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Introduction Application Note

1 Introduction

1.1 Brief description

The application note describes procedures to generate LTE (4G), 3G or 2G networks with Rohde & Schwarz Ra-
dio Communication Tester R&SPCMW500/R&SPCMW290 and establish voice calls to a device under test in
these networks. HEAD acoustics‘ labCORE hardware platform taps into the exchanged audio signals and for-
wards them to the ACQUA analysis software.

The document is written assuming that the user has an advanced knowledge of handling HEAD acoustics equip-
ment and R&S®CMW500/R&S®PCMW290. HEAD acoustics will not respond to support requests concerning gen-
eral handling and technical configuration of R&S®CMW500/R&S®CMW290.

1.2 Reference documentation

Document name

labCORE Manual

HMS Il Manual

ACQUA Online Help

R&S®CMW500 Wideband Radio Communication Tester User Manual
R&S®CMW290 Wideband Radio Communication Tester User Manual
R&S®CMW-B400B/-B405A Audio Measurements User Manual

1.3 Acronyms and abbreviations

Acronym / abbreviation Description

ACQUA Advanced Communication Quality Analysis
AMR Adaptive multi-rate

BNC Bayonet Neill Concelman

dB Decibel

dBm Decibel-milliwatts

DUT Device under test

EDGE Enhanced data rates for GSM evolution
EVS Enhanced voice services

FDD Frequency division duplex

GPRS General packet radio service

GSM Global System for Mobile Communications
HSPA High speed packet access

IMS IP Multimedia Subsystem

IP Internet Protocol

kBit/s Kilobit per second

kHz Kilohertz

LTE Long Term Evolution

MBit/s Megabit per second

mV/V Millivolt per volt

RF Radio frequency

RTP Real-time protocol
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Acronym / abbreviation Description

SIM Subscriber identity module

USB Universal serial bus

\Y Volt

VolP Voice over Internet Protocol

W-CDMA Wideband Code Division Multiple Access

1.4 Interfaces at labCORE & R&S®CMW500/R&S®CMW290

1.4.1 labCORE interfaces

* Analog audio I/O interface for audio measurements of 2G and 3G connections
» Ethernet interface for measuring IP-based communication of an LTE connection

1.4.2 R&S®CMW500/R&S®CMW290 interfaces

-
-—

—
o

iv-é-

sl LS AR CONNECTORS — =

eof‘o@@@

AF1IN-6) AF2IN-§) AF10UTCG> AF20UTCG>

LAN Switch 1

LB
) -y &cmw Subnet Only

» > ,.A

. R&S®CMW-B4OOB, AF connectors for transmitting audio of 2G and 3G connections
* LAN switch, Ethernet interface for transmitting IP-based communication of an LTE connection
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2 LTE (4G) connection

2.1 Equipment list

2.1.1 HEAD acoustics equipment

Required

- labCORE (Code 7700), Modular multi-channel hardware platform
» coreBUS (Code 7710), I/0 bus mainboard
* coreOUT-Amp2 (Code 7720), Power amplifier board
» corelN-Mic4 (Code 7730), Microphone input board

» corelP (Code 7770), VolP software extension with at least one of the following voice codecs according
to the technical specifications of the device under test

» corelP-AMR (Code 7772), AMR extension
» corelP-EVS (Code 7773), EVS extension
- ACQUA (Code 6810), Advanced Communication Quality Analysis software
- HMS II, One of the listed versions
*+  HMS II.3 (Code 1703), HEAD measurement system, basic version
* HMS I3 LN (Code 1703.1), HEAD measurement system, low-noise version

+ HMSIL.3 LN HEC (Code 1703.2), HEAD measurement system, low-noise version with human-like ear
canal simulator

+ HMS II.6 (Code 1706), HEAD measurement system, free-field microphones
+ HMS II.7 (Code 1707), HEAD measurement system, free-field ICP® microphones

Optional
- labCORE extensions depending on device under test and/or application case
» corelP-IMP (Code 7771), VolP impairment extension
» coreBEQ (Code 7741), Binaural equalization
» coreUSB-DR (Code 7705), USB device reference
- Any HEAD acoustics handset positioner
*  HHP IV (Code 1406), Motorized handset positioner
*  HHP IIl.1 (Code 1403), Handset positioner

2.1.2 Rohde & Schwarz equipment

One of the following radio testers:
- R&S®CMWS500
- R&S®CMw290

For detailed product configuration, please contact Rohde & Schwarz.

2.1.3 Third party equipment

- Device under test

- Ethernet cable

- RF antenna

- PC for running ACQUA
- Test SIM card
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2.2 Configuration overview (exemplary)

R&S®CMW500/ t
R&S®CMW290 ‘f‘ _______________________
e o i RF - |
‘ B (LTE/4G) N . O
_: , il ‘ J : ‘ c | DUT
USB

HMS I1.3
with
labCORE HHP IV

2.3 Cabling

2.3.1 Antenna

@ ROHDE&SCHWARZ  CMW 500 - WIDEBAND RADIO COMMUNICATION TESTER

66

© NIN-E) AT C AT ;

Attach the antenna to one of the provided COM connectors, e.g. RF1 COM.
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2.3.2 labCORE to R&S®CMW500/R&S®CMW290 (exemplary)

Connect the Ethernet cable to the Ethernet socket at the front panel of labCORE.
Connect the Ethernet cable to the LAN Switch 1 Ethernet socket at the back panel of R&S®CMW500/

R&S®CMW290.

2.4 LTE (4G) connection establishment

2.4.1 Preparations

Interconnect the hardware according to chapter 2.2 and chapter 2.3
Boot up R&S®CMW500/R&S®CMW290

Boot up PC and start ACQUA

Boot up labCORE

Insert test SIM card into device under test and boot it up

Set the device under test offline

2.4.2 Hardware configuration

ACQUA
1. Go to Hardware Configuration. 7 (TR ———
3. Select My Hardware — 8 Workplace Settings >
Radio Testers. —
4. Select +. My Hardware My Radio Testers

HATS

Microphones

Speakers No Radio Testers yet
Radio Testers

10
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5. Enter customized parameters.

6. Select Close.

7. Select Assignments — Radio Tes-

ters.
8. Select +.

RadioTester Settings

General
Type R&S®CMW500
Nickname R&S®CMWS500
Serial number 123456789
Comment
v
Calibration
Encoder calibration 0,00 dB
Decoder calibration 0,00 dB
Calibration state User defined v
Date of calibration 12.07.2022 -
Close
fih Workplace Settings x
My Hardware Radio Tester assignments +

HATS
Microphones
Speakers
Radio Testers

Assignments

HATS
Microphones
Speakers
Radio Testers

No Radio Tester assignments yet

11
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9. Select specified radio tester from

the drop-down list. lia Add Radio Tester Assignment — ] X
10. Select OK.
11. Close Workplace settings. Define a new radio tester assignment
Assignment Radio Tester 1
Select radio tester to assign |R&S®CMWS500 (123456789) v
Ok Cancel

12. Set up customized configuration.

13. Drag and drop the blocks from
the left selection area into the S
right configuration area. Inter- = | E
connect the blocks according to ‘ Gf‘
the applied connections.

IabCORE In/Out

Alternatively, use the
Hardware Configuration Wizard.

