggregation

The number of component carriers (CCs) you can select depends on the measure-
ment.

® |/Q based measurements (EVM etc.): up to 2 CCs

® Time alignment error: up to 2 CCs

The "Center Frequency" defines the carrier frequency of the carriers.
For each carrier, you can select the "Bandwidth" from the corresponding dropdown
menu.

® For all component carriers, the R&S VSE also shows the "Frequency Offset" rela-
tive to the center frequency of the first carrier.

Note that the application automatically calculates the frequency and offset of the sec-
ond (or subsequent) carrier according to the specification.

Note that the actual measurement frequency differs from the carrier frequencies: the
application calculates that frequency based on the carrier frequencies. It is somewhere
in between the carrier frequencies.
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The measurement frequency is displayed in the channel bar.

Selecting the channel bandwidths of each carrier is possible in two ways.

® Predefined bandwidth combinations
Select a typical combination of channel bandwidths from the dropdown menu.
This way, you just have to define the center frequency of the first carrier. The appli-
cation calculates the rest of the frequency characteristics.

® User Defined
Select "User Defined" from the dropdown menu to test a system with channel
bandwidths not in the list of predefined combinations.
When you select a user-defined combination, you can select the channel band-
width for each carrier from the "Bandwidth" dropdown menus.

When the defined carrier configuration is not supported by the application, a corre-
sponding error message is displayed. This can be the case, for example, if the carriers
occupy a bandwidth that is too large.

Features of the I/Q measurements — Carrier Aggregation
For measurements on component carriers, results are shown for each component car-
rier separately. The layout of the diagrams is adjusted like this:

= LTE: 1 Capture Buffer
All [Neel| cc 2

0.0 ms 5.01 ms/ 50.1 ms J0.0 ms 5.01 ms/ 50.1 ms

® The first tab ("All") shows the results for all component carriers.
® The other tabs ("CC <x>") show the results for each component carrier individually.

The application also shows the "Occupied Bandwidth" of the aggregated carriers and
the "Sample Rate" in a read-only field below the carrier configuration.

Occ BW 14.9 MHz
Sample Rate 30.72 MHz

The application also allows you to select the location of the local oscillator (LO) in your
system. You can thus define if your system uses one LO (for both carriers) or two LOs

(one for each carrier). This can be useful if you want to reliably exclude the DC compo-
nent from the measurement results in both scenarios.

The application supports the following "LO locations".

® Center of each component carrier
One LO for each carrier that is located at the center frequency of the component
carrier. See Basic component carrier configuration for information about how center
frequencies are defined.

e Center of aggregated channel bandwidth
One LO for both carriers that is located at the center of the aggregated carriers.

® User defined
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One LO for both carriers that is not necessarily located at the center of the aggre-
gated carriers.

When you select this option, the application opens an input field to define the real
"LO Frequency", which you arbitrarily define.

Features of the time alignment error measurement < Carrier Aggregation
Note that the TAE measurements are possible on one R&S VSE only. Therefore the
number of devices to measure is always "1".

You can configure additional signal characteristics of the first and second carrier in the
"CC1" and "CC2" tabs.

In case you are testing a MIMO DUT, you can also select the number of antennas the
DUT supports. When you select "1 Tx Antenna", the application measures the timing
difference between two SISO carriers, when you select more than one antenna, it
measures the timing difference between the antennas. In that case, you can select the
reference antenna from the dropdown menu in the time alignment error result display.

Note that the application shows measurement results for the second component carrier
even if only one antenna of the second component carrier is attached (i.e. no combiner
is used).

Remote commands to configure carrier aggregation — Carrier Aggregation

Remote command:

Number of carriers: CONFigure[:LTE] :NOCC on page 207

Carrier frequency: [SENSe: ] FREQuency:CENTer [ :CC<cc>] on page 187
Measurement frequency: SENSe: FREQuency: CENTer?

Offset: [SENSe: ] FREQuency:CENTer [:CC<cc>] :OFFSet on page 188
Channel bandwidth: CONFigure[:LTE] :UL[:CC<cc>] : BW on page 153
LO location: [SENSe:] [LTE: ]UL:DEMod:LOLocation on page 159

LO frequency: [SENSe: ] [LTE: ] UL:DEMod: LOFRequency on page 159

Channel Bandwidth / Number of Resource Blocks
Specifies the channel bandwidth and number of resource blocks (RB).

The channel bandwidth and number of resource blocks (RB) are interdependent. Cur-
rently, the LTE standard recommends six bandwidths (see table below).

The application also calculates the FFT size, sampling rate, occupied bandwidth and
occupied carriers from the channel bandwidth. Those are read only.

Channel Bandwidth [MHZz] 1.4 3 5 10 15 20
Number of Resource Blocks 6 15 25 50 75 100
Sample Rate [MHz] 1.92 3.84 7.68 15.36 30.72 30.72
FFT Size 128 256 512 1024 2048 2048

For more information about configuring aggregated carriers, see "Carrier Aggregation”
on page 45.
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The application shows the currently selected LTE mode (including the bandwidth) in
the channel bar.

Remote command:
CONFigure[:LTE] :UL[:CC<cc>] : Bii on page 153

Cyclic Prefix
The cyclic prefix serves as a guard interval between OFDM symbols to avoid interfer-
ences. The standard specifies two cyclic prefix modes with a different length each.

The cyclic prefix mode defines the number of OFDM symbols in a slot.

® Normal
A slot contains 7 OFDM symbols.
e Extended

A slot contains 6 OFDM symbols.
The extended cyclic prefix is able to cover larger cell sizes with higher delay
spread of the radio channel.
® Auto
The application automatically detects the cyclic prefix mode in use.

Remote command:
CONFigure[:LTE] :UL[:CC<cc>]:CYCPrefix on page 154

Configuring TDD Frames

TDD frames contain both uplink and downlink information separated in time with every
subframe being responsible for either uplink or downlink transmission. The standard
specifies several subframe configurations or resource allocations for TDD systems.

TDD UL/DL Allocations «— Configuring TDD Frames
Selects the configuration of the subframes in a radio frame in TDD systems.

The UL/DL configuration (or allocation) defines the way each subframe is used: for
uplink, downlink or if it is a special subframe. The standard specifies seven different

configurations.
Configuration Subframe Number and Usage
0 1 2 3 4 5 6 7 8 9
0 D S u u u D S u u u
1 D S u u D D S u u D
2 D S U D D D S U D D
S D S U U U D D D D D
4 D S U U D D D D D D
) D S U D D D D D D D
6 D S U U U D S U U D
U = uplink

D = downlink
S = special subframe

Remote command:
Subframe: CONFigure[:LTE] :UL[:CC<cc>]:TDD:UDConf on page 156
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Conf. of Special Subframe — Configuring TDD Frames

In combination with the cyclic prefix, the special subframes serve as guard periods for

switches from uplink to downlink. They contain three parts or fields.

® DwPTS
The DwWPTS is the downlink part of the special subframe. It is used to transmit
downlink data.

e GP
The guard period makes sure that there are no overlaps of up- and downlink sig-
nals during a switch.

e UpPTS
The UpPTS is the uplink part of the special subframe. It is used to transmit uplink
data.

The length of the three fields is variable. This results in several possible configurations
of the special subframe. The LTE standard defines 10 different configurations for the
special subframe. However, configurations 8 and 9 only work for a normal cyclic prefix.

If you select configurations 8 or 9 using an extended cyclic prefix or automatic detec-
tion of the cyclic prefix, the application will show an error message.

Remote command:
Special subframe: CONFigure[:LTE] :UL[:CC<cc>] :TDD:SPSC on page 155

Configuring the Physical Layer Cell Identity

The "Cell ID", "Cell Identity Group" and physical layer "ldentity" are interdependent
parameters. In combination, they are responsible for synchronization between network
and user equipment.

The physical layer cell ID identifies a particular radio cell in the LTE network. The cell
identities are divided into 168 unique cell identity groups. Each group consists of 3
physical layer identities. According to:

Nip' =3-Nip + Ny}

N = cell identity group, {0...167}
N@ = physical layer identity, {0...2}

there is a total of 504 different cell IDs.

If you change one of these three parameters, the application automatically updates the
other two.

The cell ID determines:

® The reference signal grouping hopping pattern

® The reference signal sequence hopping

® The PUSCH demodulation reference signal pseudo-random sequence

® The cyclic shifts for PUCCH formats 1/1a/1b and sequences for PUCCH formats
2/2a/2b

® The pseudo-random sequence used for scrambling

® The pseudo-random sequence used for type 2 PUSCH frequency hopping

It is possible to select a separate "ldentity" for Demodulation Reference Signal,
PUSCH and PUCCH allocations from the "ldentity" property in the "Advanced Signal
Characteristics". When you select "From Cell ID", the "Identity" for the DMRS, PUSCH
and PUCCH is the same as the Cell ID.
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Remote command:

Cell ID: CONFigure[:LTE] :UL[:CC<cc>]:PLC:CID on page 154

Cell Identity Group: CONFigure[:LTE] :UL[:CC<cc>] : PLC:CIDGroup

on page 155

Identity: CONFigure[:LTE] : UL[:CC<cc>] : PLC:PLID on page 155

Identity (DRS): CONFigure[:LTE] :UL[:CC<cc>] :DRS:PLID on page 169
Identity (PUCCH): CONFigure[:LTE] : UL[:CC<cc>] : PUCCh:PLID on page 179
Identity (PUSCH): CONFigure[:LTE] :UL[:CC<cc>] :PUSCh:PLID on page 176

Operating Band Index
Selects one of the 40 operating bands for spectrum flatness measurements as defined
in TS 36.101.

The operating band defines the frequency band and the dedicated duplex mode.

Remote command:
[SENSe:] [LTE:] [CC<cc>:]SFLatness:0BANd on page 158

Extreme Conditions
Turns extreme conditions on and off.

If you turn the extreme conditions on, the R&S VSE adjusts the limits for the limit check
of the spectrum flatness evaluation.

Remote command:
[SENSe:] [LTE:] [CC<cc>:]SFLatness:ECONditions on page 158

5.2.2 Test scenarios

Access: "Overview" > "Signal Description" > "Test Models"

Test scenarios are descriptions of specific LTE signals for standardized testing of
DUTs. These test scenarios are stored in .allocation files. You can select, manage
and create test scenarios in the "Test Models" dialog box.

ORAN test cases
O-RAN test cases are available for FDD signals.

In addition to the 3GPP test models, you can also use O-RAN test cases. O-RAN test
cases are defined by the O-RAN alliance for standardized measurements.

The test cases comply with O-RAN specification O-RAN.WG4.CONF.0-v05.00.

The O-RAN test cases are based on the 3GPP test models (downlink) and fixed refer-
ence channels (uplink) and are customized for the O-RAN applications.

For more information about the test cases themselves, see the O-RAN specifications
available on the O-RAN website.

For more information about using O-RAN test cases in measurements with the
R&S VSE, see Chapter 4.5, "O-RAN measurement guide", on page 38.

Remote command:
MMEMory: LOAD[ : CC<cc>] : TMOD: UL on page 158
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User defined test scenarios

User defined test scenarios are custom signal descriptions for standardized measure-
ments that you can save and restore as you like. To create a custom test scenario,
describe a signal as required and then save it with the corresponding button. The
R&S VSE stores custom scenarios in .allocation files.

If you do not need test scenarios any longer, you can also delete them.

Remote command:
Save: MMEMory: STORe<n>[ :CC<cc>] : DEModsetting on page 157
Restore: MMEMory : LOAD [ : CC<cc>] : DEModsetting on page 157

MIMO configuration

Access: "Overview" > "Signal Description" > "MIMO Setup"

The MIMO Configuration contains settings to configure MIMO test setups.

Signal Description MIMO/CA Setup Subframe Configuration ~ Advanced Settings
Component Carriers
Input Source Type m File

PUSCH MIMO Configuration 1 Tx Antenna
PUCCH MIMQ Configuration 1T Antenna
SRS MIMO Configuration 1™ Antenna

Tx Antenna Selection Antenna 1

Simultaneous signal capture setup using 4 Rx Channels
Source State

-
Instrument iDL
Source
1 NONE v v

=

Configuring component carriers

When you are doing measurements on aggregated carriers, you can configure each
carrier separately.

When available, each carrier in the dialog boxes is represented by an additional tab
labeled "CC<x>", with <x> indicating the number of the component carrier.

Note that the additional tabs are only added to the user interface after you have
selected more than "1" component carrier.

MIMO CoNfIQUIAtION... ...t e e e e e e e e e e e s e e an e reereeaeaaaeeeas 51
Input Source Configuration Table...........oooeuiiiiiiicc e 52

MIMO Configuration
Selects the antenna configuration and test conditions for a MIMO system.

The source of the data is either live data recorded with an instrument or previously
recorded data stored in a file.
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The MIMO configuration selects the number of transmit antennas for selected chan-
nels in the system. MIMO configurations are supported for the PUSCH, the PUCCH
and the Sounding Reference Signal (SRS). For each channel you can select from a 1-,
2- or 4-antenna configuration.

In setups with multiple antennas, the antenna selection defines the antenna you'd like
to test. Note that as soon as you have selected a transmission on more than one
antenna for one of the channels, the corresponding number of antennas becomes
available for testing.

Antenna 1 Tests antenna 1 only.

Antenna 2 Tests antenna 2 only.

Antenna 3 Tests antenna 3 only.

Antenna 4 Tests antenna 4 only.

All Tests all antennas in the test setup in consecutive order (1-2-3-4).
A corresponding number of analyzers is required.

Note that the table for simultaneous signal capture is currently restricted to one device
or input source.

Remote command:

CONFigure[:LTE] [:CC<cc>] :MIMO:SRS:CONFig on page 161
CONFigure[:LTE] [:CC<cc>] :MIMO:PUCCh:CONFig on page 160
CONFigure[:LTE] :UL[:CC<cc>] :MIMO:PUSCh:CONFig on page 160
CONFigure[:LTE] [:CC<cc>] :MIMO:ASELection on page 160

Input Source Configuration Table

MIMO measurements require several input sources, depending on the number of data
streams you are about to measure. The input source is either a spectrum analyzer or
an oscilloscope.

For each data stream, you need either one spectrum analyzer or one oscilloscope
channel.

You can configure the connected instruments in the "Instruments" dialog box.

The input source configuration table provides functionality to assign data streams to
the connected instruments.

Each row in the table represents one instrument. The size of the table therefore
depends on the number of antennas you have selected.

Table for input source = instrument

® "Source": Index number of the connected instrument.

® "State": Shows the connection state (connected or not connected).

® "Instrument": Shows the name of the connected instrument.

® "Input Source": Assigns the instrument to capture a specific data stream.

Table for input source = file

® "Source": Index number of the input source.

® "State": Shows if the selected file was found or not.

e "File": Shows the name of the selected file.

® "|/Q Channel": Assigns the file to a specific data stream.
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Remote command:
not supported

Subframe configuration

Access: "Overview" > "Signal Description" > "Subframe Configuration"

An LTE frame consists of 10 subframes. Each individual subframe can have a different
resource block configuration. This configuration is shown in the "Subframe Configura-
tion Table".

The application supports two ways to determine the characteristics of each subframe.

® Automatic demodulation of the channel configuration and detection of the subframe
characteristics.
For automatic demodulation, the contents of the table are determined according to
the signal currently evaluated.
For more information, see "Auto Demodulation" on page 54.

® Custom configuration of the configuration of each subframe.
For manual configuration, you can customize the table according to the signal that
you expect. The signal is demodulated even if the signal does not fit the description
in the table or, for Physical Detection, only if the frame fits the description in the
table.
Remote command:
Conf. subframes: CONFigure[:LTE] :UL[:CC<cc>] : CSUBframes on page 161

Signal Description MIMO/CA Setup SLET e LG Advanced Settings

Demodulation Auto Predefined

DMRS Aute Detection on
1

I
Subframe Configuration Detection ||Ph;-:ica| I'.':l':-:n-:nl ”
L |

Enable
PUCCH

Offset
RE

Number
of RBs

Enhanced
Settings

Enable
Subframe PUSCH Maodulation Conflict

0 (Mot Used)

1 (Mot Used)
2 Off On QPsSK 10 2
3 Off On QPsK 10 2

4 off On QPSK 10 2

1

Frame number offset

A frame number offset is also supported. The frame number offset assigns a number to
the demodulated frame in order to identify it in a series of transmitted (and captured)
frames. You can define this frame in the Global Settings.

Remote command:

CONFigure[:LTE] :UL[:CC<cc>] :SFNO on page 167
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e General subframe configuration.............oou e 54
e Individual subframe configuration............cccoeiiiiiii i 55
o Enhanced SetlingsS......ccooi oo 56

General subframe configuration

0 (o3 D=0 T[] =1 i) o SRR 54
Subframe Configuration DeteCtion...........cooiiicciiiiiiiii e 54

Auto Demodulation
Turns automatic demodulation on and off.

When you select "Predefined" mode, you can configure the subframe manually.

When you select "Auto”" mode, the R&S VSE automatically detects the characteristics
of each subframe in the signal (resource allocation of the signal). Two methods of
detection are supported:
® Auto Demodulation, DMRS Auto Detection (Off)
This method automatically determines the characteristics for each subframe as
shown in the Subframe Configuration Table.
The table is populated accordingly.
® Subframe Configuration & DMRS
Auto Demodulation, DMRS Auto Detection (On)
This method automatically detects the PUSCH and SRS (i.e. no PUCCH can be
detected).
To determine these characteristics, the software detects the CAZAC base parame-
ters. Thus, the DMRS configuration parameters are not required for the synchroni-
zation and therefore are not available using this method.
Note however that it is not possible to derive the DMRS configuration parameters
from the CAZAC base parameters so that the disabled DMRS configuration param-
eters do not reflect the current parameters used for the synchronization. Also note
that it can happen that the software successfully synchronizes on non-3GPP sig-
nals without a warning.

Automatic demodulation is not available if you suppress interferers for synchronization
is active.

Remote command:
[SENSe:] [LTE: ] UL:DEMod: ACON on page 166

Subframe Configuration Detection
Turns the detection of the subframe configuration on and off.

When you select "Physical Detection", the R&S VSE compares the currently demodu-
lated LTE frame to the subframe configuration you have defined in the table. The appli-
cation only analyzes the LTE frame if the signal is consistent with the configuration.

When you turn the feature "Off", the software analyzes the signal even if it is not con-
sistent with the current subframe configuration.

Subframe configuration detection is available if you are using a Predefined subframe
configuration.

Remote command:
[SENSe:] [LTE: ]UL:FORMat : SCD on page 166
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Individual subframe configuration

The "Subframe Configuration Table" contains the characteristics for each subframe.
The software supports a maximum uplink LTE frame size of 10 subframes. The sub-
frame number in the table depends on the number of "Configurable Subframes" that
you have defined or that have been detected for automatic demodulation.

Configurable Subframes

Subframe s | phe | Modutation E;‘:‘ti;i;: Humner | Ofset Conflict -
0 (Not Used)
1 (Mot Used)
2 ofF on QpsK 0 2
3 or on 16QAM 0 2
4 off on aPSK 10 2

5 (Mot Used)

6 (Mot Used)

4

Each row of the table represents one subframe. If the fields in a row are unavailable for
editing, the corresponding subframe is occupied by a downlink subframe or the special
subframe (in TDD systems).

Configuring component carriers

When you are doing measurements on aggregated carriers, you can configure each
carrier separately.

When available, each carrier in the dialog boxes is represented by an additional tab
labeled "CC<x>", with <x> indicating the number of the component carrier.

Note that the additional tabs are only added to the user interface after you have
selected more than "1" component carrier.

SUDTrAME NUMIDET.....ccveei e e e e e e e e e e ee e 55
ENADIE PUGCCH. ..ottt ettt ettt ettt e e se s e e e eeaeaaaesaseeeereees 55
[T gb= o] (SN o U ST - IR 56
1Y/ (oTo 1] F= 1 To] o 1SRRI 56
Enhanced Settings......ccooo i 56
[N T8 TapT o= o = 56
(O 57T A = N 56

Subframe Number
Shows the number of a subframe.

Note that, depending on the TDD configuration, some subframes may not be available
for editing. The R&S VSE labels those subframes "(not used)".

Enable PUCCH
Turns the PUCCH in the corresponding subframe on and off.

Remote command:
CONFigure[:LTE] :UL[:CC<cc>] :SUBFrame<sf>:ALLoc:CONT on page 162

User Manual 1176.8997.02 — 13 55



R&S®VSE-K10x (LTE Uplink) Configuration

5.24.3

Configuring 1/Q measurements

Enable PUSCH
Turns the PUSCH in the corresponding subframe on and off.

If you turn on a PUSCH, "Modulation", "Number of RBs" and "Offset RB" become avail-
able.

Remote command:
CONFigure[:LTE] :UL[:CC<cc>] : SUBFrame<sf>:ALLoc:CONT on page 162

Modulation
Selects the modulation scheme for the corresponding PUSCH allocation.

The modulation scheme is either QPSK, 16QAM, 64QAM or 256QAM.
Remote command:
CONFigure[:LTE] :UL[:CC<cc>] : SUBFrame<sf>:ALLoc:MODulation
on page 162

Enhanced Settings
Opens a dialog box to configure enhanced functionality for selected channels in each
subframe.

For more information see Enhanced settings.

Number of RB
Sets the number of resource blocks the PUSCH allocation covers. The number of
resource blocks defines the size or bandwidth of the PUSCH allocation.

Remote command:
CONFigure[:LTE] :UL[:CC<cc>] :SUBFrame<sf>:ALLoc[:CLUSter<cl>]:
RBCount on page 165

Offset RB
Sets the resource block at which the PUSCH allocation begins.

Make sure not to allocate PUSCH allocations into regions reserved for PUCCH alloca-
tions.

Remote command:
CONFigure[:LTE] :UL[:CC<cc>] : SUBFrame<sf>:ALLoc[:CLUSter<cl>]:
RBOFfset on page 166

Enhanced settings

The "Enhanced Settings" contain functionality to define enhanced characteristics for
selected channels.

Note that currently not all features available in the dialog are supported.

Enhanced PUSCH Configuration............ccueiiiiiiie it 56
Enhanced Demodulation Reference Signal Configuration............ccccceveeeeiieiiiccciniieneen, 57
Enhanced PUCCH Configuration.............oouvuiiiiiiiiiiiiiieie e 58

Enhanced PUSCH Configuration
Configures the PUSCH in individual subframes.
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PUSCH

Resource Allocation Type 1 m off
Codeword ta Layer Mapping

[ Layers/Codewords
Spatial Multiplexing Settings

[ Codebook Index 0

Resource Allocation Type 1

Turns a clustered PUSCH allocation on and off. If on, a second row is added to the cor-
responding allocation. This second row represents the second cluster.

You can define the number of resource block, the offset resource block and modulation
for each cluster. All other parameters are the same for both clusters.

Precoding Settings

If you measure several antennas, you can define the number of layers and the code-
book index for any allocation.

The number of layers of an allocation in combination with the number of code words
determines the layer mapping. The available number of layers depends on the number
of transmission antennas. Thus, the maximum number of layers you can select is four.

The codebook index determines the precoding matrix. The available number of indices
depends on the number of transmission antennas in use. The range is from 0 to 23.

Remote command:

CONFigure[:LTE] :UL[:CC<cc>] : SUBFrame<sf>:ALLoc:RATO on page 165
CONFigure[:LTE] :UL[:CC<cc>] :SUBFrame<sf>:ALLoc:PRECoding:
CLMapping on page 163

CONFigure[:LTE] :UL[:CC<cc>] : SUBFrame<sf>:ALLoc:PRECoding:CBINdex
on page 162

Enhanced Demodulation Reference Signal Configuration
Configures the Demodulation Reference Signal in individual subframes.

Demadulation Reference Signal

Cyclic Shift Field

n(2)_DMRS

Defines the part of the demodulation reference signal index that is part of the uplink
scheduling assignment. Thus, this part of the index is valid for corresponding UE and
subframe only.

The index applies when multiple shifts within a cell are used. It is used for the calcula-
tion of the DMRS sequence.

Cyclic Shift Field

If Activate-DMRS-With OCC is on, the "Cyclic Shift Field" becomes available to define
the cyclic shift field.

The Cyclic Shift Field is signaled by the PDCCH downlink channel in DCI format 0 and
4. It selects n(2)_DMRS and the orthogonal sequence (OCC) for signals according to
LTE release 10.
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If the "Cyclic Shift Field" is off, the demodulation reference signal is configured by the
n(2)_DMRS parameter.

Remote command:
CONFigure[:LTE] :UL[:CC<cc>] :SUBFrame<sf>:ALLoc:PUSCh:NDMRs

on page 164

CONFigure[:LTE] :UL[:CC<cc>] :SUBFrame<sf>:ALLoc:PUSCh:CSField
on page 164

Enhanced PUCCH Configuration
Configures the PUCCH in individual subframes.

PUCCH

Format [ ]

n_PUCCH

n_PUCCH

Defines the n_PUCCH parameter for the selected subframe.
Available only if you have selected "Per Subframe" for the N PUCCH.
PUCCH Format

Selects the PUCCH format for the selected subframe.

Available only if you have selected "Per Subframe" for the Format.

Remote command:

n_PUCCH: CONFigure[:LTE] :UL[:CC<cc>] : SUBFrame<sf>:ALLoc:PUCCh:
NPAR on page 164

Format: CONFigure[:LTE] :UL[:CC<cc>] : SUBFrame<sf>:ALLoc:PUCCh:
FORMat on page 163

5.2.5 Global signal characteristics

Access: "Overview" > "Signal Description" > "Advanced Settings" > "Global Settings'
The global settings contain settings that apply to the complete signal.

The global signal settings are part of the "Advanced Settings" tab of the "Signal
Description" dialog box.

Signal Description  MIMO/CA Setup  Subframe Configuration JEGIERES R 1

Global Settings
Sl | e ]

pemoduston | | vewmwm o]

Reference Signal

- ORAN Test Case None -
Sounding

Reference Signal

PUSCH
Structure

PUCCH
Structure

PRACH
Structure
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Configuring component carriers

When you are doing measurements on aggregated carriers, you can configure each
carrier separately.

When available, each carrier in the dialog boxes is represented by an additional tab
labeled "CC<x>", with <x> indicating the number of the component carrier.

Note that the additional tabs are only added to the user interface after you have
selected more than "1" component carrier.

Frame NUMDEr OffSEL......uuuiiiiiiieii e e s e e e e e s rab e e e eeeeaas 59
(O o T VI O 59
ORAN TEST CaSE...ceuuiiiiiiiite e ettt e et e e et e e et e e et e s eaa s e s st e eeba s eeranasarens 59

Frame Number Offset
Defines a frame number offset for the analyzed frame.

The frame number offset assigns a number to the demodulated frame in order to iden-
tify it in a series of transmitted (and captured) frames.

Remote command:
CONFigure[:LTE] :UL[:CC<cc>] : SFNO on page 167

UE ID/n_RNTI
Sets the radio network temporary identifier (RNTI) of the UE.

Remote command:
CONFigure[:LTE] :UL[:CC<cc>] :UEID on page 167

ORAN Test Case
Selects the O-RAN test case that the DSP uses for signal analysis.

Select "None" when you do not measure O-RAN signals.

See Chapter 4.5, "O-RAN measurement guide”, on page 38 for more information about
O-RAN measurements.

Available for FDD signals.

Remote command:
CONFigure[:LTE] : ORAN: TCASe on page 167

Demodulation reference signal configuration

Access: "Overview" > "Signal Description" > "Advanced Settings" > "Demodulation
Reference Signal"

The demodulation reference signal (DRS) settings contain settings that define the
physical attributes and structure of the demodulation reference signal. This reference
signal helps to demodulate the PUSCH.
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Signal Description MIMO/CA Setup Subframe Configuration

Global Settings Rel Power PUSCH 0.0dB Rel Power PUCCH 0.0 dB
Demodulation -

Reference Signal
9 Sequence Hopping on Delta Sequence Shift l:l
Sounding Activate-DMRS-with _
. On off Identity From Cell ID ~
Reference Signal acc L]

PUSCH
Structure

PUCCH
Structure

PRACH
Structure

Functions to configure the DRS described elsewhere:
® |dentity

Configuring component carriers

When you are doing measurements on aggregated carriers, you can configure each
carrier separately.

When available, each carrier in the dialog boxes is represented by an additional tab
labeled "CC<x>", with <x> indicating the number of the component carrier.

Note that the additional tabs are only added to the user interface after you have
selected more than "1" component carrier.

Relative POWEr PUSCH.........co ot 60
(€010 o (o] o] o1 T TR 60
Y= To U LY oot o 0] o] o] [T TR 61
Relative POWETr PUCCH. ... e e e e e e e e e e e e e e e e eeeees 61
N(T)_DIMIRS ..ottt e e e e e et e e e e e bt e e e e e atte e e e s snbeeeeeennsteeaeeanrenas 61
Delta SEQUENCE Shiff.....cieiieeiii i e e e e e e e 61
Activate-DIMRS-With OCC.......ocooiii it e e e e e e e e e e e e e e naans 62

Relative Power PUSCH
Defines the power of the DMRS relative to the power level of the PUSCH allocation in
the corresponding subframe (Ppyrs offset)-

The effective power level of the DMRS depends on the allocation of the subframe and
is calculated as follows.

Pomrs = Pue *+ Ppusch + Pomrs offset
The relative power of the DMRS is applied to all subframes.
The power of the PUSCH (Ppyscy) may be different in each subframe.

Remote command:
CONFigure[:LTE] :UL[:CC<cc>] :DRS[:PUSCh] : POWer on page 170

Group Hopping
Turns group hopping for the demodulation reference signal on and off.
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The group hopping pattern is based on 17 hopping patterns and 30 sequence shift pat-
terns. It is generated by a pseudo-random sequence generator.

If on, PUSCH and PUCCH use the same group hopping pattern.

Remote command:
CONFigure[:LTE] :UL[:CC<cc>] : DRS:GRPHopping on page 168

Sequence Hopping
Turns sequence hopping for the uplink demodulation reference signal on and off.

Sequence hopping is generated by a pseudo-random sequence generator.

Remote command:
CONFigure[:LTE] :UL[:CC<cc>] :DRS:SEQHopping on page 170

Relative Power PUCCH
Defines the power of the DMRS relative to the power level of the PUCCH allocation in
the corresponding subframe (Ppyrs offset)-

The effective power level of the DMRS depends on the allocation of the subframe and
is calculated as follows.

Pomrs = Pue *+ Ppuccr + Pomrs_offset
The relative power of the DMRS is applied to all subframes.
The power of the PUCCH (Ppycch) may be different in each subframe.

Remote command:
CONFigure[:LTE] :UL[:CC<cc>] :DRS:PUCCh: POWer on page 169

n(1)_DMRS
Defines the part of the demodulation reference signal index that is broadcast. It is valid
for the whole cell.

The index applies when multiple shifts within a cell are used. It is used for the calcula-
tion of the DMRS sequence.

The n_DMRS parameter can be found in 3GPP TS36.211 V8.5.0, 5.5.2.1.1 Reference
signal sequence.

Remote command:
CONFigure[:LTE] :UL[:CC<cc>] :DRS:NDMRs on page 169

Delta Sequence Shift
Defines the delta sequence shift Ags.

The standard defines a sequence shift pattern fy for the PUCCH. The corresponding
sequence shift pattern for the PUSCH is a function of f,,"YCCH and the delta sequence
shift.

For more information refer to 3GPP TS 36.211, chapter 5.5.1.3 "Group Hopping".

Remote command:
CONFigure[:LTE] :UL[:CC<cc>] :DRS:DSSHift on page 168
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Activate-DMRS-With OCC
Turns the configuration of the demodulation reference signal on a subframe basis via
the "Cyclic Shift Field" on and off.

If on, the "Cyclic Shift Field" becomes available. Otherwise, the demodulation refer-
ence signal is configured by the n(2)_DMRS parameter.

Note that this parameter is automatically turned on if at least one of the physical chan-
nels uses more than one antenna.

For more information see Enhanced settings and MIMO Configuration.

Remote command:
CONFigure[:LTE] :UL[:CC<cc>] : DRS:AOCC on page 168

5.2.7 Sounding reference signal configuration

Access: "Overview" > "Signal Description" > "Advanced Settings" > "Sounding Refer-
ence Signal"

The sounding reference signal (SRS) settings contain settings that define the physical
attributes and structure of the sounding reference signal.

Signal Description MIMO/CA Setup Subframe Configuration WEGVELG GG

Gleal FzimEE SRS Present on Rel Power 0.0dB

. SRS Subframe Config |:| SRS BW Conf C_SRS
Demadulation
Reference Signal SRS Bandwidth B_SRS I:l Conf Index |_SRS

Scundmg SRS MaxUpPts an Transm Comb k_TC

Reference Signal
PUSCH
Structure SRS Cydlic Shift N_CS I:lAfN—SRSmmulth on

PUCCH
Structure

1

PRACH
Structure

O Configuring component carriers

When you are doing measurements on aggregated carriers, you can configure each
carrier separately.

When available, each carrier in the dialog boxes is represented by an additional tab
labeled "CC<x>", with <x> indicating the number of the component carrier.

Note that the additional tabs are only added to the user interface after you have
selected more than "1" component carrier.

[ (T o PP 63
SRS Subframe Configuration............ccccciiiiiiiiiic e 63
SRS MaXUPPLS. ..ot e e e e e e e ————————————— 63
SRS Bandwidth B_SRS.......cooiiiiie e 63
[ (o7 o7 o1 o T8 = ATV o T o o] o SR 64
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SRS Cyclic Shift N_CS..oiiiiiiiiii e e e et e e s s snree e e e e snnreeeaenans 64
SRS REIPOWET ...ttt e e e e e e e e e e e e e e e e e e e e aennnnes 64
SRS BW CoNf. C SRSttt e e ree e e e e st rae e e s s st ae e e e e sentaeeaeeans 64
Conf. INAEX |_SRS . ... et e et e e e s eb e e e s eee e e 64
Transm. ComD. K_TC. .t se e e e e e e e e e s e s s b e e e e e e e aaeeeesaseannrnnes 65
Freq. Domain Pos. N_RRC.........coo st e e 65
A/N + SRS SIMUtAN@OUS TX. ... it e e e e e e 65
Present

Includes or excludes the sounding reference signal (SRS) from the test setup.

Remote command:
CONFigure[:LTE] :UL[:CC<cc>] :SRS:STAT on page 173

SRS Subframe Configuration
Defines the subframe configuration of the SRS.

The subframe configuration of the SRS is specific to a cell. The UE sends a shortened
PUCCH/PUSCH in these subframes, regardless of whether the UE is configured to
send an SRS in the corresponding subframe or not.

Remote command:
CONFigure[:LTE] :UL[:CC<cc>] :SRS:SUConfig on page 174

SRS MaxUpPts
Turns the parameter srs_MaxUpPts on and off.

srs_MaxUpPts controls the SRS transmission in the UpPTS field in TDD systems. If
on, the SRS is transmitted in a frequency range of the UpPTS field that does not over-
lap with resources reserved for PRACH preamble 4 transmissions.

To avoid an overlap, the number of SRS resource blocks otherwise determined by
C_SRS and B_SRS is reconfigured.

Remote command:
CONFigure[:LTE] :UL[:CC<cc>] : SRS:MUPT on page 173

SRS Bandwidth B_SRS
Defines the parameter Bggs.

Bsrs is @ UE specific parameter that defines the bandwidth of the SRS. The SRS either
spans the entire frequency bandwidth or uses frequency hopping when several narrow-
band SRS cover the same total bandwidth.

The standard defines up to four bandwidths for the SRS. The most narrow SRS band-
width (Bgrs = 3) spans four resource blocks and is available for all channel bandwidths.
The other three values of Bgrg define more wideband SRS bandwidths. Their availabil-
ity depends on the channel bandwidth.

The availability of SRS bandwidths additionally depends on the bandwidth configura-
tion of the SRS (Cggs).

For more information refer to 3GPP TS 36.211, chapter 5.5.3.2 "Mapping to Physical
Resources" for the Sounding Reference Signal.

Remote command:
CONFigure[:LTE] :UL[:CC<cc>] : SRS:BSRS on page 171
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Hopping BW b_hop
Defines the parameter by,

brop is @ UE specific parameter that defines the frequency hopping bandwidth. SRS fre-
quency hopping is active if by, < Bggs.

For more information refer to 3GPP TS 36.211, chapter 5.5.3.2 "Mapping to Physical
Resources" for the Sounding Reference Signal.

Remote command:
CONFigure[:LTE] :UL[:CC<cc>] : SRS:BHOP on page 171

SRS Cyclic Shift N_CS
Defines the cyclic shift (ncg) used for the generation of the SRS CAZAC sequence.

Because the different shifts of the same Zadoff-Chu sequence are orthogonal to each
other, applying different SRS cyclic shifts can be used to schedule different UE to
simultaneously transmit their SRS.

Remote command:
CONFigure[:LTE] :UL[:CC<cc>]:SRS:CYCS on page 172

SRS Rel Power
Defines the power of the SRS relative to the power of the corresponding UE (Pggrs o

set)-

The effective power level of the SRS is calculated as follows.
Psrs = Pue *+ Psrs_offset

The relative power of the SRS is applied to all subframes.

Remote command:
CONFigure[:LTE] :UL[:CC<cc>] : SRS:POWer on page 173

SRS BW Conf. C_SRS
Defines the bandwidth configuration of the SRS.

The bandwidth configuration is a cell-specific parameter that, in combination with the
SRS bandwidth and the channel bandwidth, defines the length of the sounding refer-
ence signal sequence. For more information on the calculation, refer to 3GPP TS
36.211 chapter 5.5.3 "Sounding Reference Signal".

Remote command:
CONFigure[:LTE] :UL[:CC<cc>]:SRS:CSRS on page 172

Conf. Index |_SRS
Defines the configuration index of the SRS.

The configuration index Igrg is a cell specific parameter that determines the SRS perio-
dicity (Tgrs) and the SRS subframe offset (T,xet). The effects of the configuration index
on Tgrs and Tyt depends on the duplexing mode.

For more information refer to 3GPP TS 36.213, Table 8.2-1 (FDD) and 8.2-2 (TDD).

Remote command:
CONFigure[:LTE] :UL[:CC<cc>]:SRS:ISRS on page 172
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Transm. Comb. k_TC
Defines the transmission comb kqc.

The transmission comb. is a UE specific parameter. For more information refer to
3GPP TS 36.211, chapter 5.5.3.2 "Mapping to Physical Resources" for the Sounding
Reference Signal.

Remote command:
CONFigure[:LTE] :UL[:CC<cc>]:SRS:TRComb on page 174

Freq. Domain Pos. n_RRC
Defines the parameter nggc.

Nrre is @ UE specific parameter and determines the starting physical resource block of
the SRS transmission.

For more information refer to 3GPP TS 36.211, chapter 5.5.3.2 "Mapping to Physical
Resources" for the Sounding Reference Signal.

Remote command:
CONFigure[:LTE] :UL[:CC<cc>] : SRS:NRRC on page 173

A/N + SRS Simultaneous TX
Turns simultaneous transmission of the Sounding Reference Signal (SRS) and ACK/
NACK messages (via PUCCH) on and off.

By turning the parameter on, you allow for simultaneous transmission of PUCCH and
SRS in the same subframe.

If off, the SRS not transmitted in the subframe for which you have configured simulta-
neous transmission of PUCCH and SRS.

Note that simultaneous transmission of SRS and PUCCH is available only if the
PUCCH format is either 1, 1a, 1b or 3. The other PUCCH formats contain CQlI reports
which are not transmitted with the SRS.

Remote command:
CONFigure[:LTE] :UL[:CC<cc>] :SRS:ANST on page 171

5.2.8 PUSCH structure

Access: "Overview" > "Signal Description" > "Advanced Settings" > "PUSCH Struc-
ture”

The PUSCH structure settings contain settings that describe the physical attributes and
structure of the PUSCH.
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Signal Description MIMO/CA Setup Subframe Configuration EGVELLCLE 0]
Global Settings Freq Hopping Mode None T PUSCH Hopping Offset
Demodulation
Reference Signal Identity Fram Cell ID ~
Sounding

Reference Signal

PUSCH
Structure

PUCCH
Structure

PRACH
Structure

Functions to configure the PUSCH described elsewhere:
® |dentity

Configuring component carriers

When you are doing measurements on aggregated carriers, you can configure each
carrier separately.

When available, each carrier in the dialog boxes is represented by an additional tab
labeled "CC<x>", with <x> indicating the number of the component carrier.

Note that the additional tabs are only added to the user interface after you have
selected more than "1" component carrier.

[ (Yo [UT=TaToa VAl o] o] o e TN 1Y/ [ Yo [ 66
NUmMber Of SUDDANAS. ... 66
PUSCH HOPPING OffSet....eeiiiiiiiiiii et 67
Tl (o T T T (o o] o1 o =71 £ 67

Frequency Hopping Mode
Selects the frequency hopping mode of the PUSCH.

