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Introduction Application Note

1 Introduction

1.1 Brief description

The application note describes a procedure to establish a voice call in a 5G network (VoNR) /4G network (VoLTE)
from HEAD acoustics hardware platform labCORE to a 5G / 4G compatible device under test via Keysight
E7515B UXM 5G Wireless Test Platform. The device under test registers via 5G / 4G network at the IMS server
of the Keysight Test Platform. labCORE connects to the Keysight Test Platform via wired Ethernet and also reg-
isters at its IMS server. Then, HEAD acoustics' analysis software ACQUA establishes a voice call between
labCORE and the device under test.

The document is written assuming that the user has an advanced knowledge of handling HEAD acoustics equip-
ment and Keysight E7515B UXM 5G. HEAD acoustics will not respond to support requests concerning general
handling and technical configuration of Keysight E7515B UXM 5G.

1.2 Reference documentation

Document name

labCORE Manual

HMS Il Manual

ACQUA Online Help

Keysight E7515B UXM 5G Wireless Test Platform User Manual

1.3 Acronyms and abbreviations

Acronym / abbreviation Description

ACQUA Advanced Communication Quality Analysis
AMR Adaptive multi-rate

dB Decibel

dBm Decibel-milliwatts

DUT Device under test

GBit Gigabit

IMS IP Multimedia Subsystem
IP Internet Protocol

kHz Kilohertz

LTE Long Term Evolution

NR New Radio

NSA Non-Standalone

RF Radio frequency

RTP Real-time protocol

SA Standalone

SIM Subscriber identity module
VolP Voice over Internet Protocol
VoNR Voice over New Radio
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1.4 Applied interfaces at JabCORE & Keysight E7515B UXM 5G

1.4.1 IabCORE interfaces

. In® Oute

ADAT / SPDIF

TestPC.bat

- DisplayPort

I

i

n'um

aunchRe.. 56 NR Test

KEYSIGHT

TECHNOLOGIES

Type N RF antenna connector
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1.4.3 Keysight E7515B UXM 5G Wireless Test Platform interfaces back panel
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- ETH2 (RJ45) of VDTAMC card in slot 4
- GbE4 (RJ45) of ICM connectors

- Set IP address of ICM_GbE4 to 192.168.2.1 at the Windows network connections of Keysight E7515B UXM 5G

1.5 Equipment list

1.5.1 HEAD acoustics equipment

Required

- 1labCORE (Code 7700), Modular multi-channel hardware platform
» coreBUS (Code 7710), I/0O 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
» corelP-AMR (Code 7772), AMR extension
» corelP-EVS (Code 7773), EVS extension
- ACQUA (Code 6810), Advanced Communication Quality Analysis software
- HMS I1.3 (Code 1230), HEAD measurement system with ear simulator and artificial mouth

Optional

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

1.5.2 Keysight equipment

- Keysight E7515B UXM 5G Wireless Test Platform
- Keysight C8700200A Test Application Framework
- Keysight C8700201A IMS-SIP Server Emulator running
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1.5.3 Third party equipment

- Ethernet switch (100/1000 Mbit/s)
- 3 x Ethernet cable

- RF antenna

- PC for ACQUA software

- DUT

- Test SIM card

1.6 Configuration example (exemplary)

Keysight
E7515B
UXM 5G
DUT
””” A (5G/4G Phone)
< =
RE S B
ETherne’r (5G /4G) I‘mp
e ey Tas g
switch M Acoustic YA
Ethernet labCORE
+
corelP

Analog

1.7 Cabling

1.7.1 Antenna

Attach the main antenna to one of the Type N connectors (e.g. RF1 is used for NR SA by default) on the front
panel of the UXM5G.

If RFIO port mapping is defined in Keysight's HCCU web interface, then ensure that the selected RF port matches
that used for the NR main TxRx antenna.




Introduction Application Note

1.7.2 1abCORE to Keysight E7515B UXM 5G

RJ45

il:@ g 912 =

gre e'e z"; X XIIS |

- Connect one Ethernet cable to the Ethernet socket at the front panel of labCORE and to one random RJ45
socket of the Ethernet switch.

- Connect one Ethernet cable to ETH2 of VDTAMC card in slot 4 at the back panel of Keysight E7515B UXM
5G and to one random RJ45 socket of the Ethernet switch.

