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Introduction

Covered Tests in Accordance with TS 34.121

1 Introduction

Most of the tests specified in standard TS 34.121 [1] for 3GPP Rel-99 can be
performed with R&S®CMU200. This document provides a step by step guide on how to
perform Rel-99 measurement on transmitter characteristics, receiver characteristics
and performance tests according to TS 34.121 V8.4.0 clauses 5, 6 and 7 with
standalone R&S®CMU200 for UE supporting operating band | and power class 3. Test
cases that require additional instruments e.g. fading generator (R&S®SMU200A or
R&S®AMU200A) or spectrum analyzer (R&SFSQ) will be discussed in brief in this
application note with recommended reference. A set of *.sav files based on
R&S®CMU200 firmware V5.22A for UE supporting operating band | and power class 3
in RMC 12.2 kbps downlink/uplink is attached to this application note. Information on
these *.sav files within this application note is marked with symbol @

1.1 Covered Tests in Accordance with TS 34.121

Table 1 shows the Rel-99 transmitter characteristics, receiver characteristics and
performance tests that can be performed with R&S®CMU200.

1CM71_2E
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Introduction

Covered Tests in Accordance with TS 34.121

PP Rel-99 pported by R& 0]0
Test Clause Test Parameter
5.2 Maximum output power
5.3 Frequency error
54.1 Open loop power control in the uplink
5.4.2 Inner loop power control in the uplink
5.4.3 Minimum output power
55.1 Transmit OFF power
55.2 Transmit ON/OFF time mask
5.6 Change of TFC
Transmitter 5.7 Power setting in uplink compressed mode
characteristics 5.8 Occupied Bandwidth (OBW)
5.9 Spectrum emission mask
5.10 Adjacent Channel Leakage Power Ratio (ACLR)
511 Spurious emissions*
5.12 Transmit intermodulation*
5.13.1 Error Vector Magnitude (EVM)
5.13.2 Peak code domain error
5.13.3 UE phase discontinuity
5.13.4 PRACH preamble quality
6.2 Reference sensitivity level
6.3 Maximum input level
6.4 Adjacent Channel Selectivity (ACS) (Rel-99 and Rel-4)*
Receiver 6.4A Adjacent Channel Selectivity (ACS) (Rel-5 and later releases)*
characteristics 6.5 Blocking characteristics*
6.6 Spurious response*
6.7 Intermodulation characteristics*
6.8 Spurious emissions*
79 Demodulation of Dedicated channel (DCH) in static propagation
conditions
7.3 Demodulation of DCH in multi-path fading propagation conditions*
7.4 Demodulation of DCH in moving propagation conditions*
7.5 Demodulation of DCH in birth-death propagation conditions*
Performance 781 Povyer control in the downlink, constant BLER target (Release 5 and
tests earlier)*
78.1A Power control in the downlink, constant BLER target (Release 6 and
later)*
701 Downlink compressed mode, single link performance (Release 5 and
earlier)*
701A Downlink compressed mode, single link performance (Release 6 and
later)*
7.10 Blind transport format detection*

* Required additional instruments besides R&S®CMU200
Table 1: 3GPP Rel-99 measurement supported by R&S®CMU200
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Rel-99 Transmitter Characteristics

Generic Call Setup for Transmitter Characteristics

2 Ret99 Transmitter Characteristics

2.1 Generic Call Setup for Transmitter Characteristics

All parameters of transmitter characteristics are defined using the UL reference
measurement channel (RMC) 12,2 kbps as specified in TS 34.121 Annex C.2.1 unless
stated otherwise.

Configuration in R&S®CMU200:

BS Signal 4 Circuit Switched 4 DCH (Dedicated Chn.) Type 4 RMC

BS Signal 4 Circuit Switched 4 RMC Settings 4 Reference Channel Type 4 12.2
kbps Downlink/Uplink

Band . Conhnect
2] WCDMA Fo *1* wocuaton [ @ |54
B WCDMAFDD Connection Control [g PS: Idle CS: Signal On
—Setup |Circuit Switched’. . | e
Geometry Factor (orfoc) -
Total Output Power {lor+oc) - 517 dBm
~ Circuit Switched
Disfault Settings []
DCH (Dedicated Chn) Type [ RMC
Reference Channel Type 122 khops Downlink/Uglink
DL DTCH Transport Format T2 kbps
DL Resources inlUse 100 %
RLC Mode (Loop Mads 1) Th
UL CRC [Sym. Loop Mode 2) Off N
Test Mode Loop Mode 2
Channel Data Source DTCH FRESS
» HSPA,
F EMC with HSDPA Settings
Connection | Handowver UE Signal BS Signal Metwork | AFIRF {3 | Sync. | El 2 I

Figure 1: RMC 12.2 kbps dedicated channel setup

All parameters of transmitter characteristics are defined using the common RF test
conditions as specified in TS 34.121 Annex E.3.1 except for TS 34.121 clauses 5.3,
5.4.1,5.4.4 and 5.5.2.

1CM71_2E Rohde & Schwarz Operation Guide for WCDMA Test Setup according to 3GPP TS 34.121 7



Rel-99 Transmitter Characteristics

Generic Call Setup for Transmitter Characteristics

Do D a a e a ed ¢ g aco e 0

Physical Channel Power

lor 7193 dBm / 3.84MHz

CPICH CPICH_Ec/ DPCH_Ec =7dB

P-CCPCH P-CCPCH_Ec/DPCH_Ec =5dB

SCH SCH_Ec/DPCH_Ec =5dB

PICH PICH_Ec/ DPCH_Ec =2dB

DPCH 1103.3 dBm / 3.84MHz

gi.bllglz[:l\]/\)/CDMA downlink physical channels transmitted during a connection (Table E.3.1 of TS

Configuration in R&S®CMU200:

BS Signal 4 Node-B Settings A Level Reference 4 Output Channel Power (lor)
BS Signal 4 Node-B Settings 4 Output Channel Power (lor) 4 -93.0 dBm

BS Signal 4 Downlink Physical Channels 4 P-CPICH 4 -3.3 dB

BS Signal 4 Downlink Physical Channels 4 P-CCPCH 4 -5.3 dB

BS Signal 4 Downlink Physical Channels 4 P-SCH 4 -8.3 dB

BS Signal 4 Downlink Physical Channels 4 S-SCH 4 -8.3 dB

BS Signal 4 Downlink Physical Channels 4 PICH 4 -8.3 dB

BS Signal 4 Downlink Physical Channels 4 DPDCH Level Config 4 -10.3 dB

Band g Connect
@ WCDMA oD | Modulation - ; ‘Control

& WCDMArbp Connection Control |8 PS: Idle CS: Signal On
—=etup |Node—Ei Settings!. . . | &
- Mode-B Se‘t‘tingg Channel Freguency Uplink
RF Channel Downlink  Band [1] 10562 21124 mHz 1922 4 mHz
Frequency Offset + 0000 kHz
FXST K Separation 190000 MHz
Primary Scrambiing Code 9 =
Level Reference Output Channel Power {lor)
Cutput Channel Power (o) uE— 930 dBm
QCNS (R99) Off

AMGH Moise P, (@384 MHz, loz) | Off
Geometry Factor {lorfloc) -
Total Qutput Power {or-+Hoc) - 930 dBm
F Circuit Switched
» Packet Switched
P HEDRA H5-DSCH
» HSURA,

Connection | Handowver LIE Signal BS Signal Network | AFIRF'@" Sync. |.. 2 I

Figure 2(a) : Downlink physical channels configuration according to Table 2

1CM71_2E Rohde & Schwarz Operation Guide for WCDMA Test Setup according to 3GPP TS 34.121 8



Rel-99 Transmitter Characteristics

Generic Call Setup for Transmitter Characteristics

@ WCDMA oD Balnd Modulation -QQ t ‘gz:?:;t
: CS:

B WCDMAFDD Connection Control [g Signal On
—Setup [Downiink Physical Channels/PICH | e
~ Dawnlink: Physical Channels
Defaylt Settings [ ]
P-CFICH -33 w
S-CRICH Off
S-CRICH Channel Code 7
S-CPICH Sec. Scrambling Code ]
SCEICH Phace -
P-SCH -83 wm
S-5CH -83 w
P-CCPCH -53 w B
S-CCPCH -53
=S-CCPCH Channel Code 7
PICH Ess e
LR Channel Code
Faging Indicators per Frame 18

Cunnectiunl Handover | UE Signal BS Signal | Metwork | nFIRF'@*l Sync. |.- 2 I

Figure 2(b): Downlink physical channels configuration according to Table 2

Band .
@ WCDMA oD a:n Modulation - ; ‘g:z::;t

E WCDMAFDD Connection Control |8 PS: CS: Signal On
—Setup |DOLunlink Phyzical Channelss. . | a
S-CRICH Phase o
P-SCH -83
5-5CH -83
P-CCPCH -53
S-CCPCH -53
S-CCPCH Channel Code 2
FICH -83
FICH Channel Code 3
Faging Indicators per Frame 18
AICH -83
AICH Channel Code 3] ]
Level hitirricam taximum
DFDCH Level Canfig MO.S oB -213 . -103 &
DFCH Channel Cade
Painer Offset (DFCCH/DPDCH) 00 o

Cnnnecliunl Handover | UE Signal BS Signal | Hetwork | AFIRF@" Sync. |.- 2 I

Figure 2(c): Downlink physical channels configuration according to Table 2
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Rel-99 Transmitter Characteristics

Maximum Output Power (5.2)

To establish a WCDMA connection, pr ess 6 Conn &RSCMWEO ¢nES) 6
UE has registerd with R&S®CMU200.

ﬁ_ [ Recall TX meas.sav and establish CS call. ]

2.2 Maximum Output Power (5.2)

The maximum output power measures the maximum power the UE can transmit in a
bandwidth of at least (1 + U) times the chip rate of the radio access mode. An excess
maximum output power may interfere other channels or other systems. A small
maximum output power decreases the coverage area. Table 3 shows the nominal
maximum output power and tolerence.

Nominal maximum output power

Operating Power Class 1 Power Class 2 Power Class 3 Power Class 3bis Power Class 4
Band Power Tol Power Tol Power Tol Power Tol Power Tol
(dBm) (dB) (dBm) (dB) (dBm) (dB) (dBm) (dB) (dBm) (dB)
Band | +33 +1.7/- +27 +1.7/- +24 +1.7/- - - +21 +2.7/-
3.7 3.7 3.7 2.7
Band I - - - - +24 +1.7/- - - +21 +2.7/-
3.7 2.7
Band Il - - - - +24 +1.7/- - - +21 +2.7/-
3.7 2.7
Band IV - - - - +24 +1.7/- - - +21 +2.7/-
3.7 2.7
Band V - - - - +24 +1.7/- - - +21 +2.7/-
3.7 2.7
Band VI - - - - +24 +1.7/- - - +21 +2.7/-
3.7 2.7
Band VII - - - - +24 +1.7/- +23 +2.7/- +21 +2.7/-
3.7 2.7 2.7
Band VIII - - - - +24 +1.7/- +23 +2.7/- +21 +2.7/-
3.7 2.7 2.7
Band IX - - - - +24 +1.7/- - - +21 +2.7/-
3.7 2.7
Band X - - - - +24 +1.7/- - - +21 +2.7/-
3.7 2.7
Band XI - - - - +24 +1.7/- - - +21 +2.7/-
3.7 2.7
Band XII - - - - +24 +1.7/- +23 +2.7/- +21 +2.7/-
3.7 2.7 2.7
Band XilI - - - - +24 +1.7/- +23 +2.7/- +21 +2.7/-
3.7 2.7 2.7
Band XIV - - - - +24 +1.7/- +23 +2.7/- +21 +2.7/-
3.7 2.7 2.7
Table 3: Test requirements for nominal maximum output power (Table 5.2.2 of TS 34.121 [1])
A WCDMA call is setup as specified in section 2.1. A continuously UP power control
commands is sent to the UE and the mean power of the UE is measured. In
R&S®CMU200, continuously UP power control commands is automatically configured
when user select Maximum Power measurement in R&S®CMU200.
1CM71_2E Rohde & Schwarz Operation Guide for WCDMA Test Setup according to 3GPP TS 34.121 10
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Rel-99 Transmitter Characteristics

Frequency Error (5.3)

Configuration in R&S®CMU200:
Menus A Power 4 Application 4 Maximum Power

Figure 3 shows the maximum output power measurement result.

