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1 Introduction

The increasing demand for hi-res video applications for mobile phones and tablets
makes it necessary to maintain the necessary data rate even under non ideal RF and
IP transmission conditions. The video test system described in this application note
consists of an R&S®CMW500 Wideband Radio Communication Tester and an
R&S®VTE or R&S®VTC Video Tester that is controlled by the R&S®CMWrun
Measurement Software with an additional VTx feature. The figure below shows this
compact, but complete Video over LTE test solution. The R&S®CMW acts as an LTE
base station sending a video to the DUT via RF under fading or IP impairment
conditions. From the mobile device’s MHL / HDMI socket the decoded video signal is
fed to the R&S®VTE or R&S®VTC Video Analyzer.

Control PC
{remote control)
(SCPI)

R&S VTE
video analysis

stream

R&S CMW500
LTE /IHSPA Network
under fading

or
IP impairment
conditions

Fig. 1-1: Video Test System

The CMW-KTO051 option contains functions for degrading the video data stream with
fading and IP impairment, while the CMW-KT105 option contains functions for
configuring and analyzing the video with an R&S®VTx Video Tester.

Rohde & Schwarz LTE Video Quality Measurements with R&S CMWrun
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One characteristic for video quality is the channel capacity (kbps) over SNR (Signal to
Noise Ratio) dependency.
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Fig. 1-2: Channel Capacity vs. SNR
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With no disturber such as fading a picture fails as soon as the channel capacity drops
below the threshold. With e.g. EVA 5Hz or EPA 70 Hz the picture failure point is
located at significantly higher SNRs, making the signal much more sensitive to signal

quality.

The following abbreviations are used in the following text for R&S® test equipment:

1 The R&S®CMWrun Measurement Software is referred to as CMWrun.

1 The R&S®CMW500 Wideband Communication Tester is referred to as CMW.
1 The R&S®VTE Video Analyzer is referred to as VTE.

1 The R&S®VTC Video Analyzer is referred to as VTC.

1 The R&S®VTE or R&S®VTC Video Analyzer are referred to as VTx.

1 R&S® stands for Rohde & Schwarz GmbH & Co KG.

Rohde & Schwarz LTE Video Quality Measurements with R&S CMWrun 4
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2 Overview

Devices Under Test R&S A/V Distortion Analysis
for analysis of A/V output quality

[ Reference
+ Smartphone é-eém signal %
+ Tablet PC | — ngine
+ Camera = e %
+ Video camera ) L ANV

+ Set-top box Analysis
+ DVD player Engine
+ Blu-Ray player

+ Game console

e TVset

Audio/Video difference analysis

= PSNR, SSIM, Audio Level Deviation
+ Converters o = Picture Freeze, Picture Loss, Audio Loss
e - ) (= = Visible Errors, Audio/Picture Failure Point

= A/V Synchronization
e efc.

Fig. 2-1: A/V Distortion Analysis

The VTx video analyzer series A/V Distortion Analysis feature compares the video and
audio output signal of a DUT with a reference Signal recorded earlier. For recording
the reference signal, use the same video material and signal path. The A/V Distortion
Analysis does not evaluate the absolute video and audio quality, but the deviation to a
recorded reference. Using a reference signal has the advantage that all scaling
happening along the video processing chain is excluded from the test. Instead the
performance of the DUT is evaluated and all influence caused by erratic behavior of
the DUT or disturbances can reliably be identified.

VTx AV Distortion Analysis allows 3 different methods of referencing:

1 SELF REFERENCED: Every transmitted single image is compared to the one
transmitted before. This requires no reference recording and is used for testing
e.g. image stabilizers.

1 STILL PICTURE: The DUT plays a fixed image in an endless loop. This image is
saved once as reference. This method is appropriate for e.g. identifying pixel
errors.

1 Loor —APL / Loop — APL SECTION / Loop — TIME CODE: Any A/V sequence with
maximally 15 to 60 seconds refresh rate can be used as reference, which is kept
the VTx memory during the analysis. The DUT plays the A/V sequence in an
endless loop for continuous testing. The example in the following chapter uses
Loop - TIME CODE referencing.

In order to analyze single pixels, a frame is scaled to 720x576 pixels and transformed
to the Y/ Cb / Cr 4:2:0 format. This assures constant speed for the following analysis
and is independent from the number of input pixels. When the input pixels are filled
with RGB (red/green/blue) color information, they are equivalently recalculated in
brightness Y and two color difference components Cb and Cr. Then the color
difference information is under sampled twice in horizontal and vertical direction

Rohde & Schwarz LTE Video Quality Measurements with R&S CMWrun 5
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(4:2:0), because the human eye can detect brightness much better than color
information. This transformation has no effect on image deviance identification.

The video output signal of a defective DUT can differ from the reference sequence in
multitude manner. Each case can be reliably be detected:

1 DIFFERING PIXELS IN A FRAME
1 UNEXPECTED SINGLE FRAME

. Picture Freeze
. Black Frames
. Dropped Frames
1 ALTERNATING AUDIO LEVEL

1 DEVIATING SYNCHRONIZATION

. Fluctuating single image refresh rate (rendering rate)
. Delay between video and audio changes

Besides deviance quantizing, R&S A/V Distortion Analysis has the capability to
interpret how intense the errors are detected by humans:

1 MOS-V (Mean Opinion Score — Video)
1 VISIBLE ERROR
1 PICTURE FAILURE POINT

1 AUDIO FAILURE POINT

The capabilities above allow easy test sequence automation for specifying visible and
audible errors as fail criteria.

A further feature of the VTx A/V Distortion Analysis is to recognize so called overlays
during reference sequence recording. Overlays can be control panels of the playing
device, status information or logos that cover part of the video content during playback.
This allows the measurement to focus on the actual video content without being
disturbed by unexpected overlay content.

Rohde & Schwarz LTE Video Quality Measurements with R&S CMWrun 6
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3 Hardware Configuration

Connect the CMWrun PC to both instruments via LAN switch. Connect the mobile
device to the CMW CH1 in/out connector via RF cable or OTA (Over the Air) with a
CMW-Z10 shielded chamber.

R&S*CMWrun

£

5

-
k.
Iniaing

LAN Switch

|

LAN

3 1 '.-Q b:—‘
R&S CMW
front panel

s

U

Fig. 3-1: Video Distortion Measurement Setup

To avoid conflicts, the IP addresses assigned to the computer and the two testers must
use a different subnet than the Data Application Unit (DAU) installed in the CMW.

Rohde & Schwarz LTE Video Quality Measurements with R&S CMWrun 7
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4 Software Configuration

For this application the controller PC must have CMWrun 1.7.8 or higher installed.
Additionally, the CMW-KT105 VTx AV Distortion Tests and the CMW-KT051 General
Purpose options need to be activated.

[ TestPlans | Tests | DUTs | Reponts|

3] Add Rernowe i Favorite =

#- | Application Motes

= | Instaled

7 | CMw/-KT051 General Purpose
J CMw/-KT053 GSM, WCDMA

. ChWw-KTO054 TD-SCOMA

, CHWw-KTOSSLTE

- L CMW-KTOA7 Wireless Connechivity
- ChWw-KT0BE COMA, 14EVDO
- CMw-ET100 MIMO Perf. Meas
J ChW-ET106W T AY Distortion
4T} MeasureddDistortion

4T} SetdVReference

-

Fig. 4-1: VTx AV Distortion Functions

The CMW-KT105 VTx Distortion Tests option contains two functions:

1 SETAVREFERENCE - Configures the referencing process of the test video. When
running the test plan, the reference video is synchronized and the reference video
information is evaluated. This test item needs to be performed at least once for a
specific mobile & media file combination. As soon as a different media file is
played or a different DUT is used, the reference file must be generated again to
ensure valid and precise test results.