- Connectone Ethernet cable to ICM GbE4 at the back panel of Keysight E7515B UXM 5G and to one random
RJ45 socket of the Ethernet switch.
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2 Keysight E7515B UXM 5G configuration

2.1 5G NR connection establishment

2.1.1 Preparations

- Interconnect the hardware according to chapter 1.6 and chapter 1.7

- Boot up Keysight E7515B UXM 5G

- Open Keysight HCCU on Keysight E7515B UXM 5G and select the appropriate NR Standalone scenario
- Open 5G NR Test App on Keysight E7515B UXM 5G

- Boot up PC and start ACQUA

- Boot up labCORE

- Insert test SIM card into DUT and boot up DUT

2.1.2 5G NR connection procedure — IPv4

Keysight E7515B UXM 5G
1 . Se|eCt Utlllty ean = s _ B tesel Link {0 X-Apps

Displayed reports are the max measured over all appropriate antennas

Be: MAC/RLC/PDCP ‘ RRC/NAS ‘ UE Info ‘ MS ‘ BLER/Tpu ‘ csl ‘ Assiste

2. Select TA Mode Switch. TA Mode Switch A Mode
3. Select 5G NR Standalone. Switch

Select the Test Application
Mode you want, then click
Apply. Search

Test Application Mode:

5G LTE-NR IRAT Start RTT

5G NR NSA

5G NR L1 Test Start License
Manager

5G NR Standalone

5G LTE-NR IRAT

Cw

4. Select Export/Import SCPI.

RUllog | Logging | Applinfo

5. Select Import.

SCPI File
Export

RUllog | Logging | Applinfo
Import

56 Cell 1(PCC) |56 Cell2

11
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6. Browse to the directory of the
SCPI file and select Import.

Select a SCPI file to import, then select “Import’

Current Folder: rogramDatal ight\dGTA\Scpi Files
Type Date Modified
Parent Folder

SA_Huawei_P40_GL scpi

SA_Huawei_P40_VoNR.scpi

File name: FakeFile scpi

Preset before import? Impert 3 Delete File

7. Go to tab Ce” Keysight CE700200A Test Application Framework — 5 NR (15.1807.1618.10061)
8. Got to sub tab NR Procs.
9. Expand PDU Session Control. ) s | mans | e || R || A

10. Select PDU Session Establishment e i POU st st o s
Accept.

1 1 . Se|eCt Ed it. Test Mode Control 2E0201C213000901000631300101020206050004050004 Function Tests
Carrier Aggregation 5932290D0324C1C5456439BD40C0AB020322010179000
§ 60220410101057B001B80000110FD00300000000000000
PDU Session Control 0000000000001000C04C0AB0201250403696D73
PDU Session
Establishment
Accept

Main

Cell On

Registration

PDU Session
Establishment Resource
Reject Allocation
PDU Session

Release Command

Link o X
Release
PDU
Reconfig

Message to send:

12. Check nrsgSmCause. ‘ Sy S—

[][0] finezz7-qosRulePrecedence © 2

13. Set the value to 50. A oot segregation - | |

[][0) finezz7-qosFlowldentifier : 2
[= [] fs=quence/ -se5SIONAMER
14. Select OK. B e anfbL - 5
[D] finrzz/-valueDL © 4
[D] frorzzf-unitUL © 5
(Ol zzezzryalyelll - 4
rsgsmCause

pduSessionType : ePDU adress pduSessionType ipv4ve

&k Keysight CBT00200A Test Application Framework — 5G NR (15.1807.1618.10081) X

15. Go to tab RRC/NAS.

16. Go to sub tab PDU Session Control.
17. Set Session Num to 2. o YR i | coirepoing | viem ovecn | meporicoma | seas comng | e | ity conn
18. Set Session Type to IPv4. o, 22 ParmeterVisw  PSCE ¥

State:
P-CSCF Addresses

19. Set IP Address Type to IPv4. E e T N Addoss: 1

SSC Mode: Mode_1

20. Set Parameter View to P-CSCF.
21 ) Set Num Addresses to 1 Reject State/Cause Out of order P.CSCF Type 2 1Pvd Address 2.

IP Address Configuration

22. Set P-CSCF Type 1 to IPv4.

1Pv4 Address: 192.1682.3

23. Enter appropriate IP address to 1 ook ric D00 : 1P Addss 3
IPV4 Address 1 . IPv6 Interface ID: 24 PESEF TR : — ‘IPv-'i‘i\ddrf:sf-ft

1Pv6 Address 4:

Beam Switch»

P-CSCF Type 1. v: IPv4 Address 1 19216821

1Pv6 Address 2:

P-CSCF Type 3: IPv4 Address 3

Session-AMBR Configuration

Downlink AMBR: 4

Uplink AMBR: 4

RRC/INAS  UE In

locationAndBandwidth | L Q_Search

12
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24. Go to sub tab Security.

25. Enable and enter the appropriate
security settings if necessary.

Main

T,
>
Measurements'

CSiReporting | Meas Objects | ReportConfig |~ MeasConfig | CMAS | Quantity Config

Rx
Measurements”

Beam Switch»-
AMF Value (Hex)
Key Value (Hex)

OPIOPc Value (Hex)

RRC Ciphering Algorithm

NAS Integrity Algorithm RRC Integity Algorithm

AndBandwidin | Local

26. Go to tab IMS.
27. Go to sub tab Security.

IMS

De-Register UE

28. Enable and enter appropriate
. . . Re-Register UE
security settings according to the
applied SIM card.
Algorithm
Value (Hex)
MS BLER/Tpul

DUT (exemplary)

1. Go to Settings.
2. SetNR as preferred network.

Preferred network mode

NR/LTE/WCDMA/GSM auto O

LTE/WCDMA/GSM auto

13
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3. Set SA+NSA mode as 5G network
mode.