Several hopping modes are supported.
® None
No frequency hopping.
® Inter Subframe Hopping
PUSCH changes the frequency from one subframe to another.
® |ntra Subframe Hopping
PUSCH also changes the frequency within a subframe.

Remote command:
CONFigure[:LTE] :UL[:CC<cc>] : PUSCh:FHMode on page 175

Number of Subbands
Defines the number of subbands reserved for PUSCH.

For more information refer to 3GPP TS 36.211, chapter 5.5.3.2 "Mapping to Physical
Resources" for the Sounding Reference Signal.
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Remote command:
CONFigure[:LTE] :UL[:CC<cc>] :PUSCh:NOSM on page 176

PUSCH Hopping Offset
Defines the PUSCH Hopping Offset Ngg™©.

The PUSCH Hopping Offset determines the first physical resource block and the maxi-
mum number of physical resource blocks available for PUSCH transmission if PUSCH
frequency hopping is active.

Remote command:
CONFigure[:LTE] :UL[:CC<cc>] : PUSCh:FHOFfset on page 175

Info. in Hopping Bits
Defines the information available in the hopping bits according to the PDCCH DCI for-
mat O hopping bit definition.

The information in the hopping bits determines whether type 1 or type 2 hopping is
used in the subframe and, in case of type 1, additionally determines the exact hopping
function to use.

For more information on PUSCH frequency hopping refer to 3GPP TS36.213.

Remote command:
CONFigure[:LTE] :UL[:CC<cc>] : PUSCh:FHOP: ITHB on page 175

5.2.9 PUCCH structure

Access: "Overview" > "Signal Description" > "Advanced Settings" > "PUCCH Struc-
ture"

The PUCCH structure settings contain settings that describe the physical attributes
and structure of the PUCCH.

Signal Description MIMO/CA Setup Subframe Configuration [EEGIERWEG

Global Settings Mo of RBs for PUCCH | © ~ | Format
NiT)_es N(2)_RB
Demodulation
Reference Signal Delta Shift

11 I
<]« “

n_PUCCH

Sounding Identity From Cell ID

Reference Signal

PUSCH
Structure

PUCCH
Structure

PRACH
Structure

Functions to configure the PUCCH described elsewhere:
® |dentity
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O Configuring component carriers

When you are doing measurements on aggregated carriers, you can configure each
carrier separately.

When available, each carrier in the dialog boxes is represented by an additional tab
labeled "CC<x>", with <x> indicating the number of the component carrier.

Note that the additional tabs are only added to the user interface after you have
selected more than "1" component carrier.

NO. Of RBS fOr PUCKCH ...ttt e e e e e e e e e e e e e e e e e ee e e b b 68
N1 T PSR 68
DIt SHift....cccciiieieeeeeeee et e e ettt a e e e e e e e aeaaaaeaeranes 68
o 0 g T | SO TR 69
N 020 T = TSP 69
NN T UL O 0 - SR 69

No. of RBs for PUCCH
Defines the number of resource blocks reserved for PUCCH.

The resource blocks for PUCCH are always allocated at the edges of the LTE spec-
trum.

In case of an even number of PUCCH resource blocks, half of the available PUCCH
resource blocks is allocated on the lower, the other half on the upper edge of the LTE
spectrum (outermost resource blocks).

In case of an odd number of PUCCH resource blocks, the number of resource blocks
on the lower edge is one resource block larger than the number of resource blocks on
the upper edge of the LTE spectrum.

If you select the "Auto” menu item, the application automatically detects the number of
RBs.

Remote command:
CONFigure[:LTE] :UL[:CC<cc>] : PUCCh:NORRB on page 178

N(1)_cs
Defines the number of cyclic shifts used for PUCCH format 1/1a/1b in a resource block
used for a combination of the formats 1/1a/1b and 2/2a/2b.

Only one resource block per slot can support a combination of the PUCCH formats
1/1a/1b and 2/2a/2b.

The number of cyclic shifts available for PUCCH format 2/2a/2b N(2)_cs in a block with
combination of PUCCH formats is calculated as follows.

N(2) cs=12-N(1)_cs-2

For more information refer to 3GPP TS36.211, chapter 5.4 "Physical Uplink Control
Channel".

Remote command:
CONFigure[:LTE] :UL[:CC<cc>]:PUCCh:N1CS on page 177

Delta Shift
Defines the delta shift parameter.
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The delta shift is the difference between two adjacent PUCCH resource indices with
the same orthogonal cover sequence (OC).

It determines the number of available sequences in a resource block that can be used
for PUCCH formats 1/1a/1b.

For more information refer to 3GPP TS36.211, chapter 5.4 "Physical Uplink Control
Channel".

Remote command:
CONFigure[:LTE] :UL[:CC<cc>] : PUCCh:DESHi ft on page 176

Format
Selects the format of the PUCCH.

You can define the PUCCH format for all subframes or define the PUCCH format for
each subframe individually.
® F1,F1a, F1b, F2, F2a, F2b, F3
Selects the PUCCH format globally for every subframe.
® Per Subframe
You can select the PUCCH format for each subframe separately in the Enhanced
settings of the "Subframe Configuration".

Note that formats F2a and F2b are only supported for normal cyclic prefix length.

For more information refer to 3GPP TS36.211, table 5.4-1 "Supported PUCCH For-
mats".

Remote command:
CONFigure[:LTE] :UL[:CC<cc>] : PUCCh:FORMat on page 177

N(2)_RB
Defines bandwidth in terms of resource blocks that are reserved for PUCCH formats
2/2a/2b transmission in each subframe.

Since there can be only one resource block per slot that supports a combination of the
PUCCH formats 1/1a/1b and 2/2a/2b, the number of resource block(s) per slot availa-
ble for PUCCH format 1/1a/1b is determined by N(2)_RB.

For more information refer to 3GPP TS36.211, chapter 5.4 "Physical Uplink Control
Channel".

Remote command:
CONFigure[:LTE] :UL[:CC<cc>] :PUCCh:N2RB on page 178

N_PUCCH
Defines the resource index for PUCCH format 1/1a/1b respectively 2/2a/2b.

You can select the PUCCH format manually or allow the application to determine the
PUCCH format automatically based on the measurement.

It is also possible to define Npyccy On a subframe level by selecting the "Per Subframe”
menu item. For more information see Chapter 5.2.4, "Subframe configuration”,
on page 53.

Remote command:
CONFigure[:LTE] :UL[:CC<cc>] :PUCCh:NPAR on page 178
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5.2.10 PRACH structure

Access: "Overview" > "Signal Description" > "Advanced Settings" > "PRACH Struc-
ture"

The PRACH structure settings contain settings that describe the physical attributes and
structure of the PRACH.

Subframe Configuration

Signal Description MIMO/CA Setup

Global Settings

PRACH Caonfiguration l:l Mes Configuration l:l

o :

. Restricted Set on
Demodulation

Reference Signal Frequency Offset

Auto Preamble

Sounding SERSS

Reference Signal

Freq Res Index

Half Frame Ind t1_RA

PUSCH
Structure

PUCCH
Structure

Configuring component carriers

When you are doing measurements on aggregated carriers, you can configure each
carrier separately.

When available, each carrier in the dialog boxes is represented by an additional tab
labeled "CC<x>", with <x> indicating the number of the component carrier.

Note that the additional tabs are only added to the user interface after you have
selected more than "1" component carrier.

PRACH ConfigUuration........ueeeeecciceie it e s e s e e e e e e e e e e e e e aeeeeeeees 70
RESIICIEA St . a e e e 70
FrequenCy OffSEt. ... .. et e e e e e e e e 71
PRACH Preamble Mapping.......cccceeeeeieeieeeeee ettt e e ee e e e e e e e e e seeenneneeees 71
NN {1 ) o | S 71
Logical ROOt SEQU. 10X ..ciiiiiiiiiiieiiiiee et e e e e e 71
SEAUENCE INAEX (V).ertiiieeeiiiieiiciiiittee et e e e e e e e s e s ee e e e e e e e e s sessnbeareareeeeaaaeeesessnnsnnreeneees 71

PRACH Configuration
Sets the PRACH configuration index as defined in the 3GPP TS 36.211, i.e. defines
the subframes in which random access preamble transmission is allowed.

The preamble format is automatically derived from the PRACH Configuration.

Remote command:
CONFigure[:LTE] :UL[:CC<cc>] : PRACh:CONF on page 179

Restricted Set
This command turns the restricted preamble set on and off.

User Manual 1176.8997.02 — 13 70



R&S®VSE-K10x (LTE Uplink) Configuration

Configuring 1/Q measurements

A restricted preamble set corresponds to high speed mode. An unrestricted preamble
set to normal mode.

Remote command:
CONFigure[:LTE] :UL[:CC<cc>] :PRACh:RSET on page 181

Frequency Offset

The "Frequency Offset" defines the PRACH frequency offset for preamble formats 0 to
3 as defined in the 3GPP TS 36.211. The frequency offset determines the first physical
resource block available for PRACH expressed as a physical resource block number.

Remote command:
CONFigure[:LTE] :UL[:CC<cc>] :PRACh:FOFFset on page 180

PRACH Preamble Mapping
The frequency resource index fza and the half frame indicator t1z, are necessary for

clear specification of the physical resource mapping of the PRACH, in case a PRACH
configuration index has more than one mapping alternative.

If you turn on the "Auto Preamble Mapping", the R&S VSE automatically detects fza
and t1ga-

The values for both parameters are defined in table '5.7.1-4: Frame structure type 2
random access preamble mapping in time and frequency' (3GPP TS 36.211 v10.2.0).

The frequency resource index and half frame indicator are available in TDD mode.

Remote command:

CONFigure[:LTE] :UL[:CC<cc>] : PRACh:APM on page 179
CONFigure[:LTE] :UL[:CC<cc>] :PRACh:FRINdex on page 180
CONFigure[:LTE] :UL[:CC<cc>]:PRACh:HFINdicator on page 180

Ncs Conf
Selects the Ncs configuration, i.e. determines the Ncs value set according to TS
36.211, table 5.7.2.-2 and 5.7.2-3.

Remote command:
CONFigure[:LTE] :UL[:CC<cc>] : PRACh:NCSC on page 181

Logical Root Sequ. ldx
Selects the logical root sequence index.

The logical root sequence index is used to generate PRACH preamble sequences. It is
provided by higher layers.

Remote command:
CONFigure[:LTE] :UL[:CC<cc>] : PRACh:RSEQ on page 181

Sequence Index (v)
Defines the sequence index (v).

The sequence index controls which of the 64 preambles available in a cell is used.

If you select the "Auto" menu item, the software automatically selects the required
sequence index.
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Remote command:
CONFigure[:LTE] :UL[:CC<cc>] : PRACh:SINDex on page 181

Selecting the input and output source

The application supports several input sources and outputs.

The supported input sources depend on the connected instrument. Refer to the docu-
mentation of the instrument in use for a comprehensive description of input sources.

@ REF INPUL e e e e e e e e e e e e e e e e e e e e e e e e e eeeeaear e anaaaaaans 72
L I 1L I 1T 1o o T | SRR 74
RF input

Functions to configure the RF input described elsewhere:
® "Input Coupling" on page 80
® "Impedance" on page 80

Note that the actual functions to configure the RF input depend on the configuration of
the connected instrument.

High Pass Filter 110 3 GHzZ......uuuiiiicccciecc e e 72
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High Pass Filter 1 to 3 GHz

Activates an additional internal highpass filter for RF input signals from 1 GHz to

3 GHz. This filter is used to remove the harmonics of the analyzer to measure the har-
monics for a DUT, for example.

For some connected instruments, this function requires an additional hardware option
on the instrument.

Note: For RF input signals outside the specified range, the high-pass filter has no
effect. For signals with a frequency of approximately 4 GHz upwards, the harmonics
are suppressed sufficiently by the YIG-preselector, if available.)

Remote command:
INPut<ip>:FILTer:HPASs[:STATe] on page 183

YIG-Preselector
Enables or disables the YIG-preselector.

This setting requires an additional option on the connected instrument.

An internal YIG-preselector at the input of the connected instrument ensures that
image frequencies are rejected. However, image rejection is only possible for a restric-
ted bandwidth. To use the maximum bandwidth for signal analysis you can disable the
YIG-preselector at the input of the connected instrument, which can lead to image-fre-
quency display.
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Note: Note that the YIG-preselector is active only higher frequencies, depending on
the connected instrument. Therefore, switching the YIG-preselector on or off has no
effect if the frequency is below that value.

To use the optional 90 GHz frequency extension (R&S FSW-B90G), the YIG-preselec-
tor must be disabled.

To use the optional 54 GHz frequency extension (R&S FSV3-B54G), the YIG-preselec-
tor must be disabled.

Remote command:
INPut<ip>:FILTer:YIG[:STATe] on page 184

Capture Mode
Determines how data from an oscilloscope is input to the R&S VSE software.

This function is only available for a connected R&S oscilloscope with a firmware ver-
sion 3.0.1.1 or higher (for other versions and instruments the input is always 1/Q data).

"/Q" The measured waveform is converted to I/Q data directly on the R&S
oscilloscope (requires option K11), and input to the R&S VSE soft-
ware as I/Q data.

For data imports with small bandwidths, importing data in this format
is quicker. However, the maximum record length is restricted by the
R&S oscilloscope. (Memory options on the R&S oscilloscope are not
available for 1/Q data.)

"Waveform" The data is input in its original waveform format and converted to I/Q
data in the R&S VSE software. No additional options are required on
the R&S oscilloscope.

For data imports with large bandwidths, this format is more conven-
ient as it allows for longer record lengths if appropriate memory
options are available on the R&S oscilloscope.

"Auto" Uses "I/Q" mode when possible, and "Waveform" only when required
by the application (e.g. Pulse measurement, oscilloscope baseband
input).

Remote command:

INPut<ip>:RF:CAPMode on page 184

Oscilloscope Sample Rate
Determines the sample rate used by the connected oscilloscope.

This setting is only available if an R&S oscilloscope is used to obtain the input data,
either directly or via the R&S FSW.

"10 GHz" Default for waveform Capture Mode (not available for 1/Q Capture
Mode); provides maximum record length

"20 GHz" Achieves a higher decimation gain, but reduces the record length by
half.
Only available for R&S oscilloscope models that support a sample
rate of 20 GHz (see data sheet).
For R&S oscilloscopes with an analysis bandwidth of 4 GHz or larger,
a sample rate of 20 GHZ is always used in waveform Capture Mode
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"40 GHz" Provides a maximum sample rate.
Only available for I/Q Capture Mode, and only for R&S RTP13/RTP16
models that support a sample rate of 40 GHz (see data sheet)

Remote command:

Input source R&S FSW via oscilloscope:
SYSTem:COMMunicate:RDEVice:0SCilloscope: SRATe on page 186
Input source oscilloscope waveform mode:
INPut<ip>:RF:CAPMode:WAVeform: SRATe on page 185

Input source oscilloscope I/Q mode:
INPut<ip>:RF:CAPMode:IQ:SRATe on page 185

5.2.11.2 1/Qfile input

Or: "Input & Output" > "Input Source" > "I/Q File"

O Loading a file via drag&drop

You can load a file simply by selecting it in a file explorer and dragging it to the

R&S VSE software. Drop it into the "Measurement Group Setup" window or the chan-
nel bar for any channel. The channel is automatically configured for file input, if neces-
sary. If the file contains all essential information, the file input is immediately displayed
in the channel. Otherwise, the "Recall I/Q Recording" dialog box is opened for the
selected file so you can enter the missing information.

If the file contains data from multiple channels (e.g. from LTE measurements), it can be
loaded to individual input sources, if the application supports them.

For details see the R&S VSE Base Software User Manual.

The "Input Source" settings defined in the "Input” dialog box are identical to those con-
figured for a specific channel in the "Measurement Group Setup" window.

(See "Controlling Instruments and Capturing Data" in the R&S VSE User Manual).
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Input Source

Instrument File Instrument: | MORE “ | Input Source: EI
r Input File
Radio Wiinputh k9 swizard\WLANac_64QAM_20MHz_Long CPR.ig.tar Select File
Freguency
Saved by Rohde and Schwarz IQ File Converterversion 1.2 Beta 10
Comment: File generated by the RS IQ File Converter, see hitpi/fnavow rohde-schwarz.comfappnote/1EFES
Date & Time: 2015-07-25 17:4852
Sample Rate: 20 MHz

Mumber of Samples: 48000

Duration of Signal: 2.4 ms

Murber of Channels: 1

r Settings

If the Frequency Response Correction option (R&S VSE-K544) is installed, the LTE
measurement application also supports frequency response correction using Touch-
stone (. snp) files or . fres files.

For details on user-defined frequency response correction, see the R&S VSE Base
Software User Manual.

Encrypted . wv files can also be imported. Note, however, that traces resulting from
encrypted file input cannot be exported or stored in a saveset.

INput Type (INStrUMENT / Fl@)...uueeeeee e e e e e e e e e e e e e eeeees 75
T 01U 1= S 75
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Input Type (Instrument / File)
Selects an instrument or a file as the type of input provided to the channel.

Note: External mixers are only available for input from a connected instrument.
Note: If the R&S VSE software is installed directly on an instrument, or integrated in
Cadence®AWR®PVSS, some restrictions apply on the available input type.

Remote command:

INSTrument :BLOCk:CHANnel [ : SETTings] : SOURce<si> on page 186
INPut:SELect on page 184

Input File
Specifies the 1/Q data file to be used for input.

Select "Select File" to open the "Load I/Q File" dialog box.

(See "Data Management - Loading the 1/Q Data File" in the R&S VSE base software
user manual).
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Zero Padding

Enables or disables zero padding for input from an 1/Q data file that requires resam-
pling. For resampling, a number of samples are required due to filter settling. These
samples can either be taken from the provided 1/Q data, or the software can add the
required number of samples (zeros) at the beginning and end of the file.

If enabled, the required number of samples are inserted as zeros at the beginning and
end of the file. The entire input data is analyzed. However, the additional zeros can
effect the determined spectrum of the 1/Q data. If zero padding is enabled, a status
message is displayed.

If disabled (default), no zeros are added. The required samples for filter settling are
taken from the provided I/Q data in the file. The start time in the R&S VSE Player is
adapted to the actual start (after filter settling).

Note: You can activate zero padding directly when you load the file, or afterwards in
the "Input Source" settings.

Remote command:
INPut<ip>:FILE:ZPADing on page 183

5.2.12 Frequency configuration

Access: "Overview" > "Input / Frontend" > "Frequency"

Frequency settings define the frequency characteristics of the signal at the RF input.
They are part of the "Frequency" tab of the "Signal Characteristics" dialog box.

Frequency

Center GHz T

Center Frequency Stepsize

Stepsize Manual ¥ | Value | 1.0 MHz

Frequency Offset

Value 0.0Hz

The remote commands required to configure the frequency are described in Chap-
ter 7.8.2.3, "Frequency configuration", on page 187.

ST (o [ T= 1 =0 [ =] o U PERRPUP 76
L CNtEr FIEQUENCY......eeeeeeeeeeeeee ettt e et s eeeneeeenn e 76
L FrEQUENCY SEEPSIZE ... ettt et ee e e et se e eenenen e 77

Signal Frequency
For measurements with an RF input source, you have to match the center frequency
of the analyzer to the frequency of the signal.

Center Frequency < Signal Frequency
Defines the center frequency of the signal and thus the frequency the R&S VSE tunes
to.

The frequency range depends on the hardware configuration of the analyzer you are
using.
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Remote command:
Center frequency: [SENSe: ] FREQuency:CENTer [ : CC<cc>] on page 187
Frequency offset: [SENSe: ] FREQuency:CENTer [ :CC<cc>] :OFFSet on page 188

Frequency Stepsize < Signal Frequency

In addition to the frequency itself, you can also define a frequency stepsize. The fre-
quency stepsize defines the extent of a frequency change if you change it, for example
with the rotary knob.

You can define the stepsize in two ways.
® =Center

One frequency step corresponds to the current center frequency.
® Manual

Define any stepsize you need.

Remote command:
Frequency stepsize: [SENSe: ] FREQuency:CENTer: STEP on page 188

Amplitude configuration

Access: "Overview" > "Input / Frontend" > "Amplitude"

Amplitude settings define the expected level characteristics of the signal at the RF
input.

Level characteristics are available when you capture data with an instrument. In addi-
tion, the functions that are available depend on the configuration of the connected
instrument.

Amplitude Scale

Reference Level —————— [ Input Settings

Value 0.0 dBm Preamplifier on  HEE
Offset 0.0dB

Input Coupling Dc
Unit. dBm T

Auto Level (painG: m 750

Attenuation ———————————— [ Electronic Attenuation

Mode Auto Manual
Value 10.0 dB
Value 0.0dB

The remote commands required to configure the amplitude are described in Chap-
ter 7.8.2.4, "Amplitude configuration”, on page 189.

REFEIENCE LEVEL.... ettt e et e e et e e e e e e et e e ena s 78
L AULO LBVttt et ee e en e 78
L REErENCE LEVEI OFFSOL....enveeeeeeeeeeeeeeeeeeeeeeee e eeeeee e eee e e e e eeaeeeeeeeeeeesseeanaenseean 78
Attenuating the SigNal........eee oo ——————— 79
L RF A ENUATION. ..ttt ettt ettt ettt e et e e e e e e e e e e e e eeeeeneeeeeeeeneaeene 79
L EIECtrONIC AtENUALION ... .. .eeeeeee ettt e e e e e eee e e eeeeeneneee e 79
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Reference Level

The reference level is the power level the analyzer expects at the RF input. Keep in
mind that the power level at the RF input is the peak envelope power for signals with a
high crest factor like LTE.

To get the best dynamic range, you have to set the reference level as low as possible.
At the same time, make sure that the maximum signal level does not exceed the refer-
ence level. If it does, it will overload the A/D converter, regardless of the signal power.
Measurement results can deteriorate (e.g. EVM), especially for measurements with
more than one active channel near the one you are trying to measure (+ 6 MHz).

Note that the signal level at the A/D converter can be stronger than the level the appli-
cation displays, depending on the current resolution bandwidth. This is because the
resolution bandwidths are implemented digitally after the A/D converter.

The reference level is a value in dBm.

Remote command:
Reference level: DISPlay [ :WINDow<n>] [:SUBWindow<w>] :TRACe<t>:Y[:
SCALe] :RLEVel<ant> on page 189

Auto Level — Reference Level
Automatically determines the ideal reference level. The automatic leveling process
measures the signal and defines the ideal reference signal for the measured signal.

Automatic level detection also optimizes RF attenuation.

Auto leveling slightly increases the measurement time, because of the extra leveling
measurement prior to each sweep. By default, the R&S VSE automatically defines the
time for auto leveling, but you can also define it manually ([Auto Set] > "Auto Level
Config" > "Meas Time").

Remote command:

Automatic: [SENSe: ]ADJust:LEVel<ant> on page 206

Auto level mode: [SENSe<ip>:]ADJust:CONFigure:LEVel:DURation:MODE
on page 205

Auto level time: [SENSe<ip>:]ADJust:CONFigure:LEVel:DURation

on page 205

Reference Level Offset — Reference Level

The reference level offset is an arithmetic level offset. A level offset is useful if the sig-
nal is attenuated or amplified before it is fed into the analyzer. All displayed power level
results are shifted by this value. Note however, that the reference value ignores the
level offset. Thus, it is still mandatory to define the actual power level that the analyzer
has to handle as the reference level.

Remote command:
DISPlay[:WINDow<n>] [ :SUBWindow<w>] :TRACe<t>:Y[:SCALe]:
RLEVel<ant>:0FFSet on page 190
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Attenuating the Signal

Attenuation of the signal becomes necessary if you have to reduce the power of the
signal that you have applied. Power reduction is necessary, for example, to prevent an
overload of the input mixer.

For a comprehensive information about signal attenuation, refer to the user manual of
the R&S VSE.

The LTE measurement application provides several attenuation modes.

RF Attenuation — Attenuating the Signal
Controls the RF (or mechanical) attenuator at the RF input.

If you select automatic signal attenuation, the attenuation level is coupled to the refer-
ence level.

If you select manual signal attenuation, you can define an arbitrary attenuation (within
the supported value range).

Positive values correspond to signal attenuation and negative values correspond to
signal gain.

Remote command:
State: TNPut<ip>:ATTenuation<ant>:AUTO on page 190
Level: INPut<ip>:ATTenuation<ant> on page 190

Electronic Attenuation — Attenuating the Signal
Controls the optional electronic attenuator.

If you select automatic signal attenuation, the attenuation level is coupled to the refer-
ence level.

If you select manual signal attenuation, you can define an arbitrary attenuation (within
the supported value range).

Positive values correspond to signal attenuation and negative values correspond to
signal gain.

Note that the frequency range must not exceed the specification of the electronic
attenuator for it to work.

Remote command:

Electronic attenuation: TNPut<ip>:EATT<ant>:STATe on page 193
Electronic attenuation: INPut<ip>:EATT<ant>:AUTO on page 193
Electronic attenuation: INPut<ip>:EATT<ant> on page 192

Preamplifier
If the (optional) internal preamplifier hardware is installed on the connected instrument,
a preamplifier can be activated for the RF input signal.

You can use a preamplifier to analyze signals from DUTs with low output power.

Note: If an optional external preamplifier is activated, the internal preamplifier is auto-
matically disabled, and vice versa.

For an active external frontend, a preamplifier is not available.
"Off" Deactivates the preamplifier.
"15 dB" The RF input signal is amplified by about 15 dB.
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"30 dB" The RF input signal is amplified by about 30 dB.

Depending on the connected instrument, different settings are available. See the
instrument's documentation for details.

Remote command:
INPut<ip>:GAIN<ant>:STATe on page 191
INPut<ip>:GAIN<ant>[:VALue] on page 192

Input Coupling
The RF input of the R&S VSE can be coupled by alternating current (AC) or direct cur-
rent (DC).

The RF input of the connected instrument can be coupled by alternating current (AC)
or direct current (DC).

For an active external frontend, input coupling is always DC.
Not available for input from the optional "Analog Baseband" interface.

AC coupling blocks any DC voltage from the input signal. AC coupling is activated by
default to prevent damage to the instrument. Very low frequencies in the input signal
can be distorted.

However, some specifications require DC coupling. In this case, you must protect the
instrument from damaging DC input voltages manually. For details, refer to the data
sheet.

Remote command:
INPut<ip>:COUPling<ant> on page 191

Impedance
For some measurements, the reference impedance for the measured levels of the con-
nected instrument can be set to 50 Q or 75 Q.

For an active external frontend, impedance is always 50 Q.

Select 75 Q if the 50 Q input impedance is transformed to a higher impedance using a
75 Q adapter of the RAZ type. (That corresponds to 25Q in series to the input impe-
dance of the instrument.) The correction value in this case is 1.76 dB = 10 log (75Q/
50Q).

This value also affects the unit conversion.

Not available for input from the optional "Analog Baseband" interface. For analog base-
band input, an impedance of 50 Q is always used.

Remote command:
INPut<ip>:IMPedance<ant> on page 192

Data capture

Access: "Overview" > "Trig / Sig Capture" > "Signal Capture"
The data capture settings contain settings that control the data capture.

The data capture settings are part of the "Signal Capture" tab of the "Trigger/Signal
Capture" dialog box.
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Capture Time
The "Capture Time" corresponds to the time of one measurement. Therefore, it defines
the amount of data the application captures during a single measurement (or sweep).

By default, the application captures 20.1 ms of data to make sure that at least one
complete LTE frame is captured in the measurement.

Remote command:
[SENSe: ] SWEep: TIME on page 195

Swap 1/Q
Swaps the real (I branch) and the imaginary (Q branch) parts of the signal.

Remote command:
[SENSe: ] SWAPig on page 195

Overall Frame Count
The "Overall Frame Count" turns the manual selection of the number of frames to cap-
ture (and analyze) on and off.

When you turn on the overall frame count, you can define the number of frames to cap-
ture and analyze. The measurement runs until all frames have been analyzed, even if it
takes more than one capture.

The results are an average of the captured frames.

When you turn off the overall frame count, the application analyzes all LTE frames
found in one capture buffer.

Remote command:
[SENSe:] [LTE: ] FRAMe: COUNt : STATe on page 194

Auto According to Standard
Turns automatic selection of the number of frames to capture and analyze on and off.

When you turn on this feature, the R&S VSE captures and evaluates a number of
frames the 3GPP standard specifies for EVM tests.

If you want to analyze an arbitrary number of frames, turn off the feature.

This parameter is not available when the overall frame count is inactive.
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Remote command:
[SENSe:] [LTE:]FRAMe : COUNt : AUTO on page 194

Number of Frames to Analyze
Defines the number of frames you want to capture and analyze.

If the number of frames you have set last longer than a single measurement, the appli-
cation continues the measurement until all frames have been captured.

The parameter is read only in the following cases:
® |f you turn off the overall frame count.
® |f you capture the data according to the standard.

Remote command:
[SENSe:] [LTE: ] FRAMe : COUNt on page 194

Single Subframe Mode
Turns the evaluation of a single subframe only on and off.

Evaluating a single subframe only improves the measurement speed. For successful
synchronization, the subframe must be located within the captured data (= 1.2 ms).
You can make sure that this is the case by using, for example, an external frame trig-
ger signal.

For maximum measurement speed, the application turns off Auto According to Stan-
dard and sets the Number of Frames to Analyze to 1. These settings prevent the appli-
cation from capturing data more than once for a single run measurement.

Remote command:
[SENSe:] [LTE: ] FRAMe: SSUBframe on page 195

5.2.15 Trigger configuration

Access: "Overview" > "Trig / Sig Capture" > "Trigger"

A trigger allows you to capture those parts of the signal that you are really interested
in.

While the application runs freely and analyzes all signal data in its default state, no
matter if the signal contains information or not, a trigger initiates a measurement only
under certain circumstances (the trigger event).

Except for the available trigger sources, the functionality is the same as that of the
R&S VSE base system.

For a comprehensive description of the available trigger settings not described here,
refer to the documentation of the connected instrument.
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Signal Capture E!_

Source Ext Trigger 1

| Drop-Out Time | 005 |

Level | 14V

Offset 00s Slope

Hysteresis 3.0dB Holdoff
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Trigger Source
The application supports several trigger modes or sources.

Free Run

Starts the measurement immediately and measures continuously.

When you analyze a signal from an 1/Q file, then the trigger source is always to
"Free Run".

External <x>

The trigger event is the level of an external trigger signal. The measurement starts
when this signal meets or exceeds a specified trigger level at the trigger input.
Some measurement devices have several trigger ports. When you use one of
these, several external trigger sources are available.

1/Q Power

The trigger event is the magnitude of the sampled I/Q data. The measurement
starts when the magnitude of the I/Q data meets or exceeds the trigger level.

IF Power

The trigger event is the level of the intermediate frequency (IF). The measurement
starts when the level of the IF meets or exceeds the trigger level.

RF Power

The trigger event is the level measured at the RF input. The measurement starts
when the level of the signal meets or exceeds the trigger level.

For all trigger sources, except "Free Run", you can define several trigger characteris-
tics.

The trigger "Level" defines the signal level that initiates the measurement.

The trigger "Offset" is the time that must pass between the trigger event and the
start of the measurement. This can be a negative value (a pretrigger).

The trigger "Drop-out Time" defines the time the input signal must stay below the
trigger level before triggering again.

The trigger "Slope" defines whether triggering occurs when the signal rises to the
trigger level or falls down to it.

The trigger "Holdoff" defines a time period that must at least pass between one trig-
ger event and the next.

The trigger "Hysteresis" is available for the IF power trigger. It defines a distance to
the trigger level that the input signal must stay below to fulfill the trigger condition.

For a detailed description of the trigger parameters, see the user manual of the 1/Q
analyzer.
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Remote command:

Source: TRIGger [ : SEQuence] : SOURce<ant> on page 200

Level (external);: TRIGger [ : SEQuence] :LEVel<ant>[:EXTernal<tp>]

on page 197

Level (I/Q power): TRIGger [ : SEQuence] : LEVel<ant>:IQPower on page 198
Level (IF power): TRIGger [ : SEQuence] : LEVel<ant>:IFPower on page 198
Level (RF power): TRIGger [ : SEQuence] : LEVel<ant>:RFPower on page 199
Offset: TRIGger [ : SEQuence] :HOLDoff<ant>[:TIME] on page 196
Hysteresis: TRIGger [ : SEQuence] : IFPower:HYSTeresis on page 197
Drop-out time: TRIGger [ : SEQuence] : DTIMe on page 196

Slope: TRIGger [ : SEQuence] : SLOPe on page 200

Holdoff: TRIGger [ : SEQuence] : IFPower : HOLDof £ on page 197

Tracking configuration

Access: "Overview" > "Signal Description" > "Tracking"

The tracking settings contain settings that compensate for various common measure-
ment errors that may occur.

Tracking

Phase Tracking  Off

Time Tracking on

P A . e ——————————————————— 84
B0 =TI = o3 U1 o 84
Phase

Turns phase tracking on and off.

When you turn on phase tracking, the application compensates the measurement
results for the phase error on a symbol level.

"Off" Phase tracking is not applied.
"Pilot Only" Only the reference signal is used for the estimation of the phase
error.

"Pilot and Pay- Both reference signal and payload resource elements are used for
load" the estimation of the phase error.

Remote command:
[SENSe:] [LTE: ] UL:TRACking: PHASe on page 204

Time Tracking
Turns time tracking on and off.

Clock deviations (slower or faster sampling time) lead to a drift of the ideal sampling
instant over time, causing a rotating constellation diagram.

When you turn on time tracking, the application compensates the measurement results
for timing errors on a symbol level.
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Remote command:
[SENSe:] [LTE: ]UL:TRACking: TIME on page 204

5.2.17 Signal demodulation

Access: "Overview" > "Demodulation”

Data Analysis

Analysis Mode FRACH

Channel Estimation Range Pilot Only

or vt Catuiation on

Analyze TDD Transient Slots off

Compensate DC Offset off

Descramble Caded Bits Off

Snemrertion on

Use Multicarrer Fiter on
ANAIYSIS MOAE......ccceeeeieee ettt e e s e s e e eeaaaaaaaeeeeeeeeaerenranes 85
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EVM with EXCIUSION PeriOd...... ..ot 85
Analyze TDD TransSient SIOLS.......ooiuuiiiiiiiiiiie e e e 86
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Analysis Mode
Selects the channel analysis mode.

You can select from "PUSCH/PUCCH" mode and "PRACH" mode.
"PUSCH/PUCCH" mode analyzes the PUSCH and PUCCH (default mode).

"PRACH" mode analyzes the PRACH only. In PRACH analysis mode, no subframe or
slot selection is available. Instead you can select a particular preamble that the results
are shown for. Note that PRACH analysis mode does not support all result displays.

Remote command:
[SENSe:] [LTE: ]UL:DEMod:MODE on page 202

Channel Estimation Range
Selects the method for channel estimation.

You can select if only the pilot symbols are used to perform channel estimation or if
both pilot and payload carriers are used.

Remote command:
[SENSe:] [LTE: ]UL:DEMod:CESTimation on page 202

EVM with Exclusion Period

Turns exclusion periods for EVM measurements as defined in 3GPP TS 36.521 on and
off.

User Manual 1176.8997.02 — 13 85



R&S®VSE-K10x (LTE Uplink) Configuration

Configuring 1/Q measurements

The exclusion period affects the PUSCH data EVM of the first and last symbol.

The software automatically determines the length of the exclusion period according to
3GPP TS 36.521-1.

The exclusion period has no effect on the EVM vs Carrier and EVM vs Symbol x Car-
rier result displays.

Remote command:
[SENSe:] [LTE: ]UL:DEMod:EEPeriod on page 202

Analyze TDD Transient Slots
Includes or excludes the transient slots present after a switch from downlink to uplink in
the analysis.

If on, the transient slots are not included in the measurement.

Remote command:
[SENSe:] [LTE: ] UL:DEMod:ATTSlots on page 202

Compensate DC Offset

Turns DC offset compensation when calculating measurement results on and off.
According to 3GPP TS 36.101 (Annex F.4), the R&S VSE removes the carrier leakage
(1/Q origin offset) from the evaluated signal before it calculates the EVM and in-band
emissions.

Remote command:
[SENSe:] [LTE: ]UL:DEMod:CDCoffset on page 203

Scrambling of Coded Bits
Turns the scrambling of coded bits for the PUSCH on and off.

The scrambling of coded bits affects the bitstream results.

Source of bitstream results when
'Scrambling of coded bits' is

=ON =OFF
(unscrambled bits) (scrambled bits)

codewords layers
Modulation '/

Scrambling mapper [...]
Layer mapper
Scrambling M;dau;:te':m [...]

Figure 5-1: Source for bitstream results if scrambling for coded bits is on and off

Remote command:
[SENSe:] [LTE: ]UL:DEMod:CBSCrambling on page 203

Suppressed Interference Synchronization
Turns suppressed interference synchronization on and off.
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If active, the synchronization on signals containing more than one user equipment (UE)
is more robust. Additionally, the EVM is lower in case the UEs have different frequency
offsets. Note that Auto Demodulation is not supported in this synchronization mode
and the EVM may be higher in case only one UE is present in the signal.

Remote command:
[SENSe:] [LTE: ]UL:DEMod:SISYnc on page 203

Multicarrier Filter
Turns the suppression of interference of neighboring carriers on and off.

The R&S VSE automatically selects the multicarrier filter when you analyze more than
1 component carrier.

Remote command:
[SENSe:] [LTE:]UL:DEMod:MCFilter on page 203

5.2.18 Automatic configuration

Access: in the toolbar: "Auto Level" / "Auto Config" / "Auto Scale" / "Auto S-All" / "Auto
All"

The R&S VSE features several automatic configuration routines. When you use one of
those, the R&S VSE configures different parameters based on the signal that you are
measuring.

Auto leveling
You can use the auto leveling routine for a quick determination of preliminary amplitude
settings for the current LTE input signal.

Remote command:
[SENSe:]ADJust:LEVel<ant> on page 206

Auto Scaling
Scales the y-axis for best viewing results. Also see "Automatic scaling of the y-axis"
on page 91.

Remote command:
DISPlay[:WINDow<n>] [ :SUBWindow<w>] :TRACe<t>:Y[:SCALe] :AUTO
on page 212

5.3 Configuring time alignment error measurements

Several settings supported by Time Alignment Error measurements are the same as
those for I/Q measurements. For a comprehensive description, refer to the following
chapters.

® Chapter 5.2.1, "Signal characteristics", on page 44

® Chapter 5.2.6, "Demodulation reference signal configuration”, on page 59

® Chapter 5.2.8, "PUSCH structure", on page 65
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® Chapter 5.2.11, "Selecting the input and output source", on page 72
® Chapter 5.2.12, "Frequency configuration”, on page 76

® Chapter 5.2.13, "Amplitude configuration", on page 77

® Chapter 5.2.14, "Data capture", on page 80

® Chapter 5.2.15, "Trigger configuration", on page 82

® Chapter 5.2.17, "Signal demodulation", on page 85
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6 Analysis

6.1

6.1.1

The R&S VSE provides various tools to analyze the measurement results.

e General analysSis t00IS.........cci i e e e 89
o Analysis tools for I/Q MeasuremMents.. ... 92

General analysis tools

The general analysis tools are tools available for all measurements.

@ DAta EXPOI ittt e e e e e e e e e e e e e e e e e e —————— 89
L I Y1 To3 {0 1T =T Vi (ot T= )q o Yo o SRR 90
®  DiIAgram SCaAIC....uu i e e e e ——————— 90
L J 4 o o o FO PSP PPPPP 91
L V= T = TP 91
Data export

Access: [TRACE] > "Trace Export Config"

You can export the measurement results to an ASCII file, for example to backup the
results or analyze the results with external applications (for example in a Microsoft
Excel spreadsheet).

You can also export the 1/Q data itself, for example if you want to keep it for later
reevaluation.

The data export is available for:

® |/Q measurements

® Time alignment error measurements

Exporting trace data

1. Select [TRACE] > "Trace Export Config".

2. Select the data you would like to export.

3. Select the results you would like to export from the "Specifics For" dropdown menu.

4. Export the data with the "Export Trace to ASCII File" feature.

5. Select the location where you would like to save the data (as a . dat file).
Note that the measurement data stored in the file depend on the selected result
display ("Specifics For" selection).

Exporting 1/Q data

1. Select the disk icon in the toolbar.
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2. Select "Export" > "I/Q Export".

3. Define a file name and location for the I/Q data.
The file type is ig.tar.

4. Later on, you can import the I/Q data using the 1/Q file input source.

Data import and export

The basic principle for both trace export and 1/Q data export and import is the same as
in the spectrum application. For a comprehensive description, refer to the R&S VSE
user manual.