24 WCDMA Fop ™ Power B

Max Level: Auto Low noize Freg Offset: + 0000 kKHz ChanJ/Freg.: 9612 M3224 MHz R Maximum
u
HPower 4
Appli-
cation
Trigger
Ana Lev.
UE Signal
Current Average Nairnum Minirmum _ AnaSet |
LIE Pawer (Peak) 2358 aBm 2362 uBm 24.04 dBm HSDPA
LIE Power (RMS) 2025 gBm 2025 ¢Bm 2050 dBm  20.09 dBm fs'-'gg Lol
10 BS Signal
Statistic Count Settings
| 0.00 %
Out of Talerance

" Stop Statistic | Menus [
Grappeililog | Cnnditinnl Count

Figure 3: Maximum output power measurement result

Recall TX_meas.sav and establish CS call. Measurement result is available at:
Menus 4 Power 4 Application 4 Maximum Power

2.3 Frequency Error (5.3)

The UE transmitter tracks to the RF carrier frequency received from the Node B. The
frequency error is the difference between the RF modulated carrier frequency
transmitted from the UE and the assigned frequency. Frequency error occurs due to
Node B frequency error and Doppler shift.

The frequency error shall not exceed ° (0.1 ppm + 10 Hz). An excess error of the
carrier frequency increases the transmission errors in the uplink own channel. This test
verifies the ability of the receiver to derive correct frequency information for the
transmitter, when locked to the DL carrier frequency.

A RMC 12.2 kbps is setup as shown in Figure 1. Downlink physical channels in Table 4
and 5 are configured in R&S®CMU200.

1CM71_2E
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Rel-99 Transmitter Characteristics

Frequency Error (5.3)

Do D a a e a ed a g aco e 0
Physical Channel Power

CPICH CPICH_Ec/ DPCH_Ec =7dB
P-CCPCH P-CCPCH_Ec/DPCH_Ec =5dB

SCH SCH_Ec/DPCH_Ec =5dB
PICH PICH_Ec/ DPCH_Ec =2dB
DPCH Test dependent power

Table 4: Downlink physical channels transmitted during a connection (Table E.3.2.1 of TS 34.121 [1])

Reference sensitivity level

Operating Band Unit DPCH_Ec <REFlor>
<REFSENS>
| dBm/3.84 MHz -116.3 -106
1l dBm/3.84 MHz -114.3 -104
1] dBm/3.84 MHz -113.3 -103
v dBm/3.84 MHz -116.3 -106
\ dBm/3.84 MHz -114.3 -104
Vi dBm/3.84 MHz -116.3 -106
Vi dBm/3.84 MHz -114.3 -104
VIl dBm/3.84 MHz -113.3 -103
IX dBm/3.84 MHz -115.3 -105
X dBm/3.84 MHz -116.3 -106
XI dBm/3.84 MHz -114.3 -104
Xl dBm/3.84 MHz -113.3 -103
X1 dBm/3.84 MHz -113.3 -103
XV dBm/3.84 MHz -113.3 -103

Table 5: Reference sensitivity level (Table 6.2.2 of TS 34.121 [1])

Configuration in R&S®*CMU200:

BS Signal 4 Node-B Settings 4 Level Reference 4 Output Channel Power (lor)
BS Signal 4 Node-B Settings 4 Output Channel Power (lor) 4 -106 dBm

BS Signal 4 Downlink Physical Channels 4 P-CPICH 4 -3.3dB

BS Signal 4 Downlink Physical Channels 4 P-CCPCH A -5.3 dB

BS Signal 4 Downlink Physical Channels 4 P-SCH 4 -8.3 dB

BS Signal 4 Downlink Physical Channels 4 S-SCH 4 -8.3 dB

BS Signal 4 Downlink Physical Channels 4 PICH 4 -8.3 dB

BS Signal 4 Downlink Physical Channels 4 DPDCH Level Config 4 -10.3 dB

These downlink physical channels can be configured in R&S®CMU200 by referring to
Figure 2(a), 2(b) and 2(c). To est abli sh a WCDMA connecti on,
( CS) R&SBaMU200 once UE has registerd with R&S®CMU200.

A continuously UP power control commands is sent to the UE until the UE reaches its
maximum output power as shown in Figure 4. The frequency error delta is measured.

1CM71_2E Rohde & Schwarz Operation Guide for WCDMA Test Setup according to 3GPP TS 34.121 12



Rel-99 Transmitter Characteristics

Frequency Error (5.3)

Configuration in R&S®CMU200:

BS Signal Settings 4 TPC Pattern Config. 4 TPC Algorithm A4 Algorithm 2
BS Signal Settings 4 TPC Pattern Config. A TPC Pattern Set 4 Set 1

BS Signal Settings 4 TPC Pattern Config. 4 Set1 4 Pattern Type 4 All 1

Band Conhect
427 WCDMA rop ™" Power Contr
UEHEE = TPC Pattern Configuration Maximum
St | Power
0 ]
TPC Algarithm | Algorithm 2 [ "‘P{’_"'
TFCStepoze cation
TPCFattern=et | Set 1 .
] Frecon.|  manual Tﬂﬂgﬁv_
Pattern Type Al tonbrezsl |UE Signal
PETen 01 o Ana Set
LIE Powes HSDPA
LIE Pawe : ge:t[ g ~ FESUEE, Lyl
&
FSetd
FSets
* Test Step A

RE RF RE Test Step |TPC Pattern| TPC Pattern| Activaie IMenus
Channell Frequency| Freq.Offset Precond. Config. Setup! Pattern|

Figure 4: Continuous UP power control command configuration

Measurement result for frequency error is available in Overview WCDMA in
R&S®CMU200.

Configuration in R&S®CMU200:
Menus 4 Modulation 4 Applic. 1 4 Overview WCDMA

Figure 5 shows the frequency error measurement result.

1CM71_2E Rohde & Schwarz Operation Guide for WCDMA Test Setup according to 3GPP TS 34.121 13



Rel-99 Transmitter Characteristics

Open Loop Power Control in the Uplink (5.4.1)

Band . - Connect
(23 WCDMA Fop ™ mocuation [ ¥ = [f350
MaxLevel: Aut L i Freq.Offset: + 0.000 kH Chan/Freq: 9612 119224 MH ‘E ;
Mzﬁip;?gign:hTJPCCH+DP[D)EUHHTSB S:E EDSE ‘ T ‘ qu\g{)uiw
Scr. Code: 0 CC Mode: Manual  CC1:16
Current Averane feta.dMlirn, Applic. 1
Err Vect Magn.—[ Peak 127 % 1366 % 378 % __ Appic.2 |
RMS 41 % 434 % 75 % .
Wz, Errnr—[Peak 59 % 7.14 % -285 % Tlggglel_rev.
RMS 21 % 233 % 4.2 %
Phase Errar Peak -73° 771° 215 ° 2560 chip UE Signal
_[RMS 20° 210° 37° Weas Lenglh | —oreset |
If2 Crigin Offset -4728u8 -4733d8 -4277 uB 0 Essu[gﬂﬁ
110 Imbalance -3269a8 -3271d8 -324%9 aB Slot Murnber ES Sig. Lvl.
Carrier Frequency Errar -6 Hz -7 Hz -26 Hz I 22.34 daBm BS Signal
Wtaverorm Cualty 09983 099811 0.9944 HEFOWEN | Settings
Peak Code Dom. Errar -3171ue -3184 w8 -2745 a8
Statistic Count
PCDE Code G 1 ] 1
_. : ) | 000w
Transrnit Tirne Error 1.00 chip 1.00 chip 1.00 chip R
Power | I Modulation Spectrum | [EEHE ggw;sr Receafl;::myl Audio | M

Figure 5: Frequency error measurement result

Recall TX_meas.sav, modify the following configurations and establish CS call.
BS Signal 4 Node-B Settings 4 Output Channel Power (lor) 4 -106.0 dBm

Measurement result is available at:

Menus 4 Modulation 4 Applic. 1 4 Overview WCDMA

2.4 Open Loop Power Control in the Uplink (5.4.1)

The UE open loop power is defined as the mean power in a timeslot or ON power
duration. Open loop power control in the uplink measures the ability of the UE
transmitter to set its output power with the target to transmit at the lowest power
acceptable for proper communication. This function is used for PRACH transmission
and based on the power measured by the UE of the received CPICH signal and the
signalled BCCH information from Node B.

The test stresses the ability of the receiver to measure the received power correctly
over the receiver dynamic range. An excess error of the open loop power control
decreases the system capacity. Table 6 shows the open loop power control tolerance.

Normal conditions

+10 dB

Open loop power control tolerance

Extreme conditions

+13dB

Table 6: Open loop power control tolerance (Table 5.4.1.4 of TS 34.121 [1])

1CM71_2E
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Rel-99 Transmitter Characteristics

Open Loop Power Control in the Uplink (5.4.1)

Do D a A e A ed O aded aled 0, e 0,
Physical Channel Power

lor Test dependent power

CPICH CPICH_Ec/ lor =-3.9dB

P-CCPCH P-CCPCH_Ec/ lor =-8.3dB

SCH SCH_Ec/ lor =-8.3dB

PICH PICH_Ec/ lor =-8.3dB

S-CCPCH S-CCPCH_Ec/ lor =-5.3dB

Table 7: Downlink physical channels transmitted without dedicated connection (Table E.2.2 of TS
34.121 [1])

Settings for the serving cell

Parameter Unit Cell 1
Cell type Serving cell
UTRA RF channel number Channel 1
Qqualmin dB -24
Qrxlevmin dBm -115
UE_TXPWR_MAX_RACH dBm 21
Preamble Retrans Max 1

Table 8(a): Settings for the serving cell (Table 5.4.1.1a of TS 34.121 [1])

A RMC 12.2 kbps is setup as shown in Figure 1. Downlink physical channels in Table 7
are configured in R&S®CMU200.

Configuration in R&S®*CMU200:

BS Signal 4 Node-B Settings 4 Level Reference 4 Output Channel Power (lor)

BS Signal 4 Node-B Settings 4 Output Channel Power (lor) 4 Test dependent power
BS Signal 4 Downlink Physical Channels 4 P-CPICH 4 -3.9 dB

BS Signal 4 Downlink Physical Channels 4 P-CCPCH A4 -8.3 dB

BS Signal 4 Downlink Physical Channels 4 S-CCPCH A4 -5.3 dB

BS Signal 4 Downlink Physical Channels 4 P-SCH 4 -11.3 dB

BS Signal 4 Downlink Physical Channels 4 S-SCH 4 -11.3 dB

BS Signal 4 Downlink Physical Channels 4 PICH 4 -8.3 dB

These downlink physical channels can be configured in R&S®CMU200 by referring to
Figure 2(a), 2(b) and 2(c).

Table 8(a) shows the settings for the serving cell. These parameters can be configured
as shown in Figure 6(a), 6(b) and 6(c).

Configuration in R&S®CMU200:

Network 4 Cell Reselection Information 4 Qqualmin 4 -24 dB

Network 4 Cell Reselection Information 4 Qrxlevmin 4 -58 dBm

Network 4 Random Access Settings 4 Preamble 4 Max Retransmission 4 1

UE Signal 4 UE Power Control 4 Max. Allowed UE Power 4 21.0 dBm

1CM71_2E

Rohde & Schwarz Operation Guide for WCDMA Test Setup according to 3GPP TS 34.121 15



Rel-99 Transmitter Characteristics

Open Loop Power Control in the Uplink (5.4.1)
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* INCDMA Intra Meighbour Cell List
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F GEM MNeighbour Cell List

Connection | Handowver UE Signal BS Signal Hetwork | AFIRF@" Sync. |.. 2 I

Figure 6(a): Settings for the serving cell configuration

@ WCDMA FoD Balnd Modulation -QQ t ‘g::?:;t
& WCDMA D Connection Control [j 5 CS: Signal On
—Se‘[up |Rand0m Access Settings/Preambles. .. | o
DRX Cycle Length (2" Frames) 2
RACHTTI 20 ms
~Preamble
Max Preamble Cycles 2
Step Size 3 B
AICH Transmission timing 3 Siot
Max Retransmission [|H 1
RACH Msg Part Power Offset -5 B
AICH Acknowledge positive
Avalable Subchannels 000000000007 chno.. 11
Avalable Signatures 1111111111111 signo. 15
Avalable Signature —= Index Select| Use all
* Requested UE Data
+ Cell Reselection Information =
* INCDMA Intra Meighbour Cell List
Connection Handowver UE Signal BS Signal Hetwork | AFIRF @' | Sync. | El 2 I

Figure 6(b): Settings for the serving cell configuration

1CM71_2E

Rohde & Schwarz Operation Guide for WCDMA Test Setup according to 3GPP TS 34.121 16



Rel-99 Transmitter Characteristics

Open Loop Power Control in the Uplink (5.4.1)

Channel conditions are initially setup with received CPICH_RSCP > -85 dBm. For
example, test parameters for RX-Upper dynamic range and RX-middle in Table 8(b)
can be used for UE registration. UE is switched on and wait until UE has registered
and entered idle mode. After the UE has performed registration and entered idle mode,
test parameters for open loop power control are configured.