Keysight E7515B UXM 5G
1. Go to tab System.
2. Go to sub tab Config.

3. Change or verify the applied
settings.

4. Turn on 5G cell.

i Keysight CE7002004 Test Application Framework - 56 NR (15.1807.1618.10081)

Config

Impairments

Select 5G network mode

NSA mode (default)

SA mode

SA+NSA mode

ge Summary | Erorlog | RUILog | Logging | Applnfo

Config Mode:  Manual v

Duplex Mode.
Freq Range / Band
DL Bandwidth
SCS Common
DLARFCN
DLFreq (MHz) ¥
DL Power | B
Input Power

DL MIMO Config

UL MIMO Config

2950.01 MHz

Config

Impairments

56 Cell 1(PCC) | 56 Cell2
oD v | oD
FR1/077 v || FR1
100MHz v || 100MHz
1(30kH2) v

623334

1(30 kiz)
623334
3350.01 3350.01
-19.85 -19.85
51

Ccell On cellon

ge Summary | Erorlog | RUILog | Logging | Applnfo

Config Mode:  Manual v

Duplex Mode
Freq Range / Band
DL Bandwidth

SCS Common
DLARFCN

DL Freq (MHz) ¥
DL Power [BW v
Input Power

DL MIMO Config

UL MIMO Config

2950.01 MHz

56 Cell 1(PCC) |56 Cell2
oD

i

100MHz v || 100MHz
1@0kH2) ¥ || 130 KH2)
623334 623334
3350.01 3350.01

19.85 -19.85

1 caon |30

22 v
1w v || custom (1x1)

cell Off cellon

X

Main

CellOn

Function Tests

Link to

3750.01 MHz

Cell Off

Function Tests

Linkto

3750.01 MHz

14
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o

Go to tab IMS.

Go to sub tab Registered User Info.
Verify that the DUT has registered
at the IMS server.

The SIP URI of the DUT is required
for the call establishment with
ACQUA.

Continue with chapter 3.1 —
chapter 3.2 — chapter 3.4.

UE Info Registered Userinfo~~ Security Status | Message Summary

MSISDN SIP URI
28496095 sip:virtualclient@keysight com
245 5ip:2345@ims.mnc001.mcc001. 3gppnetwork.org
001012345678901 5ip:001012345678901@ims.mnc001. mcc001.3gppnetwork.org

IMS

De-Register UE

Re-Register UE
Refresh

Send 3GPP SMS
AN Type Call State(s) end 3GPP SM:

3GPP-NR-TDD

IMS  BLER/T

15



Keysight E7515B UXM 5G configuration Application Note

2.1.3 5G NR connection procedure — IPv6

Keysight E7515B UXM 5G
1. Select Utility. = i i E Unkiosops

Displayed reports are the max measured over al appropriate antennas

2. Select TA Mode Switch.

TA Mode Switch j
3. Select 5G NR Standalone. TA Mode

Switch

Select the Test Application
ck
Search

Test Application Mode:

5G LTE-NR IRAT Start RTT

5G NR NSA

5G NR L1 Test Start License
Manager

5G NR Standalone

5G LTE-NR IRAT

cw

4. Select Export/Import SCPI.

Utility

Export / Import, |
SCPI

Config | Impaiments | Message Summary | Erorlog | RUILog | Logging | Applinfo

Config Mode:  Manual v

5. Select Import. -
Export

Config | Impaiments | Message Summary | Erorlog | RUILog | Logging | Applinfo
Import
Config Mode:  Manual v

56 Cell 1(PCC) |56 Cell2

6. Browse to the directory of the
SCPI file and select Import.

Select a SCPI file to import, then select 'Import’

Curment Folder: C:\ProgramData\Keysight\3GTA\Scpi Files

Name Type Date Modified

5
SA_Huawei_P40_GL.scpi

SA_Huawei_P40_VoNR.scpi

File name: FakeFile scpi

Preset before import?

Parent Folder
File

SCPI File

Impert

Delete File

16
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7. Go to tab RRC/NAS.