1 MEASUREAVDISTORTION - Configures the settings and the execution steps for the
video measurements. When running the test plan, video quality measurements by
assessment between the reference video and the incoming video are performed.
If a reference file already has been recorded, you can set it here and skip the
preceding SetAVReference test item.

Rohde & Schwarz LTE Video Quality Measurements with R&S CMWrun 8
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4.1 Test Results

The REFERENCE VIDEO INFORMATION is displayed in the MEASUREMENT REPORT sub tab.

Configure the settings and the execution steps for the video measurements. When

4.2 Measure Video
running the test plan, video quality measurements by assessment between the
reference and the incoming video are performed.
4.2.1 Test Configuration

The test case parameters for the picture failure point measurement are grouped in the
TEST PROPERTIES dialog, see Fig. 3-7.

Reference Setup

Configure desired setup.

1 CURRENT SETUP — Only available if the SETREFERENCEVIDEO test module has been
executed. The reference file information is used for the VTx setup.

1 LoAD FROM FILE — Uses a previously saved reference file for the video
measurement. Select the input type. Click LOAD to select the reference file. In this
setup the SETREFERENCEVIDEO test module does not have to be executed first.

&, Test Properiies

Reference Setup

0 Current Setup

@ Load fram File

Failure Point

Yizible Errar

Picture Failure Point

Result

AEE ) X B9
| Descri
Input WAL - asuredt/Distortion
) tleasuredyDistortion .
Load Load Reference File @

Connection

Select remote connection:

’TEPIP::VTE-‘I 00102:instD:INS TR

Connecting ... s 20000 ms
RohdeSchwarz RS WTE 2115 7300k0200102,1.60.0.3

File List an Instrument

Filename

apHip-zync-50hz, awr
audio-boat-apl. avr

Fig. 4-2: Load Reference Setup File from instrument e.g. VTx

1MA253_0e
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Failure Point

VISIBLE ERROR —

Failure Point

Vizible Error Setting
Define Visible Error Criteria @
| Pictur
Threshold 55IM 0.000
Threshold PSMNR 350 dB
R,E cul Diuration 120 me
Dizplays thep
Default Analog Yidea
Pielll @] Defaut Digtal Video
Pixel B
Five |

Fig. 4-3: Visible Area Failure
The following visible error criteria can be varied (see figure 4-3):

. THRESHOLD SSIM — Structural Similarity. Range: 0 to 100
. THRESHOLD PSNR — Peak Signal to Noise Ratio. Range: 0 to 100 dB
- DURATION — Range: 20 to 999 ms

PICTURE FAILURE POINT — The picture failure point (PFP) is analyzed based on the
testing conditions and the assessment criteria. The picture failure point results are
determined by the number of periods with visible error. The picture failure point
condition is configured with following parameters:

LENGTH OF PERIOD — Range: 1 sto 60 s
ToOTAL NUMBER OF PERIOD(S) — Range: 1 to 99
GAP BETWEEN PERIODS — Range: 0 s to 60 s

ALLOWED PERIODS WITH VISIBLE ERROR — Minimum value: 0; maximum value <
"Total Number of Period(s)"

Rohde & Schwarz LTE Video Quality Measurements with R&S CMWrun 10
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Result

Configure the result items that are displayed in the test results. Select the video quality
assessment criteria for testing with limit configuration. The selected items are
measured during the test and the results are compared with the limit value. The
selected items are displayed in the report.

Result
Dizplayz the warst value in the report.
Lirnik Lirmit
| Pixel Error 1000 | PSHRY 20 dB

/| Pixel Eror Cb 1000 V| PSHR Cb 250 de

| Piel Error Cr 1000 V| PSHR Cr 260 dB
| S5IM 0,500 | Moz 2.00
Ok ] | Cancel

L.

Fig. 4-4: Test Properties dialog for MeasureVideo test module

4.2.2 Test Results

The following results are displayed in the MEASUREMENT REPORT sub tab:
1 Reference video information

1 Summary of the picture failure point result

1 Results selected under RESULT (Fig. 4-4)

MeasureVideo: Reference Video Information

Parameters | | Value| Unit| Status
Reference file @ D:WTE\WUserData\Ski.avr
Video resolution (H x V) 1920x1080
Loop length 34.30| Sec
Number of frames 1029
File size 611 MB
Passed

MeasureVideo: Video Distortion Measurement

Test ltem | Lower Limit] Upper Limit] Measured| Unit] Status
Picture Failure Point @ Length of period 10, Total Nuber of period(s) 3, Allowed periods 1
Ficture Failure [Passed
Video parameter result @ Worst value
Fixel Error ¥ - 1000 0 Passzed
Fixel Error Cb — 1000 0 Passed
Pixel Error Cr — 1000 0 Passed
PSNR Y 250 — 100.0| dB|Passed
PSNR Cb 25.0 — 100.0| dB|Passed
PENR Cr 25.0 — 100.0| dB|Passed
S5IM 0.600 — 1.000 Passed
Mos-V 200 - 5.00 Passed

Fig. 4-5: MeasureVideo tab, Measurement Report sub tab (test results)

1MA253_0e Rohde & Schwarz LTE Video Quality Measurements with R&S CMWrun 11
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5 CMWrun Test Plan

Before running a test plan, it is necessary to define the remote addresses of the
involved devices CMW and VTx. Select menu RESOURCES - SCPI| CONNECTIONS .... In
SCPI Connections check the desired device and press CONFIGURE....

=, SCPI Connections - | = |
Globals |
D Aliag Regource Mame Timeout -

TCPIF:CHWwWE0050-101 440: 5. .

m

| Resource Name Composer F = .
Reparting Break s
[ Dema Mode
- Add.. Delete
N Resource Mame
I TCFIP:WTE-100102:inst0:INS TR
[T H =
113 stp 4 A2 B |
113_CHRedirstp Ml sl
B_BY_BwW10MHzrstp 14 U
B_B7_Bw2OMHz1stp 0 18 L 20000
and13_CHRedir.rstp
Hz.rstp 0K ] [ Cancel
1stp

Fig. 5-1: Edit Resource Name of device

Keep the Alias default name VTx, because this is used in the demo later on. Enter the
Resource Name, e.g. VTE-100102 (with correct pre- and postfix). The default Timeout
(20 s) should be sufficient for most applications. Press Test Connection to check if the
device is present.

Dodrign s

Eand22.istp 22, SCPI Connections - - EE
Bandd3.rstp Globaks |

Bandd3_IncludeTimel

B and?.rstp

Timeout
20000

D Aliag Resource Mame

7 T« BLERSearch M
_TestSet_ATcmdDem
_ChannelScan.retp

Tx BLERSearch Mo

L Connection to RohdefSchwarz, RES WTE,2115.7300k02/100102,1.60.0.3
successfulll

Fig. 5-2: Test Connection to device

Rohde & Schwarz LTE Video Quality Measurements with R&S CMWrun 12
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5.1 Configuring LTE SISO Example with Fading

5.1.1

CMWTrun version 1.7.8 and higher contains an LTE End2End example with SISO
connection and fading. This example allows an easy setup and demonstrates the use
of E2E (CMW-KT051 General Purpose) and video analysis (CMW-KT105 VTx AV
Distortion) functions.