2.4.3 VolP configuration

ACQUA
1. Open VolP Settings. 2 VolP Settings <
2. GO tO tab Ca" T v ED E ‘\ Network Impairments...
3. Enable Automatic in section Network Settings | SIP Settings | RTP Settings | | Call Radio Tester Wizard = Diagnostics
Jitter Buffer Reset. SIP Call Jitter Buffer Reset

Target ~ ‘ [v] Automatic
[“]Autocomplete Type to see auto completion...

Manual Reset

Status @ 1dle
Cal Terminate
Send DTMF
RTP Stream
Remote 172.22.1.201 ~

12
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4. Go to tab Radio Tester Wizard.

5. Select Rohde & Schwarz CMW 500.

6. Select Next.

7. Specify the IP address of
labCORE. It is recommended to
leave the default IP address.

8. Select Next.

9. Set the desired value for
Initial jitter buffer length.

10. Select Next.

11. Check and confirm the parame-
ters.

12. Select Apply to activate the pa-
rameters.

[zt VoIP Settings X
T v ED E ‘\ Network Impairments...
Network Settings | SIP Settings | RTP Settings | Call Radio Tester Wizard | Diagnostics
Select Radio Tester Select Radio Tester
IP Settings
RTP Setti
ettings (O Anritsu MD8475 LTE (IPv4)
Check Parameter O Anritsu MD8475 LTE (IPv6)
OAr‘lritsu MD8475 2G/3G
@ Rohde & Schwarz CMW 500 / CMX 500
[zt VoIP Settings X
T v ED E ‘\ Network Impairments...
Network Settings | SIP Settings | RTP Settings | Call Radio Tester Wizard | Diagnostics
Select Radio Tester IP SEttlngs
Set the IP address of the labCORE to the IP address expected by the CMW /CMX as media server.
RTP Settings = 2 2 2
Check Parameter Subnet Mask ‘ 255 255 0 0 |
Gateway ‘ 0 0 0 0 |
DNS | o 0 0 o |
[zt VoIP Settings X
T v ED E ‘\ Network Impairments...
Network Settings | SIP Settings | RTP Settings | Call Radio Tester Wizard | Diagnostics
Select Radio Tester RTP SEttlngs
Codec configuration is done automatically between CMW / CMX and labCORE.
IP Settings
RTP Settings General
Check Parameter Initial jitter buffer length ms
Packet Length 20 ms
[zt VoIP Settings X
T v ED E ‘\ Network Impairments...
Network Settings | SIP Settings | RTP Settings | Call Radio Tester Wizard | Diagnostics
Select Radio Tester Check Parameters
Press Apply to configure the labhCORE
IP Settings
RTP Setti
ettings ‘Radio Tester: Rohde & Schwarz CMW 500 / CMX 500
Check Parameter IP:172.22.2.2
Subnet Mask: 255.255.0.0
Gateway: 0.0.0.0
DNS: 0.0.0.0
Packet Length: 20
Initial jitter buffer length: 140

2.4.4 Configuration of LTE (4G) network

R&S®CMW500/R&S®CMW290

1. Press the Measure key.

DEVICE FAVORITE)

MEASURE

13
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10.
11.

12.
13.

14.

15.
16.

Go to section Data Appl..
Enable Measurement 1.

Press the Signal Gen key..

Go to section LTE.
Enable Signaling 1.

Press the softkey Tasks.

key.

Set RS EPRS according to the technical specifica-
tions of the applied equipment.

Set PUSCH Open Loop Nom. Power to 0 dBm.

Open Configuration at the bottom menu bar by hot-
key and continue with the advanced settings.

Go to section RF settings.

Set RF Output (TX) — External Attenuation according
to the technical specification of the applied anten-
na and antenna cable.

Set RF Input (TX) — External Attenuation according to
the technical specification of the applied antenna
and antenna cable.

Go to section RF Frequency.

Set the Operating Band according to the device un-
der test.

Open LTE 1 Signaling at the bottom menu bar by hot-

A mEasurETT S
RX Measurement 4
4, CDMA2000
TX Measurement
~RX Measurement
4 1XEV-DO
TX Measurement
RX Measurement
“; Data Appl.
Measurement 1
~Measurement 2
4 LTE

R L | A —

| |0 On ot

i |
=

BLOCK
VIEW

SIGNAL
GEN

)

WIZARD

E -Signaling 3
Signaling 4
#WCDMA FDD UE
| Signaling 1
~Signaling 2
Signaling 3
Signaling 4
| #sCDMA2000
~Signaling
2+ 1xEV-DO
~Signaling
[ LTE
-iSignaling 1
Signaling 2
Signaling 3
~Signaling 4

I 5 i

v
=
r
-

Config...

LAN

a

[ % CMW 500 ¥ 37172 - LTE Signaling 1 - V3.7.70

- e

(Connection Status PCC [SCC1'SCCZ 'SCC3 (SCTA, (SCCH [SCCh) [SECT. -
Cell Operating Band |Band 1 ~||FoD ~| |1x Meas.
Packet Switc 5 OFF Downlink Uplink:
RRC State dle Channel 300 Ch 18300 Ch  [LTE1
Frequency 2140.0 MHz 1950.0 MHz [RX Meas.
Cell Bandwidth  10.0 MHz ~|[10:0 MHz [
|rs EPRE ~62.8 dBm/15kHz | P
Event Log % Full Cell BW Pow. —350 dBm
08:46:28PLTE Signaling 3.7.70.43 IECH pestocpliomn Eevoy 0 dHen
PUSCH Closed Loop Target Power —20.0 dBm -
Routing
Sched. [RMC =l
UE Info = =
IMEI —_
(L] — Downlink Uplink  Multicluster g |
Voice Domain .. —— = o
UE's UsageS.. — Lt ‘ Cd]| 50
Default Bearer  IPv4 address IPv6 prefix RB Pos./Start RB | low =l o | Tow ¥/ 0
Dedicated Bea... TFT PortRangeDL7uL  o0UIatION ‘ aPsK x| | QPSK ~| o
7 _ TBSI/Vaue | 5| a3 | W i g naling
4 %] Throughput 3.953 Mbit's 5160 Mbitis | [ENSS

Search... [1CC - 1x1

Scenario
#Base Band Unit SUA1 i
E-RF Settings
E-#RF Output (TX)
L Connector RF1COM o
I Converter RFTX1 M
| External Attenuation 20.0€)dB|

External Delay Compensation 0 ns
E1-#RF Input (RX)

Connector RF1COM ¥
Converter RFRX1 =
i I External Attenuation 20.00 dBI

External Delay Compensation 0 ns

[ 0-RF Frequency |

[ &raﬁng Band H Band 1 vI

Ll &-Additional Frequency Bands

| B-DL

| ~#Channel/Frequency 300 Ch 2140.0 MH.
[ *-Frequency Offset 0Hz  Use Carrier Specific: ™

onfig ..

|

z
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17.
18.

19.
20.

21
22.
23.
24.

25.
26.
27.

Go to section Network — Identity.

Set appropriate values for MCC and MNC according
to the SIM card. The Rohde & Schwarz SIM card
requires MCC — 001 and MNC — 01.

Go to section Network — Security Settings.

Set the Security Settings according to the applied
SIM card.

. Go to section Network — NAS Signaling.

Enable Send DNS PCO.
Enable EPS Network Feature Support.
Set IMS Voice Over PS Sess. Ind. to Supported.

Go to section Connection.
Set Connection Type to Data Application.
Close the Configuration window.