Test parameters for open loop power control

Parameter RX-Upper dynamic end | RX-middle RX-Sensitivity level

lor -25.0dBm/ 3.84 MHz -65.7 dBm/ 3.84 MHz <REFlor> dBm / 3.84 MHz (Note)
CPICH_RSCP -28.9 dBm -69.6 dBm <REFlor> + CPICH_Ec / lor (Note)
Primary CPICH DL TX power +19 dBm +28 dBm +19 dBm

Simulated path loss = Primary

Band I, IV, VI, X: +128.9 dB
Band II, V, VII, XI: +126.9 dB

g:::g: DR"STC);F’OW“ ! +47.9.dB +97.6dB Band I1I, VIIL, XII, XIll, XIV: +125.9 dB
- Band IX: +127.9 dB
Band I, IV, VI, -110 dBm
oL Band I, V, VII, -108 dBm
interference | Band 1. VIIl. | 75 dBm - 101 dBm
and 11, VI,
Xil, XIIl, XIV. 107 dBm
Band IX -109 dBm
Constant Value -10dB -10dB -10dB
Expected nominal UE TX -37.1 dBm 13.4 dBm +8.9 dBm
power
Note: <REFlor> is specified in Table 5, and CPICH_Ec / lor is specified in Table 7.
Table 8(b): Test parameters for open loop power control (Table 5.4.1.3 of TS 34.121 [1])
Table 8(b) shows the UE open loop power control test parameters. These parameters
can be configured as shown in Figure 6(c). lor is setup by referring to Figure 2(a).
Configuration in R&S®*CMU200:
BS Signal 4 Node-B Settings A4 Level Reference 4 Output Channel Power (lor)
BS Signal 4 Node-B Settings 4 Output Channel Power (lor) 4 Test dependent power
UE Signal 4 UE Power Control 4 Open Loop A Reported P-CPICH Power 4 19.0
dB
UE Signal 4 UE Power Control 4 Open Loop A UL Interference 4 -75.0 dBm
UE Signal 4 UE Power Control 4 Open Loop A4 Constant Value 4 -10.0 dB
1CM71_2E Rohde & Schwarz Operation Guide for WCDMA Test Setup according to 3GPP TS 34.121 17
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Open Loop Power Control in the Uplink (5.4.1)

7] WCDMA rop ™" moauiation  [BF ‘gg:g:;t
& WCDMArop Connection Control [ 5 CS: Signal On
—Setup |UE Power ControlfOpen Loop!. . . | o
Defallt Al Settings O
P Analyzer Settings
P Measurement Settings
~ LE Pawer Control
Defallt Settings ]
Man Alowed LUE Power 210 dm
P L Target Power
~ Cpen L oop
LIL Interference =750 dem
Constant Valle =100 ae
Reported P-CFRICH Power |E 19.0 dem |
DFCCHFower Qrrset - ol g
FRACHLUE Cn-Fower Limit =90 B
» LE GainFactors
P HSLUPA
Connection | Handover UE Signal | BS Signal | Metwork | nFIRF'@*l Svnc. | El 2 I

Figure 6(c): Open loop power control parameter configuration

Measurement result for open loop (gower control in the uplink is available in On/Off
Time Mask measurement in R&S"CMU2 0 0 . O6RUNO state of Oon/ Of
enabled.

Configuration in R&S®*CMU200:
Menus 4 Power 4 Application 4 On/Off Time Mask
On/Off Time Mask 4 On / Off

To establish a WCDMA connect i on®CMp20e Bigure 6 Conn e
7 shows the open loop power control in the uplink measurement result.

1CM71_2E Rohde & Schwarz Operation Guide for WCDMA Test Setup according to 3GPP TS 34.121 18



Rel-99 Transmitter Characteristics

Open Loop Power Control in the Uplink (5.4.1)

Band B = Connect
Power =
2 WCDMA oo ™ R Y comec
dBm Max.Level Auta Laow naige FreqOffset: + 0.000 kHz ChanJ/Freq: 9612 119224 MHz H Onioff
[ g— i Off 1 f— i Off 2 F— i L.,
ft [current | || T Time Mask
-30 ool
-40 pprll-
cation
-50
Trigger
~ Ana, Lev.
-50
-30 UE Signal
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-100 _—
i BS Sig. Lyl.
10 HSDPA
-2464 -1000 -95 096 1000 2000 3000 4000 4192 5000 B3E0 ﬂ
Chi g
" | BSSignal
15t PRACH— | -37.1 aBm| - 40.69 dBm 2 Settings
Expected Power UE On-Power Signature
NextFRACH—{ | -65.71 dBm | -65.88 uBm Marker
Off Power Befare Faower Step Off Powear Aftar
Maximum Minimum | Off | Inner loop | PISlot | OonfOff IMenus
Power Power Power TPC Table| | Time Mask

Figure 7: Open loop power control in the uplink measurement result

Note: For open loop power measurement with RX Sensitivity level, registration is
performed with CPICH_RSCP > -85 dBm. RX Sensitivity level settings as shown in
Table 8(b) are configured after UE registration. CS call is established and open loop
power is measured.

ﬁRX upper dynamic end, recall TxOnOff.sav and establish CS call.
N

For RX-middle, recall TxOnOff.sav, modify the following configurations and establish
CS call:

BS Signal 4 Node-B Settings 4 Output Channel Power (lor) 4 -65.7 dBm

UE Signal 4 UE Power Control 4 Open Loop 4 Reported P-CPICH Power 4 28.0
dB

UE Signal 4 UE Power Control 4 Open Loop 4 UL Interference 4 -101.0 dBm

For RX-sensitivity level, recall TxOnOff.sav, and wait for UE registration. Modify the
following configurations after UE registration and establish CS call:

BS Signal 4 Node-B Settings 4 Output Channel Power (lor) 4 -106.0 dBm

UE Signal 4 UE Power Control 4 Open Loop 4 UL Interference 4 -110.0 dBm

Measurement result is available at:
Wus A Power 4 Application 4 On/Off Time Mask /
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Inner Loop Power Control in the Uplink (5.4.2)

2.5 Inner Loop Power Control in the Uplink (5.4.2)

Inner loop power control in the uplink measures the ability of the UE transmitter to
adjust its output power in accordance with one or more TPC commands received in the
downlink. The power control step is the change in the UE transmitter output power in
response to a single TPC command, TPC_cmd, derived at the UE. The UE transmitter
shall change the output power with a step size of 1 dB, 2 dB and 3 dB according to the
value of gorpc or grRP-TPC., in the slot immediately after the TPC_cmd can be derived.

An excess error of the inner loop power control decreases the system capacity.

Table 9 and 10 show the transmitter power control range and transmitter aggregate
power control tolerance respectively. 3 dB inner loop power control steps are only used
in compressed mode.

Transmitter power control range

TPC_cmd Transmitter power control range (all units are in dB)
1 dB step size 2 dB step size 3 dB step size
Lower Upper Lower Upper Lower Upper
+1 +0.4 +1.6 +0.85 +3.15 +1.3 +4.7
0 -0.6 +0.6 -0.6 +0.6 -0.6 +0.6
-1 -0.4 -1.6 -0.85 -3.15 -13 -4.7

Table 9: Transmitter power control range (Table 5.4.2.5.1 of TS 34.121 [1])

Transmitter aggregate power control tolerance

Transmitter power control range after 10 equal Transmitter power
control range after 7
TPC_cmd group equal TPC_cmd groups
TPC_cmd (all units are in dB) 4 L group
(all units are in dB)
group
1 dB step size 2 dB step size 3 dB step size
Lower Upper Lower Upper Lower Upper
+1 +7.7 +12.3 +15.7 +24.3 +15.7 +26.3
0 -11 +1.1 -11 +1.1 -11 +1.1
-1 -7.7 -12.3 -15.7 -24.3 -15.7 -26.3
0,0,0,0,+1 +5.7 +14.3 N/A N/A N/A N/A
0,0,0,0,-1 -5.7 -14.3 N/A N/A N/A N/A

Table 10: Transmitter aggregate power control tolerance (Table 5.4.2.5.2 of TS 34.121 [1])

Figure 8 shows the inner loop power control test steps. Table 11 shows the summary
of test step conformance requirement.
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Figure 8: Inner loop power control test steps (Figure 5.4.2.4 of TS 34.121 [1])

c O C <10 O O a e Ired C C

Test step Difference in mean power between adjacent slots Change in mean power over consecutive slots

A TPC_cmd =0 TPC_cmd group = 0 for 10 consecutive slots

B Every 5" TPC commands should have TPC_cmd =+1 | TPC_cmd group = {0, 0, 0, 0, +1} for 50 consecutive slots
with step size = 1 dB, all other should have TPC_cmd
=0

C Every 5" TPC commands should have TPC_cmd = -1 TPC_cmd group ={0, 0, 0, 0, -1} for 50 consecutive slots
with step size = 1 dB, all other should have TPC_cmd
=0

D Power Control Algorithm is set to algorithm 1 with TPC step size of 1 dB and measured maximum output power
TPC_cmd = -1 with step size = 1 dB between the min TPC_cmd group = -1 with step size = 1 dB for 10
power threshold and the max power threshold derived consecutive slots between the min power threshold and
from the measured maximum output power in test step | the max power threshold derived from the measured
D (Note 1) maximum output power in test step D (Note 2)

F TPC_cmd = +1 with step size = 1 dB between the min TPC_cmd group = +1 with step size = 1 dB for 10
power threshold and the max power threshold derived consecutive slots between the min power threshold and
from the measured maximum output power in test step | the max power threshold derived from the measured
F (Note 1) maximum output power in test step F (Note 2)

G TPC_cmd = -1 with step size = 2 dB between the min TPC_cmd group = -1 with step size = 2 dB for 10
power threshold and the max power threshold derived consecutive slots between the min power threshold and
from the measured maximum output power in test step | the max power threshold derived from the measured
F (Note 1) maximum output power in test step F (Note 2)

H TPC_cmd = +1 with step size = 2 dB between the min TPC_cmd group = +1 with step size = 2 dB for 10
power threshold and the max power threshold derived consecutive slots between the min power threshold and
from the measured maximum output power in test step | the max power threshold derived from the measured
G (Note 1) maximum output power in test step G (Note 2)

Note:
1. The lower step size requirement does not apply for the power step adjacent to the Min or Max power
threshold for test.
2. The power step adjacent to the Min or Max power threshold for test should not be part of the 10
consecutive slots.
Table 11: Summary of test step conformance requirement (Summary of 5.4.2.5in TS 34.121 [1])
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Inner Loop Power Control in the Uplink (5.4.2)

A WCDMA call is setup as specified in section 2.1.

Measurement result for Inner loop TPC in the uplink is available in Inner Loop TPC in
R&S®CMU200.

Configuration in R&S®CMU200:
Menus 4 Power 4 Application 4 Inner Loop TPC

Additional information for power in each slot is available in P/Slot Table. Four result
view is available in P/Slot Table, i.e. Delta Step, Absolute, Delta Step Graph and
Absolute Graph as shown in Figure 9.