2 R&S CMWrun - LTE_End2End_Band17_5]50_\:‘ideoAnaIysis_VTE_fading._ [ o

I File  View  Resources Options Testplan  Faworites  Help
LiFlIe Browsers ’j Mew l_?Open Saue All Lbort &l
Test Plans |Teg[s | DUTs | F!epnnsl LTE_End2End_Band17_SI1S0_VideoAnalysis VTE_fadngisip XI
[ Add 5 Remove 53 Favorite b Run Abort Pl Step Idle Hﬁ Pararneters | 5
- 1 Application Notes o Parameter Stepft Type WValue Min. Max.
[ My Test Plans PackelLossRat 10 [pete [ 100
= Installed
- . 1#EWDO Delay 1 Double |0 a 10 seconds
- Blustooth Jitter 12 Double |0 0 10 seconds
- | COMA2000
S|
. General Puipose
1) GEM ( = e
I(
I = o InterRAT @ | | l'?_'
= | LTE Steps | Description

~4¥ LTE_3GPP_Band13.stp
4, LTE_3GPP_Band22.rstp
&% LTE_3GPP_Band43.rstp Il
&% LTE_3GPP_Band43_IncludeTimetaskMessursment rstp 2
&2, LTE_3GPP_Band7.istp 3
% LTE_Band17_Tx_BLERSearch Momality.istp n
?,} LTE_Bandd_TestSet_ATemdDema.rstp
% LTE_Eand?_CharnelScan.rstp w4
]
T
&
3

m

%} LTE_Band7_T=_BLERSearch_Momality.rstp
4, LTE_BLERSsarch.stp

% LTE_BLERSearch_vs_DL_RB_B7_BW10MHz.1stp
?,} LTE_BLERSearch_vs_DL_RB_B7_BW20MHz1stp

é}} LTE_EndEEndBand3_lmpa\rments.rslp 10

% LTE_End2End_Band3_MIMO_Yideodnalysis_VTE.stp e
% LTE_EndZEnd_Band3 5150_Videofnalysis WTE.rstp 43
?,} LTE_End2End_Bandd_MIMO.rstp

&% | TE_End2End_Bandd_SIS0.istp 8
é}) LTE_FindAttenuation_Band13.rstp 14
% LTE_Findattenuation_Band13_CHRedir.rstp - 18
4 1 TE RdoiDenine n 1 DD D7 DV AL - b

Fig. 5-3: LTE E2E SISO Fading example

In CMWrun select the menu item TEST PLANS = INSTALLED = LTE >

Basiclnitializing
AtteruationT ables
LTECalSetup
SCPICommandList
LTECalSetup
E2E_Setup
UserotificationBox
SetéVReference
SCPICommandList
E2E_SetPacketlozsRate
E2E_SetDelay
EZE_Setlitter
MeasuredyDistortion
UserNatificationBiow:
LTECalDizconnect

LTE_End2End_Band17_SIS0_Videotnalysiz WTE_Ffading

enable fading Scenario

set and enable fading EPS Law

LTE_END2END_BAND17_SISO_VIDEOANALYSIS_VTE_FADING.RSTP and save it as e.g.

LTE_E2E_BND13_SISO_VIDANA_VTE_FAD.

The test steps are described below.

Basiclnitializing

&I

Basiclnitializing 32, Basic Initializing

|

------- T Testzazel asiclnitializing
2 AftenuationT ables

3 LTECalSetup

4 SCPICommandList

5 LTECalSetup

& EZE_Setup

7 UserMotificationB oz

g Setd\Reference

9 SCPICommandList

10 EZ2E_SetPacketloszsRate

Feset Instrument{z]

Report Instrument Options

[ Individual Test Plan Comment

Mote: The test plan might not work. a3 expected without "Rezet”

11 EZE_SetDelay

ak ] [ Cancel

- 12 EZE_Setlitter

Fig. 5-4: Basic Initializing menu

Rohde & Schwarz LTE Video Quality Measurements with R&S CMWrun
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1 RESET INSTRUMENTS — If checked, all instruments in the SCPI Connections list are

reset.

1 REPORT INSTRUMENT OPTIONS — If checked, the hard- and software options of the

instruments from the SCPI Connections appear in the test report.

1 INDIVIDUAL TEST PLAN COMMENT — Allows to add a comment which appears in the

test plan.

5.1.2 AttenuationTables

Compensates input and output cable losses. Only active when APPLY is checked.
In this example setup the cable loss is 1.5 dB for downlink and uplink.

% Set Attenuation Table

[] Use DUT DB link if available

]

() Ask me on test plan execution @) Use test plan settings [Conslanl Value(s)

v] [ Report... ]

| RF CONNECTORS
Apply [] 000 ' 0% 0
Apply [7] 0.0 2| o G O G"

Apply [ |0.00

apply [7] [1.50
Apply [V] 1.50

Fig. 5-5: Set Attenuation Table

Rohde & Schwarz LTE Video Quality Measurements with R&S CMWrun

Apply [] 10,00
Apply [C] 0.00

Apply [] |0.00

Apply [] 0,00

Apply [7] [0.00

] [ Cancel
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5.1.3 LTE Call Setup (Configure BS)

5.1.4

Configures the UE (User Equipment) calling parameters. Please note that the base
station is only configured in this step and will be turned ON later.

£, LTE Call Setup [
Duplex Mode | FDD - Scenario ISISD v] Call Direction | Mokile - Chiw -
RF Settings DL Power Levels
Band Band13 A RS EFRE [dEm+15kHz] 75012
D awarlinnke Uplink W
Cornector 1 [RF1 COM ~| [RF1COM ~|
UL Power Control
2 |RF30UT @2nd Ch, PUSCH Clase Loop Target Pawer [dBrm] ungE
- PUSCH Open Loop Mam. Pawer [dBm] 0o
RF Channel 5230[4] Rediection 23230/ T
vanced...
Frequency [MHz] a0 [P 3= 21.20) Fa20=
; e o Mebwark
Cell Bandwidth 10.0MHz ~ 10.0 MHz Dafault M5 0010101 2345678
Sig. Instance At hd
[T] Cut IMEI First 15
Connection
Connection Type Advanced... I Dt Infa... I I Metwork....
Scheduling Type 3 -
215t User def. Ehannels Phyzical Cell Setup
Uszer Dief.Channels Phwzical Cell 1D 0=
Drawnlitk, Uplink,
#AB 502 S Cyelic Prefix Mormal
Start AB o= 0= Advanced...
Stream 1 I_ Timeout
Maduiation I1B'QAM 'I [GPSK i Registration Process [5] 12005
TES Idx. 1415 ElS
Call Process [g] =
Ok ] I Cancel

-

Fig. 5-6: LTE Call Setup

The connection parameters used here (Resource Blocks 50, 16-QAM, TBS Index 14)

allow 14.111 Mbps maximum throughput.

SCPICommandList (Turn CMW Fading ON)

Contains SCPI command for turning ON the CMW500 internal fading. This must be
done before the call is established or else the call may be dropped by the DUT

unexpectedly.

Rohde & Schwarz LTE Video Quality Measurements with R&S CMWrun
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5.1.5 LTECallSetup (Turn BS ON)

Turns on the base station and then notifies the operator to power ON the DUT,
attaches to the mobile and reports the DUT info.