Remote command:

Trace export: TRACe<n>[ : DATA] 2 on page 125

I/Q export: MMEMory : STORe<n>:TQ:STATe on page 151
I/Q import: TNPut:FILE<fi>:PATH on page 182

Microservice export

Access: "Edit" > "Microservice Export"

In addition to exporting the signal configuration locally, you can export the signal con-
figuration in a file format compatible to the cloud-based microservice (.m5g file exten-
sion).

For a comprehensive description of the microservice, refer to the microservice user
manual.

Remote command:

MMEMory : STORe<n>:MSERvice on page 209

Diagram scale

Access: "Overview" > "Analysis" > "Scale"

You can change the scale of the y-axis in various diagrams. The y-axis scale deter-
mines the vertical resolution of the measurement results.

The scale of the x-axis in the diagrams is fix. If you want to get a better resolution of
the x-axis, you have to zoom into the diagram.

The remote commands required to configure the y-axis scale are described in Chap-
ter 7.9.4, "Y-axis scale", on page 212.

Manual scaling Of the Y-aXiS......ccuuveiiiiiiii e 90
Automatic scaling of the Y-aXiS......cccoiiiiiiii i 91

Manual scaling of the y-axis
The "Y Minimum" and "Y Maximum" properties define a custom scale of the y-axis.

The "Y Minimum" corresponds to the value at the origin. The "Y Maximum" corre-
sponds to the last value on the y-axis. The scale you select applies to the currently
active window.
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You can restore the original scale anytime with "Restore Scale".

Remote command:
DISPlay[:WINDow<n>] [ :SUBWindow<w>] :TRACe<t>:Y[:SCALe] :MAXimum
on page 213
DISPlay[:WINDow<n>] [ :SUBWindow<w>] :TRACe<t>:Y[:SCALe] :MINimum
on page 213

Automatic scaling of the y-axis

Usually, the best way to view the results is if they fit ideally in the diagram area and
display the complete trace. The "Auto Scale Once" automatically determines the scale
of the y-axis that fits this criteria in the currently active window.

Tip: You can also scale the windows in the "Auto Set" menu. In addition to scaling the
selected window ("Auto Scale Window"), you can change the scale of all windows at
the same time ("Auto Scale All").

You can restore the original scale anytime with "Restore Scale".

Remote command:
DISPlay[:WINDow<n>] [ :SUBWindow<w>] :TRACe<t>:Y[:SCALe] : AUTO
on page 212

6.1.4 Zoom
The zoom feature allows you to zoom into any graphical result display. This can be a
useful tool if you want to analyze certain parts of a diagram in more detail.
The zoom functionality is the same as in the spectrum application.

The following zoom functions are supported.
e [ Magnifies the selected diagram area.

e Bl Magnifies the selected diagram area, but keeps the original diagram in a sepa-
rate window.

e K Restores the original diagram.

Note that the zoom is a graphical feature that magnifies the data in the capture buffer.
Zooming into the diagram does not reevaluate the 1/Q data.

For a comprehensive description of the zoom, refer to the R&S VSE user manual.

6.1.5 Markers

Access: "Overview" > "Analysis" > "Marker"

Markers are a tool that help you to identify measurement results at specific trace
points. When you turn on a marker, it gives you the coordinates of its position, for
example the frequency and its level value or the symbol and its EVM value.

In general, the marker functionality of setting and positioning markers is similar to the
spectrum application.
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For I/Q measurement, the R&S VSE supports up to four markers, for frequency sweep
measurements there are more. Markers give either absolute values (normal markers)
or values relative to the first marker (deltamarkers). If a result display has more than
one trace, for example the "EVM vs Symbol" result display, you can position the marker
on either trace. By default, all markers are positioned on trace 1.

Note that if you analyze more than one bandwidth part, each bandwidth part is repre-
sented by a different trace.

The R&S VSE also supports several automatic positioning mechanisms that allow you
to move the marker to the maximum trace value (peak), the minimum trace value or
move it from peak to subsequent peak.

The marker table summarizes the marker characteristics.

For a comprehensive description, refer to the R&S VSE user manual.

Markers in result displays with a third quantity

In result displays that show a third quantity, for example the "EVM vs Symbol x Carrier"
result, the R&S VSE provides an extended marker functionality.

You can position the marker on a specific resource element, whose position is defined
by the following coordinates:

® The "Symbol" input field selects the symbol.

® The "Carrier" input field selects the carrier.

Alternatively, you can define the marker position in the "Marker Configuration" dialog
box, which is expanded accordingly.

The marker information shows the EVM, the power and the allocation ID of the
resource element you have selected as the marker position.

Analysis tools for I/Q measurements

e Layout of NUMETICAl FESUILS.......uuiiiiiiiee e 92
®  EValuation FANQE....cccoo i ——————— 93
®  RESUIL SEHINGS...uutiiiiiiie e ————— 96

Layout of numerical results

You can customize the displayed information of some numerical result displays or
tables, for example the allocation summary.

» Select some point in the header row of the table.

3 Allocation Summary
CC1 cC2

3.1 CC 1:Tx 1(AP 0, 5, 7)
Sub- Allocation

Rel EVM
frame D Power [dB]

[%]

Modulation

The application opens a dialog box to add or remove columns.
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Displayed Columns
Subframe Modulation

Allocation ID Power per RE [dBm]

No of RBs EVM [%]
Rel Power [dB]

Add and remove columns as required.

6.2.2 Evaluation range

Access: "Overview" > "Evaluation Range"

The evaluation range defines the signal parts that are considered during signal analy-

Global

Subframe Selection All
Slot Selection All
Constellation Diagram
Madulation All
Allocation All
Symbal (OFDM] All
Carrier Al

O Configuring component carriers

When you are doing measurements on aggregated carriers, you can configure each
carrier separately.

When available, each carrier in the dialog boxes is represented by an additional tab
labeled "CC<x>", with <x> indicating the number of the component carrier.

Note that the additional tabs are only added to the user interface after you have
selected more than "1" component carrier.

ST oY i=Ta (SIS L= (ST o] o 93
5] (o AR 1= (Y11 o] o 94
Preamble SEIECHON.............oiieeeeeeeeee ettt 95
Evaluation range for the constellation diagram.............ccooo i, 95

Subframe Selection
The "Subframe" selection filters the results by a specific subframe number.

If you apply the filter, only the results for the subframe you have selected are dis-
played. Otherwise, the R&S VSE shows the results for all subframes that have been
analyzed.

The R&S VSE shows three traces if you display the results for all subframes.

® One trace ("Min") shows the minimum values measured over all analyzed sub-
frames.

® One trace ("Max") shows the maximum values measured over all analyzed sub-
frames.
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® One trace ("Avg") shows the average values measured over all subframes.

o1 Avge 2 Mine 3 Max~

If you filter by a single subframe, the R&S VSE still shows three traces, but with differ-

ent information.

® One trace ("Min") shows the minimum values measured over all slots in the
selected subframe.

® One trace ("Max") shows the maximum values measured over all slots in the
selected subframe.

® One trace ("Avg") shows the average values measured over all slots in the
selected subframe.
The number of traces is only reduced to one trace if you filter by a single slot.

In PRACH analysis mode, you cannot filter by a single subframe.

You can apply the filter to the following result displays.

Result Summary

EVM vs Carrier / EVM vs Symbol / EVM vs Symbol X Carrier
Spectrum Flatness / Spectrum Flatness SRS / Spectrum Flatness Difference
Inband Emission

Group Delay

Power vs Symbol X Carrier

Constellation Diagram

DFT Precoded Constellation

Allocation Summary

Bit Stream

Time Alignment Error

Remote command:
[SENSe:] [LTE:] [CC<cc>:]SUBFrame:SELect on page 211

Slot Selection
The "Slot" selection filters the results by a specific slot number.

If you apply the filter, only the results for the slot you have selected are displayed. Oth-
erwise, the R&S VSE shows the results for all slots.

The R&S VSE shows three traces if you display the results for all slots.

® One trace ("Min") shows the minimum values measured over all slots.
® One trace ("Max") shows the maximum values measured over all slots.
® One trace ("Avg") shows the average values measured over all slots.
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o1 Avge 2 Mine 3 Max~

If you filter by a single slot, the R&S VSE shows one trace that represents the values
measured for that slot only.

In PRACH analysis mode, you cannot filter by a single slot.

You can apply the filter to the following result displays.

Result Summary

EVM vs Carrier / EVM vs Symbol / EVM vs Symbol X Carrier
Inband Emission

Spectrum Flatness / Spectrum Flatness Difference

Group Delay

Power vs Symbol X Carrier

Constellation Diagram

Remote command:
[SENSe:] [LTE:] [CC<cc>:]SLOT:SELect on page 211

Preamble Selection
The "Preamble" selection filters the results by a specific preamble.

The R&S VSE shows three traces if you display the results for all preambles.

® One trace ("Min") shows the minimum values measured over all preambles.
® One trace ("Max") shows the maximum values measured over all preambles.
® One trace ("Avg") shows the average values measured over all preambles.

If you filter by a single preamble, the R&S VSE shows one trace that represents the
values measured for that preamble only.

Remote command:
[SENSe:] [LTE:] [CC<cc>:]PREamble:SELect on page 210

Evaluation range for the constellation diagram
The "Evaluation Range" for the constellation diagram selects the information displayed
in the constellation diagram.

By default, the constellation diagram contains the constellation points of the complete
data that has been analyzed. However, you can filter the results by several aspects.

® Modulation

Filters the results by the selected type of modulation.
® Allocation

Filters the results by a certain type of allocation.
® Symbol (OFDM)
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Filters the results by a certain OFDM symbol.
® Carrier
Filters the results by a certain subcarrier.

Remote command:

Modulation: [SENSe:] [LTE: ] [CC<cc>:]MODulation:SELect on page 210
Allocation: [SENSe:] [LTE:] [CC<cc>:]ALLocation:SELect on page 209
Symbol: [SENSe:] [LTE: ] [CC<cc>:]SYMBol:SELect on page 212

Carrier: [SENSe: ] [LTE: ] [CC<cc>:]CARRier:SELect on page 210

Result settings

Access: "Overview" > "Analysis" > "Result Settings"

Result settings define the way certain measurement results are displayed.

EVM Unit %
Bitstream Format Symbols

Carrier Axes Hertz

Marker Coupling on

Y 1T TR 96
Bit Stream FOrmMaALl....... oot ee e 96
(0% 1 (=T A S SRR 97
=4 =T @70 TN o1 o To TSP PRSP SRR 97
SUBWINAOW COUPIING.ceti ittt e e e 97
EVM Unit

The "EVM Unit" selects the unit for the EVM measurement results in diagrams and
numerical result displays.

Possible units are dB and %.

Remote command:
UNIT:EVM on page 215

Bit Stream Format
Selects the way the bit stream is displayed.

The bit stream is either a stream of raw bits or of symboils. In case of the symbol for-
mat, the bits that belong to a symbol are shown as hexadecimal numbers with two dig-
its.
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Figure 6-2: Bit stream display in uplink application if the bit stream format is set to "bits"

Remote command:
UNIT:BSTR on page 214

Carrier Axes
The "Carrier Axes" selects the unit of the x-axis in result displays that show results
over the subcarriers.

* "Hertz"

X-axis shows the results in terms of the subcarrier frequency.
® "Subcarrier Number"

X-axis shows the results in terms of the subcarrier number.

Remote command:
UNIT:CAXes on page 215

Marker Coupling
Couples or decouples markers that are active in multiple result displays.

When you turn on this feature, the application moves the marker to its new position in
all active result displays.

When you turn it off, you can move the markers in different result displays independent
from each other.

Remote command:
CALCulate<n>:MARKer<m>:COUPling on page 214

Subwindow Coupling
Couples or decouples result display tabs (subwindows).

If the coupling is on and you select another tab in a result display, the application auto-
matically selects the same tab for all result displays.

Subwindow coupling is available for measurements with multiple data streams (for
example carrier aggregation).

Remote command:
DISPlay[:WINDow<n>] [ : SUBWindow<w>] : COUPling on page 214
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7 Remote control

The following remote control commands are required to configure and perform noise
figure measurements in a remote environment. The R&S VSE must already be set up
for remote operation in a network as described in the base unit manual.

@ Universal functionality
Note that basic tasks that are also performed in the base unit in the same way are not
described here. For a description of such tasks, see the R&S VSE User Manual.
In particular, this includes:
® Managing Settings and Results, i.e. storing and loading settings and result data.

® Basic instrument configuration, e.g. checking the system configuration, customizing
the screen layout, or configuring networks and remote operation.

® Using the common status registers (specific status registers for Pulse measure-
ments are not used).

@ COMMON SUMIXES.ciiuuiiiiiiiice ettt e e e et e e e e e e eat e e e e eeaaaaanss 98
T I [0 i fo o ¥ Tex i o) o SRR 99
o LTE application SEIECHON........oouiiiiiiceece e 104
L JS T Y= o I - o U SRR 104
@  Trace data readOUL....... oo e 115
®  NUMETIC reSUlt rEAUOUL..........ceeeiiiiieiiiceeee et ee e e e re e 127
o Limitcheck result readout............oouuuiiiiiiiiiii e 141
e Remote commands to configure the application..........ccccceeeeeeieiiiiiiiiiiieeeeea, 151
@ ANAIY SIS, i et e e e e e e e e e e e e e e ————————————————————————— 207

7.1 Common suffixes

In the LTE measurement application, the following common suffixes are used in remote
commands:

Table 7-1: Common suffixes used in remote commands in the LTE measurement application

Suffix Value range Description

<m> 1.4 Marker

<n> 1..16 Window (in the currently selected channel)
<t> 1..6 Trace

<li> 1t0 8 Limit line

<al> 0..110 Selects a subframe allocation.

<in> Selects an instrument for MIMO measurements.
<ant> 1.4 Selects an antenna for MIMO measurements.
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Suffix Value range Description

<cc> 1.5 Selects a component carrier. The actual number of supported com-
ponent carriers depends on the selected measurement

<cluster> 1.2 Selects a cluster (uplink only).
<cw> 1.n Selects a codeword.
<k> - Selects a limit line.

Irrelevant for the LTE application.

<sf> DL: 0..49 Selects a subframe.
UL: 0.9

7.2 Introduction

Commands are program messages that a controller (e.g. a PC) sends to the instru-
ment or software. They operate its functions ('setting commands' or 'events') and
request information ('query commands'). Some commands can only be used in one
way, others work in two ways (setting and query). If not indicated otherwise, the com-
mands can be used for settings and queries.

The syntax of a SCPI command consists of a header and, usually, one or more param-
eters. To use a command as a query, you have to append a question mark after the
last header element, even if the command contains a parameter.

A header contains one or more keywords, separated by a colon. Header and parame-
ters are separated by a "white space" (ASCII code 0 to 9, 11 to 32 decimal, e.g. blank).
If there is more than one parameter for a command, they are separated by a comma
from one another.

Only the most important characteristics that you need to know when working with SCPI
commands are described here. For a more complete description, refer to the user
manual of the R&S VSE.

@ Remote command examples

Note that some remote command examples mentioned in this general introduction are
possibly not supported by this particular application.

7.2.1 Conventions used in descriptions

The following conventions are used in the remote command descriptions:

® Command usage
If not specified otherwise, commands can be used both for setting and for querying
parameters.
If a command can be used for setting or querying only, or if it initiates an event, the
usage is stated explicitly.

® Parameter usage
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If not specified otherwise, a parameter can be used to set a value and it is the
result of a query.

Parameters required only for setting are indicated as Setting parameters.
Parameters required only to refine a query are indicated as Query parameters.
Parameters that are only returned as the result of a query are indicated as Return
values.

® Conformity
Commands that are taken from the SCPI standard are indicated as SCPI con-
firmed. All commands used by the R&S VSE follow the SCPI syntax rules.

® Asynchronous commands
A command which does not automatically finish executing before the next com-
mand starts executing (overlapping command) is indicated as an Asynchronous
command.

® Reset values (*RST)
Default parameter values that are used directly after resetting the instrument (*RST
command) are indicated as *RST values, if available.

® Default unit
The default unit is used for numeric values if no other unit is provided with the
parameter.

® Manual operation
If the result of a remote command can also be achieved in manual operation, a link
to the description is inserted.

7.2.2 Long and short form
The keywords have a long and a short form. You can use either the long or the short
form, but no other abbreviations of the keywords.

The short form is emphasized in uppercase letters. Note however, that this emphasis
only serves the purpose to distinguish the short from the long form in the manual. For
the instrument, the case does not matter.

Example:
SENSe:FREQuency:CENTer is the same as SENS: FREQ: CENT.

7.2.3 Numeric suffixes

Some keywords have a numeric suffix if the command can be applied to multiple
instances of an object. In that case, the suffix selects a particular instance (e.g. a mea-
surement window).

Numeric suffixes are indicated by angular brackets (<n>) next to the keyword.

If you do not quote a suffix for keywords that support one, a 1 is assumed.
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Example:

DISPlay[:WINDow<1l...4>]:Z00M:STATe enables the zoom in a particular mea-
surement window, selected by the suffix at WINDow.

DISPlay:WINDow4:ZOOM: STATe ON refers to window 4.

7.2.4 Optional keywords

Some keywords are optional and are only part of the syntax because of SCPI compli-
ance. You can include them in the header or not.

If an optional keyword has a numeric suffix and you need to use the suffix, you have to
include the optional keyword. Otherwise, the suffix of the missing keyword is assumed
to be the value 1.

Optional keywords are emphasized with square brackets.

Example:

Without a numeric suffix in the optional keyword:

[SENSe: ] FREQuency:CENTer is the same as FREQuency: CENTer
With a numeric suffix in the optional keyword:
DISPlay[:WINDow<1l...4>]:Z00OM:STATe

DISPlay:Z00OM:STATe ON enables the zoom in window 1 (no suffix).
DISPlay:WINDow4:ZOOM: STATe ON enables the zoom in window 4.

7.2.5 Alternative keywords

A vertical stroke indicates alternatives for a specific keyword. You can use both key-
words to the same effect.

Example:
[SENSe: ]BANDwidth |BWIDth[:RESolution]

In the short form without optional keywords, BAND 1MHZ would have the same effect
as BWID 1MHZ.

7.2.6 SCPI parameters

Many commands feature one or more parameters.

If a command supports more than one parameter, they are separated by a comma.

Example:
LAYout:ADD:WINDow Spectrum,LEFT,MTABle
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Parameters can have different forms of values.
L N 0] g =T A RVZ= 11U [ TR 102
L 1o Yo ) [<Y= 1 o FO T 103
LI O o =T = To3 (=T o F= | = TR 103
®  CharacCter StrNGS. . ...oi i 103
L {0 Yot Qe F= = TSR 103

Numeric values

Numeric values can be entered in any form, i.e. with sign, decimal point or exponent.
For physical quantities, you can also add the unit. If the unit is missing, the command
uses the basic unit.

Example:
With unit: SENSe: FREQuency:CENTer 1GHZ
Without unit: SENSe : FREQuency:CENTer 1E9 would also set a frequency of 1 GHz.

Values exceeding the resolution of the instrument are rounded up or down.

If the number you have entered is not supported (e.g. for discrete steps), the command
returns an error.

Instead of a number, you can also set numeric values with a text parameter in special
cases.

°*  MIN/MAX

Defines the minimum or maximum numeric value that is supported.
e DEF

Defines the default value.
e UP/DOWN

Increases or decreases the numeric value by one step. The step size depends on
the setting. Sometimes, you can customize the step size with a corresponding
command.

Querying numeric values

When you query numeric values, the system returns a number. For physical quantities,
it applies the basic unit (e.g. Hz for frequencies). The number of digits after the decimal
point depends on the type of numeric value.

Example:
Setting: SENSe: FREQuency:CENTer 1GHZ
Query: SENSe : FREQuency: CENTer? would return 1£9

Sometimes, numeric values are returned as text.

® INF/NINF
Infinity or negative infinity. Represents the numeric values 9.9E37 or -9.9E37.

e NAN
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Not a number. Represents the numeric value 9.91E37. NAN is returned if errors
occur.

7.2.6.2 Boolean

Boolean parameters represent two states. The "on" state (logically true) is represented
by "ON" or the numeric value 1. The "off" state (logically untrue) is represented by
"OFFE" or the numeric value 0.

Querying Boolean parameters

When you query Boolean parameters, the system returns either the value 1 ("ON") or

the value 0 ("OFE").

Example:
Setting: DISPlay:WINDow:ZOOM: STATe ON
Query: DISPlay:WINDow:ZOOM: STATe? would return 1

7.2.6.3 Character data

Character data follows the syntactic rules of keywords. You can enter text using a short
or a long form. For more information, see Chapter 7.2.2, "Long and short form",
on page 100.

Querying text parameters

When you query text parameters, the system returns its short form.

Example:
Setting: SENSe : BANDwidth:RESolution:TYPE NORMal
Query: SENSe:BANDwidth:RESolution:TYPE? would return NORM

7.2.6.4 Character strings

Strings are alphanumeric characters. They have to be in straight quotation marks. You
can use a single quotation mark (') or a double quotation mark (" ).

Example:
INSTRument:DELete 'Spectrum'

7.2.6.5 Block data

Block data is a format which is suitable for the transmission of large amounts of data.

The ASCII character # introduces the data block. The next number indicates how many
of the following digits describe the length of the data block. The data bytes follow. Dur-
ing the transmission of these data bytes, all end or other control signs are ignored until
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7.4

7.41

Screen layout

all bytes are transmitted. #0 specifies a data block of indefinite length. The use of the
indefinite format requires an NL~END message to terminate the data block. This format
is useful when the length of the transmission is not known or if speed or other consid-
erations prevent segmentation of the data into blocks of definite length.

LTE application selection

I IS g g =Y o AT = Y1 O 104

INSTrument[:SELect] <ChannelType>

Selects a new measurement channel with the defined channel type.

Parameters:
<ChannelType> LTE

LTE measurement channel
Example: /[Select LTE application

INST LTE

Screen layout

@ GENErAl [AYOUL.......uiiiiiiiiiecc e e e a e e e e e aaan 104
o Layout over all ChannElS.........uuuciiiii i e e e e e e e e ee e 105
e Layout of asingle Channel..........ccccooo i 109

General layout
The following commands are required to configure general window layout, independent
of the application.

Note that the suffix <n> always refers to the window in the currently selected measure-
ment channel.

DISPIlay[:WINDOW<N>][:SUBWINAOWSWS]:SELECE...v.veveeeereeeeseereeseseseseeseseseeseeesesseseeneens 104
DISPIay[:WINDOWSNS]: TAB<IAD>:SELECE. ....eeeeeveeeeseeeseeeeeeseseeseseseeseseseseesessseseesesesesseseees 105

DISPlay[:WINDow<n>][:SUBWindow<w>]:SELect
Sets the focus on the selected result display window.
This window is then the active window.

For measurements with multiple results in subwindows, the command also selects the
subwindow. Use this command to select the (sub)window before querying trace data.

Suffix:
<n> Window
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<w> subwindow
Not supported by all applications

Example: /[Put the focus on window 1
DISP:WINDI:SEL

Example: /[Put the focus on subwindow 2 in window 1
DISP:WINDI:SUBW2:SEL

DISPlay[:WINDow<n>]:TAB<tab>:SELect
Selects a tab in diagrams with multiple subwindows (or views).

Note that selecting a tab does not actually select a subwindow. To select a subwindow,
for example to query the results of a subwindow, use DISPlay [ :WINDow<n>] [ :
SUBWindow<w>] : SELect.

Suffix:
<n> Window
<tab> 1..n

Tab
Example: //Select a tab

DISP:WIND2:TAB2:SEL

7.4.2 Layout over all channels

The following commands are required to change the evaluation type and rearrange the
screen layout across measurement channels as you do in manual operation.

For compatibility with other Rohde & Schwarz Signal and Spectrum Analyzers, the lay-

@ out commands described in Chapter 7.4.3, "Layout of a single channel", on page 109
are also supported. Note, however, that the commands described there only allow you
to configure the layout within the active measurement channel.

LAYOUt:GLOBAI:ADD[:WINDOW]?....cceeetteieeeieeiiaeeeeeeeeteeeeeeeeaaaaeeeeseesteseeseessaneeaeseesrannns 105
LAYout: GLOBal:CATalOG[:WINDOW] 2. ..ttt ettt et e e et e et e e e e et e e e e e eees 107
LAYout: GLOBal: IDENLfy[:WINDOW]?.... et ettt et e e e e e e e e e e e e 108
LAYout:GLOBaI:REMOVE[:WINDOW]....uuieereeiiuieeeeeeetteseeeeesinneeeeeeentaaeeesssennneeessensnnnaeaeees 108
LAYOUt:GLOBaI:REPLACE[:WINDOW]. .. ceetieeeeeeeeeeeieieeeeeeeeeeeaeeennnnanaaaaaseseseeeasaaaaeaeseeseennnes 109

LAYout:GLOBal:ADD[:WINDow]?
<ExChanName>,<ExWinName>,<Direction>,<NewChanName>,<NewWinType>

Adds a window to the display next to an existing window. The new window may belong
to a different channel than the existing window.

To replace an existing window, use the LAYout : GLOBal :REPLace [ : WINDow] com-
mand.

User Manual 1176.8997.02 — 13 105



R&S®VSE-K10x (LTE Uplink) Remote control

Screen layout

Parameters:
<ExChanName> string

Name of an existing channel

<ExWinName> string

Name of the existing window within the <ExChanName> chan-
nel the new window is inserted next to.

By default, the name of a window is the same as its index. To
determine the name and index of all active windows use the
LAYout :GLOBal:IDENtify[:WINDow] 2 query.

<Direction> LEFT | RIGHt | ABOVe | BELow | TAB
Direction the new window is added relative to the existing win-
dow.

TAB
The new window is added as a new tab in the specified existing
window.

<NewChanName>  string
Name of the channel for which a new window is to be added.

<NewWinType> string

Type of result display (evaluation method) you want to add.
See the table below for available parameter values.

Return values:
<NewWindowName> When adding a new window, the command returns its name (by
default the same as its number) as a result.

Example: LAYout:GLOBal:ADD:WINDow? 'IQ
Analyzer','1l',RIGH, 'IQ Analyzer2', '"FREQ'
Adds a new window named 'Spectrum' with a Spectrum display
to the right of window 1 in the channel 'lQ Analyzer'.

Usage: Query only

Table 7-2: <WindowType> parameter values for LTE uplink measurement application
Parameter value Window type

1/Q measurements

ASUM Allocation Summary
BSTR Bitstream

CBUF Capture Buffer
CCDF CCDF

CONS Constellation Diagram
EVCA EVM vs. Carrier
EVSU EVM vs. Subframe
EVSY EVM vs. Symbol
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Parameter value

Window type

EVSC

EVM vs. Symbol X Carrier

GDEL

Group Delay

IE

Inband Emission

IEA

Inband Emission All

MTAB

Marker Table

PSPE

Power Spectrum

PVSC

Power vs. Symbol X Carrier

RSUM

Result Summary

SFD

Spectrum Flatness Difference

SFL

Spectrum Flatness

SFSR

Spectrum Flatness SRS

Time alignment error

CBUF

Capture Buffer

MTAB

Marker Table

PSPE

Power Spectrum

TAL

Time Alignment Error

LAYout:GLOBal:CATalog[:WINDow]?

Queries the name and index of all active windows from top left to bottom right for each
active channel. The result is a comma-separated list of values for each window, with

the syntax:

<ChannelName_1>: <WindowName_ 1> <WindowIndex_1>..<WindowName_n>,<Win-

dowlndex_n>

<ChannelName_m>: <WindowName_1>,<WindowIndex_1>..<WindowName_n>,<Win-

dowlndex_n>

Return values:
<ChannelName>

<WindowName>

<WindowlIndex>

User Manual 1176.8997.02 — 13
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Example: LAY :GLOB:CAT?
Result:
IQ Analyzer: '1',1,'2',2
Analog Demod: '1',1,'4',4
For the I/Q Analyzer channel, two windows are displayed,
named '2' (at the top or left), and '1' (at the bottom or right).
For the Analog Demodulation channel, two windows are dis-
played, named '1' (at the top or left), and '4' (at the bottom or
right).

Usage: Query only

LAYout:GLOBal:IDENtify[:WINDow]? <ChannelName>,<WindowName>
Queries the index of a particular display window in the specified channel.

Note: to query the name of a particular window, use the LAYout : WINDow<n>:
IDENtify? query.

Parameters:
<ChannelName> String containing the name of the channel. The channel name is
displayed as the tab label for the measurement channel.

Query parameters:

<WindowName> String containing the name of a window.

Return values:

<WindowlIndex> Index number of the window.

Example: LAYout:GLOBal:ADD:WINDow? IQ,'1l',6RIGH,

'Spectrum', FREQ
Adds a new window named 'Spectrum' with a Spectrum display
to the right of window 1.

Example: LAYout:GLOBal:IDENtify? 'IQ Analyzer',
'Spectrum'
Result:
2

Window index is: 2.

Usage: Query only

LAYout:GLOBal:REMove[:WINDow] <ChannelName>, <WindowName>

Setting parameters:
<ChannelName>

<WindowName>

Usage: Setting only
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LAYout:GLOBal:REPLace[:WINDow] <ExChannelName>, <WindowName>,
<NewChannelName>, <WindowType>

Setting parameters:
<ExChannelName>

<WindowName>
<NewChannelName>
<WindowType>

Usage: Setting only

Layout of a single channel

The following commands are required to change the evaluation type and rearrange the
screen layout for a measurement channel as you do using the SmartGrid in manual
operation. Since the available evaluation types depend on the selected application,
some parameters for the following commands also depend on the selected measure-
ment channel.

Note that the suffix <n> always refers to the window in the currently selected measure-
ment channel.

LAYOUL ADDIWWIND OW] 2. s ettt e et e e et e et e e e e e e e e et s e e et e e s e e e e e e e s e s en e eaneennensenneen 109
LAYOUL:CATAIOG[:VWINDOW] 2. eaaeeeee e e e e e e eeeeeeeeeeeeeeeeeaeaeensnns e e e s aeeeeeeeeeaaaeaeaeeeeeeennnnes 111
LAYOUL IDENTY[:WINDOW]?....ceeeeeeeeereteirnsnteiaaeaeieseeeeeaeaeseseesereeeesssssrsssssssnnnnaaasesesesanaes 112
LAYOUt:REMOVE[IWINDOW]...cetruueieeeiittiieeeeeettteseeeeettnneeeeesastaneeesessnnaesessessnnnsessessnnnaesanes 112
LAYOUt:REPLACE[IWINDOW]....cevtuueieeiietiiieeeeeeeteeeeeeeeetaeeeeeeestneeeesentaneeeeerentaaeeesensnnnnnns 112
LAYOULWINDOWSNZ I ADD 2. .ttt e et et e e et et et e e e e e e e e e e e e a et e e e eaeennes 113
LAYOUt:WINDOWSNZIIDENLfY 2. ...ttt ettt e e e e e e e 114
LAYOUt:WINDOWSNZREMOVE. .....ceeetueieeeeieetteeeeeeeeaeeeeeseeesanseesseeassanseessesraneseesressanseeesens 114
LAYOUL:WINDOWSN>REPLACE. .....uniiieeeeiet e et e et ee et e e e ee e e eeee e e e eae e e e e e ennneeeenn 114
LAYOUEWINDOWSNZTYPE....ccii it i i eeeeee ettt e e s e s e e e e e eeaeaaaaaaeseeeeeeeeesessssssananas 115

LAYout:ADD[:WINDow]? <WindowName>, <Direction>, <WindowType>
Adds a window to the display in the active channel.

Is always used as a query so that you immediately obtain the name of the new window
as a result.

To replace an existing window, use the LAYout : REPLace [ : WINDow] command.

Note: Use this command to select a result display instead of CALCulate: FEED (still
supported for compatibility reasons, but deprecated).

Query parameters:

<WindowName> String containing the name of the existing window the new win-
dow is inserted next to.
By default, the name of a window is the same as its index. To
determine the name and index of all active windows, use the
LAYout:CATalog[:WINDow] ? query.
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<Direction> LEFT | RIGHt | ABOVe | BELow
Direction the new window is added relative to the existing win-
dow.

<WindowType> text value

Type of result display (evaluation method) you want to add.
See the table below for available parameter values.

Note that the window type must be valid for the active channel.
To create a window for a different channel, use the LAYout :
GLOBal:REPLace [ :WINDow] command.

Return values:
<NewWindowName> When adding a new window, the command returns its name (by
default the same as its number) as a result.

Example: LAY:ADD? '1l',LEFT,MTAB
Result:
A 2 A
Adds a new window named '2' with a marker table to the left of
window 1.

Usage: Query only

Manual operation: See "Capture Buffer" on page 14
See "EVM vs Carrier" on page 15
See "EVM vs Symbol" on page 16
See "EVM vs Subframe" on page 17
See "Power Spectrum" on page 17
See "Inband Emission" on page 18
See "Spectrum Flatness" on page 19
See "Spectrum Flatness SRS" on page 19
See "Group Delay" on page 20
See "Spectrum Flatness Difference" on page 20
See "Constellation Diagram" on page 21
See "CCDF" on page 21
See "Allocation Summary" on page 22
See "Bitstream" on page 22
See "EVM vs Symbol x Carrier" on page 24
See "Power vs Symbol x Carrier" on page 24
See "Marker Table" on page 27
See "Time Alignment Error" on page 29

Table 7-3: <WindowType> parameter values for LTE uplink measurement application

Parameter value Window type

1/Q measurements

ASUM "Allocation Summary"
BSTR "Bitstream"

CBUF "Capture Buffer"
CCDF "CCDF"
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Parameter value Window type

CONS "Constellation Diagram"
EVCA "EVM vs. Carrier"

EVSU "EVM vs. Subframe"

EVSY "EVM vs. Symbol"

EVSC "EVM vs. Symbol X Carrier"
GDEL "Group Delay"

IE "Inband Emission"

IEA "Inband Emission All"
MTAB "Marker Table"

PSPE "Power Spectrum"

PVSC "Power vs. Symbol X Carrier"
RSUM "Result Summary"

SFD "Spectrum Flatness" Difference
SFL "Spectrum Flatness"

SFSR "Spectrum Flatness" SRS
Time alignment error

CBUF "Capture Buffer"

MTAB "Marker Table"

PSPE "Power Spectrum"

TAL "Time Alignment Error"

LAYout:CATalog[:WINDow]?

Queries the name and index of all active windows in the active channel from top left to
bottom right. The result is a comma-separated list of values for each window, with the
syntax:

<WindowName_1>,<Windowlndex_1>..<WindowName_n>,<WindowIndex_n>

To query the name and index of all windows in all channels, use the LAYout :GLOBal:
CATalog[:WINDow]? command.

Return values:
<WindowName> string
Name of the window.
In the default state, the name of the window is its index.

<WindowlIndex> numeric value
Index of the window.
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Example: LAY :CAT?
Result:
'2',2,'1',1
Two windows are displayed, named '2' (at the top or left), and "1
(at the bottom or right).

Usage: Query only

LAYout:IDENtify[:WINDow]? <WindowName>
Queries the index of a particular display window in the active channel.

Note: to query the name of a particular window, use the LAYout : WINDow<n>:
IDENtify? query.

To query the index of a window in a different channel, use the LAYout : GLOBal:
IDENtify[:WINDow]? command.

Query parameters:

<WindowName> String containing the name of a window.

Return values:

<WindowlIndex> Index number of the window.

Example: LAY:IDEN:WIND? '2'
Queries the index of the result display named '2".
Response:
2

Usage: Query only

LAYout:REMove[:WINDow] <WindowName>
Removes a window from the display in the active channel.

Setting parameters:
<WindowName> String containing the name of the window. In the default state,
the name of the window is its index.

Example: LAY:REM '2'
Removes the result display in the window named '2'.

Usage: Setting only

LAYout:REPLace[:WINDow] <WindowName>,<WindowType>

Replaces the window type (for example from "Diagram" to "Result Summary") of an
already existing window in the active channel while keeping its position, index and win-
dow name.

To add a new window, use the LAYout : ADD[ : WINDow] ? command.
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Setting parameters:

<WindowName> String containing the name of the existing window.
By default, the name of a window is the same as its index. To
determine the name and index of all active windows in the active
channel, use the LAYout : CATalog [ :WINDow] ? query.

<WindowType> Type of result display you want to use in the existing window.
See LAYout :ADD[ :WINDow] ? on page 109 for a list of availa-
ble window types.
Note that the window type must be valid for the active channel.
To create a window for a different channel, use the LAYout :
GLOBal:REPLace[:WINDow] command.

Example: LAY:REPL:WIND '1l',MTAB
Replaces the result display in window 1 with a marker table.

Usage: Setting only

LAYout:WINDow<n>:ADD? <Direction>,<WindowType>

Adds a measurement window to the display. Note that with this command, the suffix
<n> determines the existing window next to which the new window is added. Unlike
LAYout :ADD[ :WINDow] ?, for which the existing window is defined by a parameter.

To replace an existing window, use the LAYout : WINDow<n>:REPLace command.

Is always used as a query so that you immediately obtain the name of the new window
as a result.

Suffix:
<n> Window

Query parameters:
<Direction> LEFT | RIGHt | ABOVe | BELow

<WindowType> Type of measurement window you want to add.
See LAYout:ADD[ :WINDow] ? on page 109 for a list of availa-
ble window types.
Note that the window type must be valid for the active channel.
To create a window for a different channel, use the LAYout:
GLOBal:ADD[:WINDow]? command.

Return values:
<NewWindowName> When adding a new window, the command returns its name (by
default the same as its number) as a result.

Example: LAY :WIND1:ADD? LEFT,MTAB
Result:
A 2 A
Adds a new window named '2' with a marker table to the left of
window 1.

Usage: Query only
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LAYout:WINDow<n>:IDENtify?

Queries the name of a particular display window (indicated by the <n> suffix) in the
active channel.

Note: to query the index of a particular window, use the LAYout : TDENtify [ :
WINDow] ? command.

Suffix:
<n> Window

Return values:
<WindowName> String containing the name of a window.
In the default state, the name of the window is its index.

Example: LAY :WIND2:IDEN?
Queries the name of the result display in window 2.
Response:
A} 2 A}

Usage: Query only

LAYout:WINDow<n>:REMove
Removes the window specified by the suffix <n> from the display in the active channel.
The result of this command is identical to the L.AYout : REMove [ :WINDow] command.

To remove a window in a different channel, use the LAYout : GLORal : REMove [ :
WINDow] command.

Suffix:
<n> Window
Example: LAY :WIND2:REM
Removes the result display in window 2.
Usage: Event

LAYout:WINDow<n>:REPLace <WindowType>

Changes the window type of an existing window (specified by the suffix <n>) in the
active channel.

The effect of this command is identical to the LAYout :REPLace [ :WINDow] com-
mand.

To add a new window, use the LAYout : WINDow<n>:ADD? command.

Suffix:
<n> Window
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Setting parameters:

<WindowType> Type of measurement window you want to replace another one
with.
See LAYout:ADD[ :WINDow] ? on page 109 for a list of availa-
ble window types.
Note that the window type must be valid for the active channel.
To create a window for a different channel, use the LAYout :
GLOBal :REPLace [ :WINDow] command.

Example: LAY :WIND2:REPL MTAB
Replaces the result display in window 2 with a marker table.

Usage: Setting only

LAYout:WINDow<n>:TYPE <WindowType>

Queries or defines the window type of the window specified by the index <n>. The win-
dow type determines which results are displayed. For a list of possible window types,
see LAYout :ADD[ :WINDow] ? on page 109.

Note that this command is not available in all applications and measurements.

Suffix:
<n> 1..n
Window
Parameters:
<WindowType>
Example: LAY :WIND2:TYPE?

7.5 Trace data readout

e Using the TRACE[:DATA] COMMANG.......cumiiiieeeeeiiiiiciiiieeeeeeeeeeeesssssenrereerreeeeaeeeenas 115

7.5.1 Using the TRACe[:DATA] command

This chapter contains information on the TRACe : DATA command and a detailed
description of the characteristics of that command.

The TRACe : DATA command queries the trace data or results of the currently active
measurement or result display. The type, number and structure of the return values are
specific for each result display. In case of results that have any kind of unit, the com-
mand returns the results in the unit you have currently set for that result display.

Note also that return values for results that are available for both downlink and uplink
may be different.

For several result displays, the command also supports various SCPI parameters in
combination with the query. If available, each SCPI parameter returns a different
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aspect of the results. If SCPI parameters are supported, you have to quote one in the
query.

Example:
TRAC2:DATA? TRACE1L

The format of the return values is either in ASCII or binary characters and depends on
the format you have set with FORMat [ : DATA].

Following this detailed description, you will find a short summary of the most important
functions of the command (TRACe<n>[ : DATA] ?).

Selecting a measurement window
Before querying results, you have to select the measurement window with the suffix

<n> at TRACe. The range of <n> depends on the number of active measurement win-
dows.

