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Overview
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Overview

Cellular Radio Operators face an increasing pressure to free existing spectrum as currently used for
voice-centric services in order to allow its re-use for a broad range of integrated media applications.
This means existing circuit-switched voice services have to be offered as just one of many applications
on a packet-switched network without sacrificing the quality users have come to expect.

Stand-alone or integrated media voice is and will remain a key application for mobile radio service
subscribers. Operators of such services strive to ensure or even improve voice quality despite the
additional challenges that a packet-based transmission of speech entails.

The VoLTE (Voice over LTE) packet service uses the IMS (IP Multimedia Subsystem) as architecture.
One of the key enablers for the architecture is the Session Initiation Protocol (SIP) e.g. used for
negotiating the codec type, AMR-NB (Adaptive Multirate-narrow band) or AMR-WB (wideband) and
coderate (e.g. 23.85 kbps).

VOLTE uses the AMR-WB codec and can transfer signals with twice the sample rate (16000 Hz) as

classic circuit switched systems, e.g. AMR-NB, GSM-HR (half-rate) or GSM-FR (full rate). VOLTE on
one hand has advantage of an enhanced frequency spectrum and on the other hand variable latency
and possible IP impairments.

The described solution in this application note explains the measuring of speech quality with the PESQ
(Perceptual Evaluation of Speech Quality) and POLQA (Perceptual Objective Speech Quality
Assessment) algorithm. As successor of PESQ, the new POLQA method is designed for additional test
applications such as SWB (Super Wideband Mode), bandwidth extensions etc.. A further benefit of this
algorithm is that the resulting MOS-LQO (Mean Objective Score — Listening Quality Objective) results
measured with other radio access technologies (e.g. GSM, CDMA2000) are comparable to each other.

This application note describes how to perform VOLTE PESQ and POLQA measurements with an
R&S®CMW500 Wideband Communication Tester and an R&S®UPV Audio Tester manually or fully
automatically using an example test sequence for the R&S®CMWrun Sequencer Software Tool. It
contains an automated POLQA / PESQ measurement similar as described in reference [7]. The test
establishes a call to a LTE mobile or PC card, configures IP impairments, calibrates the audio interface
for R&S®UPV (decoder/encoder ) and performs either a POLQA measurement according to
recommendation ITU-T P.863 or PESQ measurement according to recommendation ITU-T P.862 of
the speech signal received (downlink) or transmitted (uplink) by the user equipment (UE).

The following abbreviations are used in the following text for R&S® test equipment:
The R&S®CMW500 Wideband Communication Tester is referred to as CMW500.
The R&S®UPV Audio Analyzer is referred to as UPV.

R&S®CMWrun is referred to as CMWrun.

R&S® refers to Rohde & Schwarz GmbH und Co KG

POLQA® and PESQ® are a registered trademarks of OPTICOM Dipl.-Ing. M. Keyhl GmbH, Germany and of
Psytechnics Ltd., UK
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Hardware Setup

2 Hardware Setup

2.1 VOLTE Test Setup

This setup is used for measurements based on an electrical audio connection and consists of:

1. CMW500 Communication Tester is connected to the LTE UE via RF. It provides IMS
infrastructure, establishes a VoLTE call and transmits RTP packets to and from the UE. Be sure to
use the LAN Switch 2 (Rear) connector for remote control with the static IP address 172.22.1.4.

2. UPV Audio Analyzer for performing POLQA and PESQ measurements of downlink and uplink
audio signals. It must be set to the static IP address 172.22.3.1.

3. Remote PC equipped with a LAN interface with a static IP address 172.22.2.2 and CMWrun
v1.7.8.15 or higher installed.

4. LTE UE — with IMS / VOLTE capability.

CMWS500 172.22.1.4
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Figure 2-1: VOLTE test setup with CMW500 and UPV (schematic)
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Hardware Setup

The LAN cables from the Remote PC and the UPV are connected to the LAN Switch 2 at the rear of
the CMW500.

LAN Switch 2 (Rear)

Fig. 2-1: CMW500 LAN Switch 2

CMWS500 — LAN Switch 2 (Rear) UPV — LAN connector
() Obtain an IP address automaticaly € Obtain an IP address automatically
(&) Use the following IP address: —& Use the following IP address:
IF address: 172,22 .1 . 4 IP address: 172 2.3 1
Subnet mask: 2852860 .0 Subnet mask: 286285 .0 .0

D gatenay: ] Defaul galeway I

Fig. 2-2: CMW500 LAN remote config (default) Fig. 2-3: UPV LAN remote configuration

Remote PC — LAN connector

" IP-Adresse automatisch bezishen

—(¥ Faolgende IP-Adresse verwenden: —
IP-Adresse: 172,22 .1 .1

Subnetzmaske: 255,255, 0 . 0

Standardgateway: I . . .

Fig. 2-4: Remote PC LAN Configuration
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Fig. 2-5: VOLTE test setup with CMW500 and UPV
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Hardware Setup

2.2 Required Cables, Adapters and Connectors

2.2.1 Neutrik NA2 MBNC

XLR Male to BNC Female e.g. http://www.thomann.de/de/neutrik_na_2_ mbnc.htm
=

<

Fig. 2-6: XLR Male to BNC Female Adapter

This adapter type is connected to the UPV Analyzer 2 input.

2.2.2 Neutrik NA2 FBNC

XLR Female to BNC Female e.g. http://www.thomann.de/de/neutrik_na_ 2 fbnc.htm

Fig. 2-7: XLR Female to BNC Female Adapter

This Adapter type is connected to the UPV Generator 2 output.
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Hardware Setup

2.2.3 2 x BNC Cables 0.5m

Two BNC cables 0.5m e.qg. hitp://www.thomann.de/de/pro_snake bncleitung_05m.htm

Bsel
\
5 o
Fig. 2-8: BNC cable

For connecting UPV Analyzer 2 and Generator 2 to the CMW Audio Board (AF IN 1 and AF OUT 1).

2.2.4 Y-Cable 4-pole 3.5 mm Jack Plug to XLR-male and XLR-female
The UP-Z9 cable set contains two Y-cables with each a 4-pin 3.5 mm jack plug on one and an XLR-

male and XLR-female connector on the other side. The 3.5 mm jack comes in 2 variations for Apple
and other smart phones.
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Software Requirements

3.1

3.2

3.2.1

1MA204_ 8e

Software Requirements

For running VOLTE POLQA / PESQ test plans with CMWrun following software environment must be
installed on the CMW500, UPV and PC:

CMW500

On the CMW500 following software options are mandatory (version numbers should be equal are
higher):

1 Base firmware 23.2.40
1 DAU firmware 23.2.30
1 LTE firmware 23.2.70
1 WCDMA firmware =>3.2.70

1 Audio Speech firmware >3.212

UpPVv

On the UPV following firm- and software is mandatory (version numbers should be equal or higher).
1 UPV firmware 2 3.3.1.758 — The latest revision can be downloaded at
http://www.rohde-schwarz.com/en/firmware/upv

1 POLQA_CAL_macro 21.2.0

POLQA_CAL

POLQA_CAL_120.msi must be installed on the UPV. It supplies remote commands for calibration and
PESQ / POLQA measurements. The VOLTE_SpeechQualityMeasurement test item in CMWrun uses
this macro by default.

{i POLDA_CAL

Select Installation Folder

The installer will install POLGA_CAL to the following folder.

Tainztall in this folder, click "Mest". Toinstall to & different folder, enter it below or click "Browsa".