...... T oUTinf
...... T|:| TestSetupdttenuation_D ataB aze
------ T|:| CallProcess

Fig. 5-7: Base station ON and mobile attach

5.1.6 EZ2E Setup

In this dialog the IP address of the End 2 End data application is configured. The IPv4
address is automatically determined by the CMW500 network.

S B B SRR [ 9 £ng 2 End Setup =5
s T Setup
(-] UserNotfica IP Address Settings
[ & SetdVRefen
| 8 SCPICommy I IPve
[ 40 E2E_SetPa @ Autornatic ChwS00 Metwaork @ Prefix Config
[ 11 EZ2E_SetDel
[ 12 E2E_Setlittgl
[ 13 MeasureaW |
[~ 14 UserMotificall
. Current DAL P Settings

(- 15 LTECaNDizc|

IP Address

Subret Mask

Gateway P

DMS Primary |Pvd Address

estplan Details | vield|
R DMS Secondary |Pvd Address

[] PIMNG DUT For Setup Test

0K ] [ Cancel

"

Fig. 5-8: End 2 End Setup

1MA253_0e Rohde & Schwarz LTE Video Quality Measurements with R&S CMWrun 16
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5.1.7

UserNotificationBox (Start Video on Mobile)

Notifies the operator to start the video player on the mobile device (select video
streaming app, e.g. Daroon Player, VLC for Andriod, etc.).

_ 7. UsemloiicatiorBox 38, User Notification Baox Iﬁ\
: b T Popup
+ - & SetdReference Settings

4| 8 SCPICommandList
+ 10 EZ2E_SetPacketlossl

- 1 EZE_SetDelay
- 12 EZE_Setlitter Box Message  Start the Video: repr//172 221200 S mow

Box Caption  <<<Usger Motification: >

+ 13 Measuredd/Distortion
+ 14 UseMotificationBox
+-- 18 LTECalDisconnect

estplan Details |Yi'3|EI | Meayy 0K ] | Cancel
|

Fig. 5-9: User Notification Box

Start the video streaming player on the mobile. Select and play one of the videos from
CMW500 network server RTSP:://172.22.1.201.

Note: The video files from the CMW-KT105 option (TALK-360P_25Hz_200KBPS.MOV,
TALK-480P_25Hz_1MBPS.MOV, TALK-720P_25Hz_10MBPS.MOV and TALK-
720pP_25Hz_5MePs.MoV) must be copied to the CMW network drive DAU SAMBA
SERVER (Z:)\MULTIMEDIA directory first. It is necessary that the media player on the LTE
device can play the video in LOOPED MODE (not supported by all media players).

File Edit ‘View Favorites Tools  Help

¢ o - "r /-‘: Search Folders El-

Address J instrument on CMWS0050-125980

Mame Type Tokal Size Free Space
Systemliz=y 2 Hard Disk Drives
Other Places ¥ G FIRMWARE (Ct) Local Disk. 17.9GE 11.2GE
E2DATA (DD Lacal Disk 244 GB 196 GE
Detaib = Network Drives
—*ismb-share on 'DAL Samba Server (172,22,1.10)' (Z:) Metwork Drive 133 GB 125 GB

Fig. 5-10: CMW DAU network drive for multimedia files
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5.1.8 SetAVReference

Configures the input, synchronization area to extract the time code from the reference
frames for comparison with the corresponding target frames.

i EI ¥ ™. ] |
General TC Window
Input MHL -

%} Test Properties o

Inner window will be uzed for detecting time code.

Reference Setup

Synchronization  Loop - Time Code -

\ Allowed Miszing Frames 20
1 TC 'Window Tap [ an %

TC Window Battam [J 1m=

| TC Window Left [} 5 %

1 TC windaw Right [F o=

Reference File

\ - -
| Save Set Filename MyReference. avr
||

ak ] | Cancel

- A ——— v

Fig. 5-11: Set AV Reference

In this example, a mobile with an MHL connector is used. It is convenient to use Loopr
— TiMeE CoDE synchronization with a mobile device, since frames can get lost, making
the reference measurement useless. The lower 20% of a frame are usually used to
insert the time code (usually invisible for the viewer).
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1MA253_0e

When a particular video file is used for the first time, it is convenient to save it as

reference file (*.avr). Check the SAVE check box and press SET FILENAME.

Connection
Select remote connection:

TCPIP:YTE-100102:in:t0: NS TR ']

Connecting ... 20000 ms

RohdeSchwarz, RS WTE 2115, 7300k02100102,1.60.0.2

File: Ligt Or Instrument

Save Refe Fil @
ave rererence rie i ] -

=
o

Filename
aplklip-aync-50hz. awr
audio-boat-apl. awr
boat-apl. avr
dvb-apl-50hz. avr
flowerga, avr

S amsung.avr
sdafsdf. avr

still. avr
best avr
test.avr

=== R = T 3 TR S P T OV

- =

timecode. avr

Filename  MyReference|

Save

\ =

Fig. 5-12: Save Reference File

The file is saved in D:\VTE\USERDATA\ (VTE) or D:\VTC\USERDATA\ (VTC). The

information about reference video also appears in the measurement report.

SetReferenceVideo: Reference Video Information

Parameters | Value] Unit] Status
Loop - Time Code
Video resolution (H x V) 1920x1080
Loop length 34.30| Sec
Mumber of frames 1029
File size §11| MB
Passed

Fig. 5-13: Reference Video Information

Rohde & Schwarz LTE Video Quality Measurements with R&S CMWrun
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1MA253_0e

5.1.9

SCPICoMMANDLIST (Enables EP5Low fading on CMW)

=~/ 8 SCRICommandList

....... T Send
¥ A0 E2E_SeiPq
+- M EZE_SeiDs
2l 12 E2E_Satli
+ 13 Measured!
+ 14 UserMatific.
w1 18 LTECAlDis

zet and enable fading EPS Low

#, Send SCPI Command

Settings
Instrurnent: < Default >

SCPI Command List:

COMFigure:LTE:SIGM:FADIng:FSIMulator 5T ANdard EPSLow
COMFigure LTE:SIGM:FADIRg:FSIMulatorEMAE 2 QM

Fig. 5-14: Enables EPA 5Hz Low fading

The CMW allows numerous internal fading standards:

£

4 PCC

& SEE]
Fath: Internal Fading/Fading Simulator/Profile

E-RF Power Uplink

&-Internal Fading
E-Fading Simulator

H-DL Settings

----- Doppler Frequency

H-Fading Module AWGHN
- Downlink Power Levels

EVA 70Hz Low

EVA 70Hz Medium
EVA 70Hz High

ETU 30Hz Low -

----- Enahle 3
-IProfile | EPA5Hz Low -
..... Restart Event [EPA 9Hz Low
EPA 5Hz Medium

""" Start Seed EPA 5Hz High
BH-Insertion Loss EVA 5Hz Low
----- Doppler Frequency Mode EVA 5Hz Medium

= l2| i EVA 5Hz High

Fig. 5-15: CMW internal fading standards

Please refer to the CMW user manual for the appropriate SCPI commands.
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5.1.10

5.1.11

1MA253_0e

E2E_SetPacketLossRate

IP impairment function that simply ‘loses’ a defined amount of data blocks.