On an R&S FSQ or R&S FSV, the suffix <n> was not supported. On these instruments,
you had to select the measurement window with DISPlay:WINDow<n>:SELect first.

For measurements on aggregated carriers or multiple antennas, where each measure-
ment window has subwindows, you have to select the subwindow first with
DISPlay[:WINDow<n>] [:SUBWindow<w>] :SELect

®  AllOCAION SUMMIAIY....ciiiiiiiiiiiiiieeee et e e e e e e s e e e e e e e e e e e e e aans 116
O Bl SIrEaM .. e 118
L I 07 1) (U =N o101 = SRR 119
L J O O I L USSR 119
e Channel and spectrum flatness..........oooeiiiiiiiiiiccccce e 119
e Channel and spectrum flatness difference........cccccceeeeeeiiiiiiiiiiiii, 120
o  Channel flatn@ss SRS..... .o e 120
L I 1010 o X =1 = SRR 120
o Constellation diagrami.......cccieee i i a e 121
®  EVM VS CalTir et 121
0  EVM VS SUDFram.... .o 122
O EVM VS SYMDOL..... et 122
®  EVM VS SYMDOI X CAITIOF.cccei i it e e e e e 122
®  Frequency error VS SYMDOL......cciuiii it 123
L I (0] o =T [o I =Y o 0T (ST] o) o 1SS 123
L I o 1YY= g o 1= o 11 o TP 123
®  POWEr VS SYMDOI X CAITIOF....uuuiiiiie i e e e e e e e e e e e e eeeeeeaeeens 124
®  Return value COUES.....ooiiiiiiee e e e e e e 124

Allocation summary
For the allocation summary, the command returns several values for each line of the
table.

® <J<subframe>

® <allocation ID>
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® <number of RB>

® <Joffset RB>

® <modulation>

® <Jabsolute power>

e <EVM>
The data format of the return values is always ASCII.

The return values have the following characteristics.

® The<allocation IDisencoded.
For the code assignment, see Chapter 7.5.1.18, "Return value codes",
on page 124.

® The <modulation> is encoded.
For the code assignment, see Chapter 7.5.1.18, "Return value codes",
on page 124.

® The unit for <absolute power> is always dBm.
® The unit for <EVM> depends on UNIT:EVM.

Example:

Allocation Summary

Sub- Offset - Power/
Modulat
Lrame RB odutation daBm

TRAC:DATA? TRACE1 would return:

0, -40, 10, 2, 2, -84.7431947342849, 2.68723483754626E-06,
0, -41, 0, 0, 6, -84.7431432845264, 2.37549449584568E-06,
0, -42, 0, 0, 6, -80.9404231343884, 3.97834623871343E-06,

Additional information "ALL"

In addition, there is a line at the end of the allocation summary that shows the average
EVM over all analyzed subframes. This information is also added as the last return val-
ues. The "ALL" information has the subframe ID and allocation ID code "-2".

A query result would thus look like this, for example:

//For subframe 0:

0, -40, 10, 2, 2, -84.7431947342849, 2.68723483754626E-06,
0, -41, 0, 0, 6, —-84.7431432845264, 2.37549449584568E-06,
(...)

//For subframe 1:

1, -40, 10, 2, 2, -84.7431947342849, 2.68723483754626E-06,
1, -41, 0, O, 6, -84.7431432845264, 2.37549449584568E-06,
(..0)

//ALL for all subframes

-2,-2,,,,,2.13196434228374E-06
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7.5.1.2 Bit stream

For the bitstream result display, the number of return values depends on the parame-
ter.

e TRACE:DATA TRACEL
Returns several values and the bitstream for each line of the table.
<subframe>, <modulation>, <# of symbols/bits>,
<hexadecimal/binary numbers>, ...

e TRACE:DATA TRACE2
Returns all informative values of an allocation, including the totals over all PUSCH
allocations that contribute to the bitstream, but not the bitstream itself.
<subframe>, <allocation ID>, <codeword>, <modulation>, <# of
symbols/bits>, <hexadecimal/binary numbers>,...,<total #
bits>, <total # bit errors>, <total # decoded bits>, <total
bit error rate>

e TRACE:DATA TRACE3
Returns all informative values of an allocation, including the totals over all PUSCH
allocations that contribute to the bitstream, but not the bitstream itself. The differ-
ence to TRACE? is that this query also includes the Bit/s result.
<subframe>, <allocation ID>, <codeword>, <modulation>, <# of
symbols/bits>, <hexadecimal/binary numbers>,...,<total #
bits>, <total # bit errors>, <total # decoded bits>, <total
bit error rate>, <bits/second>

All values have no unit. The format of the bit stream depends on Bit Stream Format.

The <modulation> is encoded. For the code assignment see Chapter 7.5.1.18,
"Return value codes", on page 124.

For symbols or bits that are not transmitted, the command returns

e "FFF"if the bit stream format is "Symbols"

e "9"if the bit stream format is "Bits".

For symbols or bits that could not be decoded because the number of layer exceeds
the number of receive antennas, the command returns

e "FFE" if the bit stream format is "Symbols"

e "8"if the bit stream format is "Bits".

Note that the data format of the return values is always ASCII.
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Bit Stream

Sub- Allocation Cods Symbhol

Modulati Bit Str
frame b2 3 e ORI rndex 1t Stream

01 0o

TRAC:DATA? TRACE1 would return:
0, -40, 0, 2, 0, 03, 01, 02, 03, 03, 00, 00, 00, 01, 02, 02,

<continues like this until the next data block starts or the end of data is reached>

0, -40, 0, 2, 32, 03, 03, 00, 00, 03, 01, 02, 00, 0l, 00,

7.5.1.3 Capture buffer
For the capture buffer result display, the command returns one value for each 1/Q sam-
ple in the capture buffer.
<absolute power>,
The unit is always dBm.

The following parameters are supported.
e TRAC:DATA TRACE1

Note that the command returns positive peak values only.

7.51.4 CCDF

For the CCDF result display, the type of return values depends on the parameter.

e TRAC:DATA TRACEl

Returns the probability values (y-axis).
<# of values>, <probability>,

The unit is always %.
The first value that is returned is the number of the following values.

e TRAC:DATA TRACE2

Returns the corresponding power levels (x-axis).
<# of values>, <relative power>,

The unit is always dB.
The first value that is returned is the number of the following values.

7.5.1.5 Channel and spectrum flatness
For the channel flatness result display, the command returns one value for each trace
point.
<relative power>,
The unit is always dB.

The following parameters are supported.

e TRAC:DATA TRACEL
Returns the average power over all subframes.
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7.51.7

7.5.1.8
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® TRAC:DATA TRACE2
Returns the minimum power found over all subframes. If you are analyzing a partic-
ular subframe, it returns nothing.

e TRAC:DATA TRACE3
Returns the maximum power found over all subframes. If you are analyzing a par-
ticular subframe, it returns nothing.

Channel and spectrum flatness difference

For the channel flatness difference result display, the command returns one value for
each trace point.

<relative power>,
The unit is always dB. The number of values depends on the selected LTE bandwidth.

The following parameters are supported.

e TRAC:DATA TRACE1
Returns the average power over all subframes.

® TRAC:DATA TRACE2
Returns the minimum power found over all subframes. If you are analyzing a partic-
ular subframe, it returns nothing.

e TRAC:DATA TRACE3
Returns the maximum power found over all subframes. If you are analyzing a par-
ticular subframe, it returns nothing.

Channel flathess SRS

For the channel flatness SRS result display, the command returns one value for each
trace point.

<relative power>,
The unit is always dB.

The following parameters are supported.

e TRAC:DATA TRACE1L
Returns the average power over all subframes.

® TRAC:DATA TRACE2
Returns the minimum power found over all subframes. If you are analyzing a partic-
ular subframe, it returns nothing.

® TRAC:DATA TRACE3
Returns the maximum power found over all subframes. If you are analyzing a par-
ticular subframe, it returns nothing.

Group delay

For the group delay result display, the command returns one value for each trace point.

<group delay>,
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The unit is always ns. The number of values depends on the selected LTE bandwidth.

The following parameters are supported.

e TRAC:DATA TRACEL
Returns the average group delay over all subframes.

® TRAC:DATA TRACE2
Returns the minimum group delay found over all subframes. If you are analyzing a
particular subframe, it returns nothing.

® TRAC:DATA TRACE3

Returns the maximum group delay found over all subframes. If you are analyzing a
particular subframe, it returns nothing.

7.5.1.9 Constellation diagram

For the constellation diagram, the command returns two values for each constellation
point.

<I[SF0][Sym0][Carrier1]>, <Q[SFO][SymO0][Carrier1]>, ..., <I[[SFO][SymO][Carrier(n)]>, <Q[SF0][SymO0][Car-
rier(n)]>,

<I[SF0][Sym1][Carrier1]>, <Q[SFO][Sym1][Carrier1]>, ..., <I[[SFO][Sym1][Carrier(n)]>, <Q[SF0][Sym1][Car-
rier(n)]>,

<I[SFO][Sym(n)][Carrier1]>, <Q[SFO][Sym(n)][Carrier1]>, ..., <I[[SFO][Sym(n)][Carrier(n)]>, <Q[SFO][Sym(n)]
[Carrier(n)]>,

<I[SF1][Sym0][Carrier1]>, <Q[SF1][SymO0][Carrier1]>, ..., <I[SF1][SymO][Carrier(n)]>, <Q[SF1][SymO0][Car-
rier(n)]>,

<I[SF1][Sym1][Carrier1]>, <Q[SF1][Sym1][Carrier1]>, ..., <I[SF1][Sym1][Carrier(n)]>, <Q[SF1][Sym1][Car-
rier(n)]>,

<I[SF(n)][Sym(n)][Carrier1]>, <Q[SF(n)][Sym(n)][Carrier1]>, ..., <I[SF(n)][Sym(n)][Carrier(n)]>, <Q[SF(n)]
[Sym(n)][Carrier(n)]>

With SF = subframe and Sym = symbol of that subframe.

The | and Q values have no unit.

The number of return values depends on the constellation selection. By default, it
returns all resource elements including the DC carrier.

The following parameters are supported.
e TRAC:DATA TRACEL
Returns all constellation points included in the selection.
e TRAC:DATA TRACE2
Returns the constellation points of the reference symbols included in the selection.
e TRAC:DATA TRACE3
Returns the constellation points of the SRS included in the selection.

7.5.1.10 EVM vs carrier

For the EVM vs carrier result display, the command returns one value for each subcar-
rier that has been analyzed.

<EVM>,
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7.5.1.12

7.51.13
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The unit depends on UNIT : EVM.

The following parameters are supported.

e TRAC:DATA TRACE1l
Returns the average EVM over all subframes

® TRAC:DATA TRACE2
Returns the minimum EVM found over all subframes. If you are analyzing a particu-
lar subframe, it returns nothing.

® TRAC:DATA TRACE3

Returns the maximum EVM found over all subframes. If you are analyzing a partic-
ular subframe, it returns nothing.

EVM vs subframe

For the EVM vs subframe result display, the command returns one value for each sub-
frame that has been analyzed.

<EVM>,
The unit depends on UNIT:EVM.

The following parameters are supported.
e TRAC:DATA TRACE1l

EVM vs symbol

For the EVM vs symbol result display, the command returns one value for each OFDM
symbol that has been analyzed.

<EVM>,

For measurements on a single subframe, the command returns the symbols of that
subframe only.

The unit depends on UNIT:EVM.

The following parameters are supported.
e TRAC:DATA TRACE1l

EVM vs symbol x carrier

For the EVM vs symbol x carrier, the command returns one value for each resource
element.

<EVM[Symbol (0),Carrier(1l)]>, ..., <EVM[Symbol (0),Carrier (n)]>,
<EVM[Symbol (1),Carrier(1l)]1>, ..., <EVM[Symbol (l),Carrier(n)]l>,
<EVM[Symbol (n),Carrier(l)]>, ..., <EVM[Symbol (n),Carrier(n)]>,

The unit depends on UNTT : EVM.
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Resource elements that are unused return NAN.

The following parameters are supported.
e TRAC:DATA TRACE1l

7.5.1.14 Frequency error vs symbol

For the frequency error vs symbol result display, the command returns one value for
each OFDM symbol that has been analyzed.

<frequency error>,...
The unit is always Hz.

The following parameters are supported.
® TRAC:DATA TRACE1l

7.5.1.15 Inband emission

For the inband emission result display, the number and type of returns values depend
on the parameter.

e TRAC:DATA TRACEl

Returns the relative resource block indices (x-axis values).
<RB index>,
The resource block index has no unit.

® TRAC:DATA TRACE2

Returns one value for each resource block index.
<relative power>,
The unit of the relative inband emission is dB.

e TRAC:DATA TRACE3

Returns the data points of the upper limit line.
<limit>,
The unit is always dB.

Note that you have to select a particular subframe to get results.

7.5.1.16 Power spectrum
For the power spectrum result display, the command returns one value for each trace
point.
<power>, ...
The unit is always dBm/Hz.

The following parameters are supported.
e TRAC:DATA TRACE1l
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7.5.1.17 Power vs symbol x carrier

For the power vs symbol x carrier, the command returns one value for each resource

element.

<P[Symbol (0),Carrier(1l)]1>, ..., <P[Symbol(0),Carrier(n)]>,
<P[Symbol (1),Carrier(l)]>, ..., <P[Symbol(l),Carrier(n)]>,
<P[Symbol (n),Carrier(l)]>, ..., <P[Symbol(n),Carrier(n)]>,

with P = Power of a resource element.
The unit is always dBm.
Resource elements that are unused return NAN.

The following parameters are supported.
e TRAC:DATA TRACE1

7.5.1.18 Return value codes

<number of symbols or bits>

In hexadecimal mode, this represents the number of symbols to be transmitted. In
binary mode, it represents the number of bits to be transmitted.

<allocation ID>

Represents the allocation ID. The value is a number in the range {1...-70}.
® 1 = Reference symbol

® (0 = Data symbol

® -1 =lnvalid

® .40 =PUSCH

® -41=DMRS PUSCH

® -42 =SRS PUSCH

e .50=PUCCH

e -51=DMRS PUCCH

e .70 =PRACH

<channel type>

® (0 =TXchannel
® 1 = adjacent channel
® 2 = alternate channel
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<codeword>

Represents the codeword of an allocation. The range is {0...6}.

e 0=1/1
e 1=1/2
e 2=2/2
e 3=1/4
® 4=2/4
e 5=3/4
® 6=4/4

<modulation>

Represents the modulation scheme.
® 0 = unrecognized

e 1 =RBPSK

e 2=QPSK

e 3=16QAM

® 4 =64QAM

e 5=8PSK

e 6=CAZAC

® 7 = mixed modulation

e 8=BPSK

o 14 =256QAM

FORMEIDATA. ettt eeeee et eeeeeresee et eeeeeee e reses st seeeeeesees s s eeseseeseeeesenenes st seseeseeeenenenenneeen 125
TRACESNSTDATA]? ettt eteeeeeeeeeeeet e et et eeeeeseseees et et st eeeeeseseesneseeseseseeseseesenes et reneeseseaees 125
LR YA 07T g b 1 B 1 9 126

FORMat[:DATA] <Format>

Selects the data format for the data transmission between the R&S VSE and the
remote client.

Parameters:

<Format> ASCii | REAL
*RST: ASCii

Example: //Select data format
FORM REAL

TRACe<n>[:DATA]? <Result>
This command queries the trace data for each measurement point (y-axis values).

In combination with TRACe<n>[ :DATA] : X2, you can thus query the coordinates of
each measurement point.
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Suffix:
<n> Window

Query parameters:
<TraceNumber> TRACE1 | TRACE2 | TRACE3
Queries the trace data of the corresponding trace.

LIST Queries the results for the SEM measurement.

Return values:

<TraceData> For more information about the type of return values in the differ-
ent result displays, see Chapter 7.5.1, "Using the TRACe[:DATA]
command", on page 115.

Example: /IQuery results of the second measurement window. The type of
data that is returned by the parameter (TRACE1) depends on the

result display shown in measurement window 2.
TRAC2? TRACE1

Usage: Query only

Manual operation: See "Data import and export" on page 90

TRACe<n>[:DATA]:X? <Result>
Queries the horizontal trace data for each measurement point (x-axis values).

In combination with TRACe<n>[:DATA] ?, you can thus query the coordinates of each
measurement point.

Suffix:
<n> Window

Query parameters:
<TraceNumber> TRACe1 | TRACe2 | TRACe3 | TRACe4 | TRACe5 | TRACe6

Return values:
<TraceData> The type of value depends on the information displayed on the
x-axis of the result display whose contents you query.

Example: /IQuery trace data of trace 1 in window 2
TRAC2? TRACEL
TRAC2:X? TRACEL

Usage: Query only

Manual operation: See "Capture Buffer" on page 14
See "EVM vs Carrier" on page 15
See "EVM vs Symbol" on page 16
See "EVM vs Subframe" on page 17
See "Power Spectrum" on page 17
See "Inband Emission" on page 18
See "Spectrum Flatness" on page 19
See "Spectrum Flatness SRS" on page 19
See "Group Delay" on page 20
See "Spectrum Flatness Difference" on page 20
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7.6

7.6.1

Numeric result readout

Numeric result readout

L o =10 g (ST =T U1 £ 127
®  RESUIL fOr SEIECHON. .. uuciiie it e e e e ee e 130
L I {0 T= Y= T [T =Y o =T o ) 135
V=14 T g = o] (= TSP 136
L 0101 B ] o v= 1 o] [ 140

Frame results

FETCh[:CC<cc>]:SUMMary:EVM:SDQPAVERAGE]?. ...eveeeeeeseereseseesesseseesesessesesseseesesenn. 127
FETCh[:CC<cc>]:SUMMary:EVM:SDSF[:AVERAGE]?....ccuieeiei et 127
FETCh[:CC<cc>]:SUMMary:EVM:SDST[:AVERAQGE]?....ceeteererernrnnaaaaaaaeeeeeeeaeaeaaeaeeeeeeeeeees 128
FETCh[:CC<cc>]:SUMMary:EVM:SDTS[:AVERAQGE]?....ccevrrrrrrrernnnnnaaaaeieeeeeeeeeaaaaaeeseeeneenees 128
FETCh[:CC<cc>]:SUMMary:EVM:UCCD[:AVERAQGE]?......ceevruuieeeeeeeiiiieeeeeeeenieeeeeeeenneeeeeeens 128
FETCh[:CC<cc>]:SUMMary:EVM:UCCH[:AVERAQGE]?.....ccceevrureeeeeieeriieieeeeeeaiieeeeeeeenneeeeaeens 128
FETCh[:CC<cc>]:SUMMary:EVM:UPRA[:AVERAGE]?....ccu ettt 129
FETCh[:CC<cc>]:SUMMary:EVM:USQPAVERAGE]?. ...eeeeeeeeseeeeseeeeseseeseeseseesesesseseesenenn. 129
FETCh[:CC<cc>]:SUMMary:EVM:USSFAVERAGE]?..veeeeereeeeeeeeeeeseeeeeseseseeeeseseseeeeneneeeen. 129
FETCh[:CC<cc>]:SUMMary:EVM:USST[:AVERAQGE]?....ceeeeerrunrmrnnaaaaaaaeeeeeeeaeaeaeeeeeeeeeeenees 130
FETCh[:CC<cc>]:SUMMary:EVM:USTS[:AVERAQGE]?......cevvrrrrrrrrrrrniieieieieeeeeeeeeeeseeeereeeeeens 130

FETCh[:CC<cc>]:SUMMary:EVM:SDQP[:AVERage]?
Queries the EVM of all DMRS PUSCH resource elements with QPSK modulation.

Suffix:
<cc> Component Carrier

Return values:

<EVM> <numeric value>
EVM in % or dB, depending on the unit you have set.
Example: //IQuery EVM

FETC:SUMM:EVM: SDQP?

Usage: Query only

FETCh[:CC<cc>]:SUMMary:EVM:SDSF[:AVERage]?
Queries the EVM of all DMRS PUSCH resource elements with 64QAM modulation.

Suffix:
<cc> Component Carrier

Return values:
<EVM> <numeric value>
EVM in % or dB, depending on the unit you have set.

Example: //IQuery EVM
FETC:SUMM:EVM: SDSF?
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Usage: Query only

FETCh[:CC<cc>]:SUMMary:EVM:SDST[:AVERage]?
Queries the EVM of all DMRS PUSCH resource elements with 16QAM modulation.

Suffix:
<cc> Component Carrier

Return values:

<EVM> <numeric value>
EVM in % or dB, depending on the unit you have set.
Example: //IQuery EVM

FETC:SUMM:EVM: SDST?

Usage: Query only

FETCh[:CC<cc>]:SUMMary:EVM:SDTS[:AVERage]?
Queries the EVM of all DMRS PUSCH resource elements with 256QAM modulation.

Suffix:
<cc> Component Carrier

Return values:
<EVM> <numeric value>

EVM in % or dB, depending on the unit you have set.

Example: //IQuery EVM
FETC:SUMM:EVM:DSTS?

Usage: Query only

FETCh[:CC<cc>]:SUMMary:EVM:UCCD[:AVERage]?
Queries the EVM of all DMRS PUCCH resource elements.

Suffix:
<cc> Component Carrier

Return values:
<EVM> EVM in % or dB, depending on the unit you have set.

Example: //Query EVM
FETC:SUMM: EVM: UCCD?

Usage: Query only

FETCh[:CC<cc>]:SUMMary:EVM:UCCH[:AVERage]?

Queries the EVM of all PUCCH resource elements.
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Suffix:
<cc> Component Carrier

Return values:
<EVM> EVM in % or dB, depending on the unit you have set.

Example: /IQuery EVM
FETC:SUMM:EVM:UCCH?

Usage: Query only

FETCh[:CC<cc>]:SUMMary:EVM:UPRA[:AVERage]?
Queries the EVM of all PRACH resource elements.

Suffix:
<cc> Component Carrier

Return values:
<EVM> EVM in % or dB, depending on the unit you have set.

Example: /IQuery EVM
FETC:SUMM: EVM: UPRA?

Usage: Query only

FETCh[:CC<cc>]:SUMMary:EVM:USQP[:AVERage]?
Queries the EVM of all PUSCH resource elements with QPSK modulation.

Suffix:
<cc> Component Carrier

Return values:
<EVM> <numeric value>

EVM in % or dB, depending on the unit you have set.

Example: //Query EVM
FETC:SUMM:EVM:USQP?

Usage: Query only

FETCh[:CC<cc>]:SUMMary:EVM:USSF[:AVERage]?
Queries the EVM of all PUSCH resource elements with 64QAM modulation.

Suffix:
<cc> Component Carrier

Return values:
<EVM> <numeric value>

EVM in % or dB, depending on the unit you have set.

Example: //Query EVM
FETC:SUMM:EVM:USSF?
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Usage: Query only

FETCh[:CC<cc>]:SUMMary:EVM:USST[:AVERage]?
Queries the EVM of all PUSCH resource elements with 16QAM modulation.

Suffix:
<cc> Component Carrier

Return values:
<EVM> EVM in % or dB, depending on the unit you have set.

Example: //Query EVM
FETC:SUMM:EVM:USST?

Usage: Query only

FETCh[:CC<cc>]:SUMMary:EVM:USTS[:AVERage]?

Suffix:
<cc> Component Carrier

Return values:
<EVM> <numeric value>

EVM in % or dB, depending on the unit you have set.

Example: //IQuery EVM
FETC:SUMM:EVM:USTS?

Usage: Query only

7.6.2 Result for selection

FETCh[:CC<cc>]:SUMMary:CRESt[:AVERAGE]?.......eeeeeeeeeieerninrnnnaaaaaeaeeeseesasaaaeeeseenerennnes 131
FETCh[:CC<cc>]:SUMMary:EVM[:ALLLMAXIMUM?...uuniiieiiiiiieeeeeeeetee e e e e eeenneeeeeeeerneeee e 131
FETCh[:CC<cc>]:SUMMary:EVM[:ALLLMINIMUM?...coviiiiieeieeiieeeeeeeeeteee e eeeeree e eeaaaees 131
FETCh[:CC<cc>]:SUMMary:EVMLALLIEAVERAGE]?..eveeeeeeereeeeeseseseeeseeeseeseseseeseseneseesens 131
FETCh[:CC<cc>]:SUMMary:EVM:PCHannel:MAXIMUM?.......ccuuuiiiierieiiiie e eeeeceiiee e e e eeei s 131
FETCh[:CC<cc>]:SUMMary:EVM:PCHannel:MINIMUM?......ccceeeiiiiiieieeeeeiccee e e eeeeiee e e e eeeeens 131
FETCh[:CC<cc>]:SUMMary:EVM:PCHannel[:AVERAGE]?.......cceeeieieieeeeeeeeeeeeeeeeeeeeeeeeeeanennns 131
FETCh[:CC<cc>]:SUMMary:EVM:PSIGNal:MAXIMUM?......uuviriieieeereeeeeeesssennnreeeeeeeeaeeeeennns 132
FETCh[:CC<cc>]:SUMMary:EVM:PSIGNal:MINIMUM?......ceeieieieiieieeeeeeeeeceeeeeeeeeeeeeceeenneeenes 132
FETCh[:CC<cc>]:SUMMary:EVM:PSIGNAI:AVERAGE]?. .o eveeererereeerererereeeeeeeeeeserereseseseseeen. 132
FETCh[:CC<cc>]:SUMMary:FERROrMAXIMUM? ...ttt 132
FETCh[:CC<cc>]:SUMMary:FERROr:MINIMUM?. ..ot 132
FETCh[:CC<cc>]:SUMMary:FERROI:AVERAQGE]?....uuieeeeeeinieieeeeeeiiieeeeeeieieeeeesenanneeeeeenens 132
FETCh[:CC<cc>]:SUMMary:GIMBalance:MAXIMUM?.......uuuaaaaaieieeeeeeeeeeeeeeeeeeeeeeneenennnnnnnnns 133
FETCh[:CC<cc>]:SUMMary:GIMBalance:MINIMUM?......uiiieiieiiieee et eeeeeeearee e e e eeennaees 133
FETCh[:CC<cc>]:SUMMary:GIMBalance[:AVERAGE]?......ceieereirieieeeeeeiiieeeeeeeeree e e e e eeranens 133
FETCh[:CC<cc>]:SUMMary:IQOFfset:MAXIMUM?.. ...t ea e 133
FETCh[:CC<cc>]:SUMMary:IQOFfset:MINIMUM?......ccuuiiiiieiiiiieeeeceeivcie e ee et e e e eeeae e 133
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FETCh[:CC<cc>]:SUMMary:IQOFfset[:AVERAQGE]?......ccuuuiieeeeeieieeieee et e e e e eeaie e eeeeeaaas 133
FETCh[:CC<cc>]:SUMMary:POWer:-MAXIMUM?... ...t ee e e e 133
FETCh[:CC<cc>]:SUMMary:POWer:MINIMUM?........cooriiiiiieieeninaaaaaaaaaeeeeeeeaeaeaeeeeeeeeeeeeees 133
FETCh[:CC<cc>]:SUMMary:POWEr[:AVERAGE]?.......ceeeeeeereeeninnnnnaaaaaeaeeeeeeeaaaaaaeeereeeeennnes 133
FETCh[:CC<cc>]:SUMMary:QUADEIOr:MAXIMUM?.....ceeeiierieieeeeeeiieeseeeeertnieeseeeeesnaseeaeens 134
FETCh[:CC<cc>]:SUMMary:QUADEITOrMINIMUM?...uuuieiieeiiiieseereeiinsesseeesnnsseesensnnsesaeees 134
FETCh[:CC<cc>]:SUMMary:QUADEITOI:AVERAGE]?....uuuiiieiieeeiieeeeeetiee e e e eeeiae e e e eeeere s 134
FETCh[:CC<cc>]:SUMMary:SERROIMAXIMUM?....ceuieiie ettt ee e 134
FETCh[:CC<cc>]:SUMMary:SERROMINIMUM?....cccuiuiiieeieiiie e eeeeeee e e e e eeeeee e e e eeeanae e e 134
FETCh[:CC<cc>]:SUMMary:SERROIM:AVERAGE]?.....cceeeeiieieieiieinineaeaaaaeaeeeeeeeeeaaaaaeeeeeeeeees 134
FETCh[:CC<CC>]:SUMMArY:TFRAME?.....ccceeeeeeieieieeeeeeeeerettsrasaiaaeieseseeeesasaesesseseeeesessenns 135

FETCh[:CC<cc>]:SUMMary:CRESt[:AVERage]?
Queries the average crest factor as shown in the result summary.

Suffix:
<cc> Component Carrier

Return values:
<CrestFactor> <numeric value>

Crest Factor in dB.

Example: /IQuery crest factor
FETC:SUMM:CRES?

Usage: Query only

FETCh[:CC<cc>]:SUMMary:EVM[:ALL]:MAXimum?
FETCh[:CC<cc>]:SUMMary:EVM[:ALL]:MINimum?
FETCh[:CC<cc>]:SUMMary:EVM[:ALL][:AVERage]?

Queries the EVM of all resource elements.

Suffix:
<cc> Component Carrier

Return values:
<EVM> <numeric value>

Minimum, maximum or average EVM, depending on the last
command syntax element.
The unit is % or dB, depending on your selection.

Example: //IQuery EVM
FETC:SUMM: EVM?

Usage: Query only

FETCh[:CC<cc>]:SUMMary:EVM:PCHannel:MAXimum?
FETCh[:CC<cc>]:SUMMary:EVM:PCHannel:MINimum?
FETCh[:CC<cc>]:SUMMary:EVM:PCHannel[:AVERage]?

Queries the EVM of all physical channel resource elements.
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Suffix:
<cc> Component Carrier

Return values:

<EVM> <numeric value>
EVM in % or dB, depending on the unit you have set.
Example: //IQuery EVM

FETC:SUMM:EVM: PCH?

Usage: Query only

FETCh[:CC<cc>]:SUMMary:EVM:PSIGnal:MAXimum?
FETCh[:CC<cc>]:SUMMary:EVM:PSIGnal:MINimum?
FETCh[:CC<cc>]:SUMMary:EVM:PSIGnal[:AVERage]?

Queries the EVM of all physical signal resource elements.

Suffix:
<cc> Component Carrier

Return values:
<EVM> <numeric value>

Minimum, maximum or average EVM, depending on the last
command syntax element.
The unit is % or dB, depending on your selection.

Example: //IQuery EVM
FETC:SUMM:EVM: PSIG?

Usage: Query only

FETCh[:CC<cc>]:SUMMary:FERRor:MAXimum?
FETCh[:CC<cc>]:SUMMary:FERRor:MINimum?
FETCh[:CC<cc>]:SUMMary:FERRor[:AVERage]?

Queries the frequency error.

Suffix:
<cc> Component Carrier

Return values:
<FrequencyError> <numeric value>

Minimum, maximum or average frequency error, depending on
the last command syntax element.

Default unit: Hz

Example: /IQuery average frequency error
FETC:SUMM: FERR?

Usage: Query only
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FETCh[:CC<cc>]:SUMMary:GIMBalance:MAXimum?
FETCh[:CC<cc>]:SUMMary:GIMBalance:MINimum?
FETCh[:CC<cc>]:SUMMary:GIMBalance[:AVERage]?

Queries the 1/Q gain imbalance.

Suffix:
<cc> Component Carrier

Return values:
<Gainlmbalance> <numeric value>

Minimum, maximum or average |/Q imbalance, depending on
the last command syntax element.

Default unit: dB

Example: /IQuery average gain imbalance
FETC:SUMM: GIMB?

Usage: Query only

FETCh[:CC<cc>]:SUMMary:IQOFfset:MAXimum?
FETCh[:CC<cc>]:SUMMary:1QOFfset:MINimum?
FETCh[:CC<cc>]:SUMMary:IQOFfset[:AVERage]?

Queries the 1/Q offset.

Suffix:
<cc> Component Carrier

Return values:
<|QOffset> <numeric value>

Minimum, maximum or average 1/Q offset, depending on the last
command syntax element.

Default unit; dB

Example: /IQuery average 1Q offset
FETC:SUMM: IQOF?

Usage: Query only

FETCh[:CC<cc>]:SUMMary:POWer:MAXimum?
FETCh[:CC<cc>]:SUMMary:POWer:MINimum?
FETCh[:CC<cc>]:SUMMary:POWer[:AVERage]?

Queries the total power.

Suffix:
<cc> Component Carrier
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Return values:
<Power> <numeric value>

Minimum, maximum or average power, depending on the last
command syntax element.

Default unit: dBm

Example: /IQuery average total power
FETC:SUMM: POW?

Usage: Query only

FETCh[:CC<cc>]:SUMMary:QUADerror:-MAXimum?
FETCh[:CC<cc>]:SUMMary:QUADerror:MINimum?
FETCh[:CC<cc>]:SUMMary:QUADerror[:AVERage]?

Queries the quadrature error.

Suffix:
<cc> Component Carrier

Return values:
<QuadratureError>  <numeric value>

Minimum, maximum or average quadrature error, depending on
the last command syntax element.

Default unit: deg

Example: /IQuery average quadrature error
FETC: SUMM: QUAD?

Usage: Query only

FETCh[:CC<cc>]:SUMMary:SERRor:MAXimum?
FETCh[:CC<cc>]:SUMMary:SERRor:MINimum?
FETCh[:CC<cc>]:SUMMary:SERRor[:AVERage]?

Queries the sampling error.

Suffix:
<cc> Component Carrier

Return values:
<SamplingError> <numeric value>

Minimum, maximum or average sampling error, depending on
the last command syntax element.

Default unit: ppm

Example: /IQuery average sampling error
FETC:SUMM: SERR?

Usage: Query only
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7.6.3

Numeric result readout

FETCh[:CC<cc>]:SUMMary:TFRame?
Queries the (sub)frame start offset as shown in the capture buffer.

Note that you have to select a particular subframe; otherwise the command returns an
error.

Suffix:
<cc> Component Carrier

Return values:
<Offset> Time difference between the (sub)frame start and capture buffer
start.

Default unit: s

Example: //Query subframe start offset
FETC:SUMM: TFR?

Usage: Query only

Manual operation: See "Capture Buffer" on page 14

Time alignment error

FETCh:FEPPM[:CC<CC>:MAXIMUM 2. ..cueiieiiieeete e e et e et et e e e et e e e e e e a e e e e e eaennen 135
FETCh:FEPPM[:CC<CC>]:MINIMUM?....iiiiieeeeieeeee ettt e e s e e e e e e e eeaaaeeaeeeeeeeeeanenennns 135
FETCh:FEPPM[:CC<CC> [AVERAGE]?. . ciieieieieieeeeeeeieeeeeeeeeeeveaasbabene e s e s e e e e e aeaaaeeeeeeeeees 135
FETCh:FERROIT:CC<CC>IMAXIMUM?...uieeeietiiieeeeeettte e eeeeeeteeeeeeeeetaeeeseesnbaeeeesensnnnanns 136
FETCh:FERROIT:CC<CC>]:MINIMUM?...cetitieeeeeieetieeee e ettt e e e e eeeaeeeeeeeeetteeeeeeeeannneeeeeeennns 136
FETCh:FERROIM:CCLCCSILAVERAGE]? e veeereerereesereeseseeseseeseseasessesesseseesesessesessessseseesesens 136
FETCh:TAERror[:CC<cc>]:ANTenna<antenna>:MAXIMUM........cc.ceiererrminineeerreniaieeeeeeennanns 136
FETCh:TAERror[:CC<cc>]:ANTenna<antenna>:MINImMUM..........cccuruieereeerinuiineeereniieeeeeeeenn 136
FETCh:TAERror[:CC<cc>]:ANTenna<ant>[:AVERAQGE]?.......uuuururuuuaaainieieeeeeeeeeeeeeeeeeeeeeennens 136

FETCh:FEPPm[:CC<cc>]:MAXimum?
FETCh:FEPPm[:CC<cc>]:MINimum?
FETCh:FEPPm[:CC<cc>][:AVERage]?

Queries the carrier frequency error.

Suffix:
<cc> Component Carrier

Return values:
<FrequencyError> Average, minimum or maximum frequency error, depending on
the command syntax.

Default unit: ppm

Example: //Query frequency error
FETC:FERR:MAX?

Usage: Query only

Manual operation: See "Carrier Frequency Error" on page 29
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FETCh:FERRor[:CC<cc>]:MAXimum?
FETCh:FERRor[:CC<cc>]:MINimum?
FETCh:FERRor[:CC<cc>][:AVERage]?

Queries the carrier frequency error.

Suffix:
<cc> Component Carrier

Return values:
<FrequencyError> <numeric value>

Average, minimum or maximum frequency error, depending on
the command syntax.

Default unit: Hz

Example: /IQuery frequency error.
FETC:FERR?
Usage: Query only

Manual operation: See "Carrier Frequency Error" on page 29

FETCh:TAERror[:CC<cc>]:ANTenna<antenna>:MAXimum
FETCh:TAERror[:CC<cc>]:ANTenna<antenna>:MINimum
FETCh:TAERror[:CC<cc>]:ANTenna<ant>[:AVERage]?

Queries the time alignment error.

Suffix:
<cc> Component Carrier
<ant> Antenna

Return values:
<TAE> Minimum, maximum or average time alignment error, depending
on the last command syntax element.

Default unit: s

Example: /IQuery average TAE between reference antenna and antenna 2
FETC:TAER:ANT2?

Usage: Query only

Manual operation: See "Time Alignment Error" on page 29

7.6.4 Marker table

CALCulate<n>:DELTamMarker<m>:X........oo.oceoeooeieiieeeeee ettt e e e e e e e eeeeas 137
CALCulate<n>:DELTaMarKer<m>:Y 2. .....uceieu e e et e et e e e e e e e e e e e eaeeeeanns 137
CALCUIAte<N>MARKEISIMS X oot it eeiteeeeee et ee et e et e e et e e e e e e e eae e s ebeeeraaeeeenneeeenan 137
CALCUIAte<N>:MARKEISMSIY ...t ciiiiiie i ettt e e et tee e e e e e ee e e e e e eetateeeeesestanaeeeerantaneaasenes 138
CALCUIAtE<N>IMARKEISIMSIZ?. .ot e et e ettt e e e e ettt e e e e e e eabae e e e e eresaaaaeeeseesaaaaaaaes 139
CALCUIate<n>MARKEI<M>:Z:ALL?. ...ttt e e eetee e e e e eesae e e e e e eraaaeeaees 139
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CALCulate<n>:DELTamarker<m>:X <Position>
Moves a delta marker to a particular coordinate on the x-axis.

If necessary, the command activates the delta marker and positions a reference
marker to the peak power.

Suffix:

<n> Window

<m> Marker

Parameters:

<Position> Numeric value that defines the marker position on the x-axis.
Range: The value range and unit depend on the measure-

ment and scale of the x-axis.
Example: CALC:DELT:X?

Outputs the absolute x-value of delta marker 1.

CALCulate<n>:DELTamarker<m>:Y?
Queries the position of a deltamarker on the y-axis.
If necessary, the command activates the deltamarker first.

To get a valid result, you have to perform a complete measurement with synchroniza-
tion to the end of the measurement before reading out the result. This is only possible
for single measurement mode.

Note that result displays with a third aspect (for example "EVM vs Symbol x Carrier")
do not support deltamarkers.

Suffix:
<n> Window
<m> Marker

Return values:
<Result> <numeric value>

Result at the deltamarker position. The return value is a value
relative to the position of marker 1.
The type of value and its unit depend on the selected result dis-

play.

Example: //Query coordinates of deltamarker 2 in window 4
CALC4:DELT2:X?
CALC4:DELT2:Y?

Usage: Query only

CALCulate<n>:MARKer<m>:X <Position>

Moves a marker to a specific coordinate on the x-axis.
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If necessary, the command activates the marker.

If the marker has been used as a delta marker, the command turns it into a normal

marker.

Suffix:

<n> Window

<m> Marker
Note that 3D diagrams only support one marker.

Parameters:

<Position> Numeric value that defines the marker position on the x-axis.
The unit depends on the result display.
Range: The range depends on the current x-axis range.
Default unit: Hz

Example: CALC:MARK2:X 1.7MHz

Positions marker 2 to frequency 1.7 MHz.

Manual operation: See "Marker Table" on page 27

CALCulate<n>:MARKer<m>:Y <Result>
Queries the position of a marker on the y-axis.

In result displays with a third aspect (for example "EVM vs Symbol x Carrier"), you can
also use the command to define the position of the marker on the y-axis.

If necessary, the command activates the marker first.

To get a valid result, you have to perform a complete measurement with synchroniza-
tion to the end of the measurement before reading out the result. This is only possible
for single measurement mode.

Suffix:
<n> Window
<m> Marker
Note that 3D diagrams only support one marker.
Parameters:
<Result> <numeric value>
Result at the marker position.
The type of value and its unit depend on the selected result dis-
play.
Example: //Query coordinates of marker 2 in window 4
CALC4 :MARK2 :X?
CALC4:MARK2:Y?
Example: //Define position of marker in 3D diagram

CALC:MARK:X 16
CALC:MARK:Y 6

Manual operation: See "Marker Table" on page 27
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CALCulate<n>:MARKer<m>:Z2?
Queries the marker position on the z-axis of three-dimensional result displays.