Folder:
C:Program Filesh\Rohde&SchwarzV\POLGA_CALN Browse... |

Figure 3-1: POLQA_CAL installation on UPV

Rohde & Schwarz Voice over LTE (VOLTE) Speech Quality Measurements 10
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Software Requirements

3.3 Remote PC

3.4 R&S CMWrun

Install CMWRUN 1.7.8.15 or higher on the REMOTE PC. Unzip the file VOLTE_CAMPAIGN_DEMO_AUDIO-
BOARD.ZIP to the CMWTrun directory <Windows data directory>\CMWRUN FILES\MY TEST PLANS\.

1MA204_ 8e Rohde & Schwarz Voice over LTE (VOLTE) Speech Quality Measurements 11



CMWS500 Configuration for Manual Testing

4 CMW500 Configuration for Manual Testing

4.1 LTE Settings

This example uses an LTE / VOLTE phone operating in band 13. For performing an IMS call it is
necessary to configure certain LTE cell and IMS server parameters.

1. Enable LTE signaling by activating the LTE Signaling 1 checkbox.

¥ Generator Signaling Controller

—
2
[7z]
=
b2
()
-
®
-
=3

2
w
=~
=
-
>

#s CDMA2000
i Generator
i--Signaling
#s General Purpose RF
-Generator 1
~(Generator 2
-~ Generator 3
- Generator 4
# GSM
- Generator
- Signaling
#s WCDMA FDD UE
i Generator
-~ Signaling 1
- Signaling 2
77 Bluetooth
'5"-"Signalling -
s LTE
~{Signaling 1 |[w]
g"""Signf.lling 2 [

LE LN

I EE 1]

=1 CEC

60 O 600 60 6BO6 6C

Fig. 4-1: Select LTE Signaling
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CMWS500 Configuration for Manual Testing

In the LTE Signaling 1 menu set the required Operating Band. Make sure that the DAU has been

enabled first.

Fig. 4-2: LTE Signaling Menu

Fﬁ; LTE Signaling 1 - ¥3.2.10 E]]
Connection Status PCC SCEE
cell 9 Operating Band ~ Band 13 ~ FDD -
Facket Switched 5 OFF Diawenlink Uplink
HREHED bl Channel 5230 Ch 23230 Ch
Frequency 731.0 MHz 782.0 MHz
Event Log
12:51:39 @ LTE Signaling 3.2.10.7 Cell Bandwidth ~ 10.0 MHz - 10.0 MHz
RS EFRE -95.0 dBm/15kHz
Full Cell BWY Paw. 6£7.2 dBm
PUSCH Open Loop Mom. Power 0 dBm
PUSCH Closed Laop Target Power 0.0 dBm
Connection Setup
UE Info - O
J Scheduling RMC -
IMEI
I Downlink Uplink
LIE IPv4 Address [0]
UE IPvB Prefix[ 0] w8 S i =
RE Pos. /Start RE  low - 0 low ~ 0
Modulation 16-QAM ~ 16-QAM ~
TBS ldx / Value 14 14112 19 21384
Throughput 12.586 Mbit's 21.384 Mbit's

Go to the LTE SIGNALING CONFIGURATION page by pressing the CONFIGURE button, enable the
Speech Codec and select Connection Type Data Application.

Rohde & Schwarz Voice over LTE (VOLTE) Speech Quality Measurements 13
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- LYE Signaling Configur ation

@] [ escer |

Path: Duplex Mode

1r~0uplex Mode FDD ~
|
Scenario Standard Cell
"{Enable Speech Codec v
- ettings
&-Downlink Power Levels
é—Upllnk Power Conuol
@-Physical Coll Setup
-Network
3-Connection
| | Group Hopping r
--UE Category Manual: 5 Use Reported (if available): ¥ -
~-Default Paging Cycle %64 v
~-Additional Spectrum Emission NS 01 ~
~-UE Meas. Filter Coefficient FCY ~
} t;onnoalon Type Data Application ~
~Testmode
~-RLC Mode Unacknowledged ~

~-SIB Reconfiguration

~-Keep RRC Connection
~-Downlink MAC Padding

Fig. 4-3: LTE Signaling Configuration

SIB Paging v
v Inactivity Timer 5 =
-

Some phones require the Accept Multiple Default Bearer checkbox to be enabled.

Disabled: Only the 1* default bearer of a UE is accepted. Additional requests

are rejected.

Enable: So many bearers are established as UE requests.

An IP address is assigned for each bearer, so only enable the parameter if necessary.

Rohde & Schwarz Voice over LTE (VOLTE) Speech Quality Measurements 14



CMWS500 Configuration for Manual Testing

4, Make sure that IMS Voice over PS SESSION INDICATOR = SUPPORTED. In case of NOT SUPPORTED
the DUT performs a CSFB instead of an IMS registration.

EI-NAS Signaling

----- Send DNS PCO v
----- Attach Reject Cause [ | PLMH not allowed §#11) T
----- TAU Reject Cause [ | PLMHN not allowed #11) >

----- EPS Network Feature Support v
-1IMS Yoice Over PS Sess. Ind. || Supported -

----- Emergency Bearer Serv. Ind. |Not Supported ~
----- Loc. Service Indicator in EPC | Not Supported ~

----- Loc. Service Indicator in C5 Not Supported -

Fig. 4-4: IMS Configuration for Mercuro IMS Client

5. Configure the Network parameters ldentify and Security Settings according to the DUT
capabilities.

1MA204_ 8e Rohde & Schwarz Voice over LTE (VOLTE) Speech Quality Measurements 15



CMWS500 Configuration for Manual Testing
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Fo» LTE Signaling Configuration

PCC ] sCC

Path: Lplink Power Control

G- Downlink Power Levels

-Uplink Power Control

E1-Physical Cell Setup
- Network
E-Neighbor Cell
- Cell Reselection
E- Identity

----- E-UTRAN Cell Identifier
E- Security Settings

----- Authentication

----- NAS Security

----- AS Security

----- Integrity Algorithm

----- Milenage

----- Secret Key
----- RAND Value

Fig. 4-5: LTE Network Settings

4.2 Audio Measurement Settings

oo1

01 Two Digits ~

1

0000 D000 0000 0000 0001 0000 000D bin

[w

[

[

SNOW3G (EIAT) ~

-

0000 D0OO DDOO DDDO 000D 0000 0000 D000 hex
0001 0203 0405 0607 0809 0ADE 0COD DEOF hex

Even =

1. Open the Audio Measurement tab by pressing the soft key Measure and enabling the Audio »>

Measurements 1 checkbox.

Rohde & Schwarz Voice over LTE (VOLTE) Speech Quality Measurements 16



CMWS500 Configuration for Manual Testing

4, 1xEV-DO
----- TX Measurement 1
----- TX Measurement 2

OoOonO

----- RX Measurement
4, Audio

%,

A0 ]

~/Measurements 1
----- Measurements 2
; CDMA2000

----- TX Measurement 1

----- TX Measurement 2

----- RX Measurement
Fig. 4-6: Select Audio Measurement

2. Open the Audio Measurement tab and choose the scenario EXTERNAL ANALOG SPEECH ANALYSIS.
Set the Input and Output Level Full-Scale (Peak) to following values.

Audio

5 in Ext | Analog S h Analysi A
cenatio External Analog Speech Analysis A

Analysis

Signaling: MNe Cannection Connector. S AR
Input Level Full-Scale (Peak): 1.000% Output Level Full-Scale (Peak): 1.000%

Fig. 4-7: Audio Input and Output Level

The internal CMW audio board does not need to be calibrated. If the UPV requires a calibration step,
load the *.ccl pseudo calibration files for encoder and decoder cal which should contain the input and
output levels of the CMW500, e.g. 1.00 V (Peak).