Configuration in R&S®CMU200:

Menus 4 Power 4 Application 4 P/Slot Table

P/Slot Table 4 Display Mode A4 Delta Step, Absolute, Delta step Graph or Absolute
Graph

Configuration with different TPC pattern can be set in TPC Pattern Setup in
R&S®CMU200. Inner loop TPC pattern will be displayed in R&S®CMU200 after
activating the pattern as shown in Figure 10.

Configuration in R&S®CMU200:
BS Signal Settings 4 TPC Pattern Setup 4 Test Step A, B,C,D, E,F,GorH
BS Signal Settings 4 Activate Pattern

Before starting test step A, the output power of the UE is set to be in the range 110 ° 9
dBm as shown in Figure 12. It is recommended to set the Test Step Precond. to Auto
as shown in Figure 11.

Configuration in R&S®CMU200:
BS Signal Settings 4 Test Step Precond. 4 Auto
UE signal 4 UL Target Power 4 Power 4 -10 dBm (for test step A)
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Inner Loop Power Control in the Uplink (5.4.2)

é9 Band C Cohnect
WCDMA FOD FO - Q Control

dBm MaxLevel + 00 dBm Laow naize Freq.Offset: + 0.000 kHz ChanJ/Freq. 9612 119224 MHz
Step Size: 1 dB Meas. Made: TPC Test Step TPC Mode: Algarithm 2
+10
+3 Absolute q
+5 Appli-
7 cation
+5 —
+5
+4 Analyzer
+3
+2 Lev. Trigo.
+1
+0
-1 UE Signal
-2 Ana.Set.
_3 —————
F BS Sig. Lvl
i HSDPA
HELPA
-7 —_—
-5 n
-9 BS Signal
_10 .
0 5 10 15 20 25 30 35 40 45 50 585 B0 B YD Y5 @80 &85 90 45 Settlngs
TPC Pattern Setup [Set 1 .
Displa
Type  |ClosedLoop  SSTNNR I AYTN) —_— I _— play
TrogtPwr)- 200 dBm
g | Absolute Graph Acc. Error Inclex:
e Display Measure Step Menus
EEEULOT | Mode Mudel Settingg

Figure 9: Display mode configuration
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Figure 10: TPC pattern setup and activate pattern configuration
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Inner Loop Power Control in the Uplink (5.4.2)

Band - Conhnect
24 WCDMA op ™" Power RN comec
dBm MaxLevel + 00 dBm Laow naize Freq.Offset: + 0.000 kHz ChanJ/Freq. 9612 119224 MHz PiSlot
Step Size: 2dB Meas. Made: UL CM Test Step TPC Made: Algarithrm 1 Table
13
+ Ahzolut A
£ [Ansoute | Appli-
+ A
+1i cation
+5 —
+0
-5 .
-1 Trigger
:%g Ana. Lev.
-25
-30
i UE Signal
_gg Anaset
-55 HSDPA
:gg HSLP A
-0 ES Sig. Lvl.
-75
-0
-85
0 5 10 15 20 25 30 35 40 45 50 55 B0 G5 VO Y5 80 85 90 85
TPC Pattern Setup  |UL Ch TX Test Steps Display
Tuwpe Single Pattern+Alt, T trignered ——
Pattern |01----—--- A 101011 e
RE | RF | RE | Test Step | TPC Pattern| TPC Patternl Activate | IMenus
Channell Frequency| Freq.Offset Precond. Config. Setup! Pattern

Figure 11: Auto test step preconditions setting
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Inner Loop Power Control in the Uplink (5.4.2)

Figure 13 shows the inner loop power control in the uplink measurement result.
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Figure 13(a): Test pattern E with P/Slot Table (Absolute Graph) measurement result
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Figure 13(b): Test pattern E with P/Slot Table (Absolute) measurement result
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Minimum Output Power (5.4.3)

Recall TX_meas.sav and establish CS call. Modify the following configurations:
Menus 4 Power 4 Application 4 P/Slot Table

P/Slot Table 4 Display Mode 4 Delta Step, Absolute, Delta step Graph or Absolute
Graph

BS Signal Settings A4 Test Step Precond. 4 Auto

UE signal 4 UL Target Power 4 Power 4 -10 dBm (for test step A)

BS Signal Settings 4 TPC Pattern Setup 4 Test Step A, B,C,D,E,F,GorH

BS Signal Settings 4 Activate Pattern /

2.6 Minimum Output Power (5.4.3)

The minimum output power of the UE occurs when the power control setting is set to a
minimum value, i.e. when both the inner loop and open loop power control indicate a
minimum transmit output power is required. An excess minimum output power
increases the interference to other channels and decreases the system capacity. The
minimum output power is defined as the mean power in one timeslot. The minimum
transmit power shall be less than - 49 dBm.

A WCDMA call is setup as specified in section 2.1. A continuously DOWN power
control commands is sent to the UE and the mean power of the UE is measured. In
R&S®CMU200, continuously DOWN power control commands is automatically
configured when user select Minimum Power measurement in R&S®CMU200.

Configuration in R&S®CMU200:
Menus 4 Power 4 Application 4 Minimum Power

Figure 14 shows the minimum output power measurement result.
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Transmit OFF Power (5.5.1)
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Figure 14: Minimum output power measurement result

ﬁ_ I[ Recall TX_meas.sav and establish CS call. Measurement result is available at: }

Menus 4 Power 4 Application 4 Minimum Power

2.7 Transmit OFF Power (5.5.1)

Transmit OFF power is defined as the RRC filtered mean power when the transmitter is
off. The transmit OFF power state is when the UE does not transmit or during periods
when the UE is not transmitting DPCCH due to discontinuous uplink DPCCH
transmssion. During transmission gaps in UL compressed mode, the UE is not
considered to be in the OFF state.

The requirement for the transmit OFF power shall be less than - 55 dBm. An excess
transmit OFF power increases the interference to other channels, and decreases the
system capacity.

This tests is covered by Transmit ON/OFF Time Mask in section 2.8.

ﬁ_ Recall TxOnOff.sav, modify the following configurations and wait for UE registration.
BS Signal 4 Node-B Settings 4 Output Channel Power (lor) 4 -106 dBm
UE Signal 4 UE Power Control 4 Open Loop A UL Interference 4 -95 dBm

Measurement result is available at:
Menus A Power 4 Application 4 On/Off Time Mask
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Transmit ON/OFF Time Mask (5.5.2)

2.8 Transmit ON/OFF Time Mask (5.5.2)

The time mask for transmit ON/OFF defines the ramping time allowed for the UE
between transmit OFF power and transmit ON power. Possible ON/OFF scenarios for
release 99 and release 4 only are PRACH, CPCH or uplink compressed mode. For
release 5 and later the possible ON/OFF scenarios are PRACH, discontinuous uplink
DPCCH transmission or uplink compressed mode. Figure 15 shows transmit ON/OFF
time mask for PRACH preambles.
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Figure 15: Transmit ON/OFF template for PRACH preambles (Figure 5.5.1 of TS 34.121 [1])

The deviation with respect to the Expected nominal UE TX power (ON power) in Table
12 shall not exceed the prescribed upper tolerance in Table 3 and lower tolerance in
Table 6 for the first PRACH preamble. The measured RRC filtered mean power, OFF
power, shall be less than -55 dBm. Transmission of the wrong power increases
interference to other channels, or increases transmission errors in the uplink's own
channel.

A RMC 12.2 kbps is setup as shown in Figure 1. Downlink physical channels in Table 7
are configured in R&S®CMU200.

Configuration in R&S®CMU200:

BS Signal 4 Node-B Settings A Level Reference 4 Output Channel Power (lor)

BS Signal 4 Node-B Settings 4 Output Channel Power (lor) 4 Test dependent power
BS Signal 4 Downlink Physical Channels 4 P-CPICH 4 -3.9 dB

BS Signal 4 Downlink Physical Channels 4 P-CCPCH A4 -8.3 dB

BS Signal 4 Downlink Physical Channels 4 S-CCPCH 4 -5.3 dB

BS Signal 4 Downlink Physical Channels 4 P-SCH 4 -11.3 dB

BS Signal 4 Downlink Physical Channels 4 S-SCH A4 -11.3 dB

BS Signal 4 Downlink Physical Channels 4 PICH 4 -8.3 dB

These downlink physical channels can be configured in R&S®CMU200 by referring to
Figure 2(a), 2(b) and 2(c)).
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Settings for the serving cell

Parameter Unit Cell 1
Power class | Power class | Power class | Power class
1 2 3 4
Cell type Serving cell
UTRA RF Channel Number Channel 1
Qqualmin dB -24
Qrxlevmin dBm -115
UE_TXPWR_MAX_RACH dBm 33 ‘ 27 24 21

Table 12(a): Settings for the serving cell (Table 5.5.2.1A of TS 34.121 [1])

Table 12(a) shows the settings for the serving cell. These parameters can be
configured as shown in Figure 6(a) and 6(c).

Configuration in R&S®CMU200:

Network 4 Cell Reselection Information 4 Qqualmin 4 -24 dB

Network 4 Cell Reselection Information 4 Qrxlevmin 4 -58 dBm

UE Signal 4 UE Power Control 4 Max. Allowed UE Power 4 24.0 dBm

Channel conditions are initially setup with received CPICH_RSCP > -85 dBm. For
example, test parameters for RX-Upper dynamic range and RX-middle in Table 8(b)
can be used for UE registration. UE is switched on and wait until UE has registered
and entered idle mode. After the UE has performed registration and entered idle mode,
test parameters for transmit ON/OFF time mask are configured.

Table 12(b) shows the transmit ON/OFF time mask test parameters. These parameters
can be configured by referring to Figure 6(c).

Configuration in R&S®*CMU200:

UE Signal 4 UE Power Control 4 Open Loop 4 Reported P-CPICH Power 4 19.0
dB

UE Signal 4 UE Power Control 4 Open Loop A UL Interference 4 -95 dBm

UE Signal 4 UE Power Control 4 Open Loop A4 Constant Value 4 -10.0 dB
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Test parameters for transmit ON/OFF time mask

Parameter Power Class 1 Power Class 2 | Power Class 3 | Power Class 4 | Unit
lor (Note) <REFlor> <REFlor> <REFlor> <REFlor> dBm/3.84 MHz
CPICH_RSCP <REFlor> + <REFlor> + <REFlor> + <REFlor> + dBm
CPICH_Ec/ lor CPICH_Ec/lor | CPICH _Ec/lor | CPICH_Ec/lor
Primary CPICH DL TX power +19 +19 +19 +19 dBm
ia”d LIVVE 089 128.9 128.9 128.9
Simulated path Band TV VI
loss = Primary Xf” VI 12619 126.9 126.9 126.9
CPICHDLTX dB
power i Band IIl, VIIL, - ) o5 125.9 125.9 125.9
CPICH_RSCP XII, X, XIV
Band IX 127.9 127.9 127.9 127.9
pand L VYL g6 -92 -95 -98
)B(f‘”d”’v' Vi1 g -90 -93 -96
UL interference Sand VI dBm
an s )
Xil, X, X1V 83 89 92 95
Band IX -85 -91 -94 -97
Constant Value -10 -10 -10 -10 dB
Expected nominal UE TX power +32.9 +26.9 +23.9 +20.9 dBm

Note: <REFlor> is specified in Table 5, and CPICH_Ec / lor is specified in Table 7.
Table 12(b): Test parameters for transmit ON/OFF time mask (Table 5.5.2.3 of TS 34.121 [1])

The number of the available subchannels should be limited to one. The preamble
retransmission shall be at least 3 but limited to 5. The power ramping step size shall be
1 dB. UE shall not send either an ACK or a NACK. These parameters can be
configured as shown in Figure 16.