Returns the type of value displayed in the selected result display (EVM or Power).

Suffix:
<n> Window
<m> Marker

Return values:
<Position> <numeric value>

Default unit: Depends on result display

Example: //Query marker position
CALC:MARK:Z?

Usage: Query only

Manual operation: See "Marker Table" on page 27

CALCulate<n>:MARKer<m>:Z:ALL?
Queries the marker position on the z-axis of three-dimensional result displays.

Instead of returning a certain type of value (EVM or Power), which is possible with
CALCulate<n>:MARKer<m>:7?, this command returns all types of values (EVM and
Power), regardless of the result display type.

Suffix:
<n> Window
<m> irrelevant

Return values:
<Position> <numeric value>

EVM
EVM at the marker position.

Power
Power at the marker position.

Modulation
Modulation type at the marker position.

Example: //Query EVM and Power at the marker position.
CALC:MARK:Z:ALL?

Usage: Query only

Manual operation: See "Marker Table" on page 27
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7.6.5 CCDF table

Numeric result readout

CALCUlate<n>:STATISHCSICODF XSS, ittt e et e e e e et e e e e e eaaeeees 140
CALCulate<n>:STATISHCSIRESUKIESS?....ccuuiiieiiiieee ettt e e e e e s e e eaaaas 140

CALCulate<n>:STATistics:CCDF:X<t>? <Probability>
Queries the results of the CCDF.

Suffix:
<n>

<t>

Query parameters:
<Probability>

Return values:
<CCDF Result>

Example:

Usage:

Manual operation:

Window

Trace

P0_01

Level value for 0.01 % probability
PO_1

Level value for 0.1 % probability
P1

P1: Level value for 1 % probability

P10
Level value for 10 % probability

CALC:STAT:CCDF:X1? P10
Returns the level values that are over 10 % above the mean
value.

Query only
See "CCDF" on page 21

CALCulate<n>:STATistics:RESult<res>? <ResultType>

Queries the results of a measurement for a specific trace.

Suffix:
<n>

<res>

Query parameters:
<ResultType>
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Window

Trace

MEAN
Average (=RMS) power in dBm measured during the measure-
ment time.

PEAK
Peak power in dBm measured during the measurement time.

CFACtor
Determined crest factor (= ratio of peak power to average
power) in dB.
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7.7

7.71

Limit check result readout

ALL
Results of all three measurements mentioned before, separated
by commas: <mean power>,<peak power>,<crest factor>

Example: CALC:STAT:RES2? ALL
Reads out the three measurement results of trace 2. Example of
answer string: 5.56,19.25,13.69 i.e. mean power: 5.56 dBm,
peak power 19.25 dBm, crest factor 13.69 dB

Usage: Query only
Manual operation: See "CCDF" on page 21

Limit check result readout

e Limits for numerical result diSplay.......... ..o 141

Limits for numerical result display

CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM[:ALL]:MAXimum:RESult?....................... 142
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM[:ALL][:AVERage]:RESUIt?. .......cvevrveee, 142
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:PCHannel:MAXimum:RESult?................ 142
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:PCHannel[:AVERage]:RESult?............... 142
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:PSIGnal:MAXimum:RESUIt?................... 143
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:PSIGnal[:AVERage]:RESult?.................. 143
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:SDQP[:AVERage]:RESUIt?............c.ceeeee. 143
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:SDSF[:AVERage]:RESult?..................... 144
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:SDST[:AVERage]:RESUIt?..................... 144
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:SDTS[:AVERage]:RESuUIt?..................... 144
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:UCCD[:AVERage]:RESuUlt?.........cccceeunn... 145
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:UCCH[:AVERage]:RESult?..................... 145
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:UPRA[:AVERage]:RESUIt?...........ccccunn... 146
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:USQP[:AVERage]:RESuIlt?..................... 146
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:USSF[:AVERage]:RESult?..................... 147
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:USST[:AVERage]:RESult?..................... 147
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:USTS[:AVERage]:RESUIt?.............euuun... 148
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:FERRor:MAXimum:RESUIt?............cevvvrrrennne. 148
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:FERRor[:AVERage]:RESUlt?..........ccccerrrrrnnnn.. 148
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:GIMBalance:MAXimum:RESuUlt?..................... 149
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:GIMBalance[:AVERage]:RESult?.................... 149
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:IQOFfset: MAXimum:RESuUlt?..............c...c...ee. 149
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:IQOFfset[:AVERage:RESUIt?............ceereen.... 149
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:QUADerror:MAXimum:RESUlt?..............ccceeee. 150
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:QUADerror[:AVERage]|:RESult?............c......... 150
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:SERRor:MAXimum:RESUIt?........ccoeereeevuunnnnnns 150
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:SERRor[:AVERage]:RESUlt?............ccvvvennnnne. 150
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Limit check result readout

CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM[:ALL]:MAXimum:RESult?
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM[:ALL][:AVERage]:RESult?

Queries the results of the EVM limit check of all resource elements.

Suffix:

<n> irrelevant

<li> irrelevant

<cc> Component Carrier

Return values:
<LimitCheck> The type of limit (average or maximum) that is queried depends
on the last syntax element.

FAILED
Limit check has failed.

PASSED
Limit check has passed.

NOTEVALUATED
Limits have not been evaluated.

Example: //Query EVM limit check results
CALC:LIM:SUMM:EVM:RES?

Usage: Query only

CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:PCHannel:MAXimum:RESult?
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:PCHannel[:AVERage]:RESult?

Queries the results of the EVM limit check of all physical channel resource elements.

Suffix:

<n> irrelevant

<li> irrelevant

<cc> Component Carrier

Return values:
<LimitCheck> The type of limit (average or maximum) that is queried depends
on the last syntax element.

FAILED
Limit check has failed.

PASSED
Limit check has passed.

NOTEVALUATED
Limits have not been evaluated.

Example: /IQuery physical channel limit check result
CALC:LIM:SUMM:EVM: PCH:RES?

Usage: Query only
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Limit check result readout

CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:PSIGnal:MAXimum:RESult?
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:PSIGnal[:AVERage]:RESult?

Queries the results of the EVM Ilimit check of all physical signal resource elements.

Suffix:

<n> irrelevant

<li> irrelevant

<cc> Component Carrier

Return values:
<LimitCheck> The type of limit (average or maximum) that is queried depends
on the last syntax element.

FAILED
Limit check has failed.

PASSED
Limit check has passed.

NOTEVALUATED
Limits have not been evaluated.

Example: //Query physical signal limit check result
CALC:LIM:SUMM:EVM: PSTG:RES?

Usage: Query only

CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:SDQP[:AVERage]:RESult?

Queries the results of the EVM limit check of all PUSCH DMRS resource elements with
a QPSK modulation.

Suffix:

<n> irrelevant

<li> irrelevant

<cc> Component Carrier

Return values:
<LimitCheck> FAILED
Limit check has failed.

PASSED
Limit check has passed.

NOTEVALUATED
Limits have not been evaluated.

Example: //Query EVM limit check result
CALC:LIM:SUMM:EVM: SDQP:RES?

Usage: Query only
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Limit check result readout

CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:SDSF[:AVERage]:RESult?

Queries the results of the EVM limit check of all PUSCH DMRS resource elements with
a 64QAM modulation.

Suffix:

<n> irrelevant

<li> irrelevant

<cc> Component Carrier

Return values:
<LimitCheck> FAILED
Limit check has failed.

PASSED
Limit check has passed.

NOTEVALUATED
Limits have not been evaluated.

Example: //Query EVM limit check results
CALC:LIM:SUMM:EVM:SDSF:RES?

Usage: Query only

CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:SDST[:AVERage]:RESult?

Queries the results of the EVM limit check of all PUSCH DMRS resource elements with
a 16QAM modulation.

Suffix:

<n> irrelevant

<li> irrelevant

<cc> Component Carrier

Return values:
<LimitCheck> FAILED
Limit check has failed.

PASSED
Limit check has passed.

NOTEVALUATED
Limits have not been evaluated.

Example: //Query EVM limit check result
CALC:LIM:SUMM:EVM:SDST:RES?

Usage: Query only

CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:SDTS[:AVERage]:RESult?

Queries the results of the EVM limit check of all PUSCH DMRS resource elements with
a 256QAM modulation.
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Suffix:

<n> irrelevant

<li> irrelevant

<cc> Component Carrier

Return values:
<LimitCheck> FAILED
Limit check has failed.

PASSED
Limit check has passed.

NOTEVALUATED
Limits have not been evaluated.

Example: //Query EVM limit check result
CALC:LIM:SUMM:EVM:SDTS:RES?

Usage: Query only

CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:UCCD[:AVERage]:RESult?
Queries the results of the EVM limit check of all PUCCH DMRS resource elements.

Suffix:

<n> irrelevant

<li> irrelevant

<cc> Component Carrier

Return values:
<LimitCheck> FAILED
Limit check has failed.

PASSED
Limit check has passed.

NOTEVALUATED
Limits have not been evaluated.

Example: //Query EVM limit check result
CALC:LIM:SUMM:EVM:UCCD:RES?

Usage: Query only

CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:UCCH[:AVERage]:RESult?

Queries the results of the EVM limit check of all PUCCH resource elements.

Suffix:
<n> irrelevant
<li> irrelevant
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<cc> Component Carrier

Return values:
<LimitCheck> FAILED
Limit check has failed.

PASSED
Limit check has passed.

NOTEVALUATED
Limits have not been evaluated.

Example: /IQuery EVM limit check result
CALC:LIM:SUMM:EVM:UCCH:RES?

Usage: Query only

CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:UPRA[:AVERage]:RESult?

Queries the results of the EVM limit check of all PRACH resource elements.

Suffix:

<n> irrelevant

<li> irrelevant

<cc> Component Carrier

Return values:
<LimitCheck> FAILED
Limit check has failed.

PASSED
Limit check has passed.

NOTEVALUATED
Limits have not been evaluated.

Example: /IQuery EVM limit check results
CALC:LIM:SUMM:EVM:UPRA:RES?

Usage: Query only

CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:USQP[:AVERage]:RESult?

Queries the results of the EVM limit check of all PUSCH resource elements with a
QPSK modulation

Suffix:

<n> irrelevant

<li> irrelevant

<cc> Component Carrier

Return values:
<LimitCheck> FAILED
Limit check has failed.
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PASSED
Limit check has passed.

NOTEVALUATED
Limits have not been evaluated.

Example: //IQuery EVM limit check results
CALC:LIM:SUMM:EVM:USQP:RES?

Usage: Query only

CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:USSF[:AVERage]:RESult?

Queries the results of the EVM limit check of all PUSCH resource elements with a
64QAM modulation.

Suffix:

<n> irrelevant

<li> irrelevant

<cc> Component Carrier

Return values:
<LimitCheck> FAILED
Limit check has failed.

PASSED
Limit check has passed.

NOTEVALUATED
Limits have not been evaluated.

Example: //IQuery EVM limit check result
CALC:LIM:SUMM:EVM:USSF:RES?

Usage: Query only

CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:USST[:AVERage]:RESult?

Queries the results of the EVM limit check of all PUSCH resource elements with a
16QAM modulation.

Suffix:

<n> irrelevant

<li> irrelevant

<cc> Component Carrier

Return values:
<LimitCheck> FAILED
Limit check has failed.

PASSED
Limit check has passed.

NOTEVALUATED
Limits have not been evaluated.
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Limit check result readout

Example: //Query EVM limit check result
CALC:LIM:SUMM:EVM:USST:RES?

Usage: Query only

CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:USTS[:AVERage]:RESult?

Queries the results of the EVM limit check of all PUSCH resource elements with a
256QAM modulation.

Suffix:

<n> irrelevant

<li> irrelevant

<cc> Component Carrier

Return values:
<LimitCheck> FAILED
Limit check has failed.

PASSED
Limit check has passed.

NOTEVALUATED
Limits have not been evaluated.

Example: /IQuery EVM limit check result
CALC:LIM:SUMM:EVM:USTS:RES?

Usage: Query only

CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:FERRor:MAXimum:RESult?
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:FERRor[:AVERage]:RESult?

Queries the result of the frequency error limit check.

Suffix:

<n> irrelevant

<li> irrelevant

<cc> Component Carrier

Return values:
<LimitCheck> The type of limit (average or maximum) that is queried depends
on the last syntax element.

FAILED

Limit check has failed.
PASSED

Limit check has passed.

NOTEVALUATED
Limits have not been evaluated.

Example: /[Query frequency error limit check result
CALC:LIM:SUMM: SERR:RES?
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Limit check result readout
Usage: Query only

CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:GIMBalance:MAXimum:RESult?
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:GIMBalance[:AVERage]:RESult?

Queries the result of the gain imbalance limit check.

Suffix:

<n> irrelevant

<li> irrelevant

<cc> Component Carrier

Return values:
<LimitCheck> The type of limit (average or maximum) that is queried depends
on the last syntax element.

FAILED
Limit check has failed.

PASSED
Limit check has passed.

NOTEVALUATED
Limits have not been evaluated.

Example: //Query gain imbalance limit check result
CALC:LIM:SUMM:GIMB:RES?

Usage: Query only

CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:IQOFfset:MAXimum:RESult?
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:IQOFfset[:AVERage]:RESult?

Queries the result of the 1/Q offset limit check.

Suffix:

<n> irrelevant

<li> irrelevant

<cc> Component Carrier

Return values:
<LimitCheck> The type of limit (average or maximum) that is queried depends
on the last syntax element.

FAILED

Limit check has failed.
PASSED

Limit check has passed.

NOTEVALUATED
Limits have not been evaluated.

Example: //Query 1/Q offset limit check result
CALC:LIM:SUMM: IQOF:MAX :RES?
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Usage: Query only

CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:QUADerror:MAXimum:RESult?
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:QUADerror[:AVERage]:RESult?

Queries the result of the quadrature error limit check.

Suffix:

<n> irrelevant

<li> irrelevant

<cc> Component Carrier

Return values:
<LimitCheck> The type of limit (average or maximum) that is queried depends
on the last syntax element.

FAILED
Limit check has failed.

PASSED
Limit check has passed.

NOTEVALUATED
Limits have not been evaluated.

Example: //Query quadrature error limit check results
CALC:LIM:SUMM:QUAD:RES?

Usage: Query only

CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:SERRor:MAXimum:RESult?
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:SERRor[:AVERage]:RESult?

Queries the results of the sampling error limit check.

Suffix:

<n> irrelevant

<li> irrelevant

<cc> Component Carrier

Return values:
<LimitCheck> The type of limit (average or maximum) that is queried depends
on the last syntax element.

FAILED

Limit check has failed.
PASSED

Limit check has passed.

NOTEVALUATED
Limits have not been evaluated.

Example: //Query sample error limit check result
CALC:LIM:SUMM: SERR:RES?
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7.8

7.8.1

Remote commands to configure the application

Usage: Query only

Remote commands to configure the application

o General configuration..........occeeiiiiiiiiic e ——————— 151
o Configuring I/Q MeasUrEmMENtS.......couiiiiiii i 152
e Configuring time alignment measurements.............oooiiiiiiiieii e 206

General configuration

The following remote control command control general configration of the application.

The remote control commands to select the result displays for I/Q measurements are
described in Chapter 7.4, "Screen layout", on page 104.

CONFIgUre[:LTE:MEASUINEMENL. ...cuuuiuturutuuuiiaaaeeieseeeeeaaaeeererereeeeeessesrnrnrnnnnnaaeeaasaaaes 151
MMEMOrY:STORE<SN>IQ:ISTATE. .. eeeeeiiieeeieetnteeaaaaa e e e e e e e e e e aeaaaaeaeeeeeeeeeaeansessnsnnnnaa e e ens 151
SYSTem:PRESEt:CHANNEIEXEC]. ..ttt e e e e e e e e 152

CONFigure[:LTE]:MEASurement <Measurement>

Selects the measurement.

Parameters:
<Measurement> EVM
Selects 1/Q measurements.
TAERor
Selects the Time Alignment Error measurement.
*RST: EVM
Example: /[Select measurement

CONF:MEAS EVM

Manual operation: See "EVM" on page 12
See "Time alignment error" on page 13
See "Select Measurement" on page 43

MMEMory:STORe<n>:1Q:STATe <Value>,<FileName>

Saves I/Q data to a file.

Suffix:

<n> irrelevant

Parameters:

<Value> 1

<FileName> String containing the path and name of the target file.
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Example: MMEM:STOR:IQ:STAT 'C:
\R S\Instr\user\data.ig.tar'
Saves I/Q data to the specified file.

Manual operation: See "Data import and export" on page 90

SYSTem:PRESet:CHANnel[:EXEC]
Restores the default software settings in the current channel.
Use INST:SEL to select the channel.

Example: INST:SEL 'Spectrum2'
Selects the channel for "Spectrum?2".
SYST:PRES:CHAN:EXEC

Restores the factory default settings to the "Spectrum2" channel.
Usage: Event

Manual operation: See "Preset Channel" on page 43

7.8.2 Configuring I/Q measurements

L JS o g =1 o L= T o] 1T o TS 152
L J [ 0T o101 €3 eto] aile [0 =11 ] o TS 182
o  Frequency CONfIQUIAtioN.........uueiiiiiieii it 187
o  Amplitude coNfIQUIatioN..........eueiiiiiiiii i e 189
®  Data CaPIUME...eeeieeecce e ———— 194
L I 4 o o 1= USSR 196
®  DemOdUIAtION. ... e a e 201
L I I = Tox {1 o SRR 204
o Automatic CONfIGUIAtioN........eiiiiiiiiei e 204

7.8.2.1 Signal description

®  Signal CharaCteriStiCS....ccuu i 152
L I V11 \Y (@ 2] g iTe [0 = 11T o T USSR 159
e  Subframe CoNfiQUIatioN.........ceiiiiii i 161
@ Global SEHINGS.. . a e 167
e Demodulation reference Signal.......cccccoooeiiiiiiiiie e 168
o Sounding reference SigNal.........ooo i 170
®  PUSCH SHUCIUIE.....cceee ettt e e e e e e e e eas 174
@  PUCCH SITUCIUIE... ..ttt e e e e e e e e e e e e e naas 176
®  PRACH SIUCIUIE.....ccc ittt e e e e e e e e e e e s s aeeeeees 179

Signal characteristics

CONFIQUrE[:LTE]:DUPLEXING...cettttttrretuutnnunnaiaaaieseseeeaeaeaasereerereerresssstsnnnnnnneaesaaaaaaeees 153
(10N 1o U =Y I ) =Y o 1o o P 153
CONFIGUIEL:LTEJULLECCLECTBW.ceevveeeeeeeeeesereeeeee s seeeeseaeeeeeseeeeseseseeeeseseseeseseeeeeseenenenes 153
CONFIgure[:LTEJ:UL[:CC<CC>]:CY CPIEfiX....ceeeerrerrrrrnrnnunaaaaaaieseeeeeeeaeaeeeeeeeeeenennnnennnnnnnnnnns 154
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CONFIQUrE[:LTE]:ULLCCSCC:PLC:CID vveeeeeeeeeeeeeeeeeeeeeeseseeeseeeeseeeseseseneeseseeeseeseenees 154
CONFIQUPE[:LTE]:UL[:CC<CCS]:PLC:CIDGIOUD - ce v eeeeeeereeeserereseseseseeseseseseseseeseseseseeseeeees 155
CONFigure[:LTE]:UL[:CC<CC>]:PLC:PLID...ccuuuiiieeieeieie ettt eeea e 155
CONFigure[:LTE]:UL[:CC<CC>]:TDD:SPSC......uitiiiieiiiuiieeeetiiniie e e e e ettt e s e eeeanie s e e e eeebaa e e eees 155
CONFigure[:LTE]:UL[:CC<CC>]:TDD:UDCON ... .ceieeieeriieeeeeeiriiie e eeeeereee e e e eerre s e e e e eebnaeeaeas 156
FETCN:CCKCC I iCY CPIEfiIX 7. ceettueeieeeeeeteee e e eetee e e e ettt e e e e e e eab e e e e s eeta e e e e eresra s eesersnannnns 156
FETCR[:CCLCCS]:PLC:CIDGIOUD?. v eeeeeeeeeesesereseseseseeeseeeeeeeeeeseseseseseseseseseseeeeeeeanenenenenes 156
FETCh[:CCKCCI]:PLC:PLID?. ..ttt ettt et e et e et e e e e e e e e 157
MMEMory:LOAD[:CC<cC>]:DEMOASEtiNG....ceeeeeruueeeieiieiae ettt e e 157
MMEMory:STORe<n>[:CC<cC>|:DEMOASEHtiNG.....ccvuruiieiiiiiiieiieeiiiiee e e 157
MMEMOry:LOAD[:CC<CC>]:TMOD:UL......ceteieerirrrririiiiiiieieieseeeeeeeeeeeeeeeeeeeeesesssrarannnnnnnns 158
[SENSe:][LTE:][CC<cc>:]SFLatness:ECONGItIONS........c.ueeieeiieiiiiieeeeeeeriieeeeeeeeeree e e e eeevaes 158
[SENSe:|[LTE:[CC<CC>:]SFLANESS:OBANG. ... e eeeeereeeeeseeeeeeeseeeeeeeeeeeesesesesesesesesesesesesenes 158
[SENSE:][LTE:JUL:DEMOU:LOFREGUENCY ... vreeeeerrereereeeseeeseseseeseeesesseseseseeseessessessessessesnses 159
[SENSE:][LTE:JUL:DEMOU:LOLOCAION. cv. . vereeeseereeeeeeseseseseeseeeeeseeseseseeseeeseseseseseaseeeseeeees 159

CONFigure[:LTE]:DUPLexing <Duplexing>

Selects the duplexing mode.

Parameters:
<Duplexing> TDD
Time division duplex
FDD
Frequency division duplex
*RST: FDD
Example: //Select time division duplex

CONF:DUPL TDD

Manual operation: See "Selecting the LTE mode" on page 44

CONFigure[:LTE]:LDIRection <Direction>

Selects the link direction.

Parameters:
<Direction> DL
Selects the mode to analyze downlink signals.
UL
Selects the mode to analyze uplink signals.
Example: //Select downlink mode

CONF:LDIR DL

Manual operation: See "Selecting the LTE mode" on page 44

CONFigure[:LTE]:UL[:CC<cc>]:BW <Bandwidth>

Selects the channel bandwidth.
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Suffix:

<cc> Component Carrier

Parameters:

<Bandwidth> BW1_40 | BW3_00 | BW5_00 | BW10_00 | BW15_00 |
BW20_00

Example: /[Select bandwidth for single carrier measurement
CONF:UL:BW BW1 40

Example: /[Select bandwidth for first component carrier

CONF:UL:CC1:BW BW20 00

Manual operation: See "Remote commands to configure carrier aggregation”
on page 47
See "Channel Bandwidth / Number of Resource Blocks"
on page 47

CONFigure[:LTE]:UL[:CC<cc>]:CYCPrefix <PrefixLength>

Selects the cyclic prefix.

Suffix:

<cc> Component Carrier

Parameters:

<PrefixLength> NORM
Normal cyclic prefix length
EXT
Extended cyclic prefix length
AUTO
Automatic cyclic prefix length detection
*RST: AUTO

Example: //Single carrier measurements:
//Select extended cyclic prefix
CONF:UL:CYCP EXT

Example: //Aggregated carrier measurements:

/[Select extended cyclic prefix for the first carrier
CONF:UL:CC1:CYCP EXT

Manual operation: See "Cyclic Prefix" on page 48

CONFigure[:LTE]:UL[:CC<cc>]:PLC:CID <CellID>

Defines the cell ID.

Suffix:

<cc> Component Carrier
Parameters:

<CelllD> AUTO

Automatically determines the cell ID.
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<numeric value> (integer only)
Number of the cell ID.

Range: 0 to 503

Example: //Select automatic detection of the cell ID
CONF:UL:PLC:CID AUTO

Manual operation: See "Configuring the Physical Layer Cell Identity" on page 49

CONFigure[:LTE]:UL[:CC<cc>]:PLC:CIDGroup <GroupNumber>

Selects the cell identity group.

Suffix:
<cc> Component Carrier
Parameters:
<GroupNumber> <numeric value> (integer only)
Range: 1 to 167
*RST: 0
Example: /[Select cell identity group 12

CONF:UL:PLCI:CIDG 12

Manual operation: See "Configuring the Physical Layer Cell Identity" on page 49

CONFigure[:LTE]:UL[:CC<cc>]:PLC:PLID <Identity>
Selects the physical layer identity.

Suffix:

<cc> Component Carrier
Parameters:

<ldentity> 0112

Example: //Select physical layer identity 2

CONF:DL:PLC:PLID 2

Manual operation: See "Configuring the Physical Layer Cell Identity" on page 49

CONFigure[:LTE]:UL[:CC<cc>]:TDD:SPSC <Configuration>

Selects the special TDD subframe configuration.

Suffix:

<cc> Component Carrier
Parameters:

<Configuration> <numeric value>

Example: //Single carrier measurements:

//Select special subframe configuration
CONF:UL:TDD:SPSC 2
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Example: /ICarrier aggregation measurements:
/[Selects special subframe configuration for the first carrier.
CONF:UL:CC1:TDD:SPSC 2

Manual operation: See "Conf. of Special Subframe" on page 49

CONFigure[:LTE]:UL[:CC<cc>]:TDD:UDConf <Configuration>

Selects the subframe configuration for TDD signals.

Suffix:
<cc> Component Carrier
Parameters:
<Configuration> <numeric value>
Range: 0to6
*RST: 0
Example: /[Single carrier measurements:
//Selects allocation configuration number
CONF:UL:TDD:UDC 4
Example: /ICarrier aggregation measurements:

//Select allocation configuration number 4 for the first carrier
CONF:UL:CC1:TDD:UDC 4

Manual operation: See "TDD UL/DL Allocations" on page 48

FETCh[:CC<cc>]:CYCPrefix?
Queries the cyclic prefix type that has been detected.

Suffix:
<cc> Component Carrier

Return values:

<PrefixType> The command returns -1 if no valid result has been detected yet.
NORM
Normal cyclic prefix length detected
EXT
Extended cyclic prefix length detected
Example: /IQuery current cyclic prefix length type
FETC:CYCP?
Usage: Query only

FETCh[:CC<cc>]:PLC:CIDGroup?
Queries the cell identity group that has been detected.

Suffix:
<cc> Component Carrier
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Return values:
<CIDGroup> The command returns -1 if no valid result has been detected yet.

Range: 0 to 167

Example: /IQuery the current cell identity group
FETC:PLC:CIDG?

Usage: Query only

FETCh[:CC<cc>]:PLC:PLID?
Queries the cell identity that has been detected.

Suffix:
<cc> Component Carrier

Return values:
<Identity> The command returns -1 if no valid result has been detected yet.

Range: 0 to 2

Example: //Query the current cell identity
FETC:PLC:PLID?

Usage: Query only

MMEMory:LOAD[:CC<cc>]:DEModsetting <File>
Restores previously saved demodulation settings.

The file must be of type .allocation and depends on the link direction that was cur-
rently selected when the file was saved. You can load only files with correct link direc-

tions.

Suffix:

<cc> Component Carrier

Parameters:

<File> String containing the path and name of the file.
Example: /[Load allocation file

MMEM:LOAD:DEM 'D:\USER\Settingsfile.allocation'

Manual operation: See "User defined test scenarios" on page 51

MMEMory:STORe<n>[:CC<cc>]:DEModsetting <FileName>

Saves the signal description.

Suffix:
<n> irrelevant
<cc> irrelevant
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Parameters:

<FileName> String containing the path and name of the file.
The file extensionis .allocation.

Example: //[Save signal description

MMEM:STOR:DEM 'c:\TestSignal.allocation'

Manual operation: See "User defined test scenarios" on page 51

MMEMory:LOAD[:CC<cc>]:TMOD:UL <TestModel>
Loads an O-RAN test case.

Suffix:

<cc> Component Carrier

Parameters:

<TestModel> <string>
String that contains the name of the O-RAN test case, e.g. ' TC
3.2.3.7.1".

Example: /[Select O-RAN test case

MMEM:LOAD:TMOD:DL 'TC 3.2.3.7.1"

Manual operation: See "ORAN test cases" on page 50

[SENSe:][LTE:][CC<cc>:]SFLatness:ECONditions <State>

Turns extreme conditions for spectrum flatness measurements on and off.

Suffix:
<cc> Component Carrier
Parameters:
<State> ON|OFF|1]0
*RST: OFF
Example: /[Turn on extreme conditions

SFL:ECON ON

Manual operation: See "Extreme Conditions" on page 50

[SENSe:][LTE:][CC<cc>:]SFLatness:OBANd <Subbands>

Selects the operating band for spectrum flathess measurements.

Suffix:
<cc> Component Carrier
Parameters:
<Subbands> <numeric value> (integer only)
Range: 1 to 40
*RST: 1
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Example: //Select operating band 10
SFL:0BAN 10

Manual operation: See "Operating Band Index" on page 50

[SENSe:][LTE:]JUL:DEMod:LOFRequency <Frequency>

Defines the LO frequency when its location is not at the center of the channel band-
width.

Prerequisites for this command
® Turn on custom LO location ([SENSe: ] [LTE: ]UL:DEMod: LOLocation).

Parameters:

<Frequency> <numeric value>
Default unit: Hz

Example: //Define LO frequency

UL:DEM:LOL USER
UL:DEM:LOFR 850MHZ

Manual operation: See "Remote commands to configure carrier aggregation”
on page 47

[SENSe:][LTE:]JUL:DEMod:LOLocation <Location>

Selects the location of the local oscillator in a system with contiguous aggregated carri-
ers.

Parameters:
<Location> CACB
LO is at the center of the aggregated channel bandwidth.

CCcC
One LO is at the center of each component carrier.

USER

One LO is used for all component carriers. The frequency is not
necessarily at the center of the aggregated channel bandwidth.
You can define the LO frequency with .

*RST: CABC

Example: //Use an LO for each component carrier.
UL:DEM:LOL CCC

Manual operation: See "Remote commands to configure carrier aggregation”
on page 47

MIMO configuration

CONFigure[:LTEJ:UL[:CC<CC]:MIMO:ASELECHON. «v..vereeeeeeseseeeereseseeeeseseseeseseseesneseseenen. 160
CONFigure[:LTE]:UL[:CC<cc>]:MIMO:PUCCh:CONFIg.....ccuuieiuieeaieieeieeee e ee e eee e 160
CONFigure[:LTE]:UL[:CC<cc>]:MIMO:PUSCh:CONFIg.....ccutituiieieiieeiei et eeas 160
CONFigure[.LTE]:UL[:CC<cc>]:MIMO:SRS:CONFIQ....ccuuiieierirrrieeeeeeeeiiieeeeeeenneeeeeeenrnn s 161
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CONFigure[:LTE]:UL[:CC<cc>]:MIMO:ASELection <Antenna>
Selects the antenna for measurements with MIMO setups.

In case of Time Alignment measurements, the command selects the reference

antenna.
Suffix:
<cc> Component Carrier
Parameters:
<Antenna> ANT1 | ANT2 | ANT3 | ANT4
Select a single antenna to be analyzed
ALL
Select all antennas to be analyzed
Example: /[Select antenna to be analyzed

CONF:UL:MIMO:ASEL ANT2

Manual operation: See "MIMO Configuration" on page 51

CONFigure[:LTE]:UL[:CC<cc>]:MIMO:PUCCh:CONFig <Antenna>
Selects the number of antennas for the PUCCH in a MIMO setup.

Suffix:
<cc> Component Carrier
Parameters:
<Antenna> X1
Use 1 antenna.
TX2
Use 2 antennas.
Example: /[Select number of antennas for PUCCH transmission

CONF:UL:MIMO:PUCC:CONF TX1

Manual operation: See "MIMO Configuration" on page 51

CONFigure[:LTE]:UL[:CC<cc>]:MIMO:PUSCh:CONFig <Antenna>
Selects the number of antennas for the PUSCH in a MIMO setup.

Suffix:
<cc> Component Carrier
Parameters:
<Antenna> X1
Use 1 antenna.
X2
Use 2 antennas.
TX4

Use 4 antennas.
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Example: //Select number of antennas for PUSCH transmission
CONF:UL:MIMO:PUSC:CONF TX1

Manual operation: See "MIMO Configuration" on page 51

CONFigure[:LTE]:UL[:CC<cc>]:MIMO:SRS:CONFig <Antenna>

Selects the number of antennas for the sounding reference signal in a MIMO setup.

Suffix:
<cc> Component Carrier
Parameters:
<Antenna> X1
Use 1 antenna.
TX2
Use 2 antennas.
TX4
Use 4 antennas.
Example: //Select number of antennas for SRS transmission

CONF:UL:MIMO:SRS:CONF TX1

Manual operation: See "MIMO Configuration" on page 51

Subframe configuration

CONFigure[:LTE:UL[:CC<CC>]:CSUBramMES......uuuuuaaareieeeeeeeeeeeeeeeeeeeeeeeeeeeneenennnnnnnnaaanaeens 161
CONFigure[:LTE]:UL[:CC<cc>]:SUBFrame<sf>:ALLOCI:CONT.........cccevererrrrrreeerereinnnnnnnnnnns 162
CONFigure[:LTE]:UL[:CC<cc>]:SUBFrame<sf>:ALLoc:MODulation............ceeeeevevveveeeeennnnns 162
CONFigure[:LTE]:UL[:CC<cc>]:SUBFrame<sf>:ALLoc:PRECoding:CBINdexX..........c..ccevvrrnne 162
CONFigure[:LTE]:UL[:CC<cc>]:SUBFrame<sf>:ALLoc:PRECoding:CLMapping..........cc........ 163
CONFigure[:LTE]:UL[:CC<cc>]:SUBFrame<sf>:ALLoc:PUCCh:FORMat.......c...cceeveuriniennnns 163
CONFigure[.LTE]:UL[:CC<cc>]:SUBFrame<sf>:ALLoC:PUCCh:NPAR...........ccevvruererrrrrrnnnnn. 164
CONFigure[:LTE]:UL[:CC<cc>]:SUBFrame<sf>:ALLoc:PUSCh:CSField............cuvuruuuaaanannnn. 164
CONFigure[:LTE]:UL[:CC<cc>]:SUBFrame<sf>:ALLOC:PUSCh:NDMRS......ccccceeeiererereraaannnn. 164
CONFigure[:LTE]:UL[:CC<cc>]:SUBFrame<sf>:ALLOC:RATO.......ccceeerrrruiereeeierreeeeeeeeennann. 165
CONFigure[:LTE]:UL[:CC<cc>]:SUBFrame<sf>:ALLoc[:CLUSter<cl>]:RBCount................... 165
CONFigure[:LTE]:UL[:CC<cc>]:SUBFrame<sf>:ALLoc[:CLUSter<cl>]:RBOFfset.................. 166
[SENSE:]ILTE:JUL:DEMOGACON ... eee e eseeeeeeseeeeseseeeeeeseseseeseseseeeeseseseseseseeseseseseeeens 166
[SENSE:][LTE:JUL:FORMAE:SCD......cceeieeeieeeieeeieiintiaaaaaaae e e e e e e eeeaaaaaeeeeeeeeeeeeeeeeesenennnnnnnnnn 166

CONFigure[:LTE]:UL[:CC<cc>]:CSUBframes <Subframes>

Selects the number of configurable subframes in the uplink signal.

Suffix:

<cc> Component Carrier
Parameters:

<Subframes> Range: 1 to 10

*RST: 1

User Manual 1176.8997.02 — 13 161



R&S®VSE-K10x (LTE Uplink) Remote control

Remote commands to configure the application

Example: //Define number of configurable subframes
CONF:UL:CSUB 5

CONFigure[:LTE]:UL[:CC<cc>]:SUBFrame<sf>:ALLoc:CONT <AllocationContent>
Allocates a PUCCH or PUSCH to an uplink allocation.

Suffix:

<cc> Component Carrier
<sf> Subframe
Parameters:

<AllocationContent> NONE
Turns off the PUSCH and the PUCCH.

PUCCh
Turns on the PUCCH.

PUSCh
Turns on the PUSCH.

PSCC
Turns on the PUCCH as well as the PUSCH.

*RST: PUSCh

Example: //Assign PUCCH allocation to a subframe
CONF:UL:SUBF8:ALL:CONT PUCC

Manual operation: See "Enable PUCCH" on page 55
See "Enable PUSCH" on page 56

CONFigure[:LTE]:UL[:CC<cc>]:SUBFrame<sf>:ALLoc:MODulation <Modulation>

Selects the modulation of an uplink allocation.

Suffix:
<cc> Component Carrier
<sf> Subframe
Parameters:
<Modulation> QPSK | QAM16 | QAM64 | QAM256
*RST: QPSK
Example: //Define modulation of the allocation in subframe 8

CONF:UL:SUBF8:ALL:MOD QPSK

Manual operation: See "Modulation" on page 56

CONFigure[:LTE]:UL[:CC<cc>]:SUBFrame<sf>:ALLoc:PRECoding:CBINdex
<CodebookIndex>

Selects the codebook index for a PUSCH allocation.
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Suffix:
<cc> Component Carrier
<sf> Subframe
Parameters:
<CodebookIndex> Range: 0 to 5
*RST: 0
Example: //Select codebook index for PUSCH allocation

CONF:UL:SUBF:ALL:PREC:CBIN 1

Manual operation: See "Enhanced PUSCH Configuration” on page 56

CONFigure[:LTE]:UL[:CC<cc>]:SUBFrame<sf>:ALLoc:PRECoding:CLMapping

<Mapping>
Selects the codeword to layer mapping for a PUSCH allocation.
Suffix:
<cc> Component Carrier
<sf> Subframe
Parameters:
<Mapping> LC11|LC21|LC22
Example: /IAssign codeword-to-layer mapping to subframe 2

CONF:UL:SUBF2:ALL:PREC:CLM LC11

Manual operation: See "Enhanced PUSCH Configuration” on page 56

CONFigure[:LTE]:UL[:CC<cc>]:SUBFrame<sf>:ALLoc:PUCCh:FORMat <Format>
Selects the PUCCH format for a specific subframe.

The command is available if you have selected PUCCH format selection on subframe
basis with CONFigure [:LTE] :UL[:CC<cc>] : PUCCh:FORMat.

Suffix:

<cc> Component Carrier

<sf> Subframe

Parameters:

<Format> F1 (F1)
F1A (F1a)
F1B (F1b)
F2 (F2)
F2A (F2a)
F2B (F2b)
F3 (F3)
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Example: /[Select PUCCH format in subframe 4
CONF:UL:SUBF4:ALL:PUCC:FORM F3

Manual operation: See "Enhanced PUCCH Configuration" on page 58

CONFigure[:LTE]:UL[:CC<cc>]:SUBFrame<sf>:ALLoc:PUCCh:NPAR
<Configuration>

Defines N_PUCCH on a subframe basis.

The command is available if CONFigure [ :LTE] :UL[:CC<cc>] : PUCCh:NPAR
on page 178 is turned on.

Suffix:

<cc> Component Carrier
<sf> Subframe
Parameters:

<Configuration> <numeric value>
Example: /[Select N_PUCCH

CONF:UL:SUBF:ALL:PUCC:NPAR 2

Manual operation: See "Enhanced PUCCH Configuration" on page 58

CONFigure[:LTE]:UL[:CC<cc>]:SUBFrame<sf>:ALLoc:PUSCh:CSField
<CyclicShiftField>

Defines the cyclic shift field of the demodulation reference signal.

Available if CONFigure[:LTE] : UL[:CC<cc>] : DRS:AOCC on page 168 has been

turned on.

Suffix:

<cc> Component Carrier

<sf> Subframe

Parameters:

<CyclicShiftField> Range: 0Oto7
*RST: 0

Example: //Define cyclic shift field

CONF:UL:SUBF:ALL:PUSC:CSF 4

Manual operation: See "Enhanced Demodulation Reference Signal Configuration"
on page 57

CONFigure[:LTE]:UL[:CC<cc>]:SUBFrame<sf>:ALLoc:PUSCh:NDMRs <Value>
Defines the part of the DMRS index that is used for the uplink scheduling assignment.

Suffix:
<cc> Component Carrier
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<sf> Subframe
Parameters:
<Value> <numeric value>

Range: 0to 11
*RST: 0

Example: //Defines DMRS index
CONF:UL:SUBF:ALL:PUSC:NDMR 2

Manual operation: See "Enhanced Demodulation Reference Signal Configuration"
on page 57

CONFigure[:LTE]:UL[:CC<cc>]:SUBFrame<sf>:ALLoc:RATO <State>

Turns the resource allocation type 1 on and off.