4. LTE Signaling 1 - Configuration o e |

B-Connection =
El-Easy Mode
Band/Frequency/BW change [~
Group Hopping |
----- UE Category Manual: 3 Use Reported (if available): W ——
----- IMS Emergency Support ~
L -eCall over IMS Support r
----- Default Paging Cycle #6564 -
PCCH-Config nB T =

RAR
E-Network
Neighber Cell
I Cell Reselection

- Identity
{mcc Joo1]
MNC 01 |Two Digits ¥
TAC 1 ]
#E-UTRAN Cell Identifier 0000 0000 0000 0000 0001 0000 0000 bin
EI- Security Settings
Authentication 2
i NAS Security ~
AS Security ¥
: Integrity Algorithm SNOWS3G (EIA1) *
| Milenage r
| OPc 0000 0000 0000 0000 0000 0000 0000 0000 hex
| Secret Key 0001 0203 0405 0607 0809 DAOB 0COD OEQF hex
RAND Value Even ™
Il B-UE identity )
! L.Default IMSI < [ FlEl
Secret Key 0001 0203 0405 0607 0809 DAOB 0COD DEOF hex =
RAND Value Even ¥
El-UE Identity
Default IMSI 001010123456063
H-Timer and Constants
B-Time
b E1NAS Signaling
Send DNS PCO 3
Attach Reject Cause I~ PLMN not allowed (#11)
Attach Accept Cause ™ €S domain not available (#18)
TAU Reject Cause I~ PLMN not allowed (#11)
EPS Network Feature Support [v
|ﬂﬁﬂﬁaﬁﬁﬁﬁﬁzﬁﬁ'ﬂﬁmﬁ__ﬂ -
N Emergency Bearer Serv. Ind. Mot Supported
Loc. Service Indicator in EPC  Not Supported
: Loc. Service Indicator in CS  Not Supported ¥
| - Synchronization

| B-Connection
[ EI-Easy Mode
Band/Frequency/BW change [~

*Pee (TSEET F5EE2 JISCE3 TISCEA [ T56Es ISEEH JSCET

Path: Connection/Connection Type

----- -‘Additional Spectrum Emission NS 01 ~

[ﬁ onnection Type H Data Application ¥
T Testmode
| El-Default Bearer
SIB Reconfiguration SIB Paging > -
L Keep RRC Connection ¥ Inactivity Timer 5 s

2.4.5 Generation of LTE (4G) network and start of IMS service

R&S®CMW500/R&S®CMW290

1.

2. Open Data 1 Meas at the bottom menu bar by hotkey.

Press the softkey Tasks.

Config... ’
|

15
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3. Select Configure Services by softkey.

4. Go totab IMS.

5. Open Configuration at the bottom menu bar by hot-
key.

6. Setthe IMS server as intern IMS.
7. Confirm by selecting Ok.

8. Open Subscribers Configuration at the bottom menu
bar by hotkey.

Data Appl. Meas

ct RAN: |LTE Signaling 1 =l

Service
S e R e | OFF

16
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9. Set the appropriate authentication method in the
drop-down list under Authentication.

10. Enter the identification of the device under test un- ~Authentication No Authentication
der Private User ID. Authentication Data
11. If the registration requires authentication, adjust feyltencration Mgotunm. REIE
. . . . Key 0001 0203 0405 0607 0809 0AQB 0COD OEOF
Authentication Data according to SIM card and device AMF 0000
under test. OPc CB9D CDC5 BY25 BEGD CAAT 6037 9FBE 2581
. . IPSec @ Off On
12. Confirm by selecting Apply. IPSec Data
. . ~Integrity Algorithm |Auto
13. Set the device under test online. - Entryitasn Npwiars i

B5-Public User IDs
~Public User ID[0] tel: 1220
-Public User ID[1]
~Public User ID[2]
-Public User ID[ 3]
~Public User ID [4]
-Public User ID[5]
~Public User ID[6 ]
Public User ID[7 ]

14. Press the softkey Tasks.

15. Open LTE 1 Signaling at the bottom menu bar by hot- B
key. o2

16. Press the On/Off key to enable LTE Signaling.

17. The connection status is displayed in the upper left

. . onnection Status
corner of the LTE Signaling 1 screen. Lre1
cel @ Operating Band | Band 1 ~[FoD =[x meas.
H H Downlink Uplink
18. Select UE Measurement Report in the drop-down list Packetswtened 1 Atached h B
. RRC State Connacisd Channel 300 Ch 18300 Ch  |LTE 1
RX Meas.
in the bottom left corner. Frequancy 21400 Whr 19500 Wiz
Cell Bandwidth | 10.0 MHz =1[10.0 MHz =]
RS EPRE -62.8 dBm/15kHz
EventLeg Full Cell BW Pow. =350 dBm
12:18:52 @state ‘Attached’ PUSCH Open Loop Nom.Power 0dBm |
Bearer Z
ks PUSCH Closed Loop Target Power 20.0 dBm =
12:18:50 @RRC Connection Established
12:18:47 (pState 'Cell On*
12:18:47 @RRC C: Sched. [RMC =
IME1 990004810601892
IMS1 001010123456789
Voice Domain Pre... IMS PS Voice prefered Downlink Uplink  Multicluster i
UE’s Usage Sefting Vbice centric =
Default Bearer 1PV address PG A | 05| [ S0E|
tsc\mns) 172.22.1.400 [c0 f:abal: RB Pos./Start RB | low =l o | low ~| 0
6 (VZWINTER... 172.22.1.101 fcO1:abak 3 = =
Ll b s Modulation | QPsK =/ | QPsK ~| =
T = - TBSIdx/Value [l 51 we [0 LT |signating

S v Thougheut

3.953 Mbitls | 5.160 Mbit's

17
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19. The RSPR range shall approximately match the
RS EPRE value. Change the RSPR range by adjust-
ing External attenuation in
RF settings — RF Input (TX) / RF Output (TX).

20. Set the device under test offline.

21. Press the softkey Tasks.

22. Open Data 1 Meas at the bottom menu bar by hotkey. i

23. Select Configure Services by softkey.

24. Press the On/Off key to enable IMS Service.

25. Confirm the IMS Service startup and the registration
of the device under test in the info box
General IMS Info.

26. Set the device under test online.

27. Open Virtual Subscribers Configuration at the bottom
menu bar by hotkey.

-LTE

Connection Status

| Throughput

1953 Mbits | 2216 Mbits |

Gall Operating Band |Bnnd 5
Packet Swic... snmm Downlink Uplink
RRC State Connected Channel 2525 Ch 20525 Ch |LTE 1
Frequency 881.5 WHz 8365 MHz |RX Meas.
Cell Bandwidth 5.0 MHz ~|[5.0 MHz =
|RS EPRE -74.8_dBim/15kHz] o
Full Cell BW Pow. =50.0 dBm
Event Log PUSCH Open Loop Nom.Power 0 dBm
= ") PUSCH Closed Loop Targst Paver 00 dBm g
:35:27 RRC Ce
*Cell On', 1CC 1x1 [~
‘cellonr
- Banrer . Sched. [RMC -
“Attached”
Bearer il
[E—— T
UE Measurement Report > On { Do Uplick Moltcluster r
#RB [ 2+ 27|
o e !RB Pos./Start RB low =l 0 | low =] 0
-P.. 65|76(0 75 B2 (-9 (o 8.5 al | Modulation { oPSK | | OPSK ~/
| TBS ldx / Value | 5.1 21 | 5 1 21

'General IMS Info

Server Running
started

Server Startup
Server OFF

registered. UE IP address
i -agree but IpSec
Server Running

started

Server Startup

‘/m" - n n‘,"-“. m— .

timeout while waiting for 200/1
UE from LTE1 with URY{

MS

Ms

Service

18
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28. Set Signaling Type according to device under test.
29. Go to Audio — Codec.