E| 10 EZ2E_SetPacketlozsHate

11 EZ2E_SetDelay
- 12 EZ2E_Setlitter

------- TD SetPacketlozsFate

13 MeasuredDistortion
- 14 UserMotificationB ox
- 18 LTECalDisconnect

eatplan Details |Yie|d | Measurenl

LU= =T

ition

g, E2F Set Packet Loss Rate [
Set Packet Loss Rate
Index 1 =
Port Range Start |0 =
Part Range Stop |0 = H
[
I
[ ak ] [ Canecel ]
—

Fig. 5-16: E2E Set Packet Loss Rate

E2E_SetDelay

IP impairment function that delays the video data blocks by a defined duration.

E| 11 E2E_SetDeIa_l,l, %) E2E Set Delay

------- T|:| SetDelay
12 EZE_Setlitter

13 Measuradi/Dig
14 Usehotificatio
- 15 LTECalDizcon

estplan Details | rield I

tLoss Rate

|

Set Delay

Index 1

Port Range Start |0

Port Range Stop |0

e

Ak

0K

Cancel

Fig. 5-17: E2E Set Delay

Rohde & Schwarz LTE Video Quality Measurements with R&S CMWrun 21
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5.1.12 EZ2E_SetJitter

IP impairment function that alternates the video data block delay according to a defined

sequence.
_ 12 EzE_SeUitter'% EZE Set Jitter =
o I seditter
+ 13 Meazuredi/Di SetJitter
+ 14 Uszehatificati
- 18 LTECalDisca
Index 1 =

Port Range Start |0

estplan Details | 7ield

Port Range Stop |0

Ak

Ak

B 1

tRange Stat 0 (1]4 ]| Cancel

Fig. 5-18: E2E Set Jitter

The E2E functions are activated by checking SetPacketLossRate, SetDelay and
Setlitter.

_ 10 EZE_SetPacketloszFate
. T setPacketossRate
11 EZE_SetDelay

-1 SetDelay
12 E2E_Setlitter
[ T Setli

itker

The corresponding parameters are set in the PARAMETER TABLE.

LTE_End?End_Band17_5150_YideoAnalysis ¥TE fadnarsip™ = l SettvReference ]

P Run Abort Wl Step | Idle ||ﬁ Parameters |-‘fj Resources = (& Edit =
Parameter Steplt Type Walue Iin. [LETS Urit
PacketlossF ate 10 Double 3 a 100 4
Delay 1 Double 0.04 0 10 seconds
Jitter 12 D ouble 1 0 10 zeconds

Fig. 5-19: Parameter Table

The E2E function parameter can be identified easily by adding an according comment.

+ 10 EZ2E_SetPacketLossFate 3% Packet Loss Rate
i1 11 E2E_SetDelay 40 s Delay
i1 12 E2E_Selitter 1 sec Jitter

Fig. 5-20: E2E Functions with Comments

5.1.13 MeasureAVDistortion

Configures the used reference, failure points and the test limits.
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5.1.13.1

5.1.13.2

1MA253_0e

13 MeazuedDistartion

14 U 4k Test Properties

|

[ 15 U
Reference Setup

@ Current Setup

() Load from File

Failure Point

Yizible Errar

Picture Failure Point
estplan Def

Result

Lirnit
ohde & | Pixel Enror 1000
Piwel Enar Ch 1000

Pisel Error Cr 1000

S5IM 0600

MHL

Setting ]

Setting ]

Dizplayz the woarst value in the report.

Lirnit

PSHR v 400  de
PSMRCb 400 dB
PSHR Cr 400 B
Moz 450

oK ] [ Cancel

Fig. 5-21: Measure AV Distortion

Reference Setup

Determines if the current setup of the VTx is used or if a defined Reference File is
loaded. If a reference file is available the preceding test SetAVReference does not

need to be carried out.

Failure Point

1 VISIBLE ERROR

Define Visible Errer Criteria

Threshald 551 0.000

Duration 120 ms

[ Default Analag Yideo
Default Digital Videao

Fig. 5-22: Visible Error Failure

Rohde & Schwarz LTE Video Quality Measurements with R&S CMWrun

Threshold PSNR - 35.0 dB
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CMWrun Test Plan

Following visible error criteria can be varied (see figure 5-22):

. THRESHOLD SSIM — Structural Similarity. Range: 0 to 100
= THRESHOLD PSNR — Peak Signal to Noise Ratio. Range: 0 to 100 dB
- DURATION — Range: 20 to 999 ms

1 PICTURE FAILURE POINT — The picture failure point (PFP) is analyzed based on the
testing conditions and the assessment criteria. The PFP results are determined by
the number of periods with visible error.

Picture Failure Paint Definition @
Lenath of Period 10 3
Total Humber of Period(z) 3
Gap between Period 0 3

Allowed Periods with Visible Error 1

Fig. 5-23: Picture Failure Point

The PFP condition is configured with following parameters:

. LENGTH OF PERIOD — Range: 1 sto 60 s

. ToTAL NUMBER OF PERIOD(S) — Range: 1 to 99

- GAP BETWEEN PERIODS — Range: 0sto 60 s

. ALLOWED PERIODS WITH VISIBLE ERROR — Minimum value: 0; maximum value
< "Total Number of Period(s)"

5.1.13.3 Result

1MA253_0e

The checked items are measured during the test and the results compared to the limit
values.

Result
Dizplays the woarst value in the report,
Linnit Limit
/| Pizel Errar Y 1000 V| PSNRY 400 dB
/| Pirel Errar Ch 1000 V| PSNR Cb 400  dB
/| Pixel Errar Cr 1000 | PSNR Cr 400 4B
V| 55IM 0.600 V| Moz 4.50

Fig. 5-24: Result Iltems
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5.1.14 USERNOTIFICATIONBOX (Stop video playback on DUT)

5.1.15

1MA253_0e

This natifies the user to stop the video player on the mobile phone.

E‘ 14 UserotificationBox| @ User Motification Box ﬂ\
[T T Fopup
(- 15 LTECalDizzonnect SrelliiEs
Box Caption  <<<User Motification: »»
Box Meszage  Stop the "Videao Player in DUT"
estplan D etails |YiE|E| | Me: I
| Pixel Eriot Ch 10 l
¥ Pixel Enor Cr 1000}
V] SSIM QED
()8 ] [ Cancel

Fig. 5-25: User Notification Box

LTECallDisconnect

CMW terminates the call and turns OFF the base station emulation.

ST | TECalDisconnect
i/I] CalDisconnect
T BaseStationDizable

Fig. 5-26: LTE Call Disconnect
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5.2 Running the Test

The test can be started either by clicking on the RuN button or pressing F5.

LTE_End2End_Band17_SI50_VideoAnalysis VTE fadnarstp™ < |

P Run Ahort Pl Step | Idle ||ﬁ Par

Fig. 5-27: Run Test

After the instruments have been reset and configured, a message appears, telling you
to power OFF and the ON again the DUT. This ensures that the LTE call procedure
always starts from a defined point.

Connect DUT \ﬂ‘\

Fig. 5-28: Power mobile OFF and ON

A message appears to inform you that the appropriate video for the test can now be
started / streamed for playback.

P

1MA253_LTE_E2E Bnd13_ SISO VidAna_VTE_fad - <<<User Motification.. ﬂi

Start the Video: risp/F1T2.22.1 201 focooumony 1

'

Fig. 5-29: Start video

For this example the DAROON player was used. Select Streams and add the full path
and name to the favorites list, e.g. RTSP://172.22.1.201/TALK-720P_25Hz_5MBPS.MOV
and start the video.
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1MA253_0e

Now the video is referenced under ideal conditions (no fading or ip impairment) which
is also stated with the following message:

Please wait

Synchronizing video...