Suffix:
<cc> Component Carrier
<sf> Subframe
Parameters:
<State> ON|OFF|1]|0
*RST: OFF
Example: /[Turn on resource allocation type 1

CONF:UL:SUBF:ALL:RATO ON

Manual operation: See "Enhanced PUSCH Configuration" on page 56

CONFigure[:LTE]:UL[:CC<cc>]:SUBFrame<sf>:ALLoc[:CLUSter<cl>]:RBCount
<ResourceBlocks>

Selects the number of resource blocks in an uplink subframe.

Suffix:
<cc> Component Carrier
<sf> Subframe
<cl> Cluster
Parameters:
<ResourceBlocks>  <numeric value>
*RST: 11
Example: /[Select number of resource blocks for subframe 8

CONF:UL:SUBF8:ALL:RBC 8

Manual operation: See "Number of RB" on page 56
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CONFigure[:LTE]:UL[:CC<cc>]:SUBFrame<sf>:ALLoc[:CLUSter<cl>]:RBOFfset
<Offset>

Defines the resource block offset in an uplink subframe.

Suffix:
<cc> Component Carrier
<sf> Subframe
<cl> Cluster
Parameters:
<Offset> <numeric value>
*RST: 2
Example: //Define resource block offset

CONF:UL:SUBF8:ALL:RBOF 5

Manual operation: See "Offset RB" on page 56

[SENSe:][LTE:]JUL:DEMod:ACON <Type>
Selects the method of automatic demodulation.

Parameters:
<Type> ALL
Automatically detects and demodulates the PUSCH and SRS.

OFF
Automatic demodulation is off.

SCON
Automatically detects and demodulates the values available in
the subframe configuration table.

Example: /[Turn off automatic demodulation off
UL:DEM:ACON OFF

Manual operation: See "Auto Demodulation" on page 54

[SENSe:][LTE:]JUL:FORMat:SCD <State>
Turns detection of the subframe configuration on and off.

Prerequisites for this command
® Turn off auto demodulation [SENSe: ] [LTE: ]UL:DEMod: ACON

Parameters:
<State> ON|OFF|1]0
*RST: OFF
Example: /[Turn on automatic subframe configuration

UL:FORM:SCD ON

Manual operation: See "Subframe Configuration Detection" on page 54
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Global settings

CONFIgUre[:LTE:ORAN:TCASE. . ..ttt ettt ettt e e et e e e et e e e e e e e e e e eaaeeas 167
CONFIGUIE[:LTE]:ULECCSEEST:SFNO. e e seeeeseseeseseseseseseesereeseneeseseesenees 167
CONFIgUure[:LTEJ:UL[:CC<CCSI:UEID. .. ceieeeeeeeeeeee ettt a e e e e e e e e e e e e e aeeeeeeeeees 167

CONFigure[:LTE]:ORAN:TCASe <Testcase>

Selects an O-RAN test case.

Parameters:
<Testcase> <string>
String containing the name of the test case, e.g. "TC
3.2.3.7.1".
The string "NONE" removes a test case.
*RST: NONE
Example: //Select O-RAN test case TC 3.2.3.7.1

CONF:ORAN:TCAS "TC 3.2.3.7.1"
CONF:ORAN:TCAS "NONE"

Manual operation: See "ORAN Test Case" on page 59

CONFigure[:LTE]:UL[:CC<cc>]:SFNO <Offset>
Defines the system frame number offset.

The application uses the offset to demodulate the frame.

Suffix:

<cc> Component Carrier

Parameters:

<Offset> <numeric value> (integer only)
*RST: 0

Example: //Select frame number offset

CONF:UL:SENO 2

Manual operation: See "Frame Number Offset" on page 59

CONFigure[:LTE]:UL[:CC<cc>]:UEID <ID>
Defines the radio network temporary identifier (RNTI) of the UE.

Suffix:

<cc> Component Carrier

Parameters:

<ID> <numeric value> (integer only)
Range: 0 to 65535
*RST: 0
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Example: //[Define a RNTI of 2
CONF:UL:UEID 2

Manual operation: See "UE ID/n_RNTI" on page 59

Demodulation reference signal

CONFIQUre[:LTE]:UL[:CC<CESJ:DRSAOCC - veeeeereeseseeseeeeseeeeseseesesseseeseseeseseeseseseseesesens 168
CONFigure[.LTE]:UL[:CC<CC>]:DRS:DSSHIift.....cuueiiieieiiriiieeeereiiiee e e e eeeiee e e e eenie e e e eeennanes 168
CONFigure[:LTE]:UL[:CC<cC>]:DRS:GRPHOPPING. .. .uururunnueaaiaaaeeeeereeeaeeeeereeeeeeeeeeennnnnnnnns 168
CONFigure[:LTE]:UL[:CC<CC>]:DRS:NDMRS.....ccccettttuuieeeeeiiiriieieeeeeeriee e e e s eeriaeeeeeeennaaens 169
CONFigure[:LTE]:UL[:CC<CC>]:DRS:PLID.....ccettteieeeieetiieeee ettt e et e e e et e e e e e 169
CONFigure[:LTE]:UL[:CC<cCc>]:DRS:PUCCH:POWET.......ceuiiieiiiiaeeeieeeeeee et ee e 169
CONFigure[:LTE]:UL[:CC<CC>]:DRS[:PUSCN]:POWET.......veeeeeeerereeeeseeseseeseseeseseeseseesenenn. 170
CONFigure[.LTE]:UL[:CC<cc>]:DRS:SEQHOPPING.....cerrrruiereerrirriieeeeeeinteeeeeeerinneeeeeeenennns 170

CONFigure[:LTE]:UL[:CC<cc>]:DRS:AOCC <State>

Turns the configuration of the demodulation reference signal on a subframe basis via
the "Cyclic Field Shift" on and off.

Suffix:

<cc> Component Carrier

Parameters:

<State> ON | OFF

Example: /[Turn on Activate-DMRS-with OCC

CONF:UL:DRS:AOCC ON

Manual operation: See "Activate-DMRS-With OCC" on page 62

CONFigure[:LTE]:UL[:CC<cc>]:DRS:DSSHift <Shift>

Selects the delta sequence shift of the uplink signal.

Suffix:

<cc> Component Carrier

Parameters:

<Shift> <numeric value> (integer only)
*RST: 0

Example: /[Select delta sequence shift

CONF:UL:DRS:DSSH 3

Manual operation: See " Delta Sequence Shift" on page 61

CONFigure[:LTE]:UL[:CC<cc>]:DRS:GRPHopping <State>
Turns group hopping for uplink signals on and off.

Suffix:
<cc> Component Carrier
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Parameters:
<State> ON|OFF|1]0

*RST: OFF
Example: /[Turn on group hopping

CONF:UL:DRS:GRPH ON

Manual operation: See " Group Hopping" on page 60

CONFigure[:LTE]:UL[:CC<cc>]:DRS:NDMRs <Value>

Defines the npyrs.

Suffix:

<cc> Component Carrier
Parameters:

<Value> <numeric value>
Example: //Select npyrs 0.

CONF:UL:DRS:NDMR O

Manual operation: See "n(1) DMRS" on page 61

CONFigure[:LTE]:UL[:CC<cc>]:DRS:PLID <Identity>

Defines the (cell) identity of the demodulation reference signal (DRS).

Suffix:

<cc> Component Carrier

Parameters:

<ldentity> FCID
From Cell ID: Uses the common identity defined with
CONFigure[:LTE] :UL[:CC<cc>]:PLC:PLID on page 155.
<numeric value>
Custom Identity for the DRS (range: 1...2).
*RST: FCID

Example: /[Select identity of DRS

CONF:UL:DRS:PLID FCID

Manual operation: See "Configuring the Physical Layer Cell Identity" on page 49

CONFigure[:LTE]:UL[:CC<cc>]:DRS:PUCCh:POWer <Power>
Sets the relative power of the PUCCH.

Suffix:
<cc> Component Carrier
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Parameters:
<Power> <numeric value>
*RST: 0
Default unit: dB
Example: /[Define power of the PUCCH

CONF:UL:DRS:PUCC:POW 2

Manual operation: See " Relative Power PUCCH" on page 61

CONFigure[:LTE]:UL[:CC<cc>]:DRS[:PUSCh]:POWer <Power>
Sets the relative power of the PUSCH.

Suffix:
<cc> Component Carrier
Parameters:
<Power> <numeric value>
*RST: 0
Default unit: dB
Example: //Define power of the PUSCH

CONF:UL:DRS:POW 2

Manual operation: See " Relative Power PUSCH" on page 60

CONFigure[:LTE]:UL[:CC<cc>]:DRS:SEQHopping <State>

Turns sequence hopping for uplink signals on and off.

Suffix:
<cc> Component Carrier
Parameters:
<State> ON|OFF|1]0
*RST: OFF
Example: /[Turn on sequence hopping

CONF:UL:DRS:SEQH ON

Manual operation: See " Sequence Hopping" on page 61

Sounding reference signal

CONFigure[:LTE]:UL[:CC<CC>]:SRS:ANST ... .ttt ettt e e et e e et e e e e e e eeab e e e e eeeenas 171
CONFigure[:LTE]:UL[:CC<CC>]:SRS:BHOP.......ccoee ettt et 171
CONFIGUre[:LTE]:UL[:CCSCE>T:SRSBSRS . ...e.veeeeeeeeeeseseeseseesesesesesseseseeseseesesseseseeseseeees 171
CONFIQUrE[:LTE]:UL[:CCSCC>:SRS:CSRS. cvv-veeeereresereeeeseseseseseeseseeseseeseseesessesessesessesens 172
CONFIQUrE[:LTE]:UL[CCSOES:SRS:CYCS. e sereeeeseeseseseseeseseeseseeseseeseseesesseseesesens 172
CONFigure[:LTEJ:UL[:CC<CC>]:SRS:ISRS.....ceititirieuunuuiaaaaaaaa e e e e e eeeaaeaeeeeeeeeeeeeneenennnnnnnes 172
CONFigure[:LTEJ:UL[:CC<CC>]:SRS:MUPT .....cceeeieeeeeeeeeeeeeeieieieresse e s e e e e e e e e e e e e e aeeeeeeees 173
CONFigure[.LTE]:UL[:CC<CC>]:SRSINRRC.......ctuciiieieiittiieeeeeettie e e e et eeeeeete e e e e eerananns 173
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CONFIQUrE[:LTE]:UL[:CCCC>]:SRS:POWET ... eeeeeeeeseeseseeseseeseseesesseseseesessesessesessesesesens 173
CONFIGUrE[:LTE]:UL[:CCSOE>: SRS STAT oo eeeeeseseeeseeseseeseseeseseeseseesessesesseseseenes 173
CONFigure[:LTEJ:UL[:CC<cC>]:SRS:SUCONFIG.....ceererrrreurnrnnnnaaaaaaae e eeeeeeeeaeeeeeeeeeeeeeeeeenenens 174
CONFigure[:LTE]:UL[:CC<cC>]:SRS:TRCOMD....ccetrruiriiiiiiiiie ettt eeeee 174

CONFigure[:LTE]:UL[:CC<cc>]:SRS:ANST <State>

Turns simultaneous transmission of the sounding reference signal (SRS) and ACK/
NACK messages (via PUCCH) on and off.

Simultaneous transmission works only if the PUCCH format ist either 1, 1a, 1b or 3.

Suffix:
<cc> Component Carrier
Parameters:
<State> ON
Allows simultaneous transmission of SRS and PUCCH.
OFF
SRS not transmitted in the subframe for which you have config-
ured simultaneous transmission of PUCCH and SRS.
Example: /[Turn on simultaneous transmission of the SRS and PUCCH in

one subframe
CONF:UL:SRS:ANST ON

Manual operation: See "A/N + SRS Simultaneous TX" on page 65

CONFigure[:LTE]:UL[:CC<cc>]:SRS:BHOP <Bandwidth>
Defines the frequency hopping bandwidth by,

Suffix:
<cc> Component Carrier
Parameters:
<Bandwidth> <numeric value>
*RST: 0
Example: /[Define frequency hopping bandwidth

CONF:UL:SRS:BHOP 1

Manual operation: See " Hopping BW b_hop" on page 64

CONFigure[:LTE]:UL[:CC<cc>]:SRS:BSRS <Bandwidth>
Defines the bandwidth of the SRS (Bggs).

Suffix:

<cc> Component Carrier
Parameters:

<Bandwidth> <numeric value>

*RST: 0
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Example: /[Select SRS bandwidth
CONF:UL:SRS:BSRS 1

Manual operation: See " SRS Bandwidth B SRS" on page 63

CONFigure[:LTE]:UL[:CC<cc>]:SRS:CSRS <Configuration>
Defines the SRS bandwidth configuration (Cgrs)-

Suffix:
<cc> Component Carrier
Parameters:
<Configuration> <numeric value>
*RST: 0
Example: //Select SRS bandwidth configuration

CONF:UL:SRS:CSRS 2

Manual operation: See " SRS BW Conf. C_SRS" on page 64

CONFigure[:LTE]:UL[:CC<cc>]:SRS:CYCS <CyclicShift>

Sets the cyclic shift n_CS used for the generation of the sounding reference signal

CAZAC sequence.

Suffix:

<cc> Component Carrier

Parameters:

<CyclicShift> <numeric value>
*RST: 0

Example: //Select cyclic shift

CONF:UL:SRS:CYCS 2

Manual operation: See " SRS Cyclic Shift N_CS" on page 64

CONFigure[:LTE]:UL[:CC<cc>]:SRS:ISRS <Index>

Defines the SRS configuration index (Isrs).

Suffix:
<cc> Component Carrier
Parameters:
<Index> <numeric value>
*RST: 0
Example: /[Select configuration index

CONF:UL:SRS:ISRS 1

Manual operation: See " Conf. Index | SRS" on page 64
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CONFigure[:LTE]:UL[:CC<cc>]:SRS:MUPT <State>
Turns SRS MaxUpPts on and off.

Suffix:

<cc> Component Carrier

Parameters:

<State> ON|OFF|1]0
*RST: OFF

Example: /[Turn on MaxUpPts

CONF:UL:SRS:MUPT ON

Manual operation: See "SRS MaxUpP1s" on page 63

CONFigure[:LTE]:UL[:CC<cc>]:SRS:NRRC <Value>

Defines the UE-specific parameter frequency domain position nggc.

Suffix:

<cc> Component Carrier

Parameters:

<Value> <numeric value>
*RST: 0

Example: /[Select ngre

CONF:UL:SRS:NRRC 1

Manual operation: See " Freq. Domain Pos. n_RRC" on page 65

CONFigure[:LTE]:UL[:CC<cc>]:SRS:POWer <Power>

Defines the relative power of the sounding reference signal.

Suffix:
<cc> Component Carrier
Parameters:
<Power> <numeric value>
*RST: 0
Example: //Define the power of sounding reference signal

CONF:UL:SRS:POW -1.2

Manual operation: See " SRS Rel Power" on page 64

CONFigure[:LTE]:UL[:CC<cc>]:SRS:STAT <State>
Turns the sounding reference signal on and off.

Suffix:
<cc> Component Carrier
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Parameters:
<State> ON|OFF|1]|0
*RST: OFF
Example: /[Turn on the sounding reference signal

CONF:UL:SRS:STAT ON

Manual operation: See " Present" on page 63

CONFigure[:LTE]:UL[:CC<cc>]:SRS:SUConfig <Configuration>
Defines the SRS subframe configuration.

Prerequisites for this command
® Turn on the sounding reference signal with CONFigure [ :LTE] : UL[:CC<cc>] :

SRS :STAT.
Suffix:
<cc> Component Carrier
Parameters:
<Configuration> <numeric value> (integer only)
Range: 0 to 14
*RST: 0
Example: //Select SRS subframe configuration 4

CONF:UL:SRS:SUC 4

Manual operation: See " SRS Subframe Configuration" on page 63

CONFigure[:LTE]:UL[:CC<cc>]:SRS:TRComb <Value>

Defines the transmission comb (kr¢).

Suffix:
<cc> Component Carrier
Parameters:
<Value> <numeric value>
*RST: 0
Example: /[Define transmission comb

CONF:UL:SRS:TRC 1

Manual operation: See " Transm. Comb. k_TC" on page 65

PUSCH structure

CONFigure[:.LTE]:UL[:CC<cC>]:PUSCh:FHMOGE.........ceteereiiriiieeeeeeiiieeieeeeeetneeeeeeeentaneeeees 175
CONFigure[:.LTE]:UL[:CC<cC>]:PUSCh:FHOFTSEL........uceeeieieirieiieeeeeieiice e 175
CONFigure[:LTE]:UL[:CC<cc>]:PUSCh:FHOP:IIHB.......cceuiieeeeeee e 175
CONFigure[:LTEJ:UL[:CC<CC]:PUSCRNOSM.....eeeeeeeeeeeereeeerereeeeeeseseseseeeeeeeseseeneseseeseses 176
CONFiIgUre[:LTEJ:UL[CCSCC:PUSCRPLID. ...ttt eeeeeeeeeee st eeeeeeeeeeeeeeseseeeeeeeeeeeneeeennes 176
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CONFigure[:LTE]:UL[:CC<cc>]:PUSCh:FHMode <HoppingMode>
Selects the frequency hopping mode in the PUSCH structure.

Suffix:
<cc> Component Carrier
Parameters:
<HoppingMode> NONE
No hopping
INTer
Inter subframe hopping
INTRa
Intra subframe hopping
*RST: NONE
Example: [[Turn off frequency hopping for PUSCH

CONF:UL:PUSC:FHM NONE

Manual operation: See " Frequency Hopping Mode" on page 66

CONFigure[:LTE]:UL[:CC<cc>]:PUSCh:FHOFfset <Offset>
Defines the frequency hopping offset for the PUSCH.

Suffix:
<cc> Component Carrier
Parameters:
<Offset> <numeric value>

*RST: 4
Example: //Define a hopping offset

CONF:UL:PUSC:FHOF 5

Manual operation: See " PUSCH Hopping Offset" on page 67

CONFigure[:LTE]:UL[:CC<cc>]:PUSCh:FHOP:IIHB <HBInfo>
Defines the information in hopping bits of the PUSCH.

Suffix:
<cc> Component Carrier
Parameters:
<HBInfo> <numeric value>
Range: 0 to 3
*RST: 0
Example: /[Select information in hopping bits

CONF:UL:PUSC:FHOP:IIHB 1

Manual operation: See " Info. in Hopping Bits" on page 67
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CONFigure[:LTE]:UL[:CC<cc>]:PUSCh:NOSM <NoOfSubbands>
Defines the number of subbands/M of the PUSCH.

Suffix:
<cc> Component Carrier
Parameters:
<NoOfSubbands> <numeric value>
*RST: 4
Example: /[Select number of subbands

CONF:UL:PUSC:NOSM 2

Manual operation: See " Number of Subbands" on page 66

CONFigure[:LTE]:UL[:CC<cc>]:PUSCh:PLID <Identity>
Defines the (cell) identity of the PUSCH.

Suffix:

<cc> Component Carrier

Parameters:

<ldentity> FCID
From cell ID: Uses the common Identity defined with
CONFigure[:LTE] :UL[:CC<cc>] :PLC:PLID on page 155.
<numeric value>
Custom identity for the PUCCH (range: 1...2).
*RST: FCID

Example: //Select PUSCH identity

CONF:UL:PUSC:PLID O

Manual operation: See "Configuring the Physical Layer Cell Identity" on page 49

PUCCH structure

CONFigure[:.LTE]:UL[:CC<cC>]:PUCCH:DESHIft.......cvueieeeiiiiiiieeeeeieeteeeeeeeeeree e e e e e eens 176
CONFigUre[:LTE]:UL[:CC<CC>:PUCCH:FORMEL. .. ..eeeesereeeeeeeseseesessesessesessesessesesseseseeens 177
CONFIgUre[:LTEJ:UL[:CC<CE>J:PUCCRINTCS oeeoeeeeeeeeeeeeeeeeeeeeeeeeeseeeeseeseseeseseseseeseneesenees 177
CONFigure[.LTE]:UL[:CC<cC>]:PUCCHIN2RB......ccuuerieeeirtnieeeeeeeniireeeeeeinieseeeeeetneeeeeeenes 178
CONFigure[:LTEJ:UL[:CC<cC>]:PUCCH:NORB.......cciieieieeeeeieeeeeeeeeereeeeeeeeeeeeeeeeennnaaae s 178
CONFigure[:LTEJ:UL[:CC<CC>]:PUCCH:NPAR.........ceeeeeteeeeeeeeeeeeeeteteee e e e e e e e aaaaaees 178
CONFigure[:LTE]:UL[:CC<CC>]:PUCCH:PLID.....ccccetetrieeeeeeeeeieie et ee et eeeaee e 179

CONFigure[:LTE]:UL[:CC<cc>]:PUCCh:DESHift <Shift>
Defines the delta shift of the PUCCH.

Suffix:
<cc> Component Carrier
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Parameters:
<Shift> <numeric value>
Range: 1to3
*RST: 2
Example: /[Select a delta shift for the PUCCH

CONF:UL:PUCC:DESH 3

Manual operation: See " Delta Shift" on page 68

CONFigure[:LTE]:UL[:CC<cc>]:PUCCh:FORMat <Format>
Selects the PUCCH format.
Note that formats 2a and 2b are available for normal cyclic prefix length only.

Suffix:
<cc> Component Carrier

Parameters:

<Format> F1 (F1)
F1A (F1a)
F1B (F1b)
F2 (F2)
F2A (F2a)
F2B (F2b)
F3 (F3)

SUBF
Allows you to define the PUCCH format for each subframe sepa-
rately with .

*RST: F1

Example: //Select PUCCH format
CONF:UL:PUCC:FORM F1B

Manual operation: See " Format" on page 69

CONFigure[:LTE]:UL[:CC<cc>]:PUCCh:N1CS <Value>
Defines the N(1)_cs of the PUCCH.

Suffix:

<cc> Component Carrier

Parameters:

<Value> <numeric value> (integer only)
*RST: 6

Example: //Select N(1)_cs

CONF:UL:PUCC:N1CS 4

Manual operation: See " N(1)_cs" on page 68
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CONFigure[:LTE]:UL[:CC<cc>]:PUCCh:N2RB <Value>
Defines the N(2)_RB of the PUCCH.

Suffix:

<cc> Component Carrier

Parameters:

<Value> <numeric value> (integer only)
*RST: 1

Example: //Define N2_RB

CONF:UL:PUCC:N2RB 2

Manual operation: See " N(2) RB" on page 69

CONFigure[:LTE]:UL[:CC<cc>]:PUCCh:NORB <ResourceBlocks>
Selects the number of resource blocks for the PUCCH.

Suffix:
<cc> Component Carrier

Parameters:
<ResourceBlocks> <numeric value>
Selects the number of RBs.

AUTO
Detects the number of RBs automatically.

*RST: 0

Example: //Define number of resource blocks for PUCCH
CONF:UL:PUCC:NORB 6

Manual operation: See " No. of RBs for PUCCH" on page 68

CONFigure[:LTE]:UL[:CC<cc>]:PUCCh:NPAR <Value>
Defines the N_PUCCH parameter in the PUCCH structure settings.

Suffix:

<cc> Component Carrier

Parameters:

<Value> <numeric value>
<numeric value>
AUTO
Determines the N_PUCCH based on the measurement.
SUBF
Selects the definition of N_PUCCH on subframe level.
*RST: 0

Example: //Select N_PUCCH

CONF:UL:PUCC:NPAR 2
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Manual operation: See "N _PUCCH" on page 69

CONFigure[:LTE]:UL[:CC<cc>]:PUCCh:PLID <Identity>
Defines the (cell) identity of the PUCCH.

Suffix:

<cc> Component Carrier

Parameters:

<ldentity> FCID
From cell ID: Uses the common Identity defined with
CONFigure[:LTE] :UL[:CC<cc>]:PLC:PLID on page 155.
<numeric value>
Custom identity for the PUCCH (range: 1...2).
*RST: FCID

Example: //Select PUCCH identity

CONF:UL:PUCC:PLID O

Manual operation: See "Configuring the Physical Layer Cell Identity" on page 49

PRACH structure

CONFigure[:.LTE]:UL[:CC<CC>]:PRACN:APM.....ciei ittt ee ettt e ettt ee e e e e e eena s 179
CONFigure[:.LTE]:UL[:CC<CC>]:PRACNH:CONF.......uceieeeietriiieeeeeeettieeeeeeeereeeeeeeeerae e e e e eeennas 179
CONFIgUre[:LTE]:UL[:CC<CC>:PRACH:FOFFSEL. 1. vreereeeeseeeeseeeeseeseseesessesessesessesesseseesesens 180
CONFigure[:LTE]:UL[:CC<cC>]:PRACHh:FRINGEX.....cuieuieiieiiaiee e eee e e 180
CONFigure[:LTE]:UL[:CC<cc>]:PRACHh:HFINAICAtOr. .. .ceuieeiieeiieee e 180
CONFigure[:LTEJ:UL[:CC<CC>]:PRACHINCSC......uuuuiaaaiaaaaeeeeeeeeeeeeeee e eeeeeeeeeeeaeeenee s 181
CONFigure[:LTE]:UL[:CC<cC>]:PRACH:RSEQL.....uuuuuuiieieieieeieieeeeeeeeeeeeeeeeeeesesessnrerannnnnnnnns 181
CONFigure[.LTE]:UL[:CC<CC>]:PRACNH:IRSET....ciiittiitttieeeeeeeetieeeeeeeertiaeeeeseetae s e e e e eernneeaes 181
CONFigure[:.LTE]:UL[:CC<CC>]:PRACH:SINDEX......ceeeeierrrrieeeeereiriieeeeeeeeriaeeeeeeesteieeeeeenens 181

CONFigure[:LTE]:UL[:CC<cc>]:PRACh:APM <State>

Turns automatic preamble mapping for the PRACH on and off.

Suffix:

<cc> Component Carrier

Parameters:

<State> ON|OFF|1]|0

Example: /[Turn automatic preamble mapping on.

CONF:UL:PRAC:APM ON

Manual operation: See "PRACH Preamble Mapping" on page 71

CONFigure[:LTE]:UL[:CC<cc>]:PRACh:CONF <Configuration>
Selects the PRACH preamble format.
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Suffix:

<cc> Component Carrier
Parameters:

<Configuration> <numeric value> (integer only)
Example: //Select PRACH configuration 2

CONF:UL:PRAC:CONF 2

Manual operation: See "PRACH Configuration" on page 70

CONFigure[:LTE]:UL[:CC<cc>]:PRACh:FOFFset <Offset>
Defines the PRACH frequency offset.

The command is available for preamble formats 0 to 3.

Suffix:

<cc> Component Carrier

Parameters:

<Offset> <numeric value> (integer only)
Frequency offset in terms of resource blocks.
*RST: 0

Example: //Define a frequency offset

CONF:UL:PRAC:FOFF 5

Manual operation: See "Frequency Offset" on page 71

CONFigure[:LTE]:UL[:CC<cc>]:PRACh:FRINdex <Frequencylndex>
Selects the PRACH frequency index.

Suffix:
<cc> Component Carrier

Parameters:
<Frequencylndex>  <numeric value> (integer only)

Example: /[Select the frequency index
CONF:UL:PRAC:FRIN 10

Manual operation: See "PRACH Preamble Mapping" on page 71

CONFigure[:LTE]:UL[:CC<cc>]:PRACh:HFINdicator <Indicator>
Defines the PRACH half frame indicator.

Suffix:

<cc> Component Carrier
Parameters:

<Indicator> <numeric value>

Default unit: dB
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Example: /[Select half frame indicator
CONF:UL:PRAC:HFIN 5

Manual operation: See "PRACH Preamble Mapping" on page 71

CONFigure[:LTE]:UL[:CC<cc>]:PRACh:NCSC <Configuration>
Defines the Ncs configuration for the PRACH.

Suffix:

<cc> Component Carrier
Parameters:

<Configuration> <numeric value> (integer only)
Example: //Selects Ncs configuration

CONF:UL:PRAC:NCSC 1

Manual operation: See "Ncs Conf" on page 71

CONFigure[:LTE]:UL[:CC<cc>]:PRACh:RSEQ <Index>

Defines the PRACH logical root sequence index.

Suffix:

<cc> Component Carrier

Parameters:

<Index> <numeric value> (integer only)
Example: //Select logical root sequence index

CONF:UL:PRAC:RSEQ 2

Manual operation: See "Logical Root Sequ. Idx" on page 71

CONFigure[:LTE]:UL[:CC<cc>]:PRACh:RSET <State>

Turns the restricted preamble set for PRACH on and off.

Suffix:
<cc> Component Carrier
Parameters:
<State> ON|OFF|1]0

*RST: OFF
Example: /[Turn on restricted set

CONF:UL:PRAC:RSET ON

Manual operation: See "Restricted Set" on page 70

CONFigure[:LTE]:UL[:CC<cc>]:PRACh:SINDex <Index>
Selects the PRACH sequence index.
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Suffix:
<cc> Component Carrier
Parameters:
<Index> <IndexValue>
Number that defines the index manually.
AUTO
Automatically determines the index.
Example: //Select sequence index

CONF:UL:PRAC:SIND 2

Manual operation: See "Sequence Index (v)" on page 71

7.8.2.2 Inputs configuration

Useful commands to perform measurements described elsewhere:
® TINPut<ip>:COUPling<ant> on page 191

® TNPut<ip>:IMPedance<ant> on page 192

L UL I R bt A I TR 182
INPULKID> I ILE:ZPADING. cetttueeeeteetteeeeeeeetteeeeeeeetteaeeeeeetstaseeesestanaeesssssraneaesentanaeeeerenes 183
INPUL<ID> FILTErHPASS[:STATE] - e eeeeeeeeeeeeeeeeeeeeeeesesseseseseseseseseseeeeeeeesesesesesesesesesesesesens 183
INPULKID I FILTERY IGSTATE v eeeeeeseeeeeeeeeeeseeeseeseseseeeeseeeseeseeeeeseeseeeseseeseeeseseseseseenens 184
1N ] = Y o 184
INPUL<IP>RF:ICAPMOUE. ....ceteieieieiiieaaaaaaeee e e e e e e e eeeeeeeeeeeeeeeeeeanensnsnnaaananseeeeseaaaaaaeeeennnenns 184
INPUt<ip>:RF:CAPMOAEIQ:SRATE. ...coiieieeeeeeeeeeeeeeeeeeeeevettab b rreeeseseeeeeeeaeaeaeeeeseseeeesessenes 185
INPUt<ip>:RF:CAPMOde:WAVETOIM:ISRATE. .....ciiieiiieiieieeeeeetteee e e e ettt e e e e e eeebee e e e s eeraaaeeaes 185
INSTrument:BLOCK:CHANNEI[:SETTINGS]:SOURCESSI>......cvvvuieieeiieiiiieeeeeeviie e e e eeerae e 186
SYSTem:COMMunicate:RDEVice:OSCilloSCOPE:SRATE........cevvueeeeeeeeeriieeeeeeeerieeeeeeeeernens 186

INPut:FILE<fi>:PATH <FileName>[, <AnalysisBW>]

Selects the 1/Q data file to be used as input for further measurements.

Suffix:

<fi> 1..n

Parameters:

<FileName> String containing the path and name of the source file.
The file extension is *.ig.tar.

<AnalysisBW> Optionally: The analysis bandwidth to be used by the measure-
ment. The bandwidth must be smaller than or equal to the band-
width of the data that was stored in the file.
Default unit: HZ

Example: INP:FILE:PATH 'C:\R S\Instr\user\data.iqg.tar'

Uses I/Q data from the specified file as input.

Manual operation: See "Data import and export" on page 90
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INPut<ip>:FILE:ZPADing <State>

Enables or disables zeropadding for input from an I/Q data file that requires resam-
pling. For resampling, a number of samples are required due to filter settling. These
samples can either be taken from the provided 1/Q data, or the software can add the
required number of samples (zeros) at the beginning and end of the file.

Suffix:
<ip> 1..n
Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
*RST: 0
Example: INP:FILE:ZPAD ON

Manual operation: See "Zero Padding" on page 76

INPut<ip>:FILTer:HPASs[:STATe] <State>

Activates an additional internal high-pass filter for RF input signals from 1 GHz to
3 GHz. This filter is used to remove the harmonics of the connected instrument to mea-
sure the harmonics for a DUT, for example.

Requires an additional high-pass filter hardware option.

(Note: for RF input signals outside the specified range, the high-pass filter has no
effect. For signals with a frequency of approximately 4 GHz upwards, the harmonics
are suppressed sufficiently by the YIG-preselector, if available.)

Suffix:
<ip> 1..n
Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
*RST: 0
Example: INP:FILT:HPAS ON

Turns on the filter.

Manual operation: See "High Pass Filter 1 to 3 GHz" on page 72
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INPut<ip>:FILTer:YIG[:STATe] <State>
Enables or disables the YIG filter.

Suffix:
<ip> 1]2

irrelevant
Parameters:
<State> ON|OFF |01
Example: INP:FILT:YIG OFF

Deactivates the YIG-preselector.

Manual operation: See "YIG-Preselector" on page 72

INPut:SELect <Source>

Selects the signal source for measurements, i.e. it defines which connector is used to
input data to the R&S VSE.

If no additional input options are installed, only RF input or file input is supported.

Parameters:
<Source> RF
Radio Frequency ("RF INPUT" connector)
FlQ
1/Q data file
AlQ

Analog Baseband signal (only available with optional "Analog
Baseband" interface)

*RST: RF

Manual operation: See "Input Type (Instrument / File)" on page 75

INPut<ip>:RF:CAPMode <CAPMode>
Determines how data from an oscilloscope is input to the R&S VSE software.

Is only available for connected oscilloscopes.

Suffix:

<ip> 1..n

Parameters:

<CAPMode> AUTO | 1Q | WAVeform

1Q

The measured waveform is converted to 1/Q data directly on the
R&S oscilloscope (requires option K11), and input to the

R&S VSE software as 1/Q data.
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WAVeform

The data is input in its original waveform format and converted
to I/Q data in the R&S VSE software. No additional options are
required on the R&S oscilloscope.

AUTO
Uses "I/Q" mode when possible, and "Waveform" only when
required by the application (e.g. Pulse measurement).

*RST: 1Q
Example: INP:RF:CAPM WAV

Manual operation: See "Capture Mode" on page 73

INPut<ip>:RF:CAPMode:IQ:SRATe <SamplingRate>

Determines the sample rate used by the connected oscilloscope for I/Q capture mode
(see INPut<ip>:RF:CAPMode on page 184).

This setting is only available if an R&S oscilloscope is used to obtain the input data.

Suffix:
<ip> 1..n

Parameters:
<SamplingRate> 20 GHz | 40 GHz
No other sample rate values are allowed.

20 GHz

Achieves a higher decimation gain, but reduces the record
length by half.

Only available for R&S oscilloscope models that support a sam-
ple rate of 20 GHz (see data sheet).

40 GHz

Provides a maximum sample rate.

Only available for R&S RTP13/RTP16 models that support a
sample rate of 40 GHz (see data sheet).

*RST: 20 GHz
Default unit: HZ

Example: INP:RF:CAPM IQ
INP:RF:CAPM:IQ:SRAT 40 GHZ

Manual operation: See "Oscilloscope Sample Rate" on page 73

INPut<ip>:RF:CAPMode:WAVeform:SRATe <SamplingRate>

Determines the sample rate used by the connected oscilloscope for waveform capture
mode (see TNPut<ip>:RF:CAPMode on page 184).

This setting is only available if an R&S oscilloscope is used to obtain the input data,
either directly or via the R&S FSW.
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Suffix:
<ip> 1..n

Parameters:
<SamplingRate> 10 GHz | 20 GHz

No other sample rate values are allowed.
10 GHz
Default ; provides maximum record length

20 GHz

Achieves a higher decimation gain, but reduces the record
length by half.

Only available for R&S oscilloscope models that support a sam-
ple rate of 20 GHz (see data sheet).

For R&S oscilloscopes with an analysis bandwidth of 4 GHz or
larger, a sample rate of 20 GHZ is always used.

*RST: 10 GHz
Default unit: HZ

Example: INP:RF:CAPM WAV
INP:RF:CAPM:WAVE:SRAT 10000000

Manual operation: See "Oscilloscope Sample Rate" on page 73

INSTrument:BLOCk:CHANnRel[:SETTings]:SOURce<si> <Type>
Selects an instrument or a file as the source of input provided to the channel.

For more information about configuring connected instruments or restoring files, see
the R&S VSE base software user manual.

Suffix:
<si> 11099
LTE-MIMO only: input source number
Parameters:
<Type> FILE | DEVice | NONE
FILE
A loaded file is used for input.
DEVice
A configured device provides input for the measurement
NONE

No input source defined.

Manual operation:  See "Input Type (Instrument / File)" on page 75

SYSTem:COMMunicate:RDEVice:OSCilloscope:SRATe <Rate>

Determines whether the 10 GHz mode (default) or 20 GHz mode of the connected
oscilloscope is used. The 20 GHZ mode achieves a higher decimation gain, but
reduces the record length by half.
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Parameters:

<Rate> 10 GHz | 20 GHz
No other sample rate values are allowed.
*RST: 10 GHz
Default unit: HZ

Example: TRAC:IQ:SRAT?

//Result: 100000000
TRAC:IQ:RLEN?

//Result: 3128
SYST:COMM:RDEV:0SC:SRAT 20GHZ
TRAC:IQ:SRAT?

//Result: 200000000
TRAC:IQ:RLEN?

//Result: 1564

Manual operation: See "Oscilloscope Sample Rate" on page 73

Frequency configuration

[SENSe:]JFREQUENCY:CENTEI:CCSCC>]. iiiitiuueiieeieeiiiieeeseeianeeeaeseetnseseesennaaesaesensnnseaaaees 187
[SENSe:]JFREQuency:CENTer[:CC<CC>]:0FFSEt....ciiiiiiiiiiei it e et e e e e 188
[SENSe:]JFREQUENCY:CENTEISTEP. .. ..t iieiieeiie i e eeeetiee e e e e et s e e e e e e e e e e e e anae s e e e e eeannaeeeees 188

[SENSe:]JFREQuency:CENTer[:CC<cc>] <Frequency>
Sets the center frequency for RF measurements.

Component carrier measurements

® Defining or querying the frequency of the first carrier is possible with
FREQ:CENT:CC1. The cC1 part of the syntax is mandatory in that case.

® FREQ:CENT? queries the measurement frequency (center of the two carriers).

Suffix:
<cc> Component Carrier
Parameters:
<Frequency> <numeric value>
Range: fmin to fmax
*RST: 1 GHz
Default unit: Hz
Example: /[Define frequency for measurement on one carrier:
FREQ:CENT 1GHZ
Example: /[Define frequency for measurement on aggregated carriers:

FREQ:CENT:CC1l 850MHZ

Manual operation: See "Remote commands to configure carrier aggregation”
on page 47
See "Center Frequency" on page 76
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[SENSe:]JFREQuency:CENTer[:CC<cc>]:OFFSet <Offset>
Defines the general frequency offset.

For measurements on multiple component carriers, the command defines the fre-
quency offset for a component carrier. The effect of the command depends on the syn-
tax:

® When you omit the [CC<cc>] syntax element, the command defines the overall
frequency offset.
In that case, the value is added to the measurement frequency and, in case of
measurements with component carriers, the center frequency of the component
carriers.

® When you include the [CC<cc>] syntax element, the command defines the offset

of the component carrier relative the first component carrier.
In that case, the command is not available for the first component carrier -

thus, ...:CC1:... is not possible.
Suffix:
<cc> Component Carrier
Parameters:
<Offset> <numeric value>

» General frequency offset: frequency offset in Hz.
» Component carrier offset: frequency offset relative to the first
component carrier in Hz.

Default unit: Hz

Example: //Add a frequency offset of 50 Hz to the measurement frequency.
//If you are measuring component carriers, the value is also
added to the center frequencies of those carriers.
FREQ:CENT:0FFS 50HZ

Example: /[Define a frequency offset of 15 MHz for the second component
carrier relative to the first component carrier.
FREQ:CENT:CC2:0FFS 15MHZ

Manual operation: See "Remote commands to configure carrier aggregation”
on page 47
See "Center Frequency" on page 76

[SENSe:]JFREQuency:CENTer:STEP <StepSize>
Defines the center frequency step size.

You can increase or decrease the center frequency quickly in fixed steps using the
SENS:FREQ UP and SENS:FREQ DOWN commands, see [SENSe: ] FREQuency:
CENTer [ :CC<cc>] on page 187.
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Parameters:

<StepSize> fax IS specified in the data sheet.
Range: 1 to fMAX
*RST: 0.1 x span
Default unit: Hz

Example: //Set the center frequency to 110 MHz.