30. Set the desired audio codec. E-Virtual subscriber

31. Set specifications of the codec in the section ;\nmer
named after the codec, e.g. EVS or AMR. Pt [Without Preconditions

32. Set Media Endpoint to Forward. ~Dedicated bearer

- Supported features

33. Go to Forward — IP. B-Audio

34. Enter the IP address of labCORE. Thus, /abCORE e |
receives the RTP stream of the call between BEVS
R&SPCMW500/R&SPCMW290 and the device —
under test. . (H.263 (7

35. Open the call menu by selecting the phone sym- dia Endpoint Forward
bOI' 172.72.2.7

1000

36. Confirm Call Type — Audio.
37. Select Call to establish the connection.

Audio 7|
Without Preconditions _ |

MNotPresent - |

[Not Present - |
Not Present —

38. Confirm the established call between
R&S®CMW500/R&SPCMW290 and the device
under test in Data Application Control.

‘General IMS Info

09:11:01 PUE i

Status
Established

19
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ACQUA

39. Open Hardware Configuration in 2 VolP Settings »
ACQUA T ~O& ‘\ Network Impairments...
40 Open VOIP Settings. Network Settings | SIP Settings = RTP Settings || Call Radio Tester Wizard = Diagnostics
41. Select the tab Call. SIP Call Jitter Buffer Reset
42. Confirm established RTP Torget -
[] Autocomplete Type to see auto completion...
stream. Manual Reset
Status @ Unavailable
Cal Terminate
Send DTMF
RTP Stream
Remote 172.22.1.201 ~
Status @ Streaming
Start M Stop
Codec Parameter Adjustment
Selected Codec: EVS, 16 kHz, PT = 96, mono
~ | | Send Parameter
Status: Audio System @ Reset VolP System @ Reset SIP Registration @  SIP Call @

20
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3 2G connection

3.1 Equipment list

3.1.1 HEAD acoustics equipment

Required

- labCORE (Code 7700), Modular multi-channel hardware platform

» coreBUS (Code 7710), I/0 bus mainboard
* coreOUT-Amp2 (Code 7720), Power amplifier board
» corelN-Mic4 (Code 7730), Microphone input board

- ACQUA (Code 6810), Advanced Communication Quality Analysis software

- HMS II, One of the listed versions

+  HMS II.3 (Code 1703), HEAD measurement system, basic version
* HMS I3 LN (Code 1703.1), HEAD measurement system, low-noise version

+ HMSIL.3 LN HEC (Code 1703.2), HEAD measurement system, low-noise version with human-like ear

canal simulator

+ HMS II.6 (Code 1706), HEAD measurement system, free-field microphones
+ HMS II7 (Code 1707), HEAD measurement system, free-field ICP® microphones

Optional

- labCORE extensions depending on device under test and/or application case

» coreBEQ (Code 7741), Binaural equalization

» coreUSB-DR (Code 7705), USB device reference
- Any HEAD acoustics handset positioner

*  HHP IV (Code 1406), Motorized handset positioner

*  HHP IIl.1 (Code 1403), Handset positioner

3.1.2 Rohde & Schwarz equipment

One of the following radio testers:
- R&S®CMW500

- R&S®CMW-B400B
- R&S®CMW290

- R&S®CMW-B400B

For detailed product configuration, please contact Rohde & Schwarz.

3.1.3 Third party equipment

- 2 xBNC cable

- RF antenna

- PC for ACQUA software
- Device under test

- Test SIM card
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3.2 Configuration overview (exemplary)

R&S®CMW500/ 1
R&S®CMW290 Y. _ _ _ _ _ _ . _ o _______
—_—— e s RF - 1
: ‘ (26) N e—
kO gt | , DUT
USB

HMS I1.3
with
labCORE HHP IV

3.3 Cabling

3.3.1 Antenna

@ ROHDE&SCHWARZ  CMW 500 - WIDEBAND RADIO COMMUNICATION TESTER

66
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Attach the antenna to one of the provided COM connectors, e.g. RF1 COM.
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3.3.2 labCORE to R&S®CMW-B4 (exemplary)

)

@) ROWDEASCHWARZ o 00 Wir | AND RADIO COMMUNICATION TESTER

)
B

S O @
% ARG
= mlalal
n = (-7 e

Connect one analog output of labCORE with one audio frequency (AF) input of R&S®CMW-B400B using a
BNC cable.

Connect one analog input of /labCORE with one audio frequency (AF) output of R&S®CMW-B400B using a
BNC cable.

3.4 Connection establishment

3.4.1 Preparations

Interconnect the hardware according to chapter 3.2 and chapter 3.3
- Boot up R&S®CMW500/R&SPCMW290

- Boot up PC and start ACQUA

- Boot up labCORE

- Insert test SIM card into device under test and boot it up
- Set device under test offline

3.4.2 Hardware configuration

ACQUA

1. Go to Hardware Configuration.
2. Select Workplace settings.

{ias Hardware Configuration
I

T VolP_CMWS500_Smartphone >~ & ," Workplace Settings ﬁg labCORE Optia

3. Select My Hardware —

liah Workplace Settings X
Radio Testers.
4. Select +. My Hardware My Radio Testers +
HATS

Microphones
Speakers
Radio Testers

No Radio Testers yet
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Enter customized parameters.
Set Encoder calibration — 0 dB.
Set Decoder calibration — 0 dB.
Select Close.

® N oo

9. Select Assignments — Radio Tes-
ters.

10. Select +.

RadioTester Settings

General
Type R&S®CMW500
Nickname R&S®CMWS500
Serial number 123456789
Comment
v
Calibration
Encoder calibration 0,00 dB
Decoder calibration 0,00 dB
Calibration state User defined v
Date of calibration 12.07.2022 -
Close
fih Workplace Settings x
My Hardware Radio Tester assignments +

HATS
Microphones
Speakers
Radio Testers

Assignments

HATS

Microphones
Speakers
Radio Testers

No Radio Tester assighments yet
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11. Select specified radio tester from

the drop-down list. lia Add Radio Tester Assignment — ] X
12. Select OK.
13. Close Workplace settings. Define a new radio tester assignment
Assignment Radio Tester 1
Select radio tester to assign |R&S®CMWS500 (123456789) v
Ok Cancel

14. Set up customized configuration.

15. Drag and drop the blocks from
the left selection area into the
right configuration area. Inter-
connect the blocks according to
the applied connections.

Alternatively, use the
Hardware Configuration Wizard.