Configuration in R&S®*CMU200:

Network 4 Random Access Settings 4 Preamble 4 Step Size 4 1 dB

Network 4 Random Access Settings A Preamble 4 Max Retransmission 4 5
Network 4 Random Access Settings 4 Preamble 4 AICH Acknowledge 4 OFF
Network 4 Random Access Settings 4 Preamble 4 Available Subchannels A4
000000000001
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Band :
2/ WCDMA rop ™ Moduation BB Ty ‘gg:;‘:;t

& WCDMAFrDD Connection Control [ 5 CS: Signal On
—Se‘[up |Rand0m Access Settings/Preambles. .. | o

Defallt Settings ]

DR Cycle Length (2" Frames) 8

RACHTTI 20 ms

~Preamble

Wax Preamble Cycles 2
Step Size 1 a6
AICH Transmission tirmingg 3 siot
ey Retransmission 5

RAaCHMeaPartPower Offset | -5 o8 0 0o
AICH Acknowledge | OFF |

Avalable Subchannels 000000000001 chn.o.. 11
Avalatle Signatures T signoo .15
Avalable Signature —= Index Select| Use all
» Requested UE Data B

¥ Cel Reselection Information

Connection | Handowver UE Signal BS Signal Hetwork | AFIRF@" Sync. |.. 2 I

igure 16: Random access configuration

Measurement result for transmit ON/OFF time mask is available in On/Off Time Mask
measurement in R&RS®*C MU 2 0 0 . O6RUNOG state of On/ Of f

Configuration in R&S®CMU200:
Menus 4 Power 4 Application 4 On/Off Time Mask
On/Off Time Mask 4 On / Off

To establish a WCDMA connecti on,®CMiJ2C@.sThe
first PRACH preamble measurement result will be displayed in On/Off Time Mask
measurement in R&S®CMU200.

Note: With AICH Acknowledge OFF, R&S®CMU200 does not transmit acknowledge or
negative acknowledge on all UE transmission attempts. The UE will continue
transmitting preambles and no call establishment.

Figure 17 shows the transmit ON/OFF time mask measurement result.

1CM71_2E

Rohde & Schwarz Operation Guide for WCDMA Test Setup according to 3GPP TS 34.121 31

Ti me

6Conne



Rel-99 Transmitter Characteristics

Transmit ON/OFF Time Mask (5.5.2)

- t Connect
Control

2% WCDMA Fop ™™ power

T dBm MaxLevel Auto Low naize Freq.Offset: + 0000 kHz Chan/Freq. 9612 /19224 MHz OnlOff
[ g— i Off U — i 2 i Off .
T Curent Time Masky
+30 H
Appli-
20 cation
+10 I
0 Trigger
-10 Ana. Lev.
20 UE Signal
AnaSet.
-40 .
BS Sig. Lvl.
-50 HEDPA
-2464 -1000 -95 0496 1000 2000 3000 4000 4192 =000 BSED ﬂ
Chi q
" | BS signal
15t PRACH— 239 ¢em| | 2065dem | 5 Settings
Expected Fower LIE On-Fower Signature
NextPRACH—| | -67.74 am | — | -6876 aBm Marker
Cff Power Before Poweer Step Off Ponvrer Aftar
Measured | Measured Random | AICH | IMenus
Preamble Item| Access Set ACK

Figure 17: Transmit ON/OFF time mask measurement result

after UE registration and establish CS call:
Network 4 Random Access Settings 4 Preamble

<

Measurement result is available at:
M

N

A Step Size 4 1dB

enus 4 Power 4 Application 4 On/Off Time Mask

Recall TxOnOff.sav, and wait for UE registration. Modify the following configuratio@

Network 4 Random Access Settings 4 Preamble 4 Max Retransmission 4 5

Network 4 Random Access Settings 4 Preamble 4 AICH Acknowledge 4 OFF
BS Signal 4 Node-B Settings 4 Output Channel Power (lor) 4 -106 dBm
UE Signal 4 UE Power Control 4 Open Loop 4 UL Interference 4 -95 dBm

/

1CM71_2E

Rohde & Schwarz Operation Guide for WCDMA Test Setup according to 3GPP TS 34.121 32



Rel-99 Transmitter Characteristics

Change of TFC (5.6)

2.9 Change of TFC (5.6)

A change of TFC (Transport Format Combination) in uplink means that the power in
the uplink (ratio of amplitude between DPDCH code and DPCCH codes) varies
according to the change in data rate. The power step due to a change in TFC shall be
calculated in the UE so that the power transmitted on the DPCCH shall follow the inner
loop power control.

The power change due to a change in TFC is defined as the relative power difference
between the mean power of the original (reference) timeslot and the mean power of
the target timeslot, not including the transient duration. The transient duration is from
25 ¢ before the slot boundary to 25 ¢s after the slot boundary.

DTX (DPDCH is turned off) is a special case of variable data and is used to minimise
the interference between UE by reducing the UE transmit power when voice, user or
control information is not present. Figure 18 shows the transmit template during DTX.

Slot boundaries

N
| I

Up-Link
ppocH [
Up-Link

DPCCH

Average Power S Average Pow¢
Minimun | oP [Minimun
Powe Powe
25us 25 s 25us <« 25us
JRTRTOUI AT
Average Pow

Figure 18: Transmit template during DTX (Figure 5.6.2 of TS 34.121 [1])

Table 13 shows the transmitter power step tolerance for change of TFC conformance
requirement.

Transmitter power step tolerance

Quantized amplitude ratios Power control step size (Up or Transmitter power step
bc and bg down) DP [dB] tolerance [dB]
bc=0,5333,bg=1,0 7 °2.3

Table 13: Transmitter power step tolerance (Table 5.6.3 of TS 34.121 [1])

A RMC 12.2 kbps and downlink physical channels are setup as specified in section 2.1.
The 12,2 kbps UL RMC with gain factors b, = 0.5333 and bgq = 1.0 is setup in non-
compressed frames as shown in Figure 19.

Configuration in R&S®CMU200:
UE Signal 4 UE Gain Factors 4 RMC 4 Uplink 122 4 bc 4 8

UE Signal 4 UE Gain Factors 4 RMC A4 Uplink 122 4 bd 4 15

Discontinuous DPDCH is setup as shown in Figure 20.
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Configuration in R&S®CMU200:
BS Signal A Circuit Switched 4 RMC Settings 4 DL Resources in Use 4 50 %

To establish a WCDMA connecti ®R&S°CMp208@ snse 6 Con n «
UE has registered with R&S®CMU200.

Measurement result for change of TFC is available in Inner Loop TPC measurement in
R&S®CMU200.

Configuration in R&S®CMU200:
Menus A Power 4 Application 4 Inner Loop TPC
Inner Loop TPC 4 Measure Mode 4 Change of TFC

The output power of the UE is set to be in 0 °© 1 dBm by referring to Figure 12. Then
alternating "0" and "1" TPC commands is sent in the downlink as shown in Figure 21.

Configuration in R&S®CMU200:

UE signal 4 UL Target Power 4 Power 4 0.0 dBm

BS Signal Settings 4 TPC Pattern Config. 4 TPC Pattern Set 4 Set 1

BS Signal Settings 4 TPC Pattern Config. 4 Set 1 4 Pattern Type A4 Alternating 0, 1

The mean output power of the UE in two cases, both DPDCH and DPCCH are ON and
only DPCCH is ON are measured. The measurement is most conveniently triggered by
6Change of a6bBhGvn intFigureg?d.e r

Configuration in R&S®CMU200:
Trigger A4 Trigger Source 4 Change of TFC

Band . =
@ WCDMA FoD aln Modulation -§§ t ‘g::?:;t
Cs:

Bl WCDMA DD Connection Control g PS: Attached Registered
—Setup |UE Gain Factors/RMCiUplink 122 | e
» Analyzer Settings
¥ Measurement Settings
¥ LIE Power Control
* | E GainFactors Pc Rd AACK AMACK  ACGH
~RMC
Upink 122 FEREE
Upirk 64 5 B
Uplink 144 4 15
Uplink 254 4 15
11 15
* Video
* Packet Data
11 15 5 5 Z
Defallt Settings
» HSUPA

Connection | Handover UE Signal | BS Signal | Hetwork | AFIRF@" Sync. |.. 2 I

Figure 19: Gain factor configuration
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® > b |55

B WCDMA DD Connection Control J§ PS: Attached CS: Registered
—Setup |Cirevit SwitchediRMC Setfings. | =
Geometry Factor {lorfloc) -
Total Qutput Power {or-+Hoc) =517 dBm
~ Circuit Siwitched
Default Settings ]
DCH (Dedmeted Chin) Type RMC
Reference Channel Type 122 kbps DawnlinksUplink
DL OTCH Transport Format 122 s
DL ResourcesinUse | 50 %
RLC Mode (Loop Mode 1) T
UL CRC [Syim. Loop Mode 2) Off =
Test Mode Loop Mode 2
Channel Data Source DTCH FRESS
FHSPA
F RMC with HSDPA Settings

Cnnnecliunl Handover | UE Signal BS Signal | Hetwork | AFIRF@" Sync. |.- 2 I

Figure 20: Discontinuous DPDCH configuration

Band = Connect
2] WCDMA rop ™" Power B - L B

BEUEEEMES = TPC Pattern Configuration icoma FoD [ T g Ioop
Step S
R |Set 1iPattern Type | TPC
=TS = .
s TPCAlgorithm | Algorithm 2 Appli-
20 : cation
-22 TPC Step Size ii:]
2 ||| TPCPattemSet | Set 1 | :
4B Teet Step Precon.| Manual Tﬂﬂgﬁv_
w40 @ || | <F
:EE Pattern Type || Alternating 0, 1 UE Signal
o Pattern 0 i Ana.Set
-4.0 BS Sig. Lyl.
| HEDPA
N : gejft g HEUPA,
&
Change of b St d BS Signa|
| b Sots Settings
* Test Step A
Marker
Displary

RE RF RE Test Step |TPC Pattern| TPC Pattern| Activaie IMenus
Channell Frequency| Freq.Offset Precond. Config. Setup! Pattern|

Figure21:Al t er nati ng O Ooafigaratidn 616 TPC
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Ko WCDMA ro0 *T* power Sl

Connect
Control

dBm Max.Level Auta Laow naize Freq.Offset: + 0.000 kHz ChanJ/Freq. 9612 119224 MHz Inner |°°p
Step Size: 1dBE TPC Made: Algarithm 2 TPC
[ - I Oft - 1 Off 2 - i Off LIE Paiuer
R Current .
18 LCurrEnt Appli-
_20 .
B cation
-24
! @ 1 2z 3 4 5 8 7 B8 9 W0 1 2 3 4 &5 B 7 B 9§ 10 Trigger
B Ana, Lev. il
w0 B i Off 1 - i Off [2 - i Off Pou.Step
20 Current .
o UE Signal
* Anaset
-2.0 E——
-40 BS Sig. Lyl.
[ T T T T T T T T T ][ T T T T I T T T T ] HSDPA
M normal ElwaxThre, T MinThr. | LEOE 4
Change of TFC f
. — TPC Pattern Setup_| Test Step A BS Signal
— R Type  |Single Pattern+Alternating Settings
Fattern |60 hit 3GPP Pattern
: Marker
B Trigger Source | -— -—= Display
Change of TEC ha. LIE Piovver hir. LIE Fower
Trigger Trigger Trigger | Trigger | Trigger | Menus
Source Lewvel Slope Slot Delay| Delay Offs.
Figure 22: Change of TFC trigger configuration
Figure 23 shows the change of TFC measurement result.
Band Connect
24 WCDMA op ™" power Connec
dBm Max Level Auto Low rnoise Freq Offset: + 0000 kHz ChanJ/Freg: 9612 119224 MHz
Step Size: 1dB TPC Mode: Algarithm 2 !Ir_‘:ér Ioop
¥ —- i Off 1 — i Off 2 — i Off LE Power
~1o Current .
Appli-
=20 .
s cation
-24
0 1 2 3 4 % & 7 8 9 W0 1 2 3 4 % & 7 8 9 10 Trigger
dB Ana. Lev. il
w40 - i Off [1H i Ot B - I Off Pow.Step
Current
+2.0 A
oy UE Signal
-—— — — — ———— AnaSet
_2. —
" BS Sig. Lv.
 — T | — T T | — T [ — T | — T T T — ] HEDPA
M rnormal B e The. T MinThr, o
Change of TFC .
=56 TFC Pattern Setup_|Test Step A B3 Signal
I—I' z dB_Delta UE Power Tpe Single Pattern+Alternating SEttmgs
Fattern |60 hit 3GPP Pattern
Marker
I - 17.38 dBm I - 2327 dBm Dizplay
fta. LUE Poweer Min. LIE Poweer
Trigger Trigger Trigger | Trigger Trigger | Menus
Source Lewel Slope Slot Delay| Delay Offs.