FREQ:CENT 100 MHz
FREQ:CENT:STEP 10 MHz
FREQ:CENT UP

Manual operation: See "Frequency Stepsize" on page 77

7.8.2.4 Amplitude configuration

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RLEVel<ant>........c........... 189
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RLEVel<ant>:OFF Set........ 190
INPULKID> AT TENUALION<ANE>....eiitiiie e e e e e e et e e e e e e e et e e e e eeeta e e e e e sesban e eeeeesnnanes 190
INPut<ip>:ATTenuation<ant>:AUTO......cccccittriiieeeeeeieiie e e eeetaeeeeeeeeeteeeeeeeesaaeeeeserssnaaeaees 190
INPUL<IP>COUPINGKANT> .. 1ttttitceiieieie e e e e ee e e e e e e eeeeee e eeeee et aeseeeseeeaaaaaaaeeesseesnssnsnnes 191
1N o €7 | N = T o e N I = TS 191
INPULKID> GAINSANEVALUT: . v eeeereeeeeeeeereeseseeseseeseseeseseeseseesessesessesesseseeseseeseseesenenes 192
INPUL<iP> IMPEAANCESANT> ... e e e e e e e ettt as e e e e e e e e eeaaaeeaeeeeeeeennnees 192
INPULKID> EAT TGN ..o eeeeeeeieieiiieeeeeee s e e e e e e e e e e e e e e e et e e e eeeeeeaeaesentnsanaaaeanaeeeeeaaaaaaaeaeeeenenes 192
INPUL<ip>EATT<ANISIAUTO ... i ceiiiee e eeteee e e ettt e e e e ettt e e e e e e et e e e e eeetaaeeeeeeaataneeeeeeenen 193
INPULKID> B AT T<ANTZ IS TATE. .. e eieeteie et eeeeetee e e ettt e e e e e et e s e e e eeeba e eeeessstaseeeseetannaeaeeeenes 193

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RLEVel<ant>
<ReferencelLevel>

Defines the reference level (for all traces in all windows).

With a reference level offset * 0, the value range of the reference level is modified by

the offset.
Suffix:
<n> irrelevant
<w> subwindow
Not supported by all applications
<t> irrelevant
<ant> Input source (for MIMO measurements only)
Parameters:
<Referencelevel> The unit is variable.
Range: see datasheet
*RST: 0 dBm

Default unit: DBM
Example: DISP:TRAC:Y:RLEV -60dBm

Manual operation: See "Reference Level" on page 78
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DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RLEVel<ant>:
OFFSet <Offset>

Defines a reference level offset (for all traces in all windows).

Suffix:
<n> irrelevant
<w> subwindow
Not supported by all applications
<t> irrelevant
<ant> Input source (for MIMO measurements only)
Parameters:
<Offset> Range: -200 dB to 200 dB
*RST: 0dB
Default unit: DB
Example: DISP:TRAC:Y:RLEV:OFFS -10dB

Manual operation: See "Reference Level Offset" on page 78

INPut<ip>:ATTenuation<ant> <Attenuation>
Defines the RF attenuation level.

Prerequisites for this command
® Decouple attenuation from reference level (INPut<ip>:ATTenuation<ant>:

AUTO).

Suffix:

<ip> irrelevant

<ant> irrelevant

Parameters:

<Attenuation> *RST: 10 dB
Default unit: dB

Example: //Define RF attenuation
INP:ATT:AUTO OFF
INP:ATT 10

Manual operation: See "RF Attenuation" on page 79

INPut<ip>:ATTenuation<ant>:AUTO <State>

Couples and decouples the RF attenuation to the reference level.

Suffix:
<ip> irrelevant
<ant> irrelevant
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Parameters:
<State> ON|OFF|1]0
*RST: ON
Example: /[Couple attenuation to reference level (auto attenuation)

INP:ATT:AUTO ON

Manual operation: See "RF Attenuation" on page 79

INPut<ip>:COUPIling<ant> <CouplingType>
Selects the coupling type of the RF input.

If an external frontend is active, the coupling is automatically set to AC.

Suffix:
<ip> 112
irrelevant
<ant> Input source (for MIMO measurements only)
Parameters:
<CouplingType> AC | DC
AC
AC coupling
DC
DC coupling
*RST: AC
Example: INP:COUP DC

Manual operation:  See "Input Coupling” on page 80

INPut<ip>:GAIN<ant>:STATe <State>

Turns the internal preamplifier on the connected instrument on and off. It requires the
additional preamplifier hardware option on the connected instrument.

Suffix:
<ip> 1]2
irrelevant
<ant> Input source (for MIMO measurements only)
Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
*RST: 0
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Example: INP:GAIN:STAT ON
INP:GAIN:VAL 15
Switches on 15 dB preamplification.

Manual operation: See "Preamplifier" on page 79

INPut<ip>:GAIN<ant>[:VALue] <Gain>

Selects the "gain" if the preamplifier is activated (INP: GAIN: STAT ON, see
INPut<ip>:GAIN<ant>:STATe on page 191).

The command requires the additional preamplifier hardware option.

Suffix:
<ip> 112
irrelevant
<ant> Input source (for MIMO measurements only)
Parameters:
<Gain> 15 dB and 30 dB
All other values are rounded to the nearest of these two.
30 dB
Default unit: DB
Example: INP:GAIN:STAT ON

INP:GAIN:VAL 30
Switches on 30 dB preamplification.

Manual operation: See "Preamplifier" on page 79

INPut<ip>:IMPedance<ant> <Impedance>

Selects the nominal input impedance of the RF input. In some applications, only 50 Q
are supported.

Suffix:
<ip> 112
irrelevant
<ant> Input source (for MIMO measurements only)
Parameters:
<Impedance> 50|75
*RST: 50 Q
Default unit: OHM
Example: INP:IMP 75

Manual operation: See "Impedance" on page 80

INPut<ip>:EATT<ant> <Attenuation>

Defines the electronic attenuation level.
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If the current reference level is not compatible with an attenuation that has been set
manually, the command also adjusts the reference level.

Suffix:

<ip> irrelevant

<ant> Connected instrument

Parameters:

<Attenuation> Attenuation level in dB.
Default unit: dB

Example: //Define signal attenuation

INP:EATT 10

Manual operation: See "Electronic Attenuation" on page 79

INPut<ip>:EATT<ant>:AUTO <State>
Turns automatic selection of the electronic attenuation on and off.

If on, electronic attenuation reduces the mechanical attenuation whenever possible.

Suffix:
<ip> irrelevant
<ant> 1..4
Connected instrument
Parameters:
<State> ON|OFF|1]0
*RST: OFF
Example: /[Turn on automatic selection of electronic attenuation

INP:EATT:AUTO ON

Manual operation: See "Electronic Attenuation" on page 79

INPut<ip>:EATT<ant>:STATe <State>

Turns the electronic attenuator on and off.

Suffix:
<ip> irrelevant
<ant> 1..4
Connected instrument
Parameters:
<State> ON | OFF
*RST: OFF
Example: /[Turn on electronic attenuation

INP:EATT:STAT ON

Manual operation: See "Electronic Attenuation” on page 79
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7.8.2.5 Data capture

[SENSE:JILTE:JFRAME:COUNL. ... e eeeeseeseseeeeeeeseeeeseeseseeseseeseseeseseesesesseseeseseesesseseseens 194
[SENSE:][LTE:JFRAME:COUNEAUTO ....voeeeeeeeseeeeeeseeeeeeeeseeeeseeeseeseseseeeesesesesseseseseensenenes 194
[SENSE:][LTE:JFRAME:COUNESTATE. 1. veeeeeeeeeeseseeeeseseeeeseseseeseseseeeeseseseseeseseseeneseseseenen. 194
[SENSE:JILTE:JFRAME:SSUBFIAME. ... eeeeeeereeereeeereeseseeseseeseseeseseseseeseseeseseeseseeseseesessesens 195
[SEN S SWWAPIG. e ee e eeeeeeeeeeeseseeeeseseseeeeseseseeseseseseeseseseeseseseeeaseseseeseseseeeeseseseseseneseans 195
[SENSE:SWEED:TIME.....cuuuuuuuuuaaaaaaaieeeeeeeaeaeaereerereeeeeeeaeresnsnnnnnnnnaaaaeaeeeeaeaaaaaeeeeeeeeeeene 195

[SENSe:][LTE:]JFRAMe:COUNt <Subframes>
Defines the number of frames you want to analyze.

Prerequisites for this command
® Turn on overall frame count ([ SENSe: ] [LTE: ] FRAMe : COUNt : STATe).

® Turn on manual selection of frames to analyze ([SENSe: ] [LTE: ] FRAMe : COUNTt :

AUTO).
Parameters:
<Subframes> <numeric value> (integer only)
*RST: 1
Example: //Define number of frames to analyze manually

FRAM:COUN:STAT ON
FRAM:COUN:AUTO OFF
FRAM:COUN 20

Manual operation: See "Number of Frames to Analyze" on page 82

[SENSe:][LTE:]JFRAMe:COUNt:AUTO <State>

Turns automatic selection of the number of frames to analyze on and off.

Parameters:
<State> ON |1
Selects the analyzed number of frames according to the LTE
standard.
OFF | 0
Turns on manual selection of the number of frames.
Example: /[Turn on automatic selection of analyzed frames

FRAM:COUN:AUTO ON

Manual operation: See "Auto According to Standard" on page 81

[SENSe:][LTE:]JFRAMe:COUNt:STATe <State>
Turns manual selection of the number of frames you want to analyze on and off.

Parameters:
<State> ON |1
You can set the number of frames to analyze.
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OFF | 0
The R&S VSE analyzes the frames captured in a single sweep.

*RST: ON

Example: /[Turn on manual selection of number of frames
FRAM:COUN:STAT ON

Manual operation: See "Overall Frame Count" on page 81

[SENSe:][LTE:]JFRAMe:SSUBframe <State>

Turns the analysis of a single subframe only on and off.

Parameters:
<State> ON|OFF|1]0
*RST: OFF
Example: /[Evaluate a single subframe only

FRAM:SSUB ON

Manual operation: See "Single Subframe Mode" on page 82

[SENSe:]SWAPiq <State>

Turns a swap of the | and Q branches on and off.

Parameters:
<State> ON|OFF|1]0
*RST: OFF
Example: //Swap | and Q branches
SWAP ON

Manual operation: See "Swap I/Q" on page 81

[SENSe:]SWEep:TIME <CaptureLength>

Defines the capture time.

Parameters:

<CaptureLength> <numeric value>
*RST: 20.1 ms /40.1 ms (DL TDD)
Default unit: s

Example: /IDefine capture time

SWE:TIME 40ms

Manual operation: See "Capture Time" on page 81
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7.8.2.6 Trigger

The trigger functionality of the LTE measurement application is the same as that of the
R&S VSE.

For a comprehensive description of the available remote control commands for trigger
configuration, see the documentation of the R&S VSE.

TRIGQEN:SEQUENCETDTIME. ... i iieiieieie e e e ettt eee e e e ettt e e e e e e eaaee e e e e e eaaa e e e e eeeananseeeeentnneaaaens 196
TRIGger[:SEQuence]:HOLDOff<ant>[:TIME]........uciieieeeiiiieeeeeeeie e e e e e eeiee e e e eeee e e e e eeannnns 196
TRIGger[:SEQuUence]:IFPOWErHOLDO.......c.uuiuieiieeaaaaeae e e e e e e e e e e e e e s 197
TRIGger[:SEQUENCE]: IFPOWEIHY STEIrESIS. ...uuuuururrerurunaaaaaieieeeeeeeaeeaeeeeereeeeeeeeeeeeenennnnnnnnns 197
TRIGger[:SEQuence]:.LEVel<ant>[:EXTernal<tp>].......ccceererieiriiiieeeeeiiiiieiees e evnn e 197
TRIGger[:SEQUENCE]:LEVEI<aNt> IFPOWEN.......uiiiiiiiiiiiie e eeeeiiiee e eeeis s e e e e e e e eera e aees 198
TRIGger[:SEQuence]:LEVel<ant>1QPOWET.......c.uucieieeriiiiie e eeeeiiiae e e e et e e e e eeaaae e e e e eeenaans 198
TRIGger[:SEQuence]:LEVel<ant>RFPOWET.........ccuuuiiiieeieiicie e e eeerecee e e e e e e e e e e e eeees 199
TRIGQer:SEQUENCE]:LEVEIMAPOWET.......cceviiiee e eeeeicee e ettt e e e e et e e e e et e e e e eeaa e 199
TRIGger[:SEQuUence]:MAPOWEIHOLDO.........cuuuiireriieeaaaae e e e e e e eeeeeeeeeeeeeeeeeeeeeeneenes 199
TRIGger[:SEQUENCE]:MAPOWEIHY STEIESIS. ....cuvvrurirriririiiaiaieieeeeeeeeeeeeeeeeserereeeeesessrrsranan.. 200
TRIGQEN:SEQUENCEI:PORTSANE ... .ciiiiiiiiiee et e ettt e e e et e e e e e et e e e e e eenbae e e e s eesanas 200
TRIGQEN:SEQUENCE]:SLOPE.... it eeiiiie e ee ettt e et e e e e eeba e e e e eeaaaa e s eeeeesnaeaaees 200
TRIGQer[:SEQUENCE]:SOURCESANES ... .uiiiieeieiie i eeceeetie e e et e e e e e e e e e e e e e e ean e 200

TRIGger[:SEQuence]:DTIMe <DropoutTime>

Defines the time the input signal must stay below the trigger level before a trigger is
detected again.

For input from the "Analog Baseband" interface using the baseband power trigger
(BBP), the default drop out time is set to 100 ns to avoid unintentional trigger events
(as no hysteresis can be configured in this case).

Parameters:

<DropoutTime> Dropout time of the trigger.
Range: 0sto10.0s
*RST: Os

Default unit: S

Manual operation: See "Trigger Source" on page 83

TRIGger[:SEQuence]:HOLDoff<ant>[:TIME] <Offset>

Defines the trigger offset.

Suffix:

<ant> Instrument
Parameters:

<Offset> <numeric value>

*RST: Os
Default unit: s

User Manual 1176.8997.02 — 13 196



R&S®VSE-K10x (LTE Uplink) Remote control

Remote commands to configure the application

Example: /[Define trigger offset
TRIG:HOLD 5MS

Manual operation: See "Trigger Source" on page 83

TRIGger[:SEQuence]:IFPower:HOLDoff <Period>
Defines the holding time before the next trigger event.

Note that this command can be used for any trigger source, not just IF Power
(despite the legacy keyword).

Parameters:
<Period> Range: O0s to 10s
*RST: Os
Default unit: S
Example: TRIG:SOUR EXT

Sets an external trigger source.
TRIG:IFP:HOLD 200 ns

Sets the holding time to 200 ns.

Manual operation: See "Trigger Source" on page 83

TRIGger[:SEQuence]:IFPower:HYSTeresis <Hysteresis>

Defines the trigger hysteresis, which is only available for "IF Power" trigger sources.

Parameters:

<Hysteresis> Range: 3 dB to 50 dB
*RST: 3dB
Default unit: DB

Example: TRIG:SOUR IFP

Sets the IF power trigger source.
TRIG:IFP:HYST 10DB

Sets the hysteresis limit value.

Manual operation: See "Trigger Source" on page 83

TRIGger[:SEQuence]:LEVel<ant>[:EXTernal<tp>] <Level>

Defines the level for an external trigger.

Suffix:

<ant> Instrument

<tp> Trigger port

Parameters:

<Level> Range: 0.5V to 3.5V

*RST: 14V
Default unit: V
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Example: //Define trigger level
TRIG:LEV 2V

Manual operation: See "Trigger Source" on page 83

TRIGger[:SEQuence]:LEVel<ant>:IFPower <Level>

Defines the power level at the third intermediate frequency that must be exceeded to
cause a trigger event.

Note that any RF attenuation or preamplification is considered when the trigger level is
analyzed. If defined, a reference level offset is also considered.

Suffix:
<ant> Instrument
Parameters:
<Level> <numeric value>
For details on available trigger levels and trigger bandwidths see
the data sheet.
*RST: -10 dBm
Default unit: dBm
Example: /[Define trigger level

TRIG:SOUR IFP
TRIG:LEV:IFP -30dBm

Manual operation: See "Trigger Source" on page 83

TRIGger[:SEQuence]:LEVel<ant>:IQPower <Level>
Defines the magnitude the I/Q data must exceed to cause a trigger event.

Note that any RF attenuation or preamplification is considered when the trigger level is
analyzed. If defined, a reference level offset is also considered.

Suffix:

<ant> Instrument

Parameters:

<Level> <numeric value>
Range: -130 dBm to 30 dBm
*RST: -20 dBm
Default unit: dBm

Example: //Define trigger level

TRIG:SOUR IQP
TRIG:LEV:IQP -30dBm

Manual operation: See "Trigger Source" on page 83
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TRIGger[:SEQuence]:LEVel<ant>:RFPower <Level>

Defines the power level the RF input must exceed to cause a trigger event. Note that
any RF attenuation or preamplification is considered when the trigger level is analyzed.
If defined, a reference level offset is also considered.

The input signal must be between 500 MHz and 8 GHz.

Suffix:
<ant> Instrument
Parameters:
<Level> <numeric value>
For details on available trigger levels and trigger bandwidths see
the data sheet.
*RST: -20 dBm
Default unit: dBm
Example: /[Define trigger level

TRIG:SOUR RFP
TRIG:LEV:RFP -30dBm

Manual operation: See "Trigger Source" on page 83

TRIGger[:SEQuence]:LEVel:MAPower <TriggerLevel>

Defines the power level that must be exceeded to cause a trigger event for (offline)
input from a file.

Parameters:

<TriggerLevel> For details on available trigger levels and trigger bandwidths,
see the data sheet.
Default unit: DBM

Example: TRIG:LEV:MAP -30DBM

TRIGger[:SEQuence]:MAPower:HOLDoff <Period>

Defines the holding time before the next trigger event for (offline) input from a file.

Parameters:
<Period> Range: Os to 10s
*RST: Os
Default unit: S
Example: TRIG:SOUR MAGN

Sets an offline magnitude trigger source.
TRIG:MAP:HOLD 200 ns

Sets the holding time to 200 ns.
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TRIGger[:SEQuence]:MAPower:HYSTeresis <Hysteresis>

Defines the trigger hysteresis for the (offline) magnitude trigger source (used for input

from a file).

Parameters:

<Hysteresis> Range: 3dB to 50 dB
*RST: 3dB
Default unit: DB

Example: TRIG:SOUR MAP

Sets the (offline) magnitude trigger source.
TRIG:MAP:HYST 10DB

Sets the hysteresis limit value.

TRIGger[:SEQuence]:PORT<ant> <port>

Selects the trigger port for measurements with devices that have several trigger ports.

Suffix:
<ant> Analyzer
Parameters:
<port> PORT1
PORT2
PORT3
Example: /[Select trigger port 1

TRIG:PORT PORT1

TRIGger[:SEQuence]:SLOPe <Type>
Selects the trigger slope.

Parameters:
<Type> POSitive | NEGative

POSitive
Triggers when the signal rises to the trigger level (rising edge).

NEGative
Triggers when the signal drops to the trigger level (falling edge).

*RST: POSitive
Example: TRIG:SLOP NEG

Manual operation: See "Trigger Source" on page 83
TRIGger[:SEQuence]:SOURce<ant> <Source>

Selects the trigger source.

Note that the availability of trigger sources depends on the connected instrument.
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Note on external triggers:

If a measurement is configured to wait for an external trigger signal in a remote control
program, remote control is blocked until the trigger is received and the program can
continue. Make sure this situation is avoided in your remote control programs.

Suffix:

<ant> Analyzer
Parameters:

<Source> IMMediate

Free run (no trigger event to start a measurement).

EXT | EXT2 | EXT3 | EXT4

Trigger signal from the corresponding "Trigger Input / Output”
connector on the connected instrument, or the oscilloscope's
corresponding input channel (if not used as an input source).
For details on the connectors see the instrument's Getting Star-
ted manual.

RFPower

Measurement starts when the first intermediate frequency
exceeds a certain level.

(Frequency and time domain measurements only.)

IFPower

Measurement starts when the second intermediate frequency
exceeds a certain level.

IQPower

Measurement starts when the sampled 1/Q data exceeds a cer-
tain magnitude.

For applications that process 1/Q data, such as the 1/Q analyzer
or optional applications.

PSEN

External power sensor

MAGNitude

For (offline) input from a file, rather than an instrument.

The trigger level is specified by TRIGger [ : SEQuence] :
LEVel :MAPower.

*RST: IMMediate

Manual operation: See "Trigger Source" on page 83

Demodulation

[SENSE:][LTE:JUL:DEMOG: AT TSIOtS . cettuueieereeetiaieeeeeeinteeeeereetnseessenennaeseerensnnnseeserennnaneaees 202
[SENSE:ILTE:JUL:DEMOU:MODE . .......vveeteeeseeeeseseseeseeeseseesesesesseseseseeseseseseesesssseseseeeseenens 202
[SENSe:][LTE:]JUL:DEMOd:CESTIMAtION. ..uuuuieieiiiiiiieieeeeeeiieeeeeeetetee e e e s eetaeeeeeeeeenanseeeeeennas 202
[SENSE:][LTE:JUL:DEMOQ:EEPEIIOM. ...ccuuuieieeieitieieeeeeetieeee ettt e e e e et e e e e e e eabe e e e e eeeanaens 202
[SENSE:|[LTE:JUL:DEMOG:CDCOMSEL .. eererererereeeeeseseseseeeeeeeeseseseseseseseseseseseseeeseessesesesenen. 203
[SENSE:][LTE:JUL:DEMOG:CBSCIAMDBING. -.eevrereereerreeseeeeeseseeseeseesesssesseseseseessessesseseenees 203
[SENSE:]ILTE:JUL:DEMOU:SISYNC. vreeeeeeeeeeereeeeseeeseeseseeeseeseseseesaseeessseseseeseseneesseeeseseens 203
[SENSE:][LTE:JUL:DEMOG:MCFIIEI . ...t eeeeeeeeeeeieiiiieeeeaae e e e e e e e e e e e e e e e e eeeeee e eeeen e s 203
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[SENSe:][LTE:JUL:DEMod:ATTSlots <State>

Includes or excludes the transient slots present after a switch from downlink to uplink
from the analysis.

Parameters:
<State> ON|OFF|1]0
Example: //Analyze transient slots

UL:DEM:ATTS ON

Manual operation: See "Analyze TDD Transient Slots" on page 86

[SENSe:][LTE:]UL:DEMod:MODE <Mode>

Selects the uplink analysis mode.

Parameters:
<Mode> PUSCh
Analyzes the PUSCH and PUCCH.
PRACh
Analyzes the PRACH.
*RST: PUSCh
Example: /[Select PRACH analysis mode

UL:DEM:MODE PRAC

Manual operation: See "Analysis Mode" on page 85

[SENSe:][LTE:]UL:DEMod:CESTimation <Type>

Selects the channel estimation type.

Parameters:
<Type> PIL
Pilot only
PILP
Pilot and payload
*RST: PILP
Example: /Use the pilot signal for channel estimation

UL:DEM:CEST PIL

Manual operation: See "Channel Estimation Range" on page 85

[SENSe:][LTE:]JUL:DEMod:EEPeriod <State>
Includes or excludes the exclusion period from EVM results.

Parameters:
<State> ON|OFF|1]|0
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Example: /[Turn on exclusion periods for EVM calculation
UL:DEM:EEP ON

Manual operation: See "EVM with Exclusion Period" on page 85

[SENSe:][LTE:]JUL:DEMod:CDCoffset <State>

Turns DC offset compensation on and off.

Parameters:
<State> ON|OFF|1]0
*RST: ON
Example: /[Turn off DC offset compensation

UL:DEM:CDC OFF

Manual operation: See "Compensate DC Offset" on page 86

[SENSe:][LTE:]JUL:DEMod:CBSCrambling <State>

Turns scrambling of coded bits on and off.

Parameters:
<State> ON|OFF|1]0
*RST: ON
Example: /[Turn off descrambling of coded bits

UL:DEM:CBSC OFF

Manual operation: See "Scrambling of Coded Bits" on page 86

[SENSe:][LTE:]JUL:DEMod:SISYnc <State>

Turns suppressed interference synchronization on and off.

Parameters:
<State> ON|OFF|1]0
*RST: OFF
Example: /[Turn on suppressed interference synchronization

UL:DEM:SISY ON

Manual operation: See "Suppressed Interference Synchronization" on page 86

[SENSe:][LTE:]UL:DEMod:MCFilter <State>

Turns suppression of interfering neighboring carriers on and off (for example LTE,
WCDMA, GSM etc.).

Parameters:
<State> ON|OFF|1]|0

*RST: OFF
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Example: /[Turn on interference suppression
UL:DEM:MCF ON

Manual operation: See "Multicarrier Filter" on page 87
7.8.2.8 Tracking

[SENSE:]ILTE:JUL: TRACKING:PHASE ... sveeeeeeeereeeeeeteeeeeeeeeeeseereeseeeneeseseeeseeseesseasessesneens 204
[SENSE:ILTE:JUL: TRACKING: TIME ...vevereeeeeereeeeeseseeseeeseesesessssseeeseessseeeseseeseesseeseeesesesens 204

[SENSe:][LTE:]JUL: TRACking:PHASe <Type>

Selects the phase tracking method.

Parameters:
<Type> OFF
Deactivate phase tracking
PIL
Pilot only
PILP
Pilot and payload
*RST: OFF
Example: //Use pilots and payload for channel estimation

SENS:UL:TRAC:PHAS PILP

Manual operation: See "Phase" on page 84

[SENSe:][LTE:JUL:TRACking:TIME <State>

Turns timing tracking on and off.

Parameters:

<State> ON|OFF|1]0
*RST: OFF

Example: /[Turn on time tracking

UL:TRAC:TIME ON
Manual operation: See "Time Tracking" on page 84
7.8.2.9 Automatic configuration

Commands to configure the application automatically described elsewhere.
® DISPlay[:WINDow<n>] [:SUBWindow<w>] :TRACe<t>:Y[:SCALe] :AUTO

[SENSe<ip>:]ADJust: CONFigure:LEVEel:DURALION. .......cceeeieiiiieeeeeeiiieeeee e e eeerae e 205
[SENSe<ip>:]ADJust:CONFigure:LEVel:DURation:MODE...........coeiiiiiiiiiie e, 205
[SENSe:]ADJUSE:CONFIQUIEILTE. ... ettt ettt e e e e e e e e e e e e e 205
[SENSE:JADJUSELEVEISANT> ... e et e e e e e e 206

User Manual 1176.8997.02 — 13 204



R&S®VSE-K10x (LTE Uplink) Remote control

Remote commands to configure the application

[SENSe<ip>:]ADJust:CONFigure:LEVel:DURation <Duration>

To determine the ideal reference level, the R&S VSE performs a measurement on the
current input data. This command defines the length of the measurement if
[SENSe<ip>:]ADJust:CONFigure:LEVel :DURation:MODE is setto MANual.

Suffix:

<ip> 1..n

Parameters:

<Duration> Numeric value in seconds
Range: 0.001 to 16000.0
*RST: 0.001
Default unit: s

Example: ADJ:CONF:DUR:MODE MAN

Selects manual definition of the measurement length.
ADJ:CONF:LEV:DUR 5ms

Length of the measurement is 5 ms.

Manual operation: See "Auto Level" on page 78

[SENSe<ip>:]ADJust:CONFigure:LEVel:DURation:MODE <Mode>

To determine the ideal reference level, the R&S VSE performs a measurement on the
current input data. This command selects the way the R&S VSE determines the length
of the measurement .

Suffix:

<ip> 1..n
Parameters:

<Mode> AUTO

The R&S VSE determines the measurement length automati-
cally according to the current input data.

MANual

The R&S VSE uses the measurement length defined by
[SENSe<ip>:]ADJust:CONFigure:LEVel :DURation
on page 205.

*RST: AUTO

Manual operation: See "Auto Level" on page 78

[SENSe:]JADJust:CONFigure:LTE

Automatically detects several signal characteristics and selects the appropriate param-
eters in the application.

The following signal characteristics are automatically detected.
® Carrier bandwidth
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Example: //Determine signal characteristics based on the measurement
signal
ADJ:CONF:LTE

Usage: Event

[SENSe:]JADJust:LEVel<ant>

Initiates a single (internal) measurement that evaluates and sets the ideal reference
level for the current input data and measurement settings. This ensures that the set-
tings of the RF attenuation and the reference level are optimally adjusted to the signal
level without overloading the R&S VSE or limiting the dynamic range by an S/N ratio
that is too small.

Suffix:
<ant> 1.4
Connected instrument
Example: /[Auto level on one instrument
ADJ:LEV2
Usage: Event

Manual operation: See "Auto Level" on page 78
See "Auto leveling" on page 87

Configuring time alignment measurements

All commands specific to the Transmit On/Off Power measurement are listed below.

Commands to configure Transmit On/Off Power measurement described elsewhere:
® [SENSe:]FREQuency:CENTer [:CC<cc>] on page 187

® Commands in "Subframe configuration" on page 161

® Commands in "Demodulation reference signal" on page 168

® Commands in "PUSCH structure" on page 174

CONFIgUre[:LTE]:CAGGIregation:STATE  ...ccieeieerteieeeeeetiieeeeeerateeeeeseetaaeeeeeresraaeeeseesannnnns 206
CONFIgUIE[:LTEJINOCC. ... ettt ettt et et et e e e et e et e e e s e ee e e e eanaeeaaaennns 207

CONFigure[:LTE]:CAGGregation:STATe <State>
Turns carrier aggregation for time alignment error measurements on and off.

You can select the number of component carriers with CONFigure [ : LTE] : NOCC.

Parameters:
<State> ON|OFF|1]0
*RST: OFF
Example: /[Select 2 component carrier

CONF:CAGG:STAT ON
CONF:NOCC 2
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7.9.1
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CONFigure[:LTE]:NOCC <Carrier>
Selects the number of component carriers analyzed in the measurement.
Parameters:
<Carrier> Number of the component carriers that you would like to mea-
sure. The range depends on the measurement.
For more information see "Carrier Aggregation" on page 45.
*RST: 1
Example: /[Select number of component carriers

CONF:NOCC 2

Manual operation: See "Remote commands to configure carrier aggregation”

on page 47

Analysis

®  TTACE EXPOI . i e it e e e e e e e e e e e e e e e e e e e e r e ———————————————— 207
®  MICTOSEIVICE EXPOI. .. eieititieiieieeie i e e e e e et e e e e e et e ee e et ee e saaeeeeeeeaaaaaaaaeeeeeeeennnnns 209
@  EValuation FaANQE.....ccooei it ————— 209
@ Y-AXIS SCAIB...cii i ————————————— 212
L I =TT Y= 1] o T TS 213
Trace export

FORMat:DEXPOrt:DSEPArator. . .....ccceiuuieeieeeieiee e eeeeeiieee e e e e eetee s e e e e e e s e e s e e eaae e e e e eennaaeeas 207
FORMAt:DEXPOIMHEADET........eeeie et e et e eee e e e e et e e s etaeeeea e e eeneeeeseeeennneees 208
FORMaAt: DEXP O TRACES. ....uuieietieeeeeeeetee e et e et e e e e e e e e e e e e e saaaeeeeanseseaneerenaeerennees 208
MMEMOIY:STORESNZTRACE. ....cevtrrrertrririiiaiaieieteeeeeeeaeteteeerrereerreratetr———————————aaaaaaeees 208

FORMat:DEXPort:DSEParator <Separator>

Selects the decimal separator for data exported in ASCII format.
Parameters:

<Separator> POINt | COMMa

COMMa

Uses a comma as decimal separator, e.g. 4,05.
POINt

Uses a point as decimal separator, e.g. 4.05.

*RST: *RST has no effect on the decimal separator.
Default is POINt.

Example: FORM:DEXP:DSEP POIN
Sets the decimal point as separator.
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FORMat:DEXPort:HEADer <State>

If enabled, additional instrument and measurement settings are included in the header
of the export file for result data. If disabled, only the pure result data from the selected
traces and tables is exported.

Trace data resulting from encrypted file input cannot be queried.
Parameters:
<State> ON|OFF |01

*RST: 1

FORMat:DEXPort:TRACes <Selection>

Selects the data to be included in a data export file (see MMEMory : STORe<n>: TRACe
on page 208).

Trace data resulting from encrypted file input cannot be queried.

Parameters:
<Selection> SINGle | ALL

SINGle

Only a single trace is selected for export, namely the one speci-
fied by the MMEMory : STORe<n>: TRACe command.

ALL

Selects all active traces and result tables (e.g. "Result Sum-
mary", marker peak list etc.) in the current application for export
to an ASClII file.

The <trace> parameter for the MMEMory : STORe<n>:TRACe
command is ignored.

*RST: SINGle

MMEMory:STORe<n>:TRACe <Trace>, <FileName>
Exports trace data from the specified window to an ASCII file.

You cannot query trace data resulting from encrypted file input.

Suffix:

<n> Window

Parameters:

<Trace> Number of the trace to be stored

<FileName> String containing the path and name of the target file.
Example: MMEM:STOR1:TRAC 1, 'C:\TEST.ASC'

Stores trace 1 from window 1 in the file TEST . ASC.
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7.9.2

7.9.3

Analysis

Microservice export
MMEMOry:STORE<SN>IMSERVICE. ....uuuiiiiiiiitiiieeeeeitiieeeeeeeetieeeeeeerateeeeeseetataeeaeesssnaaeaaeees 209
MMEMory:STORe<n>:MSERvice <FileName>
Exports the signal configuration to the microservice.
Suffix:
<n> irrelevant
Parameters:
<FileName> String containing the path and name of the file.

The file extension is .m5g.
Example: /[Export to microservice

MMEM: STOR:MSER 'signal.xxx'
Evaluation range
[SENSe:][LTE:][CC<cC>:]ALLOCAtION:SELECL. ..eevvrierereeeinaaaaaaeieeeeeeeeeeeeeeeeeeeeeeeeeeenenenes 209
[SENSE:][LTE:][CC<CC>:]CARRIEIHSELECE.....ccvvuiiieiieiiceieeeeeetce et e e eer s 210
[SENSe:][LTE:][CC<cc>:IMODUIAtION:SELEC ... .iiiiiieriieeeeeeiiieeeeeeeeetee e e e eeeeree e e e e eeraee e e 210
[SENSE:][LTE:[CC<CC>:IPREAMDIEISELECE .. veverveeeeereeeeeeeeeeeeeeeeeeeeeseeseseessessesssseereseens 210
[SENSE:]ILTE:J[CCKCC™ SLOT:SELECE. st vetereeeeeereeeeeeeeeeeeeeeeeeeeeeeseeeeeeeeseseeseeseeereseeseeaneene 211
[SENSEe:][LTE:][CC<CC>:]SUBFIameE:SELECE.....cuuuieeeieereieeeeeeeeieeeee e e e e e e e e e e e eaannes 211
[SENSEe:][LTE:J[CC<CC>:]SYMBOISELEC. . .uiieieieeee e e e ee et e e e e 212

[SENSe:][LTE:][CC<cc>:]ALLocation:SELect <Allocation>

Filters the displayed results in the constellation diagram by a certain type of allocation.

Suffix:
<cc> Component Carrier
Parameters:
<Allocation> ALL
Shows the results for all allocations.
<numeric_value> (integer only)
Shows the results for a single allocation type.
Allocation types are mapped to numeric values. For the code
assignment, see Chapter 7.5.1.18, "Return value codes",
on page 124.
*RST: ALL
Example: /[Display results for PUSCH

ALL:SEL -40

Manual operation: See "Evaluation range for the constellation diagram" on page 95
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[SENSe:][LTE:][CC<cc>:]CARRier:SELect <Carrier>

Filters the results in the constellation diagram by a certain subcarrier.

Suffix:

<cc> Component Carrier

Parameters:

<Carrier> ALL
Shows the results for all subcarriers.
<numeric_value> (integer only)
Shows the results for a single subcarrier.
*RST: ALL

Example: /[Display results for subcarrier 1
CARR:SEL 1

Manual operation: See "Evaluation range for the constellation diagram" on page 95

[SENSe:][LTE:][CC<cc>:]MODulation:SELect <Modulation>

Filters the results in the constellation diagram by a certain type of modulation.

Suffix:

<cc> Component Carrier

Parameters:

<Modulation> ALL
Shows the results for all modulation types.
<numeric_value> (integer only)
Shows the results for a single modulation type.
Modulation types are mapped to numeric values. For the code
assignment, see Chapter 7.5.1.18, "Return value codes",
on page 124.
*RST: ALL

Example: /[Display results for all elements with a QPSK modulation
MOD:SEL 2

Manual operation: See "Evaluation range for the constellation diagram" on page 95

[SENSe:][LTE:][CC<cc>:]PREamble:SELect <Subframe>
Selects a certain preamble for measurements that analyze individual preambles.

Prerequisites for this command
® Select PRACH analysis mode ([SENSe: ] [LTE: ] UL:DEMod:MODE on page 202).
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Suffix:

<cc> Component Carrier

Parameters:

<Preamble> ALL
Analyzes all preambles.
<numeric value> (integer only)
Analyzes a single preamble.
*RST: ALL

Example: //Analyze all preambles

PRE:SEL ALL

Manual operation: See "Preamble Selection" on page 95

[SENSe:][LTE:]J[CC<cc>:]SLOT:SELect <Slot>

Filters the results in the constellation diagram by a particular slot.

Suffix:
<cc> Component Carrier
Parameters:
<Slot> S0

Slot 0

S1

Slot 1

ALL

Both slots

*RST: ALL
Example: /[Display results for all slots

SLOT:SEL ALL

Manual operation: See "Slot Selection" on page 94

[SENSe:][LTE:][CC<cc>:]SUBFrame:SELect <Subframe>

Selects the subframe to be analyzed.

Suffix:

<cc> Component Carrier

Parameters:

<Subframe> ALL | <numeric value>
ALL
Select all subframes
0..39
Select a single subframe
*RST: ALL
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Example: /[Display results for all subframes
SUBF:SEL ALL

Manual operation: See "Subframe Selection" on page 93

[SENSe:][LTE:][CC<cc>:]SYMBol:SELect <Symbol>

Filters the results in the constellation diagram by a certain OFDM symbol.

Suffix:

<cc> Component Carrier

Parameters:

<Symbol> ALL
Shows the results for all subcarriers.
<numeric_value> (integer only)
Shows the results for a single OFDM symbol.
*RST: ALL

Example: /[Display result for OFDM symbol 2
SYMB:SEL 2

Manual operation: See "Evaluation range for the constellation diagram" on page 95

7.9.4 Y-axis scale

DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACe<t>:Y[:SCALEJ:AUTO. ....vevrverereerereerereens 212
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:MAXimum...............ccerr... 213
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:MINimum.........cc.cceererrru.. 213

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:AUTO <ONCE>

Automatically scales the y-axis of a diagram based on the displayed results.

Suffix:

<n> Window
<w> Subwindow
<t> irrelevant

Setting parameters:

<ONCE> ALL
Scales the y-axis in all windows for an ideal viewing experience.
DEFault
Restores the default scale of the y-axis.
ONCE
Scales the y-axis in a specific window for an ideal viewing expe-
rience.

Example: /I/Automatically scale the y-axis in subwindow 2 of window 2

DISP:WINDZ2:SUBWZ2:TRAC:Y:AUTO ONCE
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Usage: Setting only

Manual operation: See "Auto Scaling" on page 87
See "Automatic scaling of the y-axis" on page 91

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:MAXimum
<Value>

Defines the maximum value displayed on the y-axis of a diagram.

Suffix:

<n> Window

<w> Subwindow

<t> irrelevant

Parameters:

<Value> Maximum displayed value. The unit and value range depend on
the selected diagram.

Example: //Define maximum value on y-axis in subwindow 2 of window 2

DISP:WINDZ2:SUBW2:TRAC:Y:MAX O

Manual operation: See "Manual scaling of the y-axis" on page 90

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:MINimum
<Value>

Defines the minimum value displayed on the vertical diagram axis.

Suffix:

<n> Window

<w> Subwindow

<t> irrelevant

Parameters:

<Value> Minimum displayed value. The unit and value range depend on
the selected diagram.

Example: //Define minimum value on y-axis in subwindow 2 of window 2

DISP:WINDZ2:SUBW2:TRAC:Y:MIN -50

Manual operation: See "Manual scaling of the y-axis" on page 90

Result settings

CALCulate<n>:MARKer<m>:COUPING.........ccceteiiiiieiiieieiitiitreeesese s e s e eeaeaaaaeaeeeeeeeeeeesenns 214
DISPlay[:WINDOW<n>][:SUBWINAOWSW>]:COUPING. ... eveeeeeeeeeereeeesereseeseseseeseseseseeseseeesens 214
L 1N 1 = 1 3 N 214
L8N 07 2= T 215
LI Y PP 215
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CALCulate<n>:MARKer<m>:COUPIling <State>

Couples or decouples markers in different result displays to each other.

Suffix:
<n> irrelevant
<m> irrelevant
Parameters:
<State> ON|OFF|1]0
*RST: OFF
Example: /I[Couple markers to each other.