3.4.3 Configuration of 2G network

R&S®CMW500/R&S®CMW290

1. Press the Measure key

DEVICE MEASURE FAVORITEW

2. Go to section Audio. 4 Data Appl.
~Measurement 1 r
3. Enable Measurements 1. | sroment2 =
TX Measurement O
RX Measurement 1 r
~RX Measurement 2 r
~RX Measurement 3 [
RX Measurement 4 O
‘& Audio
{Measurements 1 [=]]
~Measurements 2 [m] T_

4. Press the Signal Gen key.

BLOCK SIGNAL ]
VIEW GEN \WizaRb
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5. Go to section GSM. 4 Generator/Signaling Contraller [ 0
H H Taskbar ent State
6. Enable Signaling 1. R ry
Generator 1 [ L OFF ]
~Generator 2 (m| [ OFF }
~Generator 3 I~ L OFF ]
Generator 4 O L OFF
~GSM
{Signaling 1 [=]) P orr
Signaling 2 r L ofi ]
~Signaling 3 r L ofi ]
Signaling 4 [ L off ]
7. Press the softkey Tasks. o

) ] Config... , . '
8. Open GSM Signaling 1 at the bottom menu bar by || ! | Tasks I
hotkey. * : L :

s

9. Set PMaX (PCL) tO tWenty (20) [ %) GSM Signaling1 - ¥3.7.30 - Base V37172 E@“

Connection Status Cell Setup

10. Set DL Reference Level to -60 dBm. el O e T

11. Open Configuration at the bottom menu bar by hot- ~ “™*** g o 0 N[ cous
. i ; e

key and continue with the advanced settings. Rxpomer L mE
TCH/PDCH Carrier 1 PDCH Carrier 2 . |Goto...
Event Log % Channel / Band 62 | GSM900
Downlink Uplink

Frequenc 947.4_MHz 9024 MHz  [Routing
DL Refersnce Level  —60.00 dBm ]
‘Connection Setup
Circut Switched Siot
#Packet Switched Sot . .
# Circut| Packet Sw.Sot D
QUL Measurement Siot UL- o

Auto Slot Config I~ —
MS Measurement Report =/ [El DTM Siot Config I

- Circuit Switched Packet Switched

Senice |BLER -
DL Dual Carier I~
Downlink Uplink
Max Throughput 8.800 kbitis 8.800 kbitis |agm
Signaling
LOFF]
==
12. Go to section RF settings. [T G Siqpeins 1 Conbipuaaton L ]
13. Set RF Output (TX) — External Attenuation according Path: R Seblnge/RE Wi Vel Vsl
. . . . Scenario Standard Cell s ;|
to the technical specification of the applied anten- Base Band Unit SUA1 -
i tings
na and antenna cable. e
. . Connector RF1COM =
14. Set RF Input (TX) — External Attenuation according to — e
the technical specification of the applied antenna || e .
External Delay Compensation 0 ns
and antenna cable. E1-RF Input (RX)
Connector RF1COM >
Converter RFRX1 52
|Exlerna| Attenuation HZU.UC) dB|
External Delay Compensation 0 ns
B-BCCH i
Band GSM900 ~
DL Channel/Frequency 20 939.0 MHz
! Level ~60.00 dBm
Minimum Power Level 95 dBm
PMax (PCL) 10 23.00 dBm
B-TCH/PDCH
B-Carrier 1
i~Channel 62
DL Frequency 947.4 MHz -
15. Go to Connection — Circuit Switched. e 4 Unit = =
. . RF Settings
16. Set Traffic Mode to the desired codec.  Notarc
E-Connection
17. Set Data Source to Speech. |} = Frequency Offset DL 0He
Frequency Offset UL 0 Hz
'l Random Frequency Offset I
----- Timing Advance 0
E-Circuit Switched
Timeslot 3
raffic Mode [FR V1 -]
HR Subchannel 0
Data Source Speech ¥ I
Echo Delay 2s
E-DTX DL
i Call Release Immediate Release ¥ =
Loop I C > I reclose after channel change
Caller Id 12345
TCH Assignment very early ™
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18. Go to section Network — Identity.

19. Set appropriate values for MCC and MNC according
to the applied SIM card. The Rohde & Schwarz
SIM card requires MCC — 001 and MNC — 01.

20. Close the Configuration window.

3.4.4 Generation of 2G network and call establishment

R&S®CMW500/R&S®CMW290

1. Press the Tasks key and switch to
Audio Measurement 1 by hotkey.

2. Press the On/Off key to enable GSM 1 Signaling.

3. Go to Scenario and select External Analog
Speech Analysis.

Go to Routing and confirm Controlled by GSM Sig1.
Open Input Level (FS-Peak) by hotkey.

Set Input Level (FS-Peak) to 1.572 V.

Open Output Level (FS-Peak) by hotkey.

Set Output Level (FS-Peak) to 1.572 V.

S A

9. Press the Tasks key and switch to GSM Signaling 1 by

hotkey.
10. Set device under test online.

Base Band Unit SUA1 >
E-RF Settings
E-Network
----- Packet Switched Domain 2
. = Network Support EGPRS ~
Dual Transfer Mode I
I H-Neighbor Cell
[-Cell Reselection
EI- Identity
Cell Identity 0
MCC 001
MNC [o1] Two Digits  ~
LAC 1
NCC 0
BCC 0
{l E-Packet Switched
E-MS Identity
E-Default IMSI
MCC MNC MSIN 001 01 1000000095
“~1MSI Filter O

LAN

a

RESTART

STOP

[@ CMW 500 V37172 - Audio Measurement 1 ¥37.21

[Scenario: |External Analog Speech Analysis = ||

EI Audio

AEIN p 4 QT
o] Encoder Decoder |

Connector:

09:49:584)Codec Ready to interact with GSM Sig1
09:49:57 @ Codec Download for GSM Sig1...

08:41:20@Codec Download for DAU IMS Server...
0g:41:20€¥Controlled by — DAU IMS Server

feontrolied by: GSM Sigl |

Routing

'Signaling: GSM sigl

Common Event Log

ClockDrift 0 ppm
09:49:57 @ Controlled by - GSM Sig1
08:41:21§Awaiting incoming call

=SPeak 1:95:-‘::;\ ST 08:41:20€pAudio Ready

High Pass Filter 6 Hz

‘MS Info
IMSI: =
Dialed No - =~
Caller Id: 12345

@ cs: ﬁ on

Peak Input  |Peak Output
Level... Level...

|c°..ﬁg...

(Zsi EDN

CMW Voice Info

Loopback Delay : -—
Downlink Encoder Delay - ——
Uplink Decoder Delay - -—

DL .
uL: (]

High Pass...

MCS-1
MCS-1

speech
Analysis

® 3 l

GSM 1
Signaling
Parameter

GSM 1

ON

Config...
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11. Position the RF antenna In Range of the device under

test.

12. The device under test registers automatically to the
2G network of R&S®CMW500/R&S®CMW290.

13. Establish the call between R&S®CMW500/
R&SPCMW290 and device under test. Select CS
Connect by hotkey.

14. Accept the incoming call at the device under test.

15. Confirm the successful call establishment in
Connection Status.

16. Set MS Measurement Report.

17. The power level range of RX Level Full shall almost
match DL Reference Level. Adjust RF Settings if neces-
sary.

18. Set CMW Voice Info to get the downlink and uplink de-
lay of R&S®CMW500/R&S®CMW290.

[© csmsinaling1 13230 - pmevazan2

‘Connection Status Cell Setup
Cell 'BCCH GSM 1
) Channel / Band 20 [GSM900 | [Multi Eval.
Circuit Switched Synchronized Level —60.00 dBm
X GSM 1
| Packet Switched PDP Context Activated = PRI 10| 23.00 dBm RX Meas.
PS Domain o :
RX Power
Network Support  [EGPRS _|
| SRRt PDCH Carrier 2| Go to...
Eienilog " Channel / Band 62 GSM900
= Downlink Uplink
y PDP Context a6 2 Fi 9474 MH 902.4 MH .
09:54:45€PPDP Context Activated el z Z  |Routing
imary PDP Context s DL Reference Level  —60.00 dBm ]
5 Attached and C Setup
09:49:36@)Cell On, Standard Cell Scenario riien e 0
e e cket Switc! :
09:49:364@) Speech1 used by signaling #Circut | Packet Sw.Siot DL: .
09:49:274€pIPv4 and IPv6 End-to-End enabled - | OUL Measurement St uL:
10:40-77# Sinnalinn linit Startin S Gl A—H“—J
MS Measurement Report - | 1.31 DTM Slot Donﬁg r
Cualue - ) Senvice BLER ]
CUBEP  pf pual Carier
;ngr . Dovwnlink Uplink
- — Max Throughput 8.800 kbitls 8.800 kbit's ||cem
Signaling

Release
_PDp Lonted -sem il

Inter/Intra-
A Config ...