8. Go to sub tab PDU Session Control.
9. Set Session Num to 2.

10. Set Session Type to IPv4v6.

11. Set Address Type to IPv4v6.

12. Set Parameter View to P-CSCF.

13. Set Num Addresses to 2.

14. Set P-CSCF Type 1 to IPv6.

15. Enter appropriate IP address to
IPv6 Address 1.

16. Go to sub tab Security.

17. Enable and enter appropriate
security settings according to the
applied SIM card..

18. Go to tab IMS.
19. Go to sub tab Security.

20. Enable and enter the appropriate
security settings according to
applied SIM card.

RRC PDU Session Control

PDU Session Setup
Session Num: ) 2
Session Type: Puave

SSC Mode: Mode_1

1P Address Configuration
IP Address Type: [P

1Pv4 Address: 192.1682.3

&k Keysight CE7002004 Test Application Framework - 56 NR (15.

Security

State:

Always On

Used by Session ID: 5

Out of order

1Pv6 Network Prefix: FD00:3000:0000:0002

1PV6 Interface ID:

Session-AMBR Configuration

Downlink AMBR: 4

Uplink AMBR: 4

PDU Session Control

Authentication Parameters

Algorithm
Authentication Key
Operator Variant
Security Algorithms
NAS Ciphering Algorithm

NAS Integrity Algorithm

UE Info Registered User Info

Auth Param
Algorithm:
Authentication Key
Operator Variant
alue (Hex)
Jalue (Hex).
AMF Value (Hex)
AKA Algorithm:
IPsec
Integrity Algorithm

Encryption Algorithm:

BSE:CONFIGLSE!

Security

24C1:C545:6439:BD40

1618.10081)

Csl Reporting

Csl Reporting

X

Meas Objects | Report Config | Meas Config Quantity Config

Parameter View:  P-CSCF v

P-CSCF Addresses Beam Switch»

Num Addresses: 2

P-CSCF Type 1 1Pvé ¥ IPv4 Address 1 192.1682.1

1Pv6 Address 1 FD00:3000:0000:0000:0000:0000:0000:0001

P-CSCF Type 2 IPv4 Address 2: 192.168.2.1
1PV6 Address 2

P-CSCF Type 3:

1Pv6 Address 3:

P-CSCF Type 4:

1Pv6 Address 4:

RRO/NAS  UE In

locationAndBandwidth | L

Q_ Search

Meas Objects | Report Config | Meas Config Quantity Config

Ry

Measurements
Beam Switch»-

AMF Value (Hex)

Key Value (Hex)

OPIOPc Value (Hex)

RRC Ciphering Algorithm

RRC Integity Algorithm

P | RRCINAS | UEIn

tionAndBandwidth | Local Q_search

MS
De-Register UE

age Summary
Re-Register UE

Q_Search.
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DUT (exemplary)

1. Go to Settings.
2. SetNR as preferred network.

Preferred network mode

NR/LTE/WCDMA/GSM auto O

LTE/WCDMA/GSM auto

3. Set SA+*NSA mode as 5G network
mode. Select 5G network mode

NSA mode (default)
SA mode

SA+NSA mode O

Keysight E7515B UXM 5G

1. Go to tab System. 4 S e e
2. Go to sub tab Config.

RUllog | Logging | Applinfo

vl
623334 623334
0.01

Resource
DL MIMO Config %2 Allocation
UL MIMO Config
Link to X-Apps
NR Cell Locations:

100 MHz
2950.01 MHz 3750.01 MHZ

100 MHz.

18
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3 Tu rn On SG Ce” Keysight C&700200A Test Application Framework — 5G NR (15.1807.1618,10081) - Cell Off]

Cell Off

Config | impaimments ge Summary | Erorlog | RUiLog | Logging |~ Appinfo
Config Mode:  Manual v

56 Cell 1 (PCC) || 56 Cell 2
Duplex Mode oD v o
Freq Range/Band | FR1/n77 v || FR1/n77
DL Bandwidth 100 MHz 100 MHz

Function Testw

SCS Common 1@0kH) 10 ki)
DLARFCN 623334 623334
DL Freq (MHz) v | 3350.01 3350.01
DL Power [BW v -19.85 -19.85
Input Power 51 caon |30

Resource

DL MIMO Config v tom (2x2) ¥ Allocation

UL MIMO Config tom (1x1) ¥

cell Off cellon

2950.01 MHz 3750.01 MHz

System

BSE CONFI

4. Go to tab IMS.
5. Go to sub tab Registered User Info.
6. Verify that the DUT has registered [

IMS

De-Register UE

Registered Userinfo  Security | Status | Message Summary

at the IMS server. : T

Refresh

7. The SIPURI of the DUT is required | cal iz

sip:virtualclient@keysight. com

for the Ca” eStab“Shment W|th 23 5ip:2345@ims.mnc001.mcc001.3gppnetwork org

001012345678901 5ip:001012345678901@ims.mnc001. mec001. 3gppnetwork. org 3GPP-NR-TDD

ACQUA.