1MA204_ 8e Rohde & Schwarz Voice over LTE (VoLTE) Speech Quality Measurements 17
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< Audio Configuration

Speech

Fath: Speech Analysis/Control/Output Level Full-Scale (Peak)
E---Speech Analysis

- Routing AF-1
----- Signaling No Connection
&-Control

----- Input Level Full-Scale (Peak) 1.000 v

“Qutput Level Full-Scale (Peak) 1.000 v

Fig. 4-8: CMW Audio Board Input / Output Level Full-Scale (Peak)

The voltage values in the files named below must contain the same value as set in the AubIO
CONFIGURATION - SPEECH menu:

CMW_ENC_1V.ccL:
UPV_1GA50_CAL

encoder
1.000000

CMW_DEC_1V.cCL:
UPV_1GA50_CAL

decoder
1.000000

Rohde & Schwarz Voice over LTE (VOLTE) Speech Quality Measurements 18



CMWS500 Configuration for Manual Testing
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4.3 Data Application Unit Settings

1.

Open the Data Application Unit by enabling the DATA APPL. - MEASUREMENT 1 checkbox in the

Measurement Controller menu.

<2 Measurement Controller

A4 1=EV-DO

----- TX Measurement 1
----- TX Measurement 2
----- RX Measurement
L Audio

----- Measurements 1

----- Measurements 2
%, CDMAZ000

----- TX Measurement 1
----- TX Measurement 2
----- RX Measurement
4, Data Appl.

O0 0

mEEEn

~1Measurement 1

----- Measurement 2

----- Measurements 1
----- Measurements 2

Fig. 4-9: Select DAU menu

> General Purpose RF

el

-1

Selected RAN | no selection

Selected RAN [ ho selection
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CMWS500 Configuration for Manual Testing

2. Open the Data Application Unit and click on the CONFIGURE SERVICES soft key on the right.

= j Data Appl. Meas

00 B0 0 80 S0 8 0 30 -0

OFF

Fig. 4-10: Data Application Measurement

3.  Open the IMS Configuration by pressing the CONFIG... button in the IMS tab of the DAC and
expand the VoICE OVER IMS element in the internal tree.

Fig. 4-11: Config... button of the DAC (Data Application Control)
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CMWS500 Configuration for Manual Testing

4. Choose the appropriate PRECONDITIONS for the UE.

| Data Application Control LIP3

intemn IMS :J

B-Authentication Data
- B-Voice over IMS

Media Endpoint
“ IP Address
Bextemal

e

Fig. 4-12: IMS Configuration for Verizon IMS Client

Note: There are different recommended configuration settings depending on the phone used.

Settings AT&T Verizon
Address Type IPv6 IPv6

User Authentification | Off Off
Preconditions Preconditions | Simple
Audio Routing Audioboard Audioboard

Table 4-1: Mobile specific settings

1MA204_ 8e Rohde & Schwarz Voice over LTE (VoLTE) Speech Quality Measurements 21



CMWS500 Configuration for Manual Testing

Activate the IMS server by clicking on the ON/OFF button. The IMS server automatically connects

with the CMW Audio Board. The Info indicator will show that the IMS server has started
successfully.

S
o Data App!

Overvew | 1P Config | ONS | FTP | rTe [ S|

<

Fig. 4-13: Data Application Control (IMS activated)

Memorize all the settings mentioned in this chapter since they are also needed for the automated test
solution with CMWrun.
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Establishing a manual Voice over IMS Call

5 Establishing a manual Voice over IMS Call

The CMW-Z50 CMW500 Handset option allows quick check, if the audio signal to and from the mobile
is transmitted correctly before a UPV is connected as shown in Fig. 2-1.

»
s
-
»
o
I
M
N
a
| 4
3
&
@

Fig. 5-1: CMW-Z50 Handset
It is simply connected the AF IN 1(2) and AF OUT 1(2) of the CMW500.

Start the RAN signaling with the handset connected.

1.
2. Configure LTE in E2E (End to End) mode.
3. Connect the UE to the CMW500 RF COM port.

Rohde & Schwarz Voice over LTE (VOLTE) Speech Quality Measurements 23
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Establishing a manual Voice over IMS Call

4. Attach UE to the cell by enabling LTE signaling.

Band 13

5230 Ch 23230 Ch
751.0 MHz 782.0 MHz

woww < 0w

=75.0 dBm/15kHz

Fig. 5-2: LTE Signaling State Attached
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Establishing a manual Voice over IMS Call

1MA204_ 8e

5. Atfter the LTE cell registration, the IMS client running on the UE will register to the CMW500 IMS
server. The registration event is displayed in the IMS status log.

u!zusbuz m«wa‘ :

14:24:14 @ Mobils registerad
11:24:1401!00!&« mmu

Fig. 5-3: IMS server with registered UE

6. A VOLTE call can be initiated by the UE by dialing a random number. The IMS server will pick up
a call from any number.

Alternatively the mobile can be called from the DAU (as done in automated tests) by pressing the
VOICE OVER IMS soft key. An additional configuration window will appear. Select Call Type Audio,
AMR Type Narrowband or Wideband and one or more AMR Codecs supported by the UE. The
VOLTE call is initiated by pressing the CALL soft key.

After the VOLTE call has been established, the downlink and uplink audio transmission is active and
can be tested with the CMW-Z50. The speech going into the CMW-Z50 microphone should be audible
on the mobile phone speaker after a small delay. The speech going into the mobile phone microphone
should be audible on the CMW-Z50 speaker after a small delay.
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VOLTE POLQA / PESQ Measurements with CMWrun

6 VoLTE POLQA / PESQ Measurements with
CMWrun

6.1 CMWrun Configuration

The following VoLTE DLLs are part of the CMWrun / CMW-KT51 General Purpose Package.

1 RohdeSchwarz.CMWrun.GP.UPV.SpeechQualityMeasurement.dll
1 VOLTE_SpeechQualityMeasurement.dll

Note: The VOLTE applications above require following CMWrun options:

1 CMW-KTO051 for E2E and VOLTE Speech Quality Applications
1 CMW-KTO55 for LTE CallSetup

Start CMWrun. Before loading the test plan it is necessary to define the devices’ resource strings in the
RESOURCES - SCPI CONNECTIONS... menu. For the VOLTE Speech Quality Measurement a CMU500
Communication Tester and a UPV Audio Analyzer are required. Set the SCPI connections for the
CMW500 and UPV.

34 SCPI Connections = =

[alobal
obals I <Default>

I ] I Tirara =1 Instrument

Chw/B00-4 ol TE I TCRIFD:1

|| uPy | TEPIPD:172.223.1:INS TR | 50000 [+
¥ Reporting Brealk test after IT SUCCESHVE Hmeouts
" Demo Mode

Add. I Delete Confiqure. .. | Test Connection |
Ok I Cancel I

Fig. 6-1: CMRrun SCPI Connections menu

Make sure to set the UPV Timeout to 60 seconds by pressing CONFIGURE... to avoid timeout errors. Do
the same for the CMW500. Set the CMW500 as default instrument (checkbox ON).
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VOLTE POLQA / PESQ Measurements with CMWrun

Resource Name Composer =] A

—Aliaz
U

— Reszource Mame

ITEF’IF‘::1F"2.22.3.1 2INSTR

Agziztant > |

— Timeout [mg]

{0000

(1] Cancel

Fig. 6-2: Set UPV Resource Name and Timeout
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VoLTE POLQA / PESQ Measurements with CMWrun

6.2 POLQA Test Campaign for Multiple Speech Codecs

The figure below shows an example of a campaign for POLQA measurements with all VOLTE WB- and

NB-AMR codecs.