Figure 23: Change of TFC measurement result
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Waﬂ TX_meas.sav, modify the following configuration and establish CS call. \

BS Signal 4 Circuit Switched 4 RMC Settings 4 DL Resources in Use 4 50 %

Modify the followings configurations:

BS Signal Settings 4 TPC Pattern Config. 4 TPC Pattern Set 4 Set 1
BS Signal Settings 4 TPC Pattern Set. 4 Set 2

Trigger 4 Trigger Source 4 Change of TFC

Measurement result is available at:

Menus 4 Power 4 Application 4 Inner Loop TPC
Inner Loop TPC A Measure Mode 4 Change of TFC

N /

2.10 Power Setting in Uplink Compressed Mode (5.7)

Compressed mode in uplink means that the power in uplink is changed. A change of
output power is required during uplink compressed frames since the transmission of
data is performed in a shorter interval. The ratio of the amplitude between the DPDCH
codes and the DPCCH code will also vary. The power step due to compressed mode
shall be calculated in the UE so that the energy transmitted on the pilot bits during
each transmitted slot shall follow the inner loop power control. Figure 24 shows the
transmit template during compressed mode.

Table 14 and 15 show the transmitter power control range and transmitter aggregate
power control range respectively. Excess error in transmit power setting in compressed
mode increases the interference to other channels, or increases transmission errors in
the uplink.

Table 16 shows the summary of power setting in uplink compressed mode
conformance requirement.
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Compressed Frame(s

»
Lt}

. 2560 ch;é 2560 chip;

- Pg is the RRC filtered mean power in an uplink transmission gap, excluding the 25 ¢s transient periods.

- Pa is the mean power in the last slot before a compressed frame (or pair of compressed frames), excluding
the 25 ¢s transient periods.

- Pb is the mean power in the first slot of a compressed frame, excluding the 25 €s transient periods.

- Pc is the mean power in the last slot before a transmission gap, excluding the 25 €s transient periods.

- Pd is the mean power in the first slot after a transmission gap, excluding the 25 €s transient periods.

- Pe is the mean power in the last slot of a compressed frame, excluding the 25 ¢s transient periods.

- Pf is the mean power in the first slot after a compressed frame (or pair of compressed frames), excluding
the 25 ¢s transient periods.

Figure 24: Transmit template during compressed mode (Figure 5.7.4 of TS 34.121 [1])

Transmitter power control range for 3dB step size

Transmitter power control range for 3dB step size
TPC_cmd
Lower Upper
+1 +1.3dB +4.7 dB
0 -0.6dB +0.6 dB
-1 -1.3dB -4.7dB

Table 14: Transmitter power control range for 3dB step size (Table 5.7.11 of TS 34.121 [1])

Transmitter aggregate power control range for 3dB step size

Transmitter power control range after 7 equal TPC_cmd groups
TPC_cmd group
Lower Upper
+1 +15.7dB +26.3dB
0 -1.1dB +1.1dB
-1 -15.7dB -26.3dB

Table 15: Transmitter aggregate power control range for 3dB step size (Table 5.7.12 of TS 34.121 [1])
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Summary of power setting in uplink compressed mode conformance requirement

Test Conformance
requirement

Pp - Pg at the boundary between CFN 6 and CFN 7 +4+2.3dB
Pd - Pc. power difference in slot #9 of CFN 1from the power in slot #1 of CFN 1 -11+4.3dB
Pd - Pc. power difference in slot #9 of CFN 4from the power in slot #1 of CFN 4 +11+4.3dB
Pd - Pc. power difference in slot #7 of CFN 8 from the power in slot #7 of CFN 7 0+3.2dB
Pf - Pg at the boundary between CFN 8 and CFN 9 -4+23dB

The change in mean power from the previous slot in the slots between slot #10 of CFN 0 and slot #1 of CFN 1 | TPC_cmd = +1
inclusive

The aggregate change in mean power from slot #9 of CFN 0 to slot #1 of CFN 1 TPC_cmd = +1

The change in mean power from the previous slot in the slots between slot #10 of CFN 3 and slot #1 of CFN 4 | TPC_cmd =-1
inclusive

The aggregate change in mean power from slot #9 of CFN 3 to slot #1 of CFN 4 TPC_cmd =-1

Table 16: Summary of power setting in uplink compressed mode conformance requirement
(Summary of 5.7.5in TS 34.121 [1])

A RMC 12.2 kbps and downlink physical channels are setup as specified in section
2.1. The 12,2 kbps UL RMC with gain factors b, = 0.5333 and by = 1.0 is setup in non-
compressed frames as shown in Figure 19.

Figure 25 and 26 shows the pattern A and B respectively for compressed mode test.

CFN 0 1 2

Tx gaf Tx gag

Figure 25: Pattern A for compressed mode test (Figure 5.7.2 of TS 34.121 [1])

CFN 6 7 8 9

Tx gap

Figure 26: Pattern B for compressed mode test (Figure 5.7.3 of TS 34.121 [1])
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Table 17 shows the TPC commands transmitted in the downlink and the corresponding
R&S®CMU200 parameter name.

CEN

TPC commands in downlink

R&S®CMU200 parameter name

O1------- 111111

11------- 101010

101010101010101

Pattern A (rising TPC)

O1------- 000000

00------- 010101

010101010101010

Pattern A (falling TPC)

00000000000OO0111

11111111-------

0N~ ]|]W[IN|FL|O

------- 00000000

©

000111111111111

Pattern B

Table 17: TPC commands transmitted in the downlink

Uplink Compressed mode is enable as shown in Figure 27. TPC commands in Table
17 corresponds to Pattern A (rising TPC), Pattern A (falling TPC) and Pattern B in
R&S“CMU200.

Configuration in R&S®CMU200:
BS signal 4 Compressed Mode Settings 4 Pattern Selection 4 UL CM TX Test

Steps

BS signal 4 Compressed Mode Settings 4 UL CM TX Test Pattern 4 Pattern Type A4
Pattern A (rising TPC), Pattern A (falling TPC) or Pattern B
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Band B = t Connect
422 WCDMA Fop ™™ power B oL
Bl WCDMA DD Connection Control g PS: Attached Cs:

—Setup |Compressed Mode Settings/. ..

Registered

¥ Packet Switched
rHSDPA HS-DSCH
FHSUPA
» Davnlink: Fhysical Channels
» TRPC Settings
~ Compressed Mode Settings
Dsfaylt Settings []
Pattern Selection UL CM TH Test Steps

¥ E Report Pattern

* Single Pattern

¥ User Defined Fattern
L CM TH Test Pattern

Activate Pattern [Execute |
Pattern Type | Pattern & (rising TPC) |
* DL Power Control Settings

Connection | Handover | UE Signal BS Signal | Hetwork | AFIRF@" Sync. |.. 2 I

Figure 27: Uplink compressed mode and pattern type selection

Measurement result for uplink compressed mode is available in P/Slot Table by
selecting UL CM Test Step under Measure Mode in R&S®CMU200 as shown in Figure
28. Four result view is available in P/Slot Table, i.e. Delta Step, Absolute, Delta Step
Graph and Absolute Graph. Trigger is set to Compressed Mode, Signaling or Auto as
shown in Figure 29. These three triggers are equivalent and denote a compressed
mode trigger as long as the UL CM TX Test is active.

Configuration in R&S®CMU200:

Menus 4 Power 4 Application 4 P/Slot Table

P/Slot Table 4 Measure Mode 4 UL CM Test Step

P/Slot Table 4 Display Mode A4 Delta Step, Absolute, Delta step Graph or Absolute
Graph

Trigger A Trigger source 4 Compressed Mode, Signaling or Auto
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Band Connect
2 WCDMA Fop ™™ Power Comnec |

MaxLevel + 00 dBEm Low naoize Freq.Offset: + 0000 kHz ChanJfFreq.: 9612 /19224 MHz E PiSlot
Step Size: 2 dB UL CM Test Step TPC Mode: Algarithm 1 u Table
Step Absolute - A
I == === | === | mm= == e e |- Appli-
.18 === === === === == == = == cation
6. 28 === === === mmm mmm mem mem | mem
4. 31 =-—- —_—— —_— - - —_— —_— [R— Trigger
32. 38 =—— —_— —— —— —_— —_— —_— —_— Ana. Lev,
0. 47 === === mmm mem e OFF OFF OFF _
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72.7 OFF OFF OFF OFF OFF OFF OFF OFF =
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.8 OFF OFF OFF OFF Al Values in dBm Settings
TP Pattern Setup |UL ZM T Test Stepsg .
Type Single Pattern+Alt, Ch triggered — DISpIaY
Pattern |01--———- R — 10101 e
(e | Displa{ﬂnde Measu;:ndel Stepﬁettingg Mernus

Figure 28: Measure mode configuration for uplink compressed mode

Band C Cohnect
24 WCDMA op ™" Power B b

Maz.Level + 0.0 dBm Low noise Freq.offset: + 0.000 kHz ChanJFreq: 9612 119224 MHz PiSlot
Step Size: 2dB UL CH Test Step TPC Mode: Algarithrm 1 Table
Step [ Absolute | E—
n. 7 =-— - -— - - —_— —_— —_— Appli-
8. 15 ——— — —_— — —_— — — — cation
16 . 243 =—— — — —_— —_ J— —_— _—
4.3 —-— — — —_— —_— —_— —_— —_—
e ——— €| — | — | — | —— | — | = | —
0.4 -— =—= ——= = -  OFF OFF OFF
8. 8 OFF OFF OFF OFF OFF OFF OFF OFF UE Signal
s5.63 OFF OFF OFF OFF OFF OFF OFF OFF -~ Anasel
.71 OFF OFF OFF OFF OFF OFF OFF OFF HSDPA
7.7 OFF OFF OFF OFF OFF OFF OFF OFF g
0.8 OFF OFF OFF OFF OFF OFF OFF OFF e
.9 OFF OFF OFF OFF OFF OFF OFF OFF R =]
w.9 OFF OFF OFF OFF Al Values in dBm Settings
TPC Pattern Setup |lf1ICh Tx Test Steps A
B Trigger Source UaelIELEEs | _— | _— Display
Compressed Mode 10010 sz, Acc. Error Index
Trigg;r Trigger Trigger | Trigger | Trigger | Menhus
ource! Lewvel Slope Slot Delay| Delay Offs.

Figure 29: Trigger configuration for uplink compressed mode
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It is recommended to set the Test Step Precond. to Auto as shown in Figure 11,
because it implicitly selects a closed loop TPC pattern type with the appropriate target
power, causing the UE to transmit at the specified output power before the test is
started. The output power of the UE is set to be in the range 136 ° 9 dBm for Pattern A
(rising TPC), range 2 ° 9 dBm for Pattern A (falling TPC) or 1 10 °© 9 dBm for Pattern B
by referring to Figure 12.

Configuration in R&S®CMU200:

BS Signal Settings A4 Test Step Precond. 4 Auto

UE signal 4 UL Target Power 4 Power 4 -36 dBm (for Pattern A rising TPC), 2 dBm
(for Pattern A failing TPC) or -10 dBm (for Pattern B)

Configuration with uplink compressed mode test pattern can be set in TPC Pattern
Setup in R&S®CMU200. Uplink compressed mode test pattern will be displayed in
R&S®CMU200 after activating the pattern.

Configuration in R&S®CMU200:

BS Signal Settings 4 TPC Pattern Setup 4 UL CM TX Test Steps
BS Signal Settings 4 Activate Pattern

Figure 30 shows uplink compressed mode measurement result.