8. Continue with chapter 3.1 —
chapter 3.3 — chapter 3.4.

19
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2.2 4G connection establishment

2.2.1 Preparations

- Interconnect the hardware according to chapter 1.6 and chapter 1.7

- Boot up Keysight E7515B UXM 5G

- Open Keysight HCCU on Keysight E7515B UXM 5G and select the appropriate LTE scenario
- Open 5G NR Test App on Keysight E7515B UXM 5G

- Boot up PC and start ACQUA

- Boot up labCORE

- Insert test SIM card into DUT and boot up DUT

2.2.2 4G connection procedure — IPv4 & IPv6

Keysight E7515B UXM 5G
1. Select Utility.

Displayed reports are the max measured

2. Select TA Mode Switch. ;
3. Select 56 NRLTE IRAT. TA Mode Switch TA Mode

Switch

Select the Test Application
Mode you want, then click

Apply. Search
Test Application Mode:

5G LTE-NR IRAT Start RTT

&k Keysight CBT00200A Test Applicat k— 56 NR (15.1807.1618.9300) X

4. Select Export/Import SCPI.

ummary o Cont App Info

Cell Config Diagram

LTE Cell 1 56 Cell 1 56 Cell2

5. Select Import.

SCPI File
Export

ummary o Coni App Info
Import

Cell Config Diagram

LTE Cell 1 56 Cell 1 56 Cell2

20
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6.

10.
11.

12.
13.
14.

15.
16.

17.
18.

Browse to the directory of the
SCPI file and select Import.

Go to tab RRC/NAS.

Go to sub tab EPS Bearer Config.
Set Session Num to 2.

Set Address Type to IPv4v6.

Set Protocol Configuration Options to
P-CSCF.

Set Num Addresses to 2.
Set P-CSCF Type 1 to IPv4.

Enter appropriate IP address to
IPv4 Address 1.

Set P-CSCF Type 2 to IPv6.

Enter appropriate IP address to
IPv6 Address 2.

Go to sub tab Security.

Enable and enter the appropriate
security settings if necessary.

Select a SCPI file to import, then select 'Import’

Curment Folder: C:\ProgramData\Keysight\3GTA\Scpi Files

Type

Parent Folder

SA_Huawei_P40_GL scpi

SA_Huawei_P40_VoNR.scpi

SCPI File

Date Modified

File name: FakeFile scpi

Preset before import?

i Keysight CE7002004 Test Application Framework - 56 NR (15.1607.1616.8300)

LTENR
[

RRC NAS EPS Bearer Config

Bearer Setup
EPS BearerID /Type: [# v | Default
Cause Code

ims

UE Requested APN: ims

Network Prefix
IP6 Address IID:

Extemal IP Data Interface:

LTENR
[

T

RRC NAS EPS Bearer Config

Security State:

Algorithm Dumm
Authentication Key

Operator Variant

NAS S

ity Algorithm: EIA1/ EEAQ

Impert

Security | CMAS | MeasConfig | SRSConfig | Reject
Protocol Configuration Options
State: Inactive DNS
ack 9
Number of Address

1Pv4 Address 1

v 1Pv4 Address 2

Delete File

X

Main

CellOn

Function Tests

- NR S-Cell
18 Aggregation

FD00:3000:0000:0000:0000:0000:0000:0001

1Pv4 Address 3:

1Pv4 Address 4:

RRC/INAS | LE Info

Security CcmAS Meas Config SRS Config Reject

alue (Hex)
Key Value (Hex)
OP Value (Hex)

C Secuity Algorithm EIA1 / EEAD

RRCINAS  UE Inf

Resource

-«
Allocation

Q_ Search

Main

CellOn

Function Tests

- NR S-Cell
Aggregation

Resource

-«
Allocation

Q_Search.

21
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19 GO to tab IMS &k Keysight CE7002004 Test Application Framework — 56 NR (15.1807,1618:9300)

20. Go to sub tab Security.

21. Enable and enter the appropriate [JrETEmm——"
security settings according to ap-
plied SIM card.

Auth Param Sync Source

De-Register UE

Re-Register UE

Algorithm

Authentication Key:

Operator Varant
alue (Hex)
Value (Hex)
AMF Value (Hex)
AKA Algorithr AKAV1

IPsec

Inte grity Algorithm: IAC_S!

Encryption Algorithm NULL
Apply

Q_ Search

22 Go to tab System. B Keysight CBT00200A Test Appliction Framework - 56 R (15.18071618.5300)
23. Go to sub tab Config.
24. Change or verify the applied T e | s || ey | e | ay | e || s | A

settings Congote: Optmizaion v | Number of Col . Contuous Calls | Show Coll Confg Diaram

LTE Cell 1

Connects

Carrier Role Function Tests

Tx/ Rx Resource

s-Cell

NR
Duplex Mode Aggregation

Freq Range / Band
DL Bandwidth 10 MHz
SCS Common
DLARFCN R
Alloc
DL Freq (MHz)
DLPower BW

Link to X
Input Power

DL MIMO Config

UL MIMO Config

System

Q_ Search.