0 Yol TE_Master_band4_USIM-"D4.stp |

¥ Run fbort Wl Step | Idle | ﬁ Parameters -t'j Resources ™
I = | | | = ey R
Steps I Dezcription
0 %olLTE_Master_bandd_LISIM-204
1 Baziclnitializing
2 AttenuationT ables
3 SCPICommandList AudioB oard initialization
4 LTECalSetup AbR-WE 23850 bps
El - If [ Stepd.CallSetupSucceeded |
<~ B UPY_UserE quipmentCalibration
¥ RunTeszstPlan_Swnc TC_Impairment_01_AkMB-wEB_12650bpz_mean
8 RunTestPlan_Sync TC_Impairment_02_AkR-ME_12200bps_mean
9 RunTestPlan_Swnc TC_Codec_M_AMR-wWEB_23850bps_mean
10 RunTestPlan_Sync TC_Codec_02_AMR-WE_23050bpz_mean
11 RunTestPlan_Sync TC_Codec_03_AMR-wWEB_13850bps_mean
12 RunTestPlan_Sync TC_Codec_D4_AMR-WE_13250bpz_mean
13 RunTestPlan_Sync TC_Codec_05_AMR-wWEB_15850bps_mean
14 RunTestPlan_Sync TC_Codec_0&_AMR-WE_14250bpz_mean
15 RunTestPlan_Sync TC_Codec_07_AMR-wWEB_12650bps_mean
16 RunTestPlan_Sync TC_Codec_02_AMR-WE_2350bpz_mean
17 RunTestPlan_Sync TC_Codec_03_AMR-wWB_BE00bps_mean
18 RunTestPlan_Sync TC_Codec_10_AMR-MEB_12200bpz_mean
19 RunTestPlan_Sync TC_Codec_11_AMR-ME_10200bpz_mean
20 RunTestPlan_Sync TC_Codec_12_AMR-MB_7950bps_mean
21 RunTestPlan_Sync TC_Codec_13_AMR-MB_7400bps_mean
22 RunTestPlan_Sync TC_Codec_14_AMR-MB_EY00bps_mean
23 RunTestPlan_Sync TC_Codec_15_AMR-MB_5300bps_mean
24 RunTestPlan_Sync TC_Codec_16_AMR-MB_5150bps_mean
25 RunTestPlan_Sync TC_Codec_17_AMR-MB_4750bps_mean
26 LTECalDizconnect

Fig. 6-3: CMWrun — VoL TE test campaign with all NB/WB-AMR Codecs

Test campaign management is supported since CMWrun v1.7.8.03. A master test plan is only
performed once and performs the basic initialization, sets the RF attenuation, initializes the internal
CMW AudioBoard, performs an LTE / VOLTE call and DAU / IMS initialization, calibrates the mobile
phones speaker output and microphone input and finally disconnects the LTE / VOLTE call.
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6.2.1 Basiclnitializing

[+ 1 Basiclnitiakzing

This component handles the basic configuration and e.g. resets the CMW500 to default settings. By
double clicking BASICINITIALIZING a configuration window opens. Check RESET INSTRUMENT(S). This
should always be performed to ensure identical starting conditions on different systems.

J~ Basic Initializing 8 x|

¥ Reset Instrument(z)

Mate: The test plan might not work, a2 expected without 'Rezet"

[ Individual Test Plan Comment

] I Cancel

Fig. 6-4: Basis Initializing

6.2.2 SCPICommandList

3 SCPICammandList AudioBoard intialization

This menu item contains SCPI commands for initializing the CMW AudioBoard.

J~ Send SCPI Command

— Settings

Instrument: < Default >

SCPI Command Ligt;

ROUTeAUDio:SCEManio EAS ;I
COMFigure:alDio: SPEech:AMALogILE Vel 1.25

COMFigure:aUDio:SPEech:AMALog:OLE el 3.40

"OPC?

COMFiqure DATA:CONT:IMSMOIC:MEMD:IPAD " 27.0.0.1"

Fig. 6-5: CMW AudioBoard Initialization

The <Default> instrument must have been set to CMW500 in the SCPI CONNECTIONS menu (see Fig.
6-1).
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6.2.3 Attenuation Tables

El 3 AftenuationT ables

------- T|:| RepartT ables

------- T SetT ahles

This test item allows setting of input and output attenuation values to compensate RF components
such as cables, mixers, directional couplers, etc. The attenuations can be set to constant values or be
changed by user interaction at runtime.

.4+ Set Attenuation Table N 8 x|
| Ask me on test plan execution (% Use test plan settings |Constanl Yaluefs) LI
RF CONNECTORS
Aeply ™ 000 = 0 (OFD) apply ™ 000 =
sooy T [0o0 = o G © & sl [im 3
RF2 0Vpe RF4
comM 2Wmax COM
apply I 000 = o o Apply I Jomo =
N ¢ o]
RF1 0Vpc RF 3
ouT 13dBm pax ouT
I
| Aoy [0 = o0& (OED) Appy I o000 =
apoy I [0 = o ONC Aoy I [000. =
! RF1 0Vpe RF3

| 0K I Cancel

Fig. 6-6: Set Attenuation Table
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6.2.4 LTECallSetup

1MA204_ 8e

- 4 LTECalSetup

------ T B azeStationConfiguration

------ T|:| T estS etupdttenuation_Default
------ T B azeStationE nable

------ T FowerQntd obile[halog

------ T attachProcess

...... T oUTInfe

------ T TestSetupattenuation_D atal aze
------ T CalProcess

As soon as IMS is turned ON, an LTE cell is established were the UE can attached to. The following
screen shot shows the configuration window which opens when double clicking LTECALLSETUP in the

list:

J= LTE Call Setup

Duples Mode  |FDD - Scenario ISISD

| Call Diiection  [Chw/ -> Mobile 7]

— RF Settings — DL Power Levels
Band IBancM vl RS EPRE [dBm15kHz] I -ES.DE
D ownlink, Uplink, Advanced... |
Connector 1 |RF1 COM - RF1 COM &
I J I J — UL Power Control
2 IHF3 OUT E2nd Ch, j PUSCH Close Loop Target Power [dBm] I 200 3:
PUSCH Open Loop Mam. Power [dBm] I -20_03:
= Redirection =
RF Channel I 1 ?53. ~ I 2m ?53. Azl |
Frequency MHzl | 21325 myrocpqon | 173257
. — Metwaork
LCell B andwidth |1E|_E| bHz "I 10.0MHz = Default M5 |'3'31 071071 23456063
Sig. Instance I-"-\Uttl 'I
I CutiMEl  Fist  [i5 =
— Connection
Connection Type Advanced... | Dt Info... | MHetwork... |
Scheduling Type RmC &
9 1P I J — Phyzical Cell Setup
— RMC Settings ) ) Phyzical Cell [T I UE:
Diavanlink, Liplink.
# AR IED j IED j Cyclic Prefix INDrmaI "l
RE Position ILuw | ILDW =l Advanced... |
Streamn 1 | — Tirneout
Madulation IQPSK j IQPSK j Reqistration Process [z] I 1203:
TES Id=x. = B
I :I I :I Call Process [z] I 303:

Cancel

[ o |

Fig. 6-7: LTE Call Setup

Please make sure that the UE parameters are entered correctly or else the UE will not be attached and

the test terminated.
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LTE Call Setup parameters in our example that differ from default:

1 SCENARIO = SISO
I BAND = Band4

1 RF DOWNLINK CONNECTOR 1 = RF 1 COM

1 RF UPLINK CONNECTOR =RF1COM

1 SCHEDULING TYPE =RMC

1 #RB =50 (DL), 50 (UL)

1 MODULATION = QPSK (DL), QPSK (UL)

CONNECTION TYPE - ADVANCED... parameters:

s

Connection Type I"v"u:uLTE j k5. ..