[© csmsinaling1 13230 eV 27222

‘Connection Status. Cell Setup
o @ 'BCCH GSM 1
i Channel / Band 20 [GSMI00 | |Multi Eval.
|CWCHHSIIHK:J]BKI ) CallEElﬂlﬂJsHeGl Level —60.00 dBm
X GSM 1
| Packet Switched g PDP Context Activated 2] e L L RX Meas.
T e w '
RX Power
Network Support ~ |EGPRS _|
| SRRt v 1] [PDCH Carrier 2 | Go to...
EEEE " Channel / Band 62 GSM300
y bUK Context e S A al
09:54:45@)PDP Context Activated ~ Frequency 947.4 MHz 9024 WHz  |Routing
imary PDP Context 105 | DLReferencelevel  —60.00 dBm
Attached and c For Sl
09:49:36@)Cell On, Standard Cell Scenario & Circut Switched Siot
09:49:364 Speech used by signaling #Packet Swilched St 1, . .
09:49:274#I1Pv4 and IPv6 End—to-End enabled = *# Circutt | Packet smeL
09:49:27@signaling Unit Startup [ ettt
Auto Slot Config T~ o
MS Measurement Report | B DM Slot Oﬂﬂﬁg |'
RX Level Full 51 (-60 to -59 dBm)| Senice BLER j
RXQuality Full__0 (0.0 t0 0.2 %) Theaeees o
RXLevel Sub 51 (-60 to -59 dBm) D link Uplink
RX Quality Sub D (0.0 t0 0.2 %) a - -
Max Throughput 8.800 kbit 8.800 Kbit's
Report Counter 145 =R L e
Cualus = 3'9“5“5‘

PDP mlex‘ -sem i

lmer/hnm— Config ..

[@c‘sms@mnm V3730 - Base V37172

‘Connection Status Cell Setup
i @ 'BCCH
el
Channel / Band
Circuit Switched ) Call Established Level
| Packet Switched 5 PDP Context Activated o EMax L)
PS Domain
cpower AR
Network Support
Event Log . Channel / Band
Y FUP Lontext we [
08:54:454HPDP Context Activated ~! Frequency
¥ PDP Context 05 DL Reference Level
Attached and c For Sl
09:49:36@)Cell On, Standard Cell Scenario & Circut Switched Siot
09:49:364 Speech used by signaling #Packet Switched Siot
09:49:27€}1Pv4 and IPv6 End—to-End enabled /| # Circut | Packet Sw.siot
09:49:27@ignaling Unit Startup [ ettt

b Auto Slot Config T~
CMW Voice Info = DTM Slot Config I
I Circuit Switched F
Loopback Delay - Senice
Downlink Encoder Defay 118 ms DL Dual Carrier
Uplink Decader Delay 107 ms
Max Throughput

GSM 1
20 [GSma00 | [Muti Eval.
~60.00 dBm
10 23.00 dBm GsM 1
v RX Meas.
EGPRS |
v 1] [PDCH Carrier 2 | Go to...
62 GSM900
Downlink Uplinkc
474 MHz 9024 MHz |Routing
~60.00 dBm
.
e
Edit ..
BLER j
-
Downlink Uplinkc
8.800 kbitls 8.800 kbitls ||gsm
Signaling

Release
PDP Context

-sem i

Inter/Intra-
A Config ...
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4 3G connection

4.1 Equipment list

4.1.1 HEAD acoustics equipment

Required

- labCORE (Code 7700), Modular multi-channel hardware platform

» coreBUS (Code 7710), I/0 bus mainboard
* coreOUT-Amp2 (Code 7720), Power amplifier board
» corelN-Mic4 (Code 7730), Microphone input board

- ACQUA (Code 6810), Advanced Communication Quality Analysis software

- HMS II, One of the listed versions

+  HMS II.3 (Code 1703), HEAD measurement system, basic version
* HMS I3 LN (Code 1703.1), HEAD measurement system, low-noise version

+ HMSIL.3 LN HEC (Code 1703.2), HEAD measurement system, low-noise version with human-like ear

canal simulator

+ HMS II.6 (Code 1706), HEAD measurement system, free-field microphones
+ HMS II7 (Code 1707), HEAD measurement system, free-field ICP® microphones

Optional

- labCORE extensions depending on device under test and/or application case

» coreBEQ (Code 7741), Binaural equalization
» coreUSB-DR (Code 7705), USB device reference
- Any HEAD acoustics handset positioner
*  HHP IV (Code 1406), Motorized handset positioner
*  HHP IIl.1 (Code 1403), Handset positioner

4.1.2 Rohde & Schwarz equipment

One of the following radio testers:
- R&S®CMW500

- R&S®CMW-B400B
- R&S®CMW290

- R&S®CMW-B400B

For detailed product configuration, please contact Rohde & Schwarz.

4.1.3 Third party equipment

- 2 xBNC cable

- RF antenna

- PC for ACQUA software
- Device under test

- Test SIM card
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4.2 Configuration overview (exemplary)

R&S®CMW500/ 1
R&S®CMW290 Y. _ _ _ _ _ _ . _ o ___________
—_—— e s RF - 1
: ‘ (3G) N e—
kO gt | , DUT
USB

HMS I1.3
with
labCORE HHP IV

4.3 Cabling

4.3.1 Antenna

@ ROHDE&SCHWARZ  CMW 500 - WIDEBAND RADIO COMMUNICATION TESTER

66
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Attach the antenna to one of the provided COM connectors, e.g. RF1 COM.
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4.3.2 |abCORE to R&S®CMW-B4 (exemplary)

@) ROWDEASCHWARZ o 00 Wir | AND RADIO COMMUNICATION TESTER

)

B

S O @
% ARG
= mlalal
n = (-7 e

Connect one analog output of labCORE with one audio frequency (AF) input of R&S®CMW-B400B using a
BNC cable.

Connect one analog input of /labCORE with one audio frequency (AF) output of R&S®CMW-B400B using a
BNC cable.
4.4 Connection establishment

4.4.1 Preparations

- Interconnect the hardware according to chapter 4.2 and chapter 4.3
- Boot up R&S®CMW500/R&SPCMW290

- Boot up PC and start ACQUA

- Boot up labCORE

- Insert test SIM card into device under test and boot it up
- Set device under test offline

4.4.2 Hardware configuration

ACQUA

1. Go to Hardware Configuration.
2. Select Workplace settings.

{ias Hardware Configuration
T VolP_CMWS500_Smartphane >~ & ," Workplace Settings ﬁg labCORE Optia

liah Workplace Settings

3. Select My Hardware —
Radio Testers.

4. Select +. My Hardware My Radio Testers +
HATS

Microphones
Speakers
Radio Testers

No Radio Testers yet
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Enter customized parameters.
Set Encoder calibration — 0 dB.
Set Decoder calibration — 0 dB.
Select Close.