25. Go to tab Cell.
26. Go to sub tab Config.

27. Change or verify the applied T Ve e per—
settings.

LTENR Main
IRAT

Connects

Il Power 6000 dBmi15kHz - dBmA0MHz UE Enquiry Incl Pair ULIDL Freq

Frequency / Duplex Mode Function Tests
Duplex Mode / Band: FDD Frequency Settin

Downlink Bandidth 10 Mz

Uplink Bandwicith R S-Cell

N
' Aggregation

Downlink EARI Uplink EARFCN.

Simulated Path Lo

Resource
Reference Signal Power (SIB2 Normal Allocation
DD Specific Configuration

Frame Configuration Special Subframe Configuration Link to X-Apps.

Symbols

DL Antenna Configuration Expected Input Power Manual
Expected Input Power. dBm/15kHz

Apply

Q_Search.
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&k Keysight CE700200 Test Application Framework — 56 NR (15.1807.1618,9300)

28. Go to sub tab Identities.

29. Change or verify the applied
settings.

Config Identities NR Cell Reconfig

Global Cell Identity
Physical Cel Identity
st

User Defined IMSI:

30. Go to tab PHY.
31. Go to sub tab UE Power Control.

32. Change or verify the applied
settings. e Pove

Target Mode

UE Power Confrol  Boosting

trol Mode: arget

PUCCH Target Power.

PUSCH Target Power.

UL Power Control Parameters

PO (Nominal PU
PO (UE-PUSCH, SRB)

PO (UE-PUSCH, REC)

33. Go to tab IMS.
34. Go to sub tab Registered User Info.
35. Turn on 4G cell.

Registered Userinfo~ Security Status.

MSISDN SIP URI

623403565 sipvirtualclient@ke

BSE:CONFIG SELec ted][-SELected[ ACTVe[.STATe]

Main

CellOn

Mobile Country Code (M

Mobile Network Code (MNC): Function Tests

Tracking Area Code (TAC);

. NR S-Cell
Location Area Code (LAC) Aggregation

Link to

Local

Main

CellOn
Connects

Function Tests

NR S-Cell
Aggregation

Linkto

Accumulation Enabled

Local

IMS

De-Register UE
age Summary
Re-Register UE
Refresh
Send 3GPP S

ANType Call State(s)
Idle
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36. The DUT registers at the IMS
server.

37. Continue with chapter 3.1 —
chapter 3.2 / chapter 3.3 —
chapter 3.4.

7002004 Test Application Framework - 56 NR (15,1807, 1618.9300)

MS
De-Register UE

UEInfo 4 RegisteredUserinfo | Security | Status | Message Summary
Re-Register UE
Refresh

MSISDN SIP URI AN Type Call State(s)
623403565 sipvirtualclient@keysight.com
001012345678901 5ip:001012345678901@ims.mnc001. mcc001.3gppnetwork.org 3GPP-E-UTRAN-FDD

Q_ Search
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3 ACQUA configuration

3.1 General settings

1. Start Hardware Configuration.
2. Dragand drop the blocks from the left selection area into the right configuration area. Interconnect the blocks

according to the applied connections.

Alternatively, use the Hardware Configuration Wizard.

n Hardware Configuration

_y| Headphones
—HR
1
2
1
2

pu Analog In 1/2
+
Analog Out 172 %
\palog In HD 3/4
2

log Out HD 3/4
2
Voltage 3
Current 3

Voltage 4
Current 4

41

11

t1t44

A d s

4 Loudspeaker
172

x ¥
]

in use

ADAT In

1114

ADAT Out

411

B o 1ab

A 1abCORE In-/Outputs -

3

1L Pulse Routing | 1abCORE Sync. Source: | Internal (48000 Hz) | @ | Clock Pitch: <

Zoom; =@ 100%  Q Zoom All

Connected:
labCORE "Entwicklu...
77000018

ACQUA

v
labCORE In/Out

0~ @ 0N

0~ @ B M

12

1 VolP
5 SIF: Streaming

rarget
1 sip-00101234
9 AMR-W/BI16000/1

12306181

Mauth

Earl

Ear

BEQ Filter 1

L
R Lin(Bypsss) R

ffffffJ B B g
t

1 Mic 5.8

5 Ch.5: 114 dE, HP

Ch5: 114 dB, HF
3 Ch7: 114 dB, HP
4 Ch.8: 114 dB, HP
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3.2 IPv4 settings