F.eep RRC Connection v

Metwark Signalled Y alue I M5 i I

LIE Meaz Filter Coefficient FC4 -
Downlink, MALC Padding v Diownlink, MALC Errar Inzertion [%] n=
iccept Multiple Def, Bearer W
— kIO
Static Channel kodel Enable v

W11 h12 Wil=v [To=] fhi1= [ 0= "=y 00 fwz= [ = -
( 21 h22 ) h2ll=v [o0=] fh21= [ 0= " h22=v 10 fh22= [ o= ¢

virt. eNodeB Instrument LUE
Antenna
Stream 1 - _>[A|rtelma1
[Codewsorddz)
Stream 2 > 2

BETA. Image not always updated comectly |

Ok

Figure 6-1: Connection Parameters

e CONNECTION TYPE =VoOLTE
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Click on the IMS... button to enter the IMS Setup menu.

S
— IS
It5 Client Regiztration I,ﬁ.utn j
IF &ddress Type [1PvE =]
Idzer Authentication ¥
Private Lser [0 |EIEI1 010123456789 kest. 3gpp.com
Authentication kanagement Figld ano hex
Authentication Respone Length 1728 =
Yaice Preconditions IND Precondition j
Audio Bouting I.-’-'-.uu:liu:ubu:uard j
Media Endpoint [P Address R R e
—Yoice Owver [MS
Call Type | o |
AMR Type | wideband =l
AMA Codec [~ EBEOKbit's [ 885kbit's [ 1265 kbit/s
™ 14.25khit's [~ 1585 khbit's [ 1825 khit/s
™ 1985khit's [~ 2305 khbit's W 2385 khit/s
Yideo Cadec |H253 j
]
A

Fig. 6-8: IMS Setup

The following parameters may vary with different mobile manufacturers.

1 IMS CLIENT REGISTRATION — Manual or Auto, which is sufficient in most cases.

1 IP ADDRESS TYPE — IPv4 or IPV6.

1 USER AUTHENTICATION — Default ON.

1 VOICE PRECONDITIONS — With Precondition, NO PRECONDITION or Simplified Call Flow.
[ AUDIO ROUTING — Use internal CMW AUDIOBOARD.

1 CALL TYPE — AuDIO or Video.
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6.2.5

1MA204_ 8e

1 AMR TYPE — WIDEBAND or Narrowband.

1 AMR CoDEC — Select codec rate (highest value) and possible alternative rates, i.e. 23.85 KBIT/S.

If the LTE call is successful (if ( Step3.CallSetupSucceeded) the test will continue, if not, an error
message will be displayed and the test stopped.

- JJBl 1£1 Stepd CalSetupSuccesded |

UPV_UserEquipmentCalibration

— ~ 8 UPV_UserEquipmentCalibration

------- T MaobileInputCalibration

....... T MobileOutputCalibration

The mobile input / output calibration requires valid decoder / encoder calibration values and an active
VOLTE speech connection. The mobile input calibration determines the full-scale peak input voltage of
the mobile under test which is connected to UPV generator output 1. The mobile output calibration
determines the full-scale peak output voltage of the mobile under test which is connected to UPV
analyzer input 1. Perform a calibration when you change the mobile or load stored values from an
earlier calibration.
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J& User Equipment Calibration @l 5'

— UPY Settings
Audio Interface ——————— Idzer Equipment [UE] ——

Line I IEeneratl:ur 2 LE Ir IEeneratDH
Line Out I.-‘-‘-.nal_l,lzer 2 IJE Out I.-i‘-.nal_l,lzer'l

— POLGA Calibration Macra
™ User defined
Executable File [local Path Hame an LIFY]
II:: “Program FilezhBohdetSchwarz POLGS,_CALNPOLAA,_CAL_Macro. exe

Macro Timeout  [E0000  ms

— Uplirk.
Setup File [local Path Mame on P

IE:'\F‘rn:ngram FilezhRohdekSchwarzhPOLOA_CALNFilezhUplinkSpeechCal. zet
Metwork Level = 2F dEmil 16 dBmi

— Downlink,
Setup File [lacal Path M ame on P
IE:"-.F'ru:ugram FilezhRohdekSchwarzhPOLGA_CALNFilezhDownlinkCal zet

— Save Calibration Results

b obile [nput

| C:\Dovinload\Mobileln. col |
b obile Dutput

[C\Dowmlosd MabileDut ool L]

| k. I Cancel |

Fig. 6-9: User Equipment Calibration

1 UPV SETTINGS — Indicates the necessary audio cabling
1 MEDIA SERVER SETTINGS — Select User defined mode only if custom media server is used.
1 POLQA CALIBRATION MACRO — Select User define only if custom calibration macro is used.

1 SAVE CALIBRATION RESULTS — The Mobile Input calibration file contains the peak voltage supplied
by UPV generator 2 output, while the Mobile Output calibration File contains the peak voltage
supplied by the mobile output.
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After these steps, the RUNTESTPLAN_SYNC test items execute further slave test plans to change the
codecs and perform a POLQA measurement on the R&S UPV.

After all the slave tests have been completed the results are merged to a single measurement report.
Dealing with simple scripts instead of huge and complex test plans simplifies maintenance. The UE
call setup and operator specific IMS settings can be handled by separate test plans requiring no
changes in the sub-scripts calling the POLQA algorithm. The figure below shows how this works:

4 )

_ /

1 Basiclnitializing Inl‘l‘la| pOI"T to start a LTE Ca”
2 AttenuationT ables
3 SCPICommandList AudioB oard initialization
[ 4 LTECalSstup AMPAWE @23050 bps
é . 1t [ Stepd.CallS etupSucceeded |
- & UPY_UserE quipmentCalibration
=+ 7 RunTestPlan_Sync TC_Impairment_D'I_AMFl-WB_‘I2550bps_mean\ Af'l'el" The |n|1'|0| LTE CO“ Qnd The IMS in“’ializa'ﬁon,
% S\;a'_: the "master” test-plan sequentially starts the sub-
g i
---T Close ) tests changing the NB/WB-AMR. At the end the

8 RunTestPlan_Sync TC_Impairment_02_&MRB-MB_12200bpz_mean r'esuH'S are “mer-ged" to0 a unique f'epOl"T
FunTestPlan_Sync TC_Codec_01_&MR-WE_23850bps_mean
FunTestFlan_Sync TC Codec_D2_AMR-WE_23050bps_mean (from master test-plan)

FunTestPlan_Sync TC_Codec_03_&MR-wE_19850bps_mean
12 RunTestPlan_Sync TC_Codec_04_&MR-wE_18250bps_mean TC Codec 01 AMR-WE 2335”3[33 mean |
[+ 13 RunTestPlan_Sync TC_Codec_05_A&MPA-wE_15650bps_mean — — _ —
14 FunTestFlan_Syne TC_Codes.06_AMR-WE_14250bps_mean [E-1" TC_Codec_02_AMR-WE_23050bps_mean |
15 RunTestPlan_Sync TC_Codec_07_AMR-WB_12650bps_mean [H1 -] TC_Codec_03_AMR-WB_13850bps_mean
16 RunTestPlan_Sync TC_Codec_08_AMR-WE_8850bps_mean - B - - __ ) - .
- 17 RunTestPlan_Syrc TC_Codes_09_4MR-WE_EE0Dbps_mean - 1 VolTE_CodecRecorfiguration IMS CallType WE-AMR 19,850kbps (7)
- 18 RunTestPlan_Sync TC_Codes_10_4MR-NE_12200bps_mean B e [~ 2 ResultSection DL-POLGA \WE-AMB_15,850kbps
19 RunTestPlan_Sync TC_Codec_11_AMR-WB_10200bps_mean [H1 ] a8 Repol‘tcommem
[~ 20 RunTestPlan_Sync TC_Codec_12_AMR-NB_7350bp:_mean -] E ) . .