Band B = Connect
2% WCDMA Fop ™™ power = T [
dBm MaxLevel + 00 dBm Low naize Freq.Offset: + 0000 kHz Chan/Freq. 9612 /19224 MHz PiSlot
Step Size: 2 dB Meas. Mode: UL CM Test Step TPC Mode: Algarithm 1
Table
= Ahsolute .
-10 (Absolite ] Appli-
15 cation
-20
-25
-30 M nnnnnnr Trigger
& Ana. Lewv.
0
° UE Signal
Ana.Set.
< | S
il HSDPA
=3 HSLPA
i " BS Sig. Lvl.
ap BS Signal
0 5 10 15 20 25 30 35 40 45 50 55 EO OGBS FOO75 B0 85 80 45 Settlngs

TFC Pattern Setup |UL Ch TH Test Steps ,
, - Display
Type  |Single Pattern+Alt, CM triggered | -02 e | [+]
Pattern |01---———- 11111111 101010 M AR ETT [
RE | RE | RF | Test Step | TPC Pattern| TPC Pattern| Activate IMenus
Channel Fregquency| Fregq.Offset Precond. Config. Setup Pattern

Figure 30(a): Pattern A (rising TPC) uplink compressed mode (absolute graph) measurement result
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Occupied Bandwidth (OBW) (5.8)

Band - Connect
258 WCDMA Fop ™" power B G
Max Level + 00 dBm Law noize FregOffset: + 0000 kHz Chan/Freg.: 9612 /19224 MHz "iPISIOt
Step Size: 2 dB UL CM Test Step TPC Mode: Algorithrm 1 Table
Step Cialta Step
. 7 -—— 20 GAP GAP GAP GAP GAP GAP Appli-
8.1 GAP -05 29 31 29 30 3.0 29 cation
16.. 23 30 GAP GAP GAP GAP GAP GAP GAP =
24 . 31 OvVF ——- 3.0 -30 3.0 -30 03 -3.0 Tr|gger
2.3 21 -21 21 =21 21 =21 21 =21 Aha Lev.
a0 . 47 21 -21 21 =21 21 OFF OFF OFF
48.8 OFF OFF OFF OFF OFF OFF OFF OFF UE Signal
5.6 OFF OFF OFF OFF OFF OFF OFF OFF —fmasel
g4.71 OFF OFF OFF OFF OFF OFF OFF OFF HSDPA,
72.79 OFF OFF OFF OFF OFF OFF OFF OFF S Sl Ll
.87 OFF OFF OFF OFF OFF OFF OFF OFF
.9 OFF OFF OFF OFF OFF OFF OFF OFF
%.9 OFF OFF OFF OFF Al Values in dB Settings
TP Pattern Setup |I_IL Ch T Test Steps Displa
Type Single Pattern+Alt, Ch trigoered | -02 dB | 2] | =345 dBm play
Pattern |01--——- A 101010 hax. Acc. Errar Indlexs Ahsolute Power
RF | RF RF Test Step TPC Patter;J TPC Pattern| Activate IMenus
Channel] Frequency| Freq.Offset Precond. Config. Setup Pattern

Figure 30(b): Pattern A (rising TPC) uplink compressed mode (delta step) measurement result

ﬁ_ Recall UlIComp.sav and establish CS call. Modify the following configurations:
Menus 4 Power 4 Application 4 P/Slot Table
BS signal 4 Compressed Mode Settings 4 UL CM TX Test Pattern 4 Pattern
Type A Pattern A (rising TPC), Pattern A (falling TPC) or Pattern B
UE signal 4 UL Target Power 4 Power 4 -36 dBm (for Pattern A rising TPC), 2
dBm (for Pattern A failing TPC) or -10 dBm (for Pattern B)
BS Sianal Settinas A4 Activate Pattern

2.11 Occupied Bandwidth (OBW) (5.8)

Occupied bandwidth measures the bandwidth containing 99 % of the total integrated
power of the transmitted spectrum, centred on the assigned channel frequency. The
measured occupied bandwidth shall not exceed 5 MHz. Excess occupied channel
bandwidth increases the interference to other channels or to other systems.

A WCDMA call is setup as specified in section 2.1. A continuously UP power control
commands is sent to the UE until the UE output power shall be at maximum level as
shown in Figure 4.

Measurement result for occupied bandwidth is available in ACLR FFT/OBW in
R&S°CMU200.
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Spectrum Emission Mask (5.9)

Configuration in R&S®CMU200:
Menus 4 Spectrum A Application 4 ACLR FFT/OBW

Figure 31 shows the occupied bandwidth measurement result.

Band - Conhnect
(2 WCDMA rop ™ spectrom [ = T [
dE  Maxlevel Auto Laow naige ChanJFreq. 9612 /19224 MHz ACLR
FreqOffset. + 0000 kHz 1 J— i Off OB 1 - 209 MHz
w0 @ — i off [2J— ;off OBl r: 207 MHz | 20.000 kHzl FFTIOBW
1 [Current | “Resqiut Bandwidth hopli
cation
" : Meas. Length | =
4 I 2238 daBm Trigger
p= |UE Powver Ana, Lev.
Analyzer
ALSTIC L-Ou Settlngs
| 000 % | —————
out of Tolerance | HSDPA
HSLUPA
2 - 0 1 v oh EsspLv. |
-1000 MHz ~ -500 MHz 0 MHz +500 MHz  +1000 MHz OB BS Signal
-523 -433 +221d8m| -451 -525 | 416 mHz cur || EeAAY
-524 -432 +221dBm -454 -525 415 MHz Ava.
-518 | -425 ~447 | -519 | 418 mHz wac || Marker
All Yalues in dB
RE RF | RE | Test Step | TPC Pattern| TPC Pattern IMenus
Channell Frequency| Freq.Offset Precond. Config. Setup!

Figure 31: Occupied bandwidth measurement result

Ll I BS Signal Settings 4 TPC Pattern Set 4 Set 3
Measurement result is available at:
Menus 4 Spectrum A4 Application 4 ACLR FFT/OBW

Recall TX_meas.sav and establish CS call. Modify the following configurations:

2.12 Spectrum Emission Mask (5.9)

The spectrum emission mask measures the out of channel emission relative to the
RRC filtered mean power of the UE carrier between 2.5 MHz and 12.5 MHz away from
the UE centre carrier frequency. Excess emission increases the interference to other
channels or to other systems. Table 18 and 19(a), 19(b) and 19(c) shows the spectrum
emission mask requirement and additional spectrum emission limits. Df is the
separation between the carrier frequency and the centre of the measurement
bandwidth.
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Spectrum Emission Mask (5.9)

Spectrum Emission Mask Requirement

Minimum requirement
pf in Measurement bandwidth
Relative requirement Absolute requirement

é g ol

25-35 - 335-15 - 25%1dBc -69.6 dBm 30 kHz
i ¢MHz -y
é a Df ad

35-75 i-335-1 - 3.5¢]dBc -54.3 dBm 1 MHz
I ¢MHz 3y
é a Df ol

75-85 ¥ 375-10 - 7.58dBc 54.3 dBm 1 MHz
| ¢ y

85-125 -47.5 dBc -54.3 dBm 1 MHz

Table 18: Spectrum emission mask requirement (Table 5.9.2 of TS 34.121 [1])

Additional spectrum emission limits for Bands II, IV, X

of i n MHz | Frequency offset of measurement Additional requirements | Measurement bandwidth
filter centre frequency, f_offset Band Il, IV, X
2.5 MHz ¢ Df < 3.5 MHz 2.515MHz ¢ f_offset < 3.485MHz -15 dBm 30 kHz
3.5 MHz ¢ Df ¢ 12.5 MHz 4.0MHz ¢ f_offset < 12.0 MHz -13 dBm 1 MHz

Table 19(a): Additional spectrum emission limits for Bands Il, IV, X (Table 5.9.2A of TS 34.121 [1])

Additional spectrum emission limits for Band V

of i n MHz | Frequency offset of measurement Additional requirements Measurement bandwidth
filter centre frequency, f_offset Band V
2.5 MHz ¢ Df < 3.5 MHz 2.515MHz ¢ f_offset < 3.485MHz -15 dBm 30 kHz
3.5MHz ¢ Df ¢ 12.5 MHz 3.55MHz ¢ f_offset < 12.45 MHz -13 dBm 100 kHz

Table 19(b): Additional spectrum emission limits for Bands V (Table 5.9.2B of TS 34.121 [1])

Additional spectrum emission limits for Bands XII, XIII, XIV

of i n

MH z

Frequency offset of measurement
filter centre frequency, f_offset

Additional requirements
Band XII, XIII, XIV

Measurement bandwidth

2.5MHz ¢ Df < 2.6 MHz

2.515MHz ¢ f_offset < 2.585MHz

-13 dBm

30 kHz

2.6 MHz ¢ Df ¢ 12.45 MHz

2.65MHz ¢ f_offset < 12.45 MHz

-13 dBm

100 kHz

Table 19(c): Additional spectrum emission limits for Bands XII, XIlII, XIV (Table 5.9.2C of TS 34.121 [1])

A WCDMA call is setup as specified in section 2.1. A continuously UP power control

commands is sent to the UE until the UE output power shall be at maximum level as
shown in Figure 4.

Measurement result for spectrum emission mask is available in Emission Mask in

R&S

®CMU200.

Configuration in R&S®CMU200:
Menus 4 Spectrum A Application 4 Emission Mask

Figure 32 shows the spectrum emission mask measurement result.
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Adjacent Channel Leakage Power Ratio (ACLR) (5.10)

Ban B = Connect
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Figure 32: Spectrum emission mask measurement result

ﬁ_ Recall TX_meas.sav and establish CS call. Modify the following configurations:
BS Signal Settings 4 TPC Pattern Set 4 Set 3

Measurement result is available at:
Menus 4 Spectrum 4 Application 4 Emission Mask

2.13 Adjacent Channel Leakage Power Ratio (ACLR)
(5.10)

ACLR is defined as the ratio of the RRC filtered mean power centred on the assigned
channel frequency to the RRC filtered mean power centred on an adjacent channel
frequency. Excess ACLR increases the interference to other channels or to other
systems.

If the measured first and second adjacent channel RRC filtered mean power is greater
than -50.0 dBm then the ratio of the power between RRC filtered mean power
centered on the assigned channel frequency to the RRC filtered mean power centered
on an adjacent channel frequency shall be higher than the limits in Table 20.

1CM71_2E

Rohde & Schwarz Operation Guide for WCDMA Test Setup according to 3GPP TS 34.121 47



Adjacent Channel Leakage Power Ratio (ACLR) (5.10)

A\ »,

Power Class UE channel ACLR limit
3 +5 MHz or - 5 MHz 32.2dB
3 +10 MHz or - 10 MHz 42.2 dB
4 +5 MHz or - 5 MHz 32.2dB
4 +10 MHz or - 10 MHz 42.2 dB

Table 20: UE ACLR (Table 5.10.2 of TS 34.121 [1])

A WCDMA call is setup as specified in section 2.1. A continuously UP power control
commands is sent to the UE until the UE output power shall be at maximum level as
shown in Figure 4.

Measurement result for ACLR is available in ACLR Filter in R&S®CMU200.

Configuration in R&S®CMU200:
Menus A Spectrum 4 Application 4 ACLR Filter

Figure 33 shows the ACLR measurement result.
Band s Connect
@ WCDMA FDD Sl -HQ Control

dBm MaxLevel Auto Law noize Chan/Freq.: 9612 /11922 4 MHz ACLR
Freq Offset: + 0000 kHz .
40 Current Filter

+30 H
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+0 4 4 — | T
-10 1 b > 1 UE Powver ';!\gg.eLrev.
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! » 10/
' I H ‘ H | I — Ct Analyzer
0 |-| |'| STSTIC O Settings

= 5 i i 2 |  000%

out of Tolerance | HSDPA

- 1000 MHz - 500 MHz 0 hHz +500 MHz  +10.00 MHz HEUPA
-483 -391 +262dem -408 -47.0 ACLR(Peak)curr I | ESSoLv |
-529 -438 +224dem -462 -529  ACLR(RmS) curr. [ BS Signal

Settings
-523 -43.3 Al -458 -523 ACLR(RMS) Awg, _—
-444 = -366 S -378 | -445  ACLR(Peak) Max.
-515 -424 dB -447 -514  ACLR(RMS) Max

ACLR ACLR Emission Menus
Filter FFTIOBW MasK

Figure 33: ACLR measurement result

ﬁ_ Recall TX_meas.sav and establish CS call. Modify the following configurations:
BS Signal Settings 4 TPC Pattern Set 4 Set 3

Measurement result is available at:
Menus A Spectrum 4 Application 4 ACLR Filter
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Spurious Emissions (5.11)

2.14 Spurious Emissions (5.11)

Spurious emissions are caused by unwanted transmitter effects such as harmonics
emission, parasitic emission, intermodulation products and frequency conversion
products, excluding out of band emissions. This test requires an external spectrum
analyzer, e.g. R&S®FSQ, to sweep the frequency from 9 kHz to 12.75 GHz with
different measurement bandwidth to capture spurious emissions.