1. Open VolIP settings.
2. Go to tab Network Settings.

3. Enable IPv4 Configuration as Internet
protocol.

4. Enter addresses according to
Keysight E7515B UXM 5G.

5. Got to tab RTP Settings.
6. Set the appropriate voice codec.

E__ -
'T_r‘ ~ ED n |¢\ Metwork Impairments...
Metwork Settings SIP Settings RTP Settings Call Radio Tester Wizard Diagnostics
IPvd Configuration IPv6 Configuration
® on O o ) on ® off
»
P | 192 . 168 . 2 4 ‘
»
SubnetMask| 255 . 255 . 255 . O \ 64
Gateway | 192 . 168 . 2 1 ‘ manual
DNs [0.0.00 \
Apply MAC address: 00:1f:7b:68:01:82
Status: Audio System @ Reset VolP System (@ | Reset SIP Registration () SIPCall (03 ETP Stream ()
L2 VolP Settings X
T | | @ |ED =] |“‘\ Network Impairments...
Metwork Settings SIP Settings RTP Settings Call Radio Tester Wizard Diagnostics
General Settings Codec Configuration
Remote Port [ 7078 | | AMR-WE, 16 kHz, PT = 26, mono <]
b
Local Port 7078 Payload Type ’
Media encryption None ~ Packet Length 20 ms bl
Initial jitter buffer length 100 ms
Parameter
Apply Encoder | |
FMTP |octet-a|ign=1 |
Default Edit...
Advanced
Encoding delay [RCVE: 98,5 ms o
Decading delay (SND): 122,5 ms EEY
Status: Audio System @@ Reset VolP System @ | Reset SIP Registration () SIPCall ) RTP Stream ()
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7. Go to tab SIP Settings. £ VolP Settings »
8. Enter the Settings aCCOI'ding tO "? A ED E |\ Metwork Impairments...
P-CSCF address and domain from Metwork Settings | [ siP settings | RTP Settings | call Radio Tester Wizard | Diagnostics
Keysight E7515B UXM 5G. e o
Port 7060 uP v Server Address
Contac [sip:2345@192.168.2.4:7060 | User ID 2345 :
Firewall Policy | None v Password shOWI:|
Firewall Addiress | | |dentity y:
Apply
Status O Unregistered
Register Unregister
Status: Audio System i@ Reset VolIP System @ | Reset SIP Registration () SIP Call (3} RTP Stream ()
9. Select Register to register & VolP Settings %
IabCQRE to the IMS server of T + [0 Bl | X\ Network impairments..
KeySIth E751 SB UXM SG Metwork Settings SIP Settings RTP Settings Call Radio Tester Wizard Diagnostics
10. ACQUA indicates the successful o e
registration via the green virtual Port ot we Cerver Address
LED on screen. Contact - [sip:2345@192.168.2.4:7060 | User ID 2345 :
Firewall Policy Mone ~ Password [V show l:l
Firewall Addiress | | |dentity y:
Apply
Status o Registerad
Register Unregister
Status: Audio System i@ Reset VolIP System @ | Reset SIP Registration @  SIPCall () RTP Stream ()
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3.3 IPv6 settings

1. Open VolIP settings.
2. Go to tab Network Settings.

3. Enable IPv6 Configuration as Internet
protocol.

4. Enter addresses according to
Keysight E7515B UXM 5G.

5. Got to tab RTP Settings.
6. Set the appropriate voice codec.

e VoIP Settings x
'T_r' |Key5ight_U)(I\-1_ip\r6 | = |ED H |‘)\ Metwork Impairments...
Metwork Settings 5P settings RTF Settings Call Radio Tester Wizard Diagnostics
IPv4 Configuration IPve Configuration
) on (@ off ® on O off
| ||| we |ra00:3000::4 |
| | e
| | Gateway | | Dmanual
DN 0.00.0 |
Apply MAC address: 00:1f:7b:68:01:82
Status: Audio System @ Reset VolP System @ Reset SIP Registration (2} SIPCall ) RTP Stream ()
L2 VolP Settings X
T | | @ |ED =] |“‘\ Network Impairments...
Metwork Settings SIP Settings RTP Settings Call Radio Tester Wizard Diagnostics
General Settings Codec Configuration
Remote Port [ 7078 | | AMR-WE, 16 kHz, PT = 26, mono <]
b
Local Port 7078 Payload Type ’
Media encryption Mone ~ Packet Length 20 ms =
Initial jitter buffer length 100 ms
Parameter
Apply Encoder | |
FMTP |octet-a|ign=1 |
Default Edit...
Advanced
Encoding delay [RCVE: 98,5 ms J—
Decading delay (SND): 122,5 ms EEY
Status: Audio System @@ Reset VolP System @ | Reset SIP Registration () SIPCall ) RTP Stream ()
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7. Go to tab SIP Settings.