21 RunTestPlan_Sync TC_ Codec_13_AMR-NE_7400bps_mean v k- 4 UFV_SpeechQualtyMeasurement POLQA Downlink
RunTestPlan_Swnc TC_Codec_14_AMR-NE_ET00bps_mean B - @ & ResutSection UL-POLQA_WEB-AMR_13,850kbps
RunTestPlan_Sync TC_Codec_15_&MR-MNEB_5300bps_mean | -] w8 HBDDITCDITIITIBI‘IT

FunTestPlan_Sync TC_Codec_16_A&MR-MNB_5150bps_mean —
FiunT estPlan_Sync TC_Codes_17_AMP-NE_4750bps_mean - T UPV_SpeechQualtyMeasurement POLQA Uplink

LTECalDisconnect

Fig. 6-10: CMWrun — Master and Slave test plan for a VoLTE test campaign

The master test plan controls the POLQA campaign for all VOLTE codecs and IP impairments. This is
ideal for regression tests, since the POLQA algorithm takes time and needs to be repeated several
times for statistical confidence. Therefore the campaign approach with CMWrun is mandatory to
reduce test time and user interaction.
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6.2.6 TestPlan_Sync

The TestPlan_Sync test item allows definition a slave test plan and various execution conditions.

J+ Test Properties Form @I il

— Settings

Test Plan Browse... |

ITE_Impairmenl_D'I_AMFl-WB_'I 2650bpz_meat.rztp

¥ Relative Path - Master Test Flan:
Q:ADATEMSCRW N FilesiMy Test PlansyWol TE_Campaign_Demo_audio-boards0 Wol TE_Master_bandd_USIM-204 1stp

¥ Merge Slave Repart after finished
[ Abort Slave Test Plan on Master "Early Fail" Condition

¥ Continue Master if Slave Test Plan is Paused ™ Hide Execution Infa in Measurement Repaort

Ok, I Cancel

Fig. 6-11: TestPlan_Sync

1 RELATIVE PATH — MASTER TEST PLAN — If checked, the test plan file is in the same directory as the
master test plan.

1 MERGE SLAVE REPORT AFTER FINISHED — If checked, this test report is merged to the master test
plan report.

1 CONTINUE MASTER IF SLAVE TEST PLAN IS PAUSED — If checked, the Master Test Plan continues
with the next test item if the slave test plan is paused.
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The slave test plan in this example is TC_Impairment_01_AMR-WB_12650bps_mean.rstp which

contains all POLQA related test items.

TC_Impairment_01_AMRB-WEB_12650bps meanistp |

¥ Run Abart Pl Step | Idle ||ﬁ Parameters |i§ Resources ™ ;:rEdit Lﬁi Save fs

Farameter StepH Type | alue | bin. b & [Init
Jitter 4 Double 0.01 1] 1a seconds
PacketlLozzR ate ] Double 1 1] 100 4
Jitter 9 Double 0.04 1] 1a geconds
PacketlozsH ate 10 Double 3 1] 100 4
Jitter 14 Double 0oz 1] 10 seconds
PacketlozzF ate 15 Double 2 1] 100 4

CECE R EEEEE

Steps I Description

-1 WolTE_CodecReconfiguration
ResultS ection

R eportComment

EZE_Setlitter
EZ2E_SetPacketlozsFate

PS5 peechlualitykd eazurermnent

Results ection

m 4 M o B L R

R eportComment

EZE_Setlitter

- 10 EZE_SetPacketlozzFate

<11 UPY_Speechlualityteazurement
< 12 ResultSection

- 13 ReportComment

- 14 EZE_Setlitter

- 18 EZE_SetPacketlozzRate

16 UPY_Speechlualityteazurement

H..H..H..H.H.H.H.H.H.H.H.H.H.H.H.H.H
w

-~ A7 EZE_ImpairmentzDizable

TC_Impairment_01_akA-4E_12650bps_mean

IS5 CallType WH-aMF 12.65kbps [3]
DL-POLOA 'wWE-AMA_12 E65kbps_impairments_10maditter_1%Paketloss

Impairments - Jitter = 10 ms

Impairments - Packet Logs = 1%

POLGA Dovwnlink,

DL-POLOA 'wWEB-AMA_12 E65kbps_impairments_40maditter_ 3% Paketloss

|mpairments - Jitter = 40 mz

|Impairments - Packet Logs = 3%

POLGA Downlink,

DL-POLOA 'WwWEB-AMA_12 B5kbps_impairments_20malitter_2%Paketloss

|mpairments - Jitter = 20 mz
|Impairments - Packet Logs = 2%
POLGA Downlink,

Fig. 6-12: TC_Impairment_ AMR-WB_12650bps_mean test plan

This test plan is suited for our example since it contains all POLQA related test items.
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6.2.6.1 VOLTE_CodecReconfiguration

1 WolLTE_CodecHeconfiguration M5 CalType WE-aMR 12.E68kbps [3)

This test item allows to change the VOLTE call and codec parameters during an active LTE / VOLTE

call.
8 x|
—Waoice Ower M5
Call Type |widic =]
&ME Tope IWideband j
AMR Codec [~ BEOKbit's [ 885khit's M 1265 kbit's
[~ 14.25kbit's [ 1585kbit's [ 18,25 kbit's
[~ 1985kbit's [ 23.05kbit's [ 23,85 kbit's
Yideo Codec: IHEES j
(] I Cancel

Fig. 6-13: VOLTE_CodecReconfiguration

1 CALL TyYPE — Video or Audio (default)

1 AMR TYPE — Wideband or Narrowband (default)

1 AMR CoODEC — 12.65 kbps in this test item.

1 VIDEO CODEC — H263 (default) or H264. Only active if Call Type = Video.
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6.2.6.2 Result Section

2 ResultSection DL-POLOA WE-AMR_12 65kbpz_impairments_10mslitter_1%PaketLozs

Defines a name for the appended section in the test report.

I~ Report Result Section 8l x|

— Test Profile

V¥ Annex anly

Rezult Section Label
IDL-F'EI LA _wB-AkMA_12 B5kbps_impairmentz_10mslitter_1%Paketloss

k. I Cancel

Fig. 6-14: Report Result Section

1 ANNEX ONLY — If checked, appends the results at the end of the test report.

6.2.6.3 Report Comment

1MA204_ 8e

3 RepaortCamment

Allows adding a detailed comment in the test report.

J» Test Properties Form 3|

— Camment

Headline I DL-POLGA_WE-AMB_12.68kbpz_impairme

Comrment I.-’-'-.MFI-WB, Jitter = 10 mz, Packet Lozs = 1%, 20th Percentile > 3.5

k. I Cancel

Fig. 6-15: Report Comment
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6.2.6.4 EZ2E_SetJitter

-4 E2E_Seblitter

Impairments - Jitter = 10 mz

Adds an artificial jitter to the IP stream, simulating real-world internet connectivity. This stresses the
AMR codec which must maintain a decent voice quality under tightened transmission conditions.