This test is recommended to be performed remotely. Detail setup information on
R&S®FSQ and remote control via CMUgo is available in application notes [3] and [4].

With R&S®CMU200, a WCDMA call is setup as specified in section 2.1. A continuously
UP power control commands is sent to the UE until the UE output power shall be at
maximum level as shown in Figure 4.

Configuration in R&S®CMU200:
BS Signal Settings 4 TPC Pattern Config. 4 TPC Pattern Set 4 Set 1
BS Signal Settings 4 TPC Pattern Config. 4 Set1 4 Pattern Type 4 All 1

Measurement result is available in spectrum analyzer.

Recall TX_meas.sav and establish CS call. Modify the following configurations:
BS Signal Settings 4 TPC Pattern Set 4 Set 3

2.15 Transmit Intermodulation (5.12)

Transmit intermodulation measures the capability of the transmitter to inhibit the
generation of non linear signals caused by presence of the wanted signal and an
interfering signal reaching the transmitter via the antenna. These intermodulation
products can fall into the UE, or Node B receive band as an unwanted interfering
signal.

This test requires an external CW signal generator, e.g. R&S®SMU200A, to generate
an interfering CW signal and a spectrum analyzer, e.g. R&S®FSQ, to measure RRC
fitered mean power of the wanted signal and the RRC filtered mean power of the
intermodulation product. This test is recommended to be performed remotely. Detail
setup information on R&S®SMU200A, R&S®FSQ and remote control via CMUgo is
available in application notes [3] and [4].

With R&S®CMU200, a WCDMA call is setup as specified in section 2.1. A continuously
UP power control commands is sent to the UE until the UE output power shall be at
maximum level as shown in Figure 4.

Configuration in R&S®CMU200:
BS Signal Settings 4 TPC Pattern Config. 4 TPC Pattern Set 4 Set 1
BS Signal Settings 4 TPC Pattern Config. 4 Set 1 4 Pattern Type 4 All 1
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Error Vector Magnitude (EVM) (5.13.1)

Measurement result is available in spectrum analyzer.

Recall TX_meas.sav and establish CS call. Modify the following configurations:
BS Signal Settings 4 TPC Pattern Set 4 Set 3

2.16 Error Vector Magnitude (EVM) (5.13.1)

The EVM measures the difference between the reference waveform and the measured
waveform. Both waveforms pass through a matched Root Raised Cosine filter with
bandwidth 3.84 MHz and roll-off U [1= 0.22, and are further modified by selecting the
frequency, absolute phase, absolute amplitude and chip clock timing so as to minimise
the error vector. The EVM result is defined as the square root of the ratio of the mean
error vector power to the mean reference power expressed as a percentage. An
excess EVM increases transmission errors in the up link own channel.

The EVM shall not exceed 17.5 % for the parameters specified in Table 21.

est paramete 0
Parameter Level / Status Unit
Output power 2.-20 dBm
Operating conditions Normal conditions

Power control step size 1 dB

Table 21: Test parameters for EVM (Table 5.13.1 of TS 34.121 [1])

A WCDMA call is setup as specified in section 2.1. A continuously UP power control
commands is sent to the UE until the UE output power shall be at maximum level as
shown in Figure 4 and EVM is measured.

Configuration in R&S®CMU200:

BS Signal Settings 4 TPC Pattern Config. 4 TPC Pattern Set 4 Set 1
BS Signal Settings 4 TPC Pattern Config. 4 Set 1 4 Pattern Type 4 All 1

The EVM measurement is repeated with UE power level of -18 dBm.

Configuration in R&S®CMU200:
BS Signal Settings 4 TPC Pattern Config. 4 Set 1 4 Pattern Type A Closed Loop

BS Signal Settings 4 TPC Pattern Config. 4 Set1 4 UL Target Power 4 -18.0 dBm
Measurement result for EVM is available in Overview WCDMA in R&S®CMU200.

Configuration in R&S®CMU200:
Menus 4 Modulation 4 Applic. 1 A Overview WCDMA

Additional information, i.e. EVM, magnitude error and phase error are available in
R&S®CMU200.
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For UE maximum output power, recall TX_meas.sav and establish CS call. Modh
N

Error Vector Magnitude (EVM) (5.13.1)

Configuration in R&S®CMU200:
Menus A4 Modulation 4 Applic. 1 4 EVM WCDMA, Magn. Error WCDMA or Phase
Error WCDMA

Figure 34 shows the EVM measurement result.
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Figure 34: EVM measurement result

the following configurations:
BS Signal Settings 4 TPC Pattern Set 4 Set 3

For UE output power = -18 dBm, recall TX_meas.sav and establish CS call. Modify
the following configurations:
BS Signal Settings 4 TPC Pattern Set 4 Set 1

BS Signal Settings 4 TPC Pattern Config. 4 Set1 4 UL Target Power 4 -18.0
dBm

Measurement result is available at:
Menus 4 Modulation 4 Applic. 1 4 Overview WCDMA /
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Peak Code Domain Error (5.13.2)

2.17 Peak Code Domain Error (5.13.2)

The peak code domain error is computed by projecting power of the error vector onto
the code domain at a specific spreading factor. The code domain error for every code
in the domain is defined as the ratio of the mean power of the projection onto that
code, to the mean power of the composite reference waveform expressed in dB. The
peak code domain error is defined as the maximum value for the code domain error for
all codes. An excess peak code domain error increases transmission errors in the
uplink own channel.

The peak code domain error shall not exceed -14 dB for the parameters specified in
Table 22. The requirements and this test apply only to the UE in which the multi-code
DPDCH transmission is provided.

est paramete Or pea ode domain erro
Parameter Level / Status Unit
Operating conditions Normal conditions

Uplink signal multi-code

Information bit rate 2*384 kbps
Power control step size 1 dB

Table 22: Test parameters for peak code domain error (Table 5.13.4 of TS 34.121 [1])

R&S®CMU200 supports single DPDCH code. A WCDMA call with UL RMC 384 kbps is
setup by referring to Figure 1.

Configuration in R&S®CMU200:

BS Signal 4 Circuit Switched 4 DCH (Dedicated Chn.) Type 4 RMC

BS Signal 4 Circuit Switched 4 RMC Settings 4 Reference Channel Type 4 384
kbps Downlink / Uplink

Downlink physical channels as specified in section 2.1 can be configured in
R&S®CMU200 by referring to Figure 2(a), 2(b) and 2(c). To establish a WCDMA
connection, press 6 RRSTCNE200 once BE laL r@gisterd with
R&S®CMU200.

A continuously UP power control commands is sent to the UE until the UE output
power shall be at maximum level as shown in Figure 4 and peak code domain error is
measured.

Configuration in R&S®CMU200:
BS Signal Settings 4 TPC Pattern Config. 4 TPC Pattern Set 4 Set 1
BS Signal Settings 4 TPC Pattern Config. 4 Set 1 4 Pattern Type 4 All 1

The peak code domain error measurement is repeated with UE power level of
-18 dBm.

Configuration in R&S®CMU200:
BS Signal Settings A4 Set 1 4 Pattern Type A Closed Loop

BS Signal Settings 4 Set 1 4 UL Target Power 4 -18.0 dBm

Measurement result for peak code domain error is available in Overview WCDMA in
R&S®CMU200.
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Peak Code Domain Error (5.13.2)

Configuration in R&S®CMU200:
Menus A Modulation 4 Applic. 1 4 Overview WCDMA

Figure 35 shows the peak code domain error measurement result.
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Figure 35: Peak code domain error measurement result

For UE maximum output power, recall TX_meas.sav, modify the following
configurations and establish CS call.

BS Signal 4 Circuit Switched 4 RMC Settings 4 Reference Channel Type 4 384
kbps Downlink/Uplink *

BS Signal Settings 4 TPC Pattern Set 4 Set 3

For UE output power = - 18 dBm, recall TX_meas.sav, modify the following
configurations and establish CS call.

BS Signal 4 Circuit Switched 4 RMC Settings 4 Reference Channel Type 4 384
kbps Downlink/Uplink *

BS Signal Settings 4 TPC Pattern Set 4 Set 1

BS Signal Settings 4 TPC Pattern Config. 4 Set 1 4 UL Target Power 4 -18.0

dBm

Measurement result is available at:
Menus 4 Modulation 4 Applic. 1 A Overview WCDMA

* Need to be done before registration, not in a call
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UE Phase Discontinuity (5.13.3)

2.18 UE Phase Discontinuity (5.13.3)

Phase discontinuity is the change in phase between any two adjacent timeslots, and is
defined as the difference between the absolute phase used to calculate EVM for the
preceding timeslot, and the absolute phase used to calculate EVM for the succeeding
timeslot.

This test requiries any timeslot used in the calculation of a phase discontinuity result
also passes the frequency error and EVM requirements. The EVM of every measured
slot which is greater than or equal to 1 20 dBm shall not exceed 17.5%. The Frequency
error of every measured slot shall not exceed °(0.1 ppm + 10 Hz). The phase
discontinuity measurements made between any two adjacent slots shall be less than or
equal to 36 degrees. If a phase discontinuity measurement is greater than 36 degrees
and less than or equal to 66 degrees then the next four measurements shall be less
than or equal to 36 degrees. No measurement shall exceed 66 degrees.

A WCDMA call is setup as specified in section 2.1. A continuously UP power control
commands is sent to the UE until the UE output power shall be at maximum level as
shown in Figure 4. A sequence of five down four up TPC commands as shown in
Figure 36 is sent until the UE has reached the minimum power in section 2.6 with
°2 dB tolerance. The EVM of each slot and the phase discontinuity to the next slot are
measured. A sequence of five up four down TPC commands as shown in Figure 37 is
sent until the UE has reached its maximum power in section 2.2 with °2 dB tolerance.

A

Max

UE Output Power

Min

Time

Figure 36: Five down four up hysteresis test pattern (Figure 5.13.3.4 of TS 34.121 [1])
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UE Phase Discontinuity (5.13.3)

Max

UE Output Power

Min

Figure 37: Five up four down hysteresis test pattern (Figure 5.13.3.5 of TS 34.121 [1])

Configuration in R&S®CMU200:

BS Signal Settings 4 TPC Pattern Config. 4 TPC Algorithm 4 Algorithm 2

BS Signal Settings 4 TPC Pattern Config. 4 TPC Pattern Set 4 Set 1

BS Signal Settings 4 TPC Pattern Config. 4 Set 1 4 Pattern Type A All 1 (for PhD
Down) or All 0 (for PhD Up)

Measurement result for UE phase discontinuity is available in Phase Discont. in
R&S®CMU200.

Configuration in R&S®CMU200:
Menus 4 Modulation 4 Applic. 2 4 PHDisc

Configuration with different test pattern can be set in TPC Pattern Setup in
R&S®CMU200. Phase discontinuity test pattern will be displayed in R&S®CMU200 after
activating the pattern.

Configuration in R&S®CMU200:
BS Signal Settings 4 TPC Pattern Setup 4 Test PhD Down or Test PhD Up
BS Signal Settings 4 Activate Pattern

In order to measure the entire dynamic range between min power threshold and max
power thereshold, power control sequences can be segmented into smaller
subsequence. This can be done by pressing Activate Pattern several times to measure
the entire dynamic range. Except when within 5 dB of the upper or lower thresholds,
segmentation will require sufficient overlap such that every power step in one direction
is followed by four steps in the other direction.

Figure 38 shows the peak code domain error measurement result.
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UE Phase Discontinuity (5.13.3)

Figure 38: UE phase discontinuity measurement result

ﬁ' I Recall TX_meas.sav and establish CS call. Modify the following configurations:
Menus 4 Modulation 4 Applic. 2 4 PHDisc
BS Signal Settings 4 TPC Pattern Set 4 Set 3 (for PhD Down) or Set 4 (for PhD
Up)
BS Signal Settings 4 TPC Pattern Setup 4 Test PhD Down or Test PhD Up
BS Signal Settings 4 Activate Pattern
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