Reference Video Infarmation
Synchronization :  Loop - Time Code  Mumber of Frames : 828

Wideo Rezolution : - MHumber of Mizzing Frames : 33

Fig. 5-30: Synchronizing video for reference measurement

After the reference video has been recorded, the disturbing effects, like fading, IP
packet loss rate, delay and jitter are turned ON. In this example all effects run
simultaneously. Other test cases might vary only one effect for obtaining the correlation
between video quality and e.g. delay.

During the A/V distortion measurement a timer display the current time remaining.

ResultUpdateForm - -

Please wait

Remaining
test time m Mins Secs

[ Detail information

Fig. 5-31: Remaining test time

After the test, please stop the video player on the mobile phone.

IMA253_LTE_E2E_Bnd13_SISO_VidAna_VTE_fad - <<<User Motification.. g

Stop the "Wideao Player in DUT"

Fig. 5-32: Stop video player on mobile phone

As was shown with this example, it is very straight forward to run even complex video
test scenarios using a CMWrun test plan.
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1MA253_0e

In the last step a measurement report (similar to this one) is generated.

Report Info:

Device Under Test:
Serial No. (Dec. IMEI):
Testplan:

User:

Comment:

Test Executive:
Instrument ID 1:

Options:

Instrument ID 2:

Options:

Summary:

Test Start Time:
Test End Time:

Total Test Time:
Weighted Test Time:
Test ltems Passed:
Test ltems Failed:

Mumber of Test items:

Measurement Report ROHDE&SCHWARZ

Date: 815/2014 12:30:57 PM

na

990003338366818

Cllisersgeriae_Documema WD Fiiesiy Test Pians\IMA253 (TE E2E Bnaf3 SIS0 Viddna VTE fadrstn
gerlac_o