1+ EZE Set Jitter

8/ x|

— Set Jitter

| e

Fort Range Start ||:|

Fort Range Stop ||:|

o ]

Cancel

Fig. 6-16: E2E Set Jitter

The Index, Port Range Start and Port Range Stop controls are actually global parameters that are
defined in the parameters display above the test case.

Parameter

Steplt

Type

Walue

b ir.

b &,

LIt

Jitker

4

Double

0.m

10

seconds

Fig. 6-17: E2E Set Jitter global parameters

This corresponds to test item #4

1 INDEX = Value = 0.01 secs = 10 ms jitter.

1 Port Range Start = Min. = lower jitter limit O seconds.

1 Port Range Stop = Max. = upper jitter limit 10 seconds.
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6.2.6.5 E2E_SetPacketLossRate

5 EZ2E_SetPacketLozzRate Impairments - Packet Loss = 1%

The E2E_SetPacketLossRate artificially degrades a signal by not transmitting a dedicated number of
data packets.

3+ E2E Set Packet Loss Rate a x|

— Set Packet Losz Rate

Index I 1 3:

Part Fange Start ID 3:

Port Range Stop ||:| 3:

QK. I Cancel

Fig. 6-18: E2E Set Packet Loss Rate

The Index, Port Range Start and Port Range Stop controls are actually global parameters that are
defined in the parameters display above the test case.

PacketLozzR ate A Double 1 1] 100 4

Fig. 6-19: Set Packet Loss Rate global parameters

This corresponds to test item #5
1 INDEX = Value = 1 %.
1 Port Range Start = Min. = lower packet loss rate limit 0 %.

1 Port Range Stop = Max. = upper packet loss rate limit 100 %.
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6.2.6.6 VOLTE_SpeechQualityMeasurement

1MA204_ 8e

g8 “olLTE_Speechiualitpbeazurement
8 x
— UPY Settingz
Audio Interface I1zer Equipment [LIE] Speaker
Line In IGeneratDr 2 LE In IGeneratDr 1 -120 dB I Ode  0dB
Lire Out I.-’-'mal_l,lzer 2 LE Dt If-'mal_l,-zer 1 J r
— POLOA A PESQ
— POLGA Calibration bacro
[T User defined
E xecutable File [local Path Mame on UPY]
IE:'\F‘ngram Filez\R ohde&S chwarzAPOLOA_CALNPOLOA_CAL Macro.exe
Macra Timeout  [E0000  ms
Sethings... |
— M eazurement
b ethiod IF'EILD.-‘l'-. TI Flay mode ISingIe TI
Direction IDDWHan VI Bandwidth ISuper-Wide vI
— R epetition
Mumber of Repetitionz I g5 3: Ignare I 1] 3: highest and I 1] 3: lovwest scores
— Results
v Report Statistics
Lirnits Ewaluation
OS5 Linit > [ 30 ™ Mean > MOS Limit
Percertile Lirit | 800 % W Percertile > MOS Limit
(] 4 I Cancel
Fig. 6-20: Speech Quality Measurement
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Parameters for the POLQA / PESQ measurement are set in this test item.

1 UPV SETTINGS — The green AuDIO INTERFACE and USER EQUIPMENT indicators depend on the
Measurement Direction. The UPV input signal can be monitored by activating the SPEAKER
checkbox.

1 POLQA CALIBRATION MACRO — Select USER DEFINE only if custom calibration macro is used. The
MACRO SETTINGS can be edited by clicking the SETTINGS... button (see Fig. 6-18).

MACRO SETTINGS — Define the default settings of the POLQA_Cal Macro which runs on the UPV
and performs calibration and measurement tasks.

s x

— Files Analyzer
Setup File [local Path Mame an LIFY]
|E:'\F'n:ugram Filez\RohdetS chwarz\POLOA,_CALNFilez\POLRA_Wide_Downlink_suto Channel I.l—
Signal File [Path Mame]

r | |

Gen. Filter [Path Mame]

i

Anal. Filter [ Path Mame]
mll |

Degraded Files [lozal Folder on LIFY)
[~ Saveto |D:\L|F"-;"‘\F'DLQA_E.-’-\L\FiIes\Degraded_FiIe&\

— Calibration Yalues — Generator

Chatinel I?

™ User defined

Gen. Level I 4 dBr

Scale Pk toFs T

Setup Walue File
Mebilelnput  [Default | [cdefaults ¥ [<default>

a

Mabile Output |Default j |<defau|t> W |<default>

Fig. 6-21: Macro Settings

The parameters the need to be changed are the Setup modes of the Decoder, Encoder, Mobile
Input and Mobile Output Calibration Values.
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— Calibration ' alues

Setup Walue
Decader I "I I{defaulb
D efault
Encoder I{defaulb
By file

| <default:

Fig. 6-22: Modes for Calibration Values

tdobile lnput

. DEFAULT — Uses current active calibration values from the UPV. These values are updated
with every calibration step of the setup.

. BY VALUE — Allows to enter custom values which are stored in the test plan itself.

. BY FILE — Allows reading calibration values from a custom file which has been previously
generated.

1 MEASUREMENT

- METHOD — Select POLQA or PESQ measurement.

. DIRECTION — DOWNLINK (base station to mobile) or UPLINK (mobile to base station)

. PLAY-MODE — SINGLE or CONTINUOUS. In Continuous mode the 1% MOS/LQO value is stored.
The following PESQ / POLQA measurements are repeated infinitely.

. BANDWIDTH — SUPER-WIDE (POLQA and PESQ) or NARROW (only PESQ).

1 REPETITION — Number of Repetitions 1...999. A number for highest and lowest can be entered to
eliminate extreme values from the statistic.

1 RESULTS — Enable or disable Report Statistics.

= MOS LIMIT — Test passed if MOS/LQO value > MOS limit. Default 3.5.
. PERCENTILE LIMIT — Default 80.0%.
. MEAN > MOS LIMIT — Means that the mean MOS/LQO value

NumRep+1
(mos )
k=1

NumRep +1

mean =

must be larger than the MOS Limit for the test item to pass.
. PERCENTILE > MOS LIMIT — means that 80% of the NUMBER OF REPETITIONS +1 must pass, i.e.
must exceed the MOS Limit for the test item to pass.

6.2.6.7 EZ2E_ImpairmentsDisable

[F- 17 EZ2E_lmpairmentzDizable

Turns OFF EZ2E jitter, packet loss rate and delay.
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6.2.7 LTECallDisconnect
15 LTECalDizconnect

Drops the LTE connection.

6.3 Running the Test

The example below shows how to run the VOLTE_SPEECH QUALITY MEAS.RSTP test plan. In this test
plan the POLQA MOS/LQO is measured for uplink and downlink at ideal conditions and then a second
time with IP delay, jitter and packet loss turned ON.

To start the test, press the RuUN arrow in CMWrun.

Yol TE_SpeechQualityMeas rstp ><|

F Rrun abort ¥l Step

Fig. 6-23: Start a Test Plan

After the test plan has been completed a result table similar to the following is displayed.