® N oo

9. Select Assignments — Radio Tes-
ters.

10. Select +.

RadioTester Settings

General
Type R&S®CMW500
Nickname R&S®CMWS500
Serial number 123456789
Comment
v
Calibration
Encoder calibration 0,00 dB
Decoder calibration 0,00 dB
Calibration state User defined v
Date of calibration 12.07.2022 -
Close
fih Workplace Settings x
My Hardware Radio Tester assignments +

HATS
Microphones
Speakers
Radio Testers

Assignments

HATS

Microphones
Speakers
Radio Testers

No Radio Tester assighments yet
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11. Select specified radio tester from

the drop-down list. lia Add Radio Tester Assignment — ] X
12. Select OK.
13. Close Workplace settings. Define a new radio tester assignment
Assignment Radio Tester 1
Select radio tester to assign |R&S®CMWS500 (123456789) v
Ok Cancel

14. Set up customized configuration.

15. Drag and drop the blocks from
the left selection area into the
right configuration area. Inter-
connect the blocks according to
the applied connections.

Alternatively, use the
Hardware Configuration Wizard.

4.4.3 Configuration of 3G network

R&S®CMW500/R&S®CMW290

1. Press the Measure key.

DEVICE MEASURE FAVORITEW

2. Go to section Audio. e B
3. Enable Measurements 1. S et =
RX Measurement 1 r
| “RXMeasurement2 [
~RX Measurement 3 [
RX Measurement 4 |
% Audio |
{Measurements 1 I | Ll
~Measurements 2 [ _vJ
4. Press the Signal Gen key.
BLOCK SIGNAL ]
WIZARD
VIEW GEN
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5. Go to section WCDMA FDD UE. Signaling 1 r B

Signaling 2 m

6. Enable Signaling 1. e =
#\WCDMA FDD UE

[Signaling 1 [+

~Signaling 2 r [ OFF

L OFF ]

L OFF ]

N—

Signaling 3 (]}
Signaling 4 r
#+CDMAZ2000
~Signaling (m 3
2+ 1xEV-DO
~Signaling 0

7. Press the softkey Tasks.

8. Open WCDMA UE Signaling 1 at the bottom menu bar - Config...
by hotkey.

LAN

9. Set 0utput Power to -65 dBm. [@ WCDMA UE Signaling 1 -3,7.22 - Base V37472 IEI

‘Connection Status. Cell Setup
] H - 'WCDMA 1
10. Open Configuration at the bottom menu bar by hot-  ca : Dand Bondt ] et
X i . e Downlink Uplink
key and continue with the advanced settings. sELE ] Channs 10563 Ch %613 Ch
Pacctswiced M 05 Frequency 2112.6 MHz 1922.6 MHz [WCDMA 1
[Output Power —65.00 dBm__| B0 Meas
CMW Demod. Info Power: —— Sync: —— Total Output S
Frentiiog % Scrambling Code 0 hex 0 hex feoto
PCPICH <] -3.3dB Code 0
PSDomain W Reduced Signaling I~
L - Routing
Connection Setup
UE term. Connect |Voice 7|
SRB
Data RateDL [13.6 kbps *| UL [13.6 kbps ~ |
UE Measurement Report ~ | I~ {53 Bl Voice
UTRA FDD (Current Cell Towery ippery [oource |Speech E]
CPICH RSCP [dBm] — L
CPICH Ec/No [dB] = e Codec  [Narrow Band AMR =]
Log10(TCH BLER) — S
Transmitted UE Power [98m] — _ NBAMR |A (12.2 kbps) ]
UE RX-TX Time Difference [Chip] -
Pathloss [dB] =t

11. Go to section RF settings. 3 WoOMAUE Sgraing 1 G IR =
12. Set RF Output (TX) — External Attenuation according | ™ SmeRFomtmEsAlanaton - p
to the technical specification of the applied anten- - it = '
nable Data end to en v
na and antenna cable. ot e Auto =
. . = R_F Settings
13. Set RF Input (TX) — External Attenuation according to R Output (TX)
. e . . ~Connector RF1COM b
the technical specification of the applied antenna Corverier RFXT - 1
and antenna cable. D Arenustion 2o o) |
O RT Input {RX)
~-Connector RF1COM b
Converter RFRX1 nE
Ext. Attenuation 20.0dB
Ext. Delay Comp. Ons J
®-RF Frequency
E-RF Power Downlink
E-RF Power Uplink
[H-Physical Downlink Settings
[H-Physical Uplink Settings
[H-Connection Configuration
E-Incoming IRAT HO/Mobility
H-Network
H-HSDPA kil i v
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14.
15.
16.
17.

Go to section Connection Configuration.
Set UE term. Connection to Voice.

Set Voice — Data source to Speech.
Set Voice — Codec as desired.

18.
19.

Go to section Network — Network Identity.

Set appropriate values for MCC and MNC according
to the applied SIM card. The Rohde & Schwarz
SIM card requires MCC — 001 and MNC — 01.

Go to section Network — Security Settings.

. Set Security Settings according to the applied SIM
card.

20.
21

22. Close the Configuration window.

7 WCDMA UE Signaling 1 - Configuration T ===
Path: Connection Configuration/Voice/Delay
Scenario Standard Cell S &
~Base Band Unit SUA1 &
~Enable Data end to end 4
~~Maximum Release Version Auto ¥
[-RF Settings
@-Physical Downlink Settings
[-Physical Uplink Settings
& 5 =
UE term. Connection Voice vI
SRB Data Rate DL 13.6 kbps ¥ UL [13.6 kbps ~
‘Caller 1D T64332637249279
‘CS Connection Attempt 0 Clear
'CS Connection Reject 0 Clear
'CS Call Release Normal ~
E-Voice
[ Data Source Speech 'I
Delay |Loopback: 0
~Speech DTX DL Enable =
~Codec Narrow Band AMR ~
~NB AMR A({122kbps) ~
WB AMR 1 (6.60 kbps)
~TFCI Existence [ .
% WCDMA UE Signaling 1 - Configuration i ==
Path: Network
=] Ne‘\m’mk‘1 ) | =
Primary Scrambling Code 0 hex
Packet Switched Domain v
EI-Network Identity
MCC 00
MNC 01 two Digits
~Network Mode Operation | =
~Location Area Code 1 hex
Routing Area Code 00000000 bin
URA Identity 0000000000000001 bin
~RNC Identity 000000000001 bin
Cell Identity 0000000000000000000000000001 bin
~-NodeB Identity 0000000000000001 bin

#-Requested UE Data
-Cell Reselection
-Timer and Constants

4.4.4 Generation of 3G network and call establishment

R&S®CMW500/R&S®CMW290

1. Press the Tasks key and switch to
Audio Measurement 1 by hotkey.

2. Go to Scenario and select External Analog
Speech Analysis.

Go to Routing and confirm Controlled by GSM Sig1.
Open Input Level (FS-Peak) by hotkey.

Set Input Level (FS-Peak) to 1.572 V.

Open Output Level (FS-Peak) by hotkey.