R&S CMWrun 1 7.8
Rohde&Schwarz, CMW, 1201 00024504 24950,3.2.50

HOS1F, HOS2F, HOG4B, HOS5H, HOG0A, HI00A, H1104, H200A, H200A, H2104, H2104, H2204, H2204, H2304, H270A, H3008,
H3008, H4008, H405A, HAT08, HO10F, HS50M, HSF08, HGF08, HSA0L, HBOOE, HBNGA, HE1 28, HBE0A, HEB1A, HBG0E, KBO36,
KBO36, KO, K996, K998, K998, KI9E, KA100, KA150, KATOO0, KAA10, KAA20, K001, KCO02, KCO03, KCO04, KCODS, KCO08, K007,
KCOD8, KCO0G, KCO10, KOD11, KCOT2, KCO13, KCO15, KCO16, KCD17, KCD18, KCD20, KCD21, KCO23, KCU24, KTU25, KCH28,
KCO27, KCO31, KCO33, KO3, KOO50, KCO51, KCO82, KCOB0, KCOBY, KCORS, KCDBB, KOOTG, KCO74, KCO75, KC201, KC202,
KC203, KC204, KC205, KO206, KG207, KC208, KC209, KC210, KC211, KC212, KC219, KG214, KC215, KC224, KC222, KC223,
KC231, KC232, KCD233, KO241, K280, KC290, KTA0T, KCA02, KC403, KC404, KC405, KTA06, KCA07, KT408, KTA20, KCAz1,
KC4DD, KC423, KC424, K425, KT426, KTA27, KCA28, KC429, KC430, KC431, KC432, K433, KCA34 KC435, KCA36, KC437,
KCO07, KCH02, KC03, KCS04, K503, KCH06, KCI07, KCH08, KCS09, KCS10, KCS11, KOS12, KCI14, KC515, KOO8, KCa18,
KCH19, KCH20, KCA21, K522, KO523, KCH35, KC561, KCO02, KCAS3, K54, KCS55, KC556, KCI57, KC568, KCE59, KCI60,
KCOB1, KCOB2, KCOBS, KOSB4, KOOES, KCOBE, KCOB7, KCOBS, KCABA, KCT1, KCO72, KOO73, KCABS, KE100, KE200, KE40D,
KES00, KESOT, KETS0, KESO0, KFOOT, KFOD2, KFO03, KFO04, KFOOS, KF200, KF201, KF400, RF401, KE402, KFA10, KFat1, KFd14,
KF420, KF428, KF429, KFA31, KF432, KF433, KF434, KEA35, KFA36, KFA3T, K438, RFA40, KFdd1, KFas1, KF452, KF453, KF4s4,
KF455, KFS00, K501, KFS0Z, KFS05, KFS04 KFS0S, KFS06, KFS07, KFS08, KFS09 KFST0 KFS11, KFS12 KFS13 KFS14 RFS1S,
KFO16, KF517, KFS1E, KFD15, KFO20, KFG2{, KFS30, KFG31, KFO3D, KFO40, KFS41, KF542, KF545, KFo44d KFO45, KFo46, KF4T,
KFS48, KFE49, KFo56, KFOSE, KFS59, KFS70, KFOT1 KFSTD, KFO73, KFOT4 KFS75, KFOT6, KFS77, KFSPB_KFO79, KFS08, KF7Tl,
KG200, KG200, KGI00, KG200, KG400, KGA00, KG400, KG400, KG401, KG4D1, KG401, KG401, KGA00, KGE00, KGE00, KGA00,
KO0, KD, KO0, KOG, KMOTT, KIMOT4, KMOT4, KNG 1, K01 2, KMOH 2, K012, KMOT 5, KIMOS0, KMOS0, KMOS0, K050,
KIOST, KARDST, KMOST, KMOST, KM200, KIM200, KI200, K200, K201, KM201, kU201, KM201, K00, K400, KMA00, K400,
KA1, K401, K401, KIMAOT, KIMA03, KMA03, KMA03, KMA03, K405, K405, K405, K403, KIWS00, KMS00, KMS00, K500,
KIE02, KMS0Z, KMS02, KIMS02, KIMS50, KIWSS0, KMSE0, KIMGS0, KIMSS2, KMS52, KIUS52, KIMS52, KIME10, KME10, KME10, KIB10,
KB 1, KAGT 1, KMET 1, KMBT1, KMEAS, KIWE4D, KIMELS, KIMG43, KBS0, KMES0, KBS0, KMES0, KIWEST, KIWEGT, KMEST, KIBS1,
KIMBS2, KMESZ, KMES2, KMES2, KIMESS, KMESS, KMESS, KMESS, KMES6, KMES6, K36, KME56, K700, KM700, KM700, K700,
KNPOA, KMFOT, KM701, KMPOT, KMTS0, K750, KMT50, K750, KIMFSE, KM751, KMPST, KM7PS1, KMB00, KME00, KMB00, KMB00,
KIS0, KBE0, KME30, KMBG0, KNGO, KNSOO, KNSOO, KNSOO, KNS5O, KNG5S0, KNSS0, KNSS0, KO410, KO420, KO421, KO422,
KOA23, KO424, KO425, KO426, K427, KOAZ8, KO429, KOA31, KO432, KO433, KO454, K0435, KO436, KO437, KO438, KO441,
KO4B0, KO451, KO480, KO4B1, KO48, KO4B3, KO484, KO485, KO486, KO487, KOS00, KOG01, KOS02, K0503, KO504, KO510,
KOS9, KOS12, KOS13, KOS15, KOS16, KOS17, KO520, KOG21, KOG22, KOG23, KOS24, K052, KOS26, KO527, KO528, KO529,
KOS531, KOS32, KOS33, KOS34, KO535, KOS36, KO537, KOS38, KOS9, KOS40, KOS41, KO542, KO543, KO544, KO545, KOS48,
KOB547, KO548, K549, KOS50, KO551, KO552, KOS61, KOS62, KOS63, KOS64, KOS6S, KO566, KOS67, KO568, KOS70, KOS71,
KOD72, KOG74, KOSTS, KOST6, KOSTT, KOS78, KOS80, KOG8T, KOSS2, KOGE3, KOSG4, KO590, KPD4O, KP080, KP200, KP201,
KP220, KP250, KP257, KP280, KE400, KPADT, KP402Z, KP403, KP404, KP40S, KP4D6B, KPAOT, KP408, KP409, KP10, KPa11, KPa12,
KP413, KP420, KPA40, KP451, KP452, KPAG3, KP454 KP45E, KPSON, KPS01, KPS02, KPS05, KPS10, KPST1, KES14, KPS17, KPS20,
KP530, KP542, KPS43, KPS0, KPS63, KPI64 KPSE0, KPS66, KPSET, KPSES, KPST(, KPSTT, KPS8E, KPSAl, KAS91, KPS9Z, KPS9s,
KPS534, KPS95, KPS96, KPSST, KPI98, K599, KPTS0, KPTS2, KPTT0, KPS, KQO0T, KQD0Z, KO003, KQO04, KQ05, KQn0s,
KQOO7, KRFOS, KS170, KS170, KS170, K51 70, KS200, KS200, KE200, KS200, KS201, K204, KS201, KS201, KS203, KS203, KS203,
KS203, KS210, KS210, KS210, KS210, RS211, K521, KS211, K5211, K5400, KS400, KS400, KS400, KS401, KS401, KS401, KS401,
KS403, KS403, KS403, KS403, KS404, KS404, KE404 KS4D4, KS405, K505, KS405, KS405, KS410, KS410, KS410, KS410, KS411,
KSA1T, KS411, KSa11, KS413, KS413, KS413 K413, KS425, K5425, K5425, KS425, KS500, KS500, KS500, KS500, K502, KS502,
KS502, KS502, KS510, KS510, KS510, K510, K512, KS512, K5512, KE512, KS520, K520, KS520, KSH20, KS521, K5524, KS521,
KS521, KS525, KS525, K525, KS525, KS950, K550, KS550, K550, KSI52, KS552, KS552, K9552, KS600, KS600, K600, KSB00,
KSB10, KSE10, KSE10, KSET0, KSE50, KS630, K650, KS650, K631, KS631, KSE5T, KS651, KSB60, KSE60, KSE60, KSBE0, KSE70,
KSBT0, KSEFO, KSB70, KSTO0, KS700, K700, KE700, KS701, KS704, KE701, KS701, KS702, KS702, KS702, KST02, K750, KST50,
KST50, KST50, KSTE0, KSTEO, KSTE0, ASTE0, K500, KSE00, KS800, K500, KSB10, KS810, KSB10, KSB10, KS880, KSE80, KSB50,
KSBE0, KSBB1, KS081, KSBB1, KSBB1, KSO8E, KSE08, KS888, KS888, K690, KS890, K580, K389, KTO0T, KTD0Z, KT003, KT004,
KTO040, KTO11, KTO12, KT013, KT014, KT016, KTOA7, KTOTS, KT020, KTO24, KT022, KT025, KT024, KTO30, KT051, KT051, KT051,
KT0S4, KTOS3, KT0S3, KT0S3, KTOS4, KTO34, KT054, KT05S, KT0SS, KT055, KT055, AT0S7, KTOSF, KTOS7, KTOST, KT058, KT058,
K058, KT058, KT00, KT1085, KT110, KT150, KT151, KT156, KT157, KT161, KT400, KT405, KT410, KT420, KT425, KT500, KT504,
KTA05, KT506, KTS07, KT510, KTH30, KT535, KT540, KTH42, K500, KTO55, KTSA0, KTS70, KTB00, KTTO0. KT8A0, KTEa1, KTO10,
KT940, KTQ10, KTA10, KTG50, KTOS0, KTA50, KTA50, KTBG, KTO0, KTAB0, KTORO, KU420, KUS20, KUS4D, KUSET, KUS42, KUSS0,
KUSTH, KUSTZ, KUST3, KUST4, KV 110, K110, K10, KV110, K12, K12, KWT12, K12 K113, KW 13, KV 113, K113, K114,
K4 KUT14 BUTH4 K115 KI5, K118 KV 495, KV T8, KIM 18 K18 K116, KWT17, KVA1R K47, K17, K118, KV 18,
K18, KU 118, V119, K919, KV119, KVT19, KU120, K120, K\M20, RUT20 K\ 21, KV121, KV124, K11 21, KI122, KIr122, K122,
K122, K123, K123, K123, KV123, K124, KV 124, KY124 K\M24, RV125, K125, KV128, K128, K151, KU151, K151, KViST,
K152 K152, K152, K152, K153, K153, KV 153, K153, KIr154, K154 K154, KW 154, K634 KI/634, KV634, K634, KVE36,
KIB36, KVB3I6, KVB36, KIE38, KVB3B, KVB38, KUBIE, KB4, KIIB4D, K645, KII645, KWO1(, KWOTD, KWO10, KWO10, KW200,
KW200, KW200, KW200, KW201, KW201, KW201, KW201, KW400, KW400, KW400, KW400, KW401, KW401, RW401, KW401, kw402,
KW402, KWA02, KWA0Z, KW403, KW403, KW403, KWa03, KWS00, KWS00, KWS00, KWS00, KWS02, AWS02, AWS02, KWS02, KWE10,

KWET0, KIWET0, KWET0, KWE20, KWG20, KWE20, KWE20, KWE21, KWE21, KWE21, KWE27, KWB22, KIWB22, KIWB22, KWE2Z, KWE30,
KWE30, KWE30, KWE30, KWES0, KWES0, KWE30, kB30, KWE3Y, KWE31, KWEDT, KWES1, KWE3E, K836, KWE56, KWE5E, KIW700,
KWFO0, KW700, KW700, KW750, KW750, KW750, KW730, KWr51, RW751, KW731, KW7S{, KWa00, KIWS00, KWaa0, KWaoo, KWaa0,

KWBE0, KWBBG0, KWea0,

R&S VTE 1.60.0.3

"WT-B2350, VT-A2357, Y'T-B2380, VT-B2367, VT-B380, VTE_DEMC_COFTION-KO, VTE_DEMO_OFTION-KO, VTE_DEMO_OFTION-KD,
VT-K2100, VT-K2401, VT-R2410, VT-K2444, ¥T- K2150 UT-K2355, VT-K2336, 1T #2388, |/T-K355, 1T KSB? VTE, Ralite, FWA
AudioAnaiyzer, FWA Broadeasiodwiator, FWA DistortionAnalyzer, FWA HOMIAnalzer, FWA HOMIGenerator, FWA MHLAnalyzer,
FWA MALGenerator, FWA Videodnaiyzer"

A0 4 1 2:30057 A
S20T4 {4454 P
Of43:57

Q14357

13

0
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CMWrun Test Plan

Basic Initiation: Initialization of Instrument.

Instriment reset:
CMW - Done !

