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1 Introduction

1.1 Brief Description

This application note describes the procedure to establish a voice call