8. Enter the settings according to
P-CSCF address and domain from
Keysight E7515B UXM 5G.

9. Select Register to register
labCORE to the IMS server of
Keysight E7515B UXM 5G.

10. ACQUA indicates the successful
registration via the green virtual
LED on screen.

T [Keysight_Uxn_ipve
Metwork Settings SIP Settings

General Settings

Port 7060 upp ~

LContact |5ip:2345@fd00:3000::4]:?060

RTP Settings Call

Firewall Policy MNone o

Apply

: Status: Audio System o Reset VolP System o

T [Keysight_Uxm_ipve
Metwark Settings SIP Settings

General Settings

Port 7060 uppP ~

LContact |5ip:2345@fd00:3000::4]:?060

RTF Settings Call

Firewall Policy MNone o

Apply

: Status: Audio System o Reset VolP System o

| T |ED u |‘5\ Metwaork Impairments...

Radio Tester Wizard Diagnostics

SIP Registration

Server Address |[fd00:3000::1]:5060

User ID |2345

Passwaord show |

Identity

& |sip:2345@ims.mnc001.mchD'

Contact Parameter |

DQutbound Proxy

|[deD:3DDD::1]

Status O Unregistered
Register Unregister |
|
Reset SIP Registration (2} SIPCall ) RTP Stream ()

| T |ED u |‘5\\ Metwaork Impairments...

Radio Tester Wizard | Diagnostics

SIP Registration

Server Address |[fd00:3000::1]:5060

User ID |2345

Passwaord show |

Identity

Contact Parameter |

|
|
|
& |sip:BdS@ims.mncDm.mchD'|
|
DQutbound Proxy |

|[deD:3DDD::1]

Status o Registered
Register Unregister |
|
Reset SIP Registration @@ SIP Call ) RTP Stream ()
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3.4 Call establishment

Keysight E7515B UXM 5G

Ensure that all clients are registered at the SIP / IMS server.

& Keysight CB700201A IMS-SIP Server Emulator - x

Message Control
Send a message

@ 60

Type: TextPlain

B From binary fil sip:0010123456783901@192.168 2 331872
C ary file

rid!

[ Send as hex Send Message

Send Default 3gpp sms Send Default

ACQUA PC

1. Go to tab Call. &5 VoIP settings x
2. Enable Automatic in section Jitter 7 [F]00 & | network impairments..
Buffer Reset. Network Settings | SIP Settings | RTPSettings |[cal | RadioTesterwizard | Diagnastics
3. Enterthe SIP URI (SIP address) of SIP Call Fiter Buffer Reset
the DUT in the textbox Target. Target |sip:0010123456?8901@ims.mncDD1.mchD1. v| [ Automatic
4. Select Call. [ Autocomplete  sip:001012345678901@ims.mnc001.mcc001.3gp e

Status O Released

\ Call Terminate
Send DTMF
RTP Stream
Remote | b
Status @ 1dle
= start Stop

Codec Parameter Adjustment
Selected Codec: AMR-WSB, 16 kHz, PT = 96, mono

Send Parameter

Status: Audio System (@ Reset VolP System @ SIP Registration @@ SIP Call ) RTP Stream ()
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5. The status switches from & VoIP settings X
Released to Streams running. The + [0 Bl |\ Network impairments..
virtual LED switches from gray to

Metwork Settings SIP Settings RTF Settings Call Radio Tester Wizard Diagnostics
green. )
SIP Call Jitter Buffer Reset
Target |sip:00101 2345678901 @ims.mncl01.mccl01, ~ | Automatic

Autocomplete sip:001012345678901 @ims.mnc001.mccl01.3gp
Manual Reset

Status O Streams running

Call 8 Terminate
\ Send DTMF
RTP Stream
Remote | e
Status O Unavailable
Start Stop

Codec Parameter Adjustment

Selected Codec: AMR-WB, 16 kHz, PT = 96, mono

~ | Send Parameter

Status: Audio System @ VolP System @ SIP Registration @ SIPCall @  RTP Stream (0

Keysight E7515B UXM 5G
The Call State(s) of DUT and /abCORE switches to Connected.

5G NR connection

2B Keysight CA700200A Test Application Framework — 5G NR (15.1807.1618,10081) x

IMS

De-Register UE

UE Info Registered User Info Security ge Summary
Re-Register UE

Send 3GPP SMS
MSISDN SIP URI AN Type Call State( ISR L

28496095 virtualclient@keysight.com Idle
2345 2345@ims.mnc001.mec001.3gppnetwork.org Connected
001012345678901 sip:001012345678901@ims.mnc001.mcc001.3gppnetwork.org 3GPP-NR-TDD Connected

LTE connection

=& Keysight CB700200A Test Application Framework — 5G NR (15.1807.1618.9300) x

= IMS
IRAT

De-Register UE

UE Info Registered User Info Security \ ge Summary
Re-Register UE

Refresh

MSISDN SIP URI AN Type Call State(s) Send 3GPP SMS
623403565 —virtualclient@keysight.com Idle
001012345678901 001012345678901@ims.mnc001.mcc001.3gppnetwork.org 3GPP-E-UTRAN-FDD | Connected
2345 sip:2345@ims.mnc001.mcc001.3gppnetwork_org Connected
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