Set Output Level (FS-Peak) to 1.572 V.

N o~

Config...

Band Indicator 2
- Security Settings

-Authentication 3

Security It

Secret Key 0001 0203 0405 0607 0809 0AOB 0COD 0EOF hex

~0P¢ 0000 0000 0000 0000 0000 0000 0000 D000 hex
SIM Card Type 3G USIM_ ~
UE Identity

’;l TASKS
P =

R

75 CMW 500 ¥ 37172 - Audio Measurement 1 V3.7.21

[Scenario: |External Analog Speech Analysis  ~

[cantrolled by:

-] AEIN p 4 QT
| o] Encoder Decoder |

|wcDma sigt -]

speech
Analysis

Speech Analysis
Routing
Signaling: WCDMA Sig1 Connector: AF-1
Common Event Log
ClockDrif o ppm 10:38:09@Codec Ready to interact with WEDMA Sig1 E
Bt 10:38:08 @ Codec Download for WCDIA Sig1.. ‘
I I 10:38:08 @ Controlled by - WCDMA Sig1 e
10:28:59@Call Terminated
EIRCE DI SUET vt A 09:56:23@Call Established
HIGH S S R B HE 09:49:58 @Codec Ready to interact with GSM Sia1 E
WCDMA Signaling Speech Info
UE Info Speech Info CMW Voice Info
Connection Typ.. 4] DataSource  Speech Loopback Delay —ms
Circuit Swie... — Delay Looppack® s Downlink Encoder Delay  ——ms
Packet Switc.. —— SpeechDTX... [~ Uplink Decader Delay —ms
Registration [ge... —— Codec Narrow Band AMR
Regisiration Ide... ~— NBAWR A(12.2 kbps)
=] WBAVR 1(6.50 kbps)
UE CalledNum.. ——
UE Calling Num... —— WCDMA 1
CTH Text Teleph... — Signaling
Primary PDP Co... #4address pre— P arantes
= WCDMA 1
ircuit Switched i Packet Switched Power — Signaling
OFF . CoFF )
= == | bigh pass.. | | Conts..
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Press the Tasks key and switch to
WCDMA UE Signaling 1 by hotkey.

Set device under test online.

10. Press the On/Off key to enable WCDMA 1 Signaling.

11. Position the RF antenna close to the device under

test.

12. The device under test registers automatically to the

3G network of R&S®CMW500/R&S®CMW290.

Establish the call between R&S®CMW500/
R&S®PCMW290 and device under test. Select
Connect Voice by hotkey.

Accept the incoming call at the device under test.

13.

14.

15. Confirm the successful call establishment in
Connection Status.

RESTART

STOP

. WCDMA UE Sigraling - V37.22 - Base V37472 Bl wow |
Connection Status | Cell Setup D
v |WCDMA 1
Cell @ Band. Band 1 = beealel
Downlink Uplink
Circuit Switched H Registered | Channel 10563 Ch 9613 Ch
- | Frequency 2112.6 MHz 1922.6 MHz (WCDMA 1
Packet Switched onN
B Output Power —65.00 dBm X Mo
'CMW Demod. Info Power: —— Sync: —— Total Output —65.00 dBm
Eenioy x| Scrambling Cods 0 hex 0 hex (S
10:39:31 €9 Speech Unit Available = PCPICH =] s Seade .
10:39:31@Data end to end enabled PS Domain M Reduced Signaling ™
10:39:31€¥Cell On, Scenario DL: A 1, UL: A 1x | L Mecuting
10:39:31€PDL 10563 UL 9613 (Connection Setup ;.
10:39:20@Signaling Unit Startup UE term. Connect [Voice =
10:3%:17@Waiting for Data Application Unit e - =
10:30:ATPWCDMA V3.7.22 Base V3.7.172 [
| = Data RateDL [13.6 kbps ~| UL [13.6 kbps ~|
UE Measurement Report = || MG & Voice .
UTRA FDD (Current Cell Tiowery Nippery [S0ce |Speech E]
CPICH RSCP [dBm] == i
CPICH Ec/No [dB] = = Codec  |Narrow Band AMR ~| |
Log10(TCH BLER) *7 B 1
Transmitted UE Power [dBm]  — - NBAMR |A (12.2 kbps) 7] | :%’:.ﬁ.:tgﬂ-
UE RX-TX Time Difference [Chip] —— —
Pathloss [dB] oo

'WCDMA-UE
I signaling
fLON ]

% WCDMA UE Signaling1 - V37.22 - Base V37172

IConnection Status

i =] 3

10:39:314Data end 1o end enabled
10:39:314Cell On, Scenario DL: A1, UL: A 1x

UTRA FDD (Current Cell) Lower  Upper
CPICH RSCP [dBm] ==

CPICH Ec/No [dB]
Log10(TCH BLER) ==
Transmitted UE Power [dBm]
UE R¥-TX Time Difference [Chip]
Pathloss [dB]

Disconnect
Voice

| Cell Setup
T = |wepma 1
cell @ Band Band 1 =] bt
D Downlink Uplink
Circuit Switched ) Call Established Channel 10563 Ch 9613 Ch
WCDMA 1
pacitsuicres P O Frequency 2112.6 MHz 19226 Mz [WCDMA |
Output Power —65.00 dBm
CMW Demod. Info Power: SN Sync- I Total Output e
Eentiog % Scrambling Code 0 hex 0 tex Lo
10:40:08€DUE Registered @ r-crcH i sk e g
10:40:08@VE Location Update PS Domain = Reduced Signaling ™
10:40:07€PRRC Connection Established |Routing
10:40:07€PRRC Connection Request |
10:39:31@)Speech Unit Available

] oo |

Voice
Source | Speech =l
Codec  |Narrow Band AMR ~|

INBAMR |A (122 kbps) E

|signaling
Parameter
'WCDMA-UE
I signaling
(ON }

Inter/Intra-
A Config ...
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16. Set CMW Voice Info to get the downlink and uplink de-
lay of R&S®CMW500/R&S®CMW290.

WCDMA

v
Circuit Switched Hﬁ'-‘ Call Established
Packet Switched 5 on
CMW Demod. Info. Power. SN Sync. [N

Event Log

10:40:08€PUE Registered

10:40:08@UE Location Update
10:40:07€)RRC Connection Established
10:40:07€PRRC Connection Request
10:39:31 @) Speech Unit Available
10:39:31Data end o end enabled
10:39:31€0Cell On, Scenario DL: A1, UL: A1x

|ICMW Voice Info *

Loopback Del: —ms
[Downlink Encoder Delay 134ms|
[Uplink Decoder Delay 121ms|

Disconnect.
Vi

Cell Setup
Band Band 1 ~| 1";::3;1
Downlink Uplink
Channel 10563 Ch 9613 Ch
Frequency 2112.6 MHz 1922.6 MHz (WCDMA 1
Output Power —65.00 dBm X Mo
Total Output —65.00 dBm
Scrambling Code 0 hex 0 tex Lo
PCPICH <] -3.3dB Code 0
PS Domain ¥ Reduced Signaling I~
Connection Setu|
rent Connection
SRB
RateDL [13.6 kbps | UL [13.6 kbps _ |
E ice
Source | Speech =l

Codec  |Narrow Band AMR ~|

NBAMR |A (12.2 kbps) d]
Parameter
'WCDMA-UE
Signaling
(ON }
Send Inter/Intra-
sMS RAT ... Contio o
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