Attenuation Takles: Read Tables

Frequency D: ion Correction Table]
C ctor (Read)
RF1 COM i "
RF1 COM QLT "
RF10UT "
RF2 COM 1 "
RF2 COM QLT "

Attenuation Tables: Set Tables

Freguency D ion Correction Table
Connector {Set)
RF1 COM /v "Const_1pa0de"
RF1 COM COUT "Const_1pas0dE"
RF10UT
RF2 COM iV
RF2 COM QLT

Frequency Dependent Attenuation Correction

dB

330 BO01C
MHz

Legend:
—— RF1 COMIM:"Const 1p50dB"

—— RF1 COMQUT. "Const_1p50dB"

LTE Call Setup: Base Station Configuration

LTE FDO, Band{3

Di Channel 3230, DL Frequency 757, DL Cell Banciwiclth 10.0 WHZ
UL Channel 23220, UL Frequency 782, UL Cell Banchwicth 10.0 MHz
Connection Type: Data Application

Call Direction: Mobiie -= CMW

SCPI Command List: Send

—= ROUTe:L TE:SIGN 1 SCENario:SCFading INTemal FFADer RFTC,RX1,RFIC,TX1
LTE Call Setup: Base Station Enable

Base Station Enabled in 24.95

LTE Call Setup: Power On Mobile Box

LTE Call Setup: Attach Process

[ Attach Process ] Titheout| Elapsed Time[ _ Unit] _Status |
|attached I 120] 381 s| Passed

LTE Call Setup: DUT Info

Test ltem ] Lower Limit] Upper Limit| Measured|  Unit| Status

DUT Info
IMEI I ] -] 990003258866818] —] Passed

End2EndSetup: End 2 End Setup

DAU data connection process ] ] [ Elapsed Time]  Unit]  Status
Mobile IP address: 172.22.1.100; RAN: LTE @ Band 13 /UL ch.: 23230 - DL ch.: 5230
PING check to mobile IP address: I ] —] 0.2200748] s]
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CMWrun Test Plan

1MA253_0e

SetAVReference: Reference Video Information

Parameters Value] Unit|  Status
Loop - Time Code
Vichen resolution (H x 1)
foop fength = Sec
Number of frames 1185
File size 703| MB
Passad
Referance file Is saved - DAKTAUserDataulyReference. avr
SCP| Command List: Send
—= CONFigure LTESIGNFA DG FSIMulator. STANard ERSLOw
—= CONFigure LTE:SIGNFADING: FSIMulator ENA B ON
MeasureAvDistortion: Reference Video Information
Parameters Value[  Unit] Status
Reference file @ D:VTE'WserDataMyReference.awr
Viteo resolubion (H x |f) o0
Loop fength 3050)  sec
Wurnber of frames 1185
File size 703| B
Passed
MeasureAVDistortion: Video Distortion Measurement
Test tem Lower Limit Upper Limit] Measured Unit  Status
Picture Failure Point @ Length of period 10 sec, Total Nuber of periodis} 3, Allowed periods 1
Picture Failure | Passed
\ideo parameter result @ Worst value
FPixef Eror ¥’ 1000 0 Passed
Pixel Error Ch 1000 0 Passed
Pixel Exror CF 1000 0 Passed
PSNRY 400 === 100.0 dB| Passed
PSNR Ch 400 = 1000 dB| Passed
PENR Cr 40.0 - 100.0 dB| Passed
S 0.600 i 1.000 Passed
Mog-/ 4.50 == 5.00 Pagsed

LTE Call Disconnect: Base Station disable

Base Station disabledn 1.4s

Rohde & Schwarz LTE Video Quality Measurements with R&S CMWrun

30



Literature

6 Literature

[1] Application Note 7BM84, “R&S®Time Code Inserter: AV Distortion Analysis of Every
Video Format”

[2] Application Note 7BM87, “R&S A/V Distortion Analysis — Inspecting Output Quality
of Audio and Video Devices”

[3] Application Note 1IMA119 "R&S VTx Manual"
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Ordering Information

{ Ordering Information

Wideband Radio Communication Tester

R&S®CMW500 Wideband Radio Communication Tester 1201.0002K50
CMW-PS503 Basic Assembly (mainframe), 70 MHz to 3.3 GHz 1208.7154.02
CMW-S5508 Basic Interconnection, flexible link, for non-signaling, signalingand | 1202.4801.03
IQ access
CMW-S590A RF front end, advanced functionality 1202.5108.02
CMW-S600B CMWS500 front panel with display/keypad 1202.0102.03
CMW-B5708 RF Converter (TRX) 1202.5008.03
CMW-S100A Baseband Measurement Unit, 1 GB memory 1202.4701.02
CMW-B300B Signaling Unit Wideband (SUW), for WCDMA / LTE 1202.6304.02
CMW-B450D Data Application Unit, H450A 1202.8759.05
CMW-B660A Option Carrier 1202.7000.02
CMW-B661A Ethernet Switch Board 1202.7100.02
CMW-B690B OCXO0, high stability 1202.6004.02
CMW-PK45 E2E Bundle including IP Enabler, IMS, and IP Measurements and 1207.6354.03
Analysis
CMW-KS500 LTE }II=DD Release 8, SISO, signaling/network emulation 1203.6108.02
CMW-KS510 LTE Release 8, SISO, signaling / network emulation, advanced 1203.9859.02

functionality

Video Analyzer

R&SVTE Video Test Center 2115.7400.02
R&S®VTC Video Tester 2115.7300.02
R&S®VT-B2350 MHL Analyzer/Generator Module 2115.7622.06
R&S®VT-B2360 HDMI Analyzer Module 225 MHz (optional) 2115.7616.06
R&S®VT-B2361 HDMI Analyzer Module 300 MHz (optional) 2115.7639.06
R&S®VT-B360 HDMI Generator Module (optional) 2115.7500.06
Measurement Software

CMWPC PC based CMW applications 1201.0002.90
CMW-KTO51 R&S®CMWrun sequencer tool, CMWrun generic proposal 1203.4157.02
CMW-KT055 R&S®CMWrun sequencer tool, LTE applications 1207.2107.02
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PAD-T-M: 3573.7380.02/02.01/EN/

About Rohde & Schwarz

Rohde & Schwarz is an independent group of
companies specializing in electronics. It is a leading
supplier of solutions in the fields of test and
measurement, broadcasting, radiomonitoring and
radiolocation, as well as secure communications.
Established more than 75 years ago, Rohde &
Schwarz has a global presence and a dedicated
service network in over 70 countries. Company
headquarters are in Munich, Germany.

Regional contact

Europe, Africa, Middle East
+49 89 4129 12345
customersupport@rohde-schwarz.com

North America
1-888-TEST-RSA (1-888-837-8772)
customer.support@rsa.rohde-schwarz.com

Latin America
+1-410-910-7988
customersupport.la@rohde-schwarz.com

Asia/Pacific
+65 65 13 04 88
customersupport.asia@rohde-schwarz.com

China
+86-800-810-8228 /+86-400-650-5896
customersupport.china@rohde-schwarz.com

Environmental commitment
1 Energy-efficient products

1 Continuous improvement in environmental
sustainability

1 ISO 14001-certified environmental
management system

Certified Ouality System

1SO 3001

This and the supplied programs may only be used
subject to the conditions of use set forth in the
download area of the Rohde & Schwarz website.

R&S® is a registered trademark of Rohde & Schwarz GmbH & Co.
KG; Trade names are trademarks of the owners.
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