Measurement Report NOHDE & SCHWARE
Report Info: Date: 2/19/2014 2:28:05 PM
Device Under Test: a
Serial No, (Dec. IMEl: 35600005001 3649
Testplan: OADATEM ?J Wrun Flledily Test i
PlansiVolTE_Campaign_Demo_audho-boarcd_VoLTE_Masler_bandd_USIM-Z04.1s8
User: genac_o
Comment:
Test Executive: RE&S CAMWrun 1.7 815 (Bela)
Instrument 1D 1: RONGGESchwar2 CMW, 1201 0002k30/101440,3 2.40
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Summary:

Test Start Time: 2192014 2:28:05 PM
Test End Time: 2M192014 31401 PV
Total Test Time: 00:45.56

Weighted Test Time: 00:45.36

Test kems Passed: 43

Test itemns Failed: 19

Number of Test kems: 62

Errors: 2

Basic Initiation: Initialization of Instrument.

Instrument reset:
CMW - Done !

LTE Call Setup: Base Station Configuration

LTE FOO, Band4

DL Channel 2473, DL Frequency 21325, DL Cell Bandwicth 10.0 MHz
UL Channel 20173, UL Frequency 17320, UL Cell Bandwicth 10.0 MHz
Connection Twpe: Yol TE

Calf Direction: CMW -= Mobile

LTE Call Setup: Base Station Enable

Base Station Enabladin 10595
IMS Enabled in9.85

LTE Call Setup: Power On Mobile Box
LTE Call Setup: Attach Process

Attach Process Timeout Elapsed Time Unit| Status
Attached 120 632 5| Passed
IMS Registered 120 5 | Passed
LTE Call Setup: DUT Info
Test liem [ Lower Limit] Upper Limit] Measured]  Unit] Status
DUT Info
IMEI [ —] —[356090050013649] ~[ Passed
LTE Call Setup: Call Process
Call Process [ Timeout Elapsed Time Unit| Status
Connection Established 30 .8 5| Passed
UPV_UserEquipmentCalibration: Mobile Input Calibration
Mobiie input calibrated in 45 8 5
. Test item | Measured]  Unit] Status
Mohile Input Speech Calibration @Nebtwork Level -18 oBmi 01226 Y| Passed
UPY_UserEquipmentCalibration: Mobile Output Calibration
Mobile Qutput calibrated in 1{ 6 5
' Test kem Measured Unit| Status
Mobhile Output Calibration @Nebvork Level -16 dBmi 0.9011 W[ Passed
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RunTestPlan_Sync: Start

Test Plan "OADATEMTMWrun Filasly Test Planslfol TE_ Carmpalgn_Demo_audio-bogrdTC_Tmpairment 01_AWR-WE_126500ps_rmean.rsin” stared

RunTestPlan_Sync: Wait

Walting for Test Plan "OADATEMCUWun Flieslfy Test Pians\VolLTE_ Campaign Demo_audio-boarddTC Impairment 07 AMR-WE 12630005 mean. rstp" o
finish
Test Plan "O\DATEMCMWrun FilesMy Test Plans\/olTE_ Campalign_ Demo_audio-boardTC_Impairment 01_AMR-WE_12650bps rmean.rstn" finished

WolLTE Codec: Reconfiguration

VoL TE Codec reconfigured
AMR Wideband CODEC: 12,63 kbits

UPVY_SpeechQualityMeasurement: POLQA Measurement

Start Measurernent POLGA - Downling, Super-Wide, Single-Mocdie
175, ..

= WD5=20342

243,

“— WD5=29743

3759,
=— MOE=29702
445

= MOS=2 8608
555,
=— WO5=329717

Test tem | Lower Limit] vy, Delay Measured Status
Measurement (Ref.-File: "C:UPVIConfig/ref/PolgaRef48000.wav’ - Downlink, Super-Wide, Single-Mode)
POLOAMeasurement 00 f 178.2 ms 349342
POLOAMeasurement 002 178.1 ms 38143
POLOAMeasurement 0032 177.8ms 349703
POLOAMeasurement 004 177.9ms 3.8698
POLOAMeasurement 0035 177.8ms 38111

Test ltem Min MOS] Max MOS] Ay MOS] StdDev]
Statistics (Ref.-File: "C:UPY/Config/refPolgaRef48000.wav’ - Downlink, Super-Wide, Single-Mode)
POLOA Measurement 3 frizj(s) 3.8698 3.9703 3.9199| 0.0328
Medizn 39143
O3rd Percentite 38747
10th Percentile 3.8863
25th Parcentiie 39111
S0th Percentile (Median) 3.9143
Fath Percentile 349342
S0th Parcentiie 39559
Q7th Parcentiie 39660

Test tem [ MOS Limit| Percentile Limit] Calculated] | Status
Evaluation (Ref.-File: "C:UPVY/Config/ref/PolgaRef48000.wav’ - Downlink, Super -Wide,Single-Mode)
POLQA Measurement 50.00¢ Percentiie = 3.00 | 3.00] 80.00 %] 100.00 % [ —[ Passed

Fig. 6-24: Excerpt of VOLTE Campaign Demo AudioBoard
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Additional Information

8 Additional Information

Please send your comments and suggestions regarding this application note to

TM-Applications@rohde-schwarz.com
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Ordering Information

Wideband Radio Communication Tester

Wideband Radio Comm. Tester

1201.0002K50

CMW500
CMW-PS503 Basic Assembly (mainframe), 70 MHz to 3.3 GHz 1208.7154.02
CMW-S550B8 Basic Interconnection, flexible link, for non-signaling, 1202.4801.03
signaling and IQ access
CMW-S590A RF front end, advanced functionality 1202.5108.02
CMW-S600B CMW500 front panel with display/keypad 1202.0102.03
CMW-B570B RF Converter (TRX) 1202.5008.03
CMW-S100A Baseband Measurement Unit, 1 GByte memory 1202.4701.02
CMW-B300B Signaling Unit Wideband (SUW), for WCDMA / LTE 1202.6304.02
CMW-B450D Data Application Unit, H450A (hw opt.) 1202.8759.05
CMW-B660A Option Carrier 1202.7000.02
CMW-B661A Ethernet Switch Board 1202.7100.02
CMW-B690B OCXO, high stability 1202.6004.02
CMW-B400 Audio Analyzer/Generator Board 1207.8457.02
CMW-B405 Speech Codec Board 1207.8257.02
CMW-PK45 E2E Bundle including IP Enabler, IMS, and IP 1207.6354.03
Measurements and Analysis
CMW-KS500 LTE FDD Release 8, SISO, signaling/network emulation 1203.6108.02
CMW-KS510 LTE Release 8, SISO, signaling / network emulation, 1203.9859.02

advanced functionality

Audio Analyzer

Audio Analyzer, analog interfaces, DC to 250 kHz

1146.2003.02

UPVv

Or UPV66 Audio Analyzer without display/keypad 1146.2003.66

UPV-K9 Base Software for Mobile Phone Tests incl. cables and 1402.0008.02
adapters

UPV-K91 UMTS/GSM Mobile Phone Tests 1402.0108.02

UPV-K61 Speech Quality Measurement PESQ, to ITU-T rec. P.862 1401.7309.02

UPV-K63 Listening Quality Analysis POLQA, to ITU-T rec. P.863 1402.1156.02

UPV-K1 Universal Sequence Controller 1401.7009.02

Optional:

UPV-K4 Remote Control for IEC625 / IEEE488, RS232, USB and 1401.9001.02
LAN

UPV-K92 CDMA2000 Mobile Phone Tests 1402.0608.02

UPV-K62 Audio Quality Measurement PEAQ, to ITU-R rec. BS.1387 1401.7750.02

UPV-B3 Second Analog Generator, DC to 80 kHz 1401.4806.02

CMWrun Software Sequencer Tool

CMWPC PC based CMW applications 1201.0002.90

CMW-KTO51 R&S®CMW'run 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: 3573.7380.02/02.00/CI/1/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 Quality System

1SO 9001

This application note 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.
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