CALC:MARK:COUP ON

Manual operation: See "Marker Coupling" on page 97

DISPlay[:WINDow<n>][:SUBWindow<w>]:COUPIling <State>
Couples or decouples result display tabs (subwindows).

Subwindow coupling is available for measurements with multiple data streams (like
carrier aggregation).

Suffix:
<n> Window
<w> Subwindow
Parameters:
<State> ON|OFF|1]0
*RST: OFF
Example: /[Turn on subwindow coupling

DISP:COUP ON

Manual operation: See "Subwindow Coupling" on page 97

UNIT:BSTR <Unit>

Selects the way the bit stream is displayed.

Parameters:

<Unit> SYMbols
Displays the bit stream using symbols
BITs
Displays the bit stream using bits
*RST: SYMbols

Example: /[Display bit stream as bits

UNIT:BSTR BIT

Manual operation: See "Bit Stream Format" on page 96
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UNIT:CAXes <Unit>

Selects the scale of the x-axis for result displays that show subcarrier results.

Parameters:
<Unit> CARR
Shows the number of the subcarriers on the x-axis.
HZ
Shows the frequency of the subcarriers on the x-axis.
Example: /[Display frequency on the x-axis

UNIT:CAX HZ

Manual operation: See "Carrier Axes" on page 97

UNIT:EVM <Unit>
Selects the EVM unit.

Parameters:
<Unit> DB
EVM results returned in dB
PCT
EVM results returned in %
*RST: PCT
Example: /[Display EVM results in %

UNIT:EVM PCT

Manual operation: See "EVM Unit" on page 96
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Annex

A Annex: reference

A1

A11

A11.1

LI Y [ TU I (= (=T (=] [T 216
o Reference of toolbar FUNCHONS. .......cooeeiiieeeeee e 220

Menu reference

Most functions in the R&S VSE are available from the menus.

@ ComMMON R&S VSE MENUS.......iiiiiiiieee ettt ettt e e e e e et eenaaas 216
O  LTE MeEASUIrEMENT MENUS.....uniieiiiiee et e et e e e e e et e e e et s s s e e ra s erneeeans 218

Common R&S VSE menus

The following menus provide basic functions for all applications:

L 1 1= 1= 1 216
L VAV T o o)A ¢ 1 T= o 1 R 217
L I o =Y o3 01T o 1 TR 218
File menu

The "File" menu includes all functionality directly related to any file operations, printing
or setting up general parameters.

For a description of these functions see the "Data Management" chapter in the
R&S VSE base software user manual.

Menu item Correspond- | Description

ing icon in

toolbar
Save Im Saves the current software configuration to a file
Recall H Recalls a saved software configuration from a file
Save 1Q Recording - Saves the recorded I/Q data from a measurement channel to a

file

Recall 1Q Recording - Loads the recorded I/Q data from a file
Measurement Group > | - Configures measurement channels and groups
> New Group - Inserts a new group in the measurement sequence
> Rename Group - Changes the name of the selected group
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Menu item

Correspond-
ing icon in
toolbar

Description

> New Measurement
Channel

Inserts a new channel in the selected group

> Replace Measure-
ment Channel

Replaces the currently selected channel by the selected applica-
tion.

> Rename Measure-
ment Channel

Changes the name of the selected channel.

> Delete Current Mea-
surement Channel

Deletes the currently selected channel.

> Measurement Group
Setup

Displays the "Measurement Group Setup" tool window.

Instruments >

Configures instruments to be used for input to the R&S VSE soft-
ware

> New - Creates a new instrument configuration

> Search - Searches for connected instruments in the network
> Delete All - Deletes all current instrument configurations

> Setup - Hides or displays the "Instrument" tool window
Preset > - Restores stored settings

> Selected Channel

Restores the default software configuration for an individual
channel

> All

Restores the default software configuration globally for the entire
software

> All & Delete Instru-
ments

Restores the default software configuration globally for the entire
software and deletes all instrument configurations

> Reset VSE Layout

Restores the default layout of windows, toolbars etc. in the
R&S VSE

Preferences >

Configures global software settings

> General

> Displayed Items

Hides or shows individual screen elements

> Theme & Color

Configures the style of individual screen elements

> Network & Remote

Configures the network settings and remote access to or from
other devices

> Recording - Configures general recording parameters
Print - Opens "Print" dialog to print selected measurement results
Exit - Closes the R&S VSE

A.1.1.2 Window menu

The "Window" menu allows you to hide or show individual windows.
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For a description of these functions see the "Controlling Instruments and Capturing
Data" chapter in the R&S VSE base software user manual.

Menu item Correspond- | Description
ing icon in
toolbar
Player - Displays the "Player" tool window to recall I/Q data recordings
Instruments - Displays the "Instruments" window to configure input instruments
Measurement Group - Displays the "Measurement Group Setup" window to configure a
Setup measurement sequence
New Window > lj Inserts a new result display window for the selected measure-
© ment channel
Channel Information > | - Displays the channel bar with global channel information for the
selected measurement channel
Active Windows > - Selects a result display as the active window; the corresponding
channel is also activated

A.1.1.3 Help menu

The "Help" menu provides access to help, support and licensing functions.

For a description of these functions see the "Basic Operations" and "General Software
Settings" chapters in the R&S VSE base software user manual.

Menu item Correspond- | Description
ing icon in
toolbar
Help l? Opens the Online help window
License - Licensing, version and options information
Support - Support functions
Register VSE - Opens the Rohde & Schwarz support page (http://www.rohde-
schwarz.com/support) in a browser for registration.
Online Support - Opens the default web browser and attempts to establish an
Internet connection to the Rohde & Schwarz product site.
About - Software version information

A.1.2 LTE measurement menus

®  INPUt & OULPUL MENU....ccociee e 219
L IV == Tty (U] o I 1= o [ TS 219
L I - Tot- N 0 1= o T USRI 219
©  MArKEI MENU. .ottt ettt e e e e e e e e aaaaaaaaeeeeeeeeeeeeenns 220
L I 0 011 S = o U S 220
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A.1.21

A.1.2.2

A1.23

Menu reference

Input & output menu

The "Input & Output" menu provides functions to configure the input source, frontend
parameters and output settings for the measurement.

This menu is application-specific.

Table A-1: "Input” menu items for LTE measurements

Menu item Description

Amplitude Chapter 5.2.13, "Amplitude configuration", on page 77

Scale Chapter 6.1.3, "Diagram scale", on page 90

Frequency Chapter 5.2.12, "Frequency configuration", on page 76

Trigger Chapter 5.2.15, "Trigger configuration”, on page 82

Input Source Chapter 5.2.11, "Selecting the input and output source", on page 72
Output Source

Meas setup menu

The "Meas Setup" menu provides access to most measurement-specific settings, as
well as bandwidth, sweep and auto configuration settings, and the configuration "Over-
view" window.

This menu is application-specific.

Table A-2: "Meas Setup” menu items for LTE measurements

Menu item Description

Select Measurement Chapter 3, "Measurements and result displays", on page 12
Signal Description Chapter 5.2.1, "Signal characteristics", on page 44

MIMO Setup Chapter 5.2.3, "MIMO configuration”, on page 51

Subframe Configuration Chapter 5.2.4, "Subframe configuration", on page 53

Trigger / Signal Capture Chapter 5.2.14, "Data capture"”, on page 80

Tracking Chapter 5.2.16, "Tracking configuration”, on page 84

Demod Chapter 5.2.17, "Signal demodulation", on page 85

Evaluation Range Chapter 6.2.2, "Evaluation range", on page 93

Result Settings Chapter 6.2.3, "Result settings", on page 96

Overview Chapter 5.1, "Configuration overview", on page 41
Trace menu

The "Trace" does not contain any functions for LTE measurements, traces are gener-
ally not configurable.
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A.1.2.4 Marker menu

The "Marker" menu provides access to marker-specific functions.

This menu is application-specific.

Table A-3: "Marker"” menu items for LTE measurements

Menu item Correspond- | Description

ing icon in

toolbar
Select marker <x> Chapter 6.1.5, "Markers", on page 91

ML |™

Marker to Trace - Chapter 6.1.5, "Markers", on page 91
All Markers Off &V Chapter 6.1.5, "Markers", on page 91
Marker... g Chapter 6.1.5, "Markers", on page 91
Search - Chapter 6.1.5, "Markers", on page 91

A.1.2.5 Limits menu

The "Limits" menu does not contain any functions for LTE measurements.

A.2 Reference of toolbar functions

Common functions can be performed via the icons in the toolbars.

O Individual toolbars can be hidden or displayed.

Hiding and displaying a toolbar
1. Right-click any toolbar or the menu bar.
A context menu with a list of all available toolbars is displayed.

2. Select the toolbar you want to hide or display.

A checkmark indicates that the toolbar is currently displayed.

The toolbar is toggled on or off.

Note that some icons are only available for specific applications. Those functions are
described in the individual application's User Manual.

General toolbars

The following functions are generally available for all applications:

User Manual 1176.8997.02 — 13 220



R&S®VSE-K10x (LTE Uplink) Annex: reference

Reference of toolbar functions

"Main" toolbar

For a description of these functions see the R&S VSE base software user manual.

Table A-4: Functions in the "Main" toolbar

Icon Description

Overview: Displays the configuration overview for the current measurement channel

!

Save: Saves the current software configuration to a file

Recall: Recalls a saved software configuration from a file

J| W | I3

5

Save I/Q recording: Stores the recorded I/Q data to a file

\

Recall I/Q recording: Loads recorded 1/Q data from a file

Print immediately: prints the current display (screenshot) as configured

Add Window: Inserts a new result display window for the selected measurement channel

21 B

MultiView mode: displays windows for all active measurement channels (disabled: only windows
for currently selected channel are displayed)

"Control" toolbar

For a description of these functions see the R&S VSE base software user manual.

Table A-5: Functions in the "Control” toolbar

Icon Description
Selects the currently active channel
I Analyzer -
} Capture: performs the selected measurement
Pause: temporarily stops the current measurement
O Continuous: toggles to continuous measurement mode for next capture
N Single: toggles to single measurement mode for next capture
o Record: performs the selected measurement and records the captured data and
results
*, Refresh: Repeats the evaluation of the data currently in the capture buffer without
5 capturing new data (VSA application only).

"Help" toolbar

For a description of these functions see the R&S VSE base software user manual.

User Manual 1176.8997.02 — 13 221



R&S®VSE-K10x (LTE Uplink) Annex: reference

Reference of toolbar functions

Table A-6: Functions in the "Help" toolbar

Icon Description

k? Help (+ Select): allows you to select an object for which context-specific help is displayed

(not available in standard Windows dialog boxes or measurement result windows)

f? Help: displays context-sensitive help topic for currently selected element

Application-specific toolbars

The following toolbars are application-specific; not all functions shown here may be
available in each application:

"Zoom" toolbar

For a description of these functions see the R&S VSE base software user manual.

Table A-7: Functions in the "Zoom" toolbar

Icon Description

Normal mouse mode: the cursor can be used to select (and move) markers in a zoomed display

Zoom mode: displays a dotted rectangle in the diagram that can be expanded to define the
zoom area

Multiple zoom mode: multiple zoom areas can be defined for the same diagram

A &

Q Zoom off: displays the diagram in its original size
1:1
Table A-8: Functions in the "Marker” toolbar
Icon Description
°v Place new marker
» Percent Marker (CCDF only)
Select marker
ML |
VA Marker type "normal”
~ Marker type "delta"
A
v Global peak
"\
¥ Absolute peak
AN
(Currently only for GSM application)
«Y Next peak to the left
™\
S Next peak to the right
AN
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Icon Description
Next peak up (for spectrograms only: search in more recent frames)
Next peak down (for spectrograms only: search in previous frames)
v/ Global minimum
\/ Next minimum left
N4
v, Next minimum right
4
Next min up (for spectrograms only: search in more recent frames)
Next min down (for spectrograms only: search in previous frames)
! Set marker value to center frequency
CF
v Set reference level to marker value
REF
év All markers off
& Marker search configuration
a Marker configuration

Table A-9: Functions in the "AutoSet" toolbar

Icon Description
-, Refresh measurement results (R&S VSE VSA and OFDM VSA applications only)
Auto level
LEVEL
Auto frequency
FREQ

Auto trigger (R&S VSE GSM application only)

Auto frame (R&S VSE GSM application only)

Auto search (R&S VSE 3GPP FDD application only)

Auto scale (R&S VSE 3GPP FDD + Pulse applications only)

Auto scale all (R&S VSE 3GPP FDD + Pulse applications only)

Auto all
ALL

Configure auto settings
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[SENSe:][LTE:][CC<cc>:]JALLOCAtION:SELECL. ... ..o 209
[SENSe:][LTE:][CC<CC>:]CARRIEISELECL.....c.uiiiiiiiiiiitieiee et 210
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[SENSe:][LTE:][CC<cC>:]SUBFrame:SELECL.........coiiiiiiiieiiiiee e e 211
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[SENSe:][LTE:JUL:DEMod:CDCoffset
[SENSe:][LTE:]JUL:DEMod:CESTimation

[SENSE:][LTE:JUL:DEMOG:EEPEIOM. .......oiiiiieiiiieit ettt ettt eeneeenbeeenee e
[SENSe:][LTE:JUL:DEMOG:LOFREGUENCY......ccuiiiiiiiiii ittt ettt ettt b e 159
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[SENSe<ip>:]JADJust: CONFigure:LEVEl:DURGLON.........cciiiiiiiiiiiiie et 205
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CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:PSIGnal[:AVERage]:RESult?....
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:SDQP[:AVERage]:RESUIt?...........cceoiriiririiiiece 143
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:SDSF[:AVERage]:RESUIt?..........ccccooiiiiiiiiiiiiiicee 144
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:SDST[:AVERage]:RESUIt?..........ccccooiiiiiiiiiiiiiice 144
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:SDTS[:AVERage:RESUIt?..........cceooviiiriiiiiiiee 144
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:UCCD[:AVERage]:RESUIt?..........ccccrviriieiiiiieieen, 145
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CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:UCCH[:AVERage]:RESUIt?...........ccccooiriieiiiiiiiince. 145
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:UPRA[:AVERage]:RESult?....
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:USQP[:AVERage:RESUIt?...........cccconiiiiniiiiieies 146
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:USSF[:AVERage]:RESUIt?...........ccccoviiiiiiiiiiieee 147
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:USST[:AVERage]:RESUIt?..........cccccoiiiiiiiiiiiiiee 147
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:USTS[:AVERage]:RESUIt?..........ccccooviiiiiiiiiiiiieeee 148
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM[:ALL::MAXimum:RESUIt?..........cccooiiiiiiiiniiieeee e 142
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM[:ALL][:AVERage]:RESUI?..........c.cccoeriiiiiiiiiiiirieee. 142
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:FERRor:MAXimum:RESUI?..........c.cccooiiiiiiiiececcce 148
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:FERRor[:AVERage]:RESUIt?............cccoeiiiiiiiiiiiiieieecee e 148
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:GIMBalance:MAXimum:RESUIt?............ccoiiiiiiiiiin e 149
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:GIMBalance[:AVERage]:RESUIt?............ccccervveniiniiniiinne 149
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:IQOFfset: MAXimum:RESult?.........
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:IQOFfset[:AVERage]:RESUIt?..........cccceciriiiiniiiiciienenn 149
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:QUADerror:MAXimum:RESUIt?...........ccccooiriiiniiiicicce 150
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:QUADerror[:AVERage]:RESUIt?............cccoeeniiiiiiniiiieiiee 150
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:SERRor:MAXimum:RESUI?..........cccoooiiiiiiiiieieeee 150
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:SERRor[:AVERage:RESUIt?...........ccccoeviiiiiiiiiiiiiccee 150
CALCulate<n>:MARKEr<mM>:COUPIING. .....cciuutitiaiitiiie ittt e bttt e bee e s 214
CALCulate<n>:MARKer<m>:X.....

CALCUIate<N>IMARKEISIMZIY ...ttt et e e et e e et e e e et e e e asaeeeansteeesnseeeeasseeeaasaeeeensseeesnseeeennnenns 138
CALCUIate<n>:MARKEISM>IZIALL? ...ttt ettt e ebe e 139
CALCUIAte<N>IMARKEISIMZIZ? ...ttt e ettt e e et e e e e ate e e e abeeeeabeeeaanbeeaeanseeeaaneeeeannes 139
CALCUIate<n>:STATISHICS:CODF XSS 7. ..ot eee ettt et e st e e e st e e e sne e e et e e e e nteeeaenseeeanneeeeannaneans 140
CALCulate<n>:STATIStICSIRESUSIES>?.....couiiiiiiiie ettt 140
CONFIigUre[:LTE]:CAGGIregation:STATE. ....ccuieieiiiee ettt ee ettt ettt et e e e e e e be e e e asb e e e sneeeeanseeeaaaseaeanneaaanes 206
CONFigure[.LTE]:DUPLexing....

CONFIQUIE[:LTE]LDIRECHON. ...ttt b ekttt e b e et et e bt e s e b e aneeean
CONFIQUrEe[:LTE]LMEASUIEIMENL. ......eiiiiie ettt ettt ettt e ettt e e et e e ete e e e sase e e e asseeeabeeaeanseeeeanseeeaanneaeannes 151
(010 ]| T U =Y I = N[ O ST 207
CONFIQUIE[:LTE]IORANITCASE. . ...ttt h et ekttt ekt e e et e nae e et e st e beesneeenes 167
CONFigUre[:LTE]:UL[ZCCSCCS]BW... .ottt ettt e et eeeneeenbeesnna e 153
CONFigure[:LTE]:UL[:CC<CC>]:CSUBTAMES.......cciuiiiiieiiit ettt 161
CONFigUre[:LTE]:UL[:CC<CC>]:CY CPIEFIX. ..eeteeiuitiiit ettt ettt ettt 154
CONFigure[:LTE]:UL[:CC<CC>]:DRS:IAOCC. ... ettt ettt ettt e et e eaeeennaeneas 168
CONFigure[:LTE]:UL[:CC<CC>]:DRSIDSSHIft.......ceeiiiieieiieesieee st 168
CONFigure[.LTE]:UL[:CC<cc>]:DRS:GRPHOPPING.....ccutteitiiiiieiiitaiieaiteeitie sttt ettt bee e 168
CONFigure[:LTE]:UL[:CC<cc>]:DRS:NDMRs

CONFigure[:LTE]:UL[:CC<CC>]:DRS:IPLID.......cocttiitiitieit ettt
CONFigure[:LTE]:UL[:CC<cC>]:DRS:PUCCHPOWET.......ccueiiiiiiiiiiieiie ettt 169
CONFigure[:LTE]:UL[:CC<cc>]:DRS:SEQHOPPING. .....cciiiiiiiiiiiiieeii ettt 170
CONFigure[.LTE]:UL[:CC<cc>]:DRS[:PUSCHh]:POWET.........coceiiiitiiiiiiiiii ittt 170
CONFigure[:LTE]:UL[:CC<cC>]:MIMO:ASELECHON. ......ciiiiiiiiiiiiie ittt 160
CONFigure[:LTE]:UL[:CC<cc>]:MIMO:PUCCH:CONFIG......cuiiiiiaiieiiieiie et 160
CONFigure[:LTE]:UL[:CC<cc>]:MIMO:PUSCh:CONFig....
CONFigure[:LTE]:UL[:CC<cC>]:MIMO:SRS:ICONFIG. ... .etitiaiiiitieiit ettt
CONFigUre[:LTE]:UL[:CCSCCS]:PLCICID. ...ttt ettt et e e e beaenneeas
CONFigure[:LTE]:UL[:CC<CC>]:PLC:CIDGIOUP. ... .etitieiutieteeaietesie et eie ettt sttt be e
CONFigure[:LTE]:UL[:CCSCCZ]:PLCIPLID. ... .ottt ettt
CONFigure[:LTE]:UL[:CC<CC>]:PRACKHIAPM........eiiii ettt ettt e bee e
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CONFigure[:LTE]:UL[:CC<CC>]:PRACHICONF ........oiiiiiiiiiie ittt ettt 179
CONFigure[:LTE]:UL[:CC<cc>]:PRACh:FOFFset....
CONFigure[:LTE]:UL[:CC<CC>]:PRACH:FRINGEX........ccrttitiaiiiiiiii ittt 180
CONFigure[:LTE]:UL[:CC<cc>]:PRACH:HFINGICALOr.........ccueiiiiiiiiiiieiie et 180
CONFigure[:LTE]:UL[:CC<CC>]:PRACHINCSC........ooiiiiiiiiieeiie ettt ettt ae e
CONFigure[.LTE]:UL[:CC<cCc>]:PRACH:RSEQL........ciitiiiiiiiiee et
CONFigure[:LTE]:UL[:CC<CC>]:PRACHIRSET .....ccutiiitiiiiieiie ettt
CONFigure[:LTE]:UL[:CC<CC>]:PRACH:SINDEX........cetteiuiiaiieiit et etee ettt e e ene e e seee s
CONFigure[:LTE]:UL[:CC<cC>]:PUCCH:DESHIft........cc.iiiiiiiiiiiiiee e
CONFigure[:LTE]:UL[:CC<cC>]:PUCCH:IFORMAL.........cceeiiiiiiiiiiiii ettt
CONFigure[:LTE]:UL[:CC<CC>]:PUCCRINTCS ... .ottt ettt e e e
CONFigure[:LTE]:UL[:CC<CC>]:PUCCHRINZRB.... ..ottt et
CONFigure[:LTE]:UL[:CC<cc>]:PUCCh:NORB....
CONFigure[:LTE]:UL[:CC<CC>]:PUCCHINPAR........coiiii ettt ee s
CONFigure[:LTE]:UL[:CC<CC>:PUCCHR:PLID......ccet ittt
CONFigure[:LTE]:UL[:CC<cc>]:PUSCh:FHMOGE........cccueiitiiiiiiiii et
CONFigure[:LTE]:UL[:CC<cc>]:PUSCh:FHOFFSEL.......ccciiiiiiiiieiii et 175
CONFigure[:LTE]:UL[:CC<cc>]:PUSCh:FHOP:IHB.......ccceiiiiiiiiieeeee e 175
CONFigure[:LTE]:UL[:CC<cc>]:PUSCh:NOSM
CONFigure[:LTE]:UL[:CC<cc>]:PUSCh:PLID...
CONFigure[:LTE]:UL[ZCCSCCZ]:SFINO ...ttt ettt
CONFigure[:LTE]:UL[:CC<CC>]:SRSIANST ...ttt ettt et
CONFigure[:LTE]:UL[:CC<CC>]:SRSIBHOP........ooiiiiiiii ettt
CONFigure[:LTE]:UL[:CC<CC>]:SRSIBSRS.......oooiiiiiii ittt
CONFigure[:LTE]:UL[:CC<CC>]:SRSICSRS......iiiiit ittt
CONFigure[:LTE]:UL[:CC<CC>]:SRSICYCS... .ottt ettt ettt e et e st e e e nnee e
CONFigure[.LTE]:UL[:CC<cc>]:SRS:ISRS....
CONFigure[:LTE]:UL[:CC<CC>]:SRSIMUPT ...ttt ettt ettt
CONFigure[:LTE]:UL[:CC<CC>]:SRSINRRC.......ccuiiiiiiiiieiie ettt et e beesnea e
CONFigure[:LTE]:UL[:CC<CC>]:SRSIPOWET ..ottt ettt
CONFIgUre[:LTE]:UL[:CCSCCZ iSRS ISTAT ...ttt ettt ettt b et be e nees
CONFigure[:LTE]:UL[:CC<cc>]:SRS:SUConfig
CONFigure[:LTE]:UL[:CC<CC>]:SRS:TRCOMD.......iiiiiiiiiiiiiaitie ittt
CONFigure[:LTE]:UL[:CC<cc>]:SUBFrame<sf>:ALLOCICONT ........cccioiiiiiieiieiiie ittt 162
CONFigure[:LTE]:UL[:CC<cc>]:SUBFrame<sf>:ALLOC:MODUIAtioN..........ccoiuiiiiiiiiiiiie e 162
CONFigure[:LTE]:UL[:CC<cc>]:SUBFrame<sf>:ALLoc:PREC0dINg:CBINdEX...........ccceerririiiiiiiiiiiiecieee 162
CONFigure[:LTE]:UL[:CC<cc>]:SUBFrame<sf>:ALLoc:PRECoding:CLMapping..........ccccccerveeiiieniriiieaincnne 163
CONFigure[:LTE]:UL[:CC<cc>]:SUBFrame<sf>:ALLoc:PUCCh:FORMat
CONFigure[:LTE]:UL[:CC<cc>]:SUBFrame<sf>:ALLOC:PUCCh:NPAR..........ccceeitiriiiiiiiiiiieee e
CONFigure[:LTE]:UL[:CC<cc>]:SUBFrame<sf>:ALLOC:PUSCh:CSField............ccccvriiiiiiiiiiiiieiic e
CONFigure[:LTE]:UL[:CC<cc>]:SUBFrame<sf>:ALLOC:PUSCh:NDMRS...........cccceiiiiiiiiiiiiieiie e
CONFigure[:LTE]:UL[:CC<cc>]:SUBFrame<sf>:ALLOCIRATO.........ccctiiiiriiiiie ettt
CONFigure[:LTE]:UL[:CC<cc>]:SUBFrame<sf>:ALLoc[:CLUSter<cl>]:RBCouUNt...........cccerriiriiiiriiiiiaiinenne 165
CONFigure[:LTE]:UL[:CC<cc>]:SUBFrame<sf>:ALLoc[:CLUSter<cl>]:RBOFfset..........cccccerrriiiiiiiinannnen. 166
CONFigure[:LTE]:UL[:CC<cc>]:TDD:SPSC
CONFigure[:LTE]:UL[:CC<cc>]:TDD:UDConf

CONFigUre[:LTE]:UL[:CCSCCSI:UEID ... ittt ettt ettt e et eenne e e s
DISPlay[:WINDOWSN>]: TAB<tAD>ISELECL........ciiiiiiiiiii ettt
DISPlay[:WINDow<n>][:SUBWINdOWSW>]:COUPING. .....cccuiiiiiiiieiiieaiie ittt 214
DISPlay[:WINDow<n>][:SUBWINAOWSW>]:SELECL.......c.ciiiiiiiiiiiie it 104
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DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALE:AUTO.......ccceriiiriiiiiiiiieiie e
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:MAXimum
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:MINIMUM........ccccceirrirriiriiiiieeeeneeee
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RLEVel<ant>............c.cccccceerviiiiiinninee 189
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RLEVel<ant>:OFFSet............c.cccceerurene. 190
FETCh:FEPPM[:CCKCCE:MAXIMUM? ...ttt ettt sttt nate e 135
FETCh:FEPPM[:CC<CC:MINIMUM ...ttt ettt e e e e et e e e eas e e e e e e e e b e e senseeesenneeean 135
FETCh:FEPPM[:CC<CCH][IAVERAGE]?. ...ttt ettt ettt ettt ettt et e e st et e st e e beeeseeeneeenneenneeenes 135
FETCh:FERROIT:CC<CCIMAXIMUM ...ttt ettt ettt 136
FETCh:FERROIM:CCKCCS]IMINIMUM ... oottt ettt s e e st e e e e e enb e e e enaeeeennnaeenns 136
FETCh:FERROIT:CC<CC>|[:AVERAQGE]? ... ettt ettt ettt e e et e e e e e e 136
FETCh:TAERror[:CC<cc>]:ANTenna<ant>[:AVERAGE]?.........coiiiiiiiiiii i 136
FETCh:TAERror[:CC<cc>]:ANTenna<antenna>:MAXimum
FETCh:TAERror[:CC<cc>]:ANTenna<antenna>:MINImMUM..........ccoiiiiiiiiiiiee e
FETCh[:CCKCCEiCY CPIEIIX? ..ottt s et e et e e te e e nneeneenneeneenneeneens 156
FETCH[:CCKCC ] iPLC: CIDGIOUP?..c...itiie ettt et et ettt e ettt e e et e e e et e e et e e e et e e e snsaeeeassnaeessaeesnsseeesnneeas 156
FETCR[:CCKCCZIPLCIPLID? ...ttt ettt et e et e e s e e bt e et e e eseeenbeeeseaeseeenneanseaans 157
FETCh[:CC<cc>]:SUMMary:CRESI[:AVERAGE] ..ottt 131
FETCh[:CC<cc>]:SUMMary:EVM:PCHannel:MAXIMUM?..........ooiiiiiiiiiiiieiie et 131
FETCh[:CC<cc>]:SUMMary:EVM:PCHannel:MINimum?.....
FETCh[:CC<cc>]:SUMMary:EVM:PCHannel[: AVERAGE]?........coruiiiiiiiiiiiieee et 131
FETCh[:CC<cc>]:SUMMary:EVM:PSIGNal:MAXIMUM?.....cuiiiiiiiiiiiieiit et 132
FETCh[:CC<cc>]:SUMMary:EVM:PSIGNal:MINIMUM ..ottt 132
FETCh[:CC<cc>]:SUMMary:EVM:PSIGNal[:AVERAQGE]?.......coouiiiiiiiieiiieiteece et 132
FETCh[:CC<cc>]:SUMMary:EVM:SDQP[:AVERAQJE]?.......coiiiiiieiiiaiie ittt 127
FETCh[:CC<cc>]:SUMMary:EVM:SDSF[:AVERAGE]?......uuiiiuiiiiieiiieaiee ettt 127
FETCh[:CC<cc>]:SUMMary:EVM:SDST[:AVERage]?...
FETCh[:CC<cc>]:SUMMary:EVM:SDTS[:AVERAGE]?........eiiiieiiieitie ettt 128
FETCh[:CC<cc>]:SUMMary:EVM:UCCD[:AVERAGE]?.....cccuiiaiieiiiieiie ettt 128
FETCh[:CC<cc>]:SUMMary:EVM:UCCH[:AVERAGE]?......ccueiiiiiriiiiiieeieeteeet ettt 128
FETCh[:CC<cc>]:SUMMary:EVM:UPRA[AVERAGE]?.......uuiiiiiiiieiiie ettt 129
FETCh[:CC<cc>]:SUMMary:EVM:USQP[:AVERGGE]?......ccueiteeiiirieeiienie ettt 129
FETCh[:CC<cc>]:SUMMary:EVM:USSF[:AVERAGE]?........eiiiiiiiiiiiieaiee ettt 129
FETCh[:CC<cc>]:SUMMary:EVM:USST:AVERAGE]?........eiiiiiiiiieitie ettt 130
FETCh[:CC<cc>]:SUMMary:EVM:USTS[:AVERAGE]?.......ueiiiiiiiieitieeiee ettt 130
FETCh[:CC<cc>]:SUMMary:EVM[:ALLLMAXIMUM ...ttt 131
FETCh[:CC<cc>]:SUMMary:EVM[ALL]MINIMUM?....otiiiiiiii et 131
FETCh[:CC<cc>]:SUMMary:EVM[:ALL][:AVERage]?.

FETCh[:CC<cc>]:SUMMary:FERROFMAXIMUM?......coitiiiiiiiii ittt 132
FETCh[:CC<cc>]:SUMMary:FERROFMINIMUM ..ottt 132
FETCh[:CC<cc>]:SUMMary:FERROI:AVERAGE]?........ciiiiiiiiieieeeiie ettt 132
FETCh[:CC<cc>]:SUMMary:GIMBalance:MAXIMUM?......c...iiiiiiiiiiie e 133
FETCh[:CC<cc>]:SUMMary:GIMBalance:MINIMUM?........ooiiiiiieiie ettt 133
FETCh[:CC<cc>]:SUMMary:GIMBalanCe[:AVERAQJE]?.......coiuiieeiieie ettt 133
FETCh[:CC<cc>]:SUMMary:IQOFfset: MAXimum?.
FETCh[:CC<cc>]:SUMMary:IQOFfset:MINIMUM?.......coiiiiiiiiiiiie ettt 133
FETCh[:CC<cc>]:SUMMary:IQOFfSet[:AVERGQJE]?.......ooiiiiriiiiiiiieeiteeesie ettt 133
FETCh[:CC<cc>]:SUMMary:POWEr:MAXIMUM?........iiiiiiiteiie ittt 133
FETCh[:CC<cc>]:SUMMary:POWEr:MINIMUM?.......coiuiiiiiaiieaiieiee ettt 133
FETCh[:CC<cc>]:SUMMary:POWEIT:AVERAGE]?......coiuiiiiieiie ettt 133
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FETCh[:CC<cc>]:SUMMary:QUADEIOrMAXIMUM?.......ccuiiiiiiiit ittt 134
FETCh[:CC<cc>]:SUMMary:QUADerror:MINIMUM?........oiiiiiiiii ittt 134
FETCh[:CC<cc>]:SUMMary:QUADEITOr[:AVERAGE]?.......eiiiiiiiiesiee et 134
FETCh[:CC<cc>]:SUMMary:SERROFMAXIMUM?......uiiiiiiiie ittt 134
FETCh[:CC<cc>]:SUMMary:SERROFMINIMUM?.....c..oiiiiiiiiiiiieesie e 134
FETCh[:CC<cc>]:SUMMary:SERROIM:AVERGQJE]?.......ootiiiiiiiiie ittt 134
FETCh[:CC<CC>:SUMMAIY:TFRAME ..ottt ettt ettt et e e st e e e e 135
FORMAt:DEXPOIDSEPAIAON. ... ittt ettt ettt et e e et e e s ente e e anaee e e anbeeeeanbeaesneeaens 207
FORMAt:DEXPOIMHEADET ........eiie ettt et e e st e e et e e et eeeente e e e nteeeanseeeannaaeeanseeeaanseeenneeeenns 208
FORMAEDEXPOIMTRACES. ...ttt ettt b et h et it e e bttt e bt e et eeae e et e e et e e nbeeaneeas 208
FORMEAEIDATAL .ttt ettt ettt et h et eh o1t b e s e bt e et e bt e et et e ehe et eh e e s et eb e e st e b e st et ene e 125
LA g0 | b N I PSS 182
INPULISELECL. ...ttt ekttt h e et e Rt e bt e e ab e et e e nb e e bt e emb e e te et e e ebeeanees 184
INPULKID> AT TENUATIONKANTS ...ttt e e e bt e e et e e e et e e e nte e e ennteeeanneeeeanneaeans 190
INPut<ip>:ATTenuation<ant>:AUTO..........iiiiiiiei ettt ettt sere et ees 190
INPULKIDSICOUPINGKANES ...ttt h e h e et et e et e e bt e en b e e e ne et e e e bbeebeesneeenneas
INPULIDZ IE AT TGN .. b et et a et a et e bt e e bt e s e b e et e ebeeneeneeens
INPUL<IP>IEATTSANTZIAUTO . ..ottt ettt a ettt ettt et et e et e naeeetee e
INPULKID> B AT TRANtS IS TATE. ...ttt ettt e e et e e e et e e e e s e e e s e e e easaeaessseeesnsaeessnseeeeasnnaeanes
INPut<ip>:FILE:ZPADing..............

INPUL<IP> I FILTErRHPASS :STATE]. ..ttt ettt ettt ettt e nees
INPULKID> I F LTI Y IG i STATE]. .ttt ettt e e et e et e e e et e e et e e e ssa e e e sasseeesnsaeeeanseaeesseeeanes
INPULSIDZIGAINSGNEZISTATE. ...ttt b et b ettt bt ettt et et e e nneaneas
INPUL<IP>IGAINSANTS[IVALUE]. ...ttt ettt b ettt et e ene e eee
INPULID> IMPEAANCEKANTES ...ttt e e e e ettt e e e e s e e e e e e e s ntaeeeeeeeeannseeeeeeeean
INPULSIPZIRFICAPMOUE. ...tttk bttt eb et b e b ettt et e e nae e e s
INPut<ip>:RF:CAPMode:IQ:SRATe

INPUt<ip>:RF:CAPMOdE:WAVEfOIM:ISRATE. ......oiiiitiieeeiie ettt e et e e e enae e e snaeaesaneeas 185
INSTrument:BLOCK:CHANNEI[:SETTINGS]:SOURCESSIZ.....coiiiiiiii ettt 186
INSTIUMENEESELECE]....c ettt ettt ettt et e nne e es 104
LAYOUL ADDWINDOW] 2.ttt ettt et e ettt e e et e e e et e e e eaa e e e bsaeeentseaeeasseesansseeansseeensnaeeanseneannes 109
LAYOUL:CATAIOGI:WINDOW] 2. ...ttt ettt bbbttt et e e 1M1
LAYout:GLOBAI:ADD:WINDOW]?......eiutieiiteeite sttt ettt ettt sttt et e e e 105
LAYout:GLOBAI:CATaIOG:WINDOW]?.......eetiiiiiie ittt ettt ettt b ettt be e b e neee s 107
LAYout:GLOBaI:IDENfY[:WINDOW] ..ottt ettt sttt 108
LAYout:GLOBal:REMOVE[:WINDOW]........eiiiiiiiieiie ettt sttt ettt ettt e et 108
LAYOuUt:GLOBAI:REPLACE[:WINDOW]......oeiiiiiieeeiie e ettt e et ette e et ee e et e e et e e e et e e e sasseeesnsaeessnseaeesneeeanes 109
LAYout:IDENTtify[:WINDow]?................ 112
LAYOUt:REMOVE[IWINDOW]......eeeitetee ettt ettt ettt b ettt et e e s e ennees 112
LAYOUE:REPLACE[:WINDOW].....ciiititiiite e ettt e e et e e e e ettt e e e e e e e s e ee e e e e s s eeaeeeseannsneeeeeeeannnnnes 112
LAYOUL:WINDOWSNZIADD Y.ttt ettt h e h e eb e s bbbt et et et e e enee s 113
LAYOUt:WINDOWSNZIIDENTITY?.. ..ttt ettt et 114
LAYOUL:WINDOWSNZIREMOVE. ...ttt ettt ettt ettt et e e e b e e e enes 114
LAYOUL:WINDOWSNZIREPLACE. ...ttt ettt ettt e et e e e mt e e et e e e e nne e e e e naeaeanneaeaas 114
LAYOULWINDOWSNZITYPE..... oottt ettt e e e et e e e snt e e et e e e e nseeeesnseeeesnseeeenneeeeanseneannnen 115
MMEMory:LOAD[:CC<CC>]:DEMOASEING. .....cueiiiiiiiietie ittt 157
MMEMOry:LOAD[:CCSCOE:TMOD: ULttt ettt 158
MMEMOTY:STORESNZ QIS TATE. ...ttt ettt ettt a ettt sae et abe e e bt nae e teeeenes 151
MMEMOTry:STORESNZIMSERVICE. .......couiiiiiiiiit ettt ettt ettt ettt be e b e et et enbee e 209
MMEMOTY:STORESNZITRACE. ...ttt ettt ettt b et nb et sbe e e b e 208
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MMEMory:STORe<n>[:CC<CC>|:DEMOASEIING. ......ccuiiiiiiiiiiiiiiiii e
SYSTem:COMMunicate:RDEVice:OSCilloscope:SRATe...

SYSTem:PRESEt:CHANRNEILEXEC]... ..ottt
TRACESNSIDATALX? ettt ettt h et h et b e et ettt e bt e et et et nae e e ae e eeis 126
TRACESNSIDATA] . et h bt h et e et h et e ae bt b e et e bt e b bt ettt et 125
TRIGGE:SEQUENCELDTIME. ...ttt b ettt ettt bt eees 196
TRIGger[:SEQuence]:HOLDOFf<ANt>[ITIME].......ccoiiiiiiiiiiii ettt 196
TRIGger[:SEQuence]:IFPOWEr:HOLDOR..........c.ooiii e 197
TRIGGer[:SEQUENCE]:IFPOWEIHY STEIESIS. ......cuiiiiiiiiiiee st 197
TRIGGEr[:SEQUENCELLEVEIIMAPOWET.......c.uiiiiiiiiie ettt ettt 199
TRIGger[:SEQuence]:LEVel<ant>:IFPOWET ... 198
TRIGger[:SEQuence]:LEVel<ant>:IQPOWET............ccuiiiiiiiiie et 198
TRIGger[:SEQUENCE]:LEVEISANt>IRFPOWET......c..iiiiiiiiiiieeie ettt 199
TRIGger[:SEQuence]:.LEVel<ant>[:EXTernal<tp>]..........ccoooiiiiiiiii e 197
TRIGger[:SEQUeNCe]:MAPOWEHOLDOR.........ccuiiiiiiiiiiiee e 199
TRIGGer[:SEQUENCE]:MAPOWETHY STEIESIS. ..ottt ettt 200
TRIGGer[:SEQUENCEI:PORTSANT> ...ttt 200
TRIGGE:SEQUENCE]I:SLOPE. ...ttt ettt ettt ebe et ebeeniee e 200
TRIGQer[:SEQUENCEL:SOURCESANES ...ttt ettt 200
UNIT:BSTR

UNIT:CAXes

UNITEEVM. e s a e b e b e e saesaa e a e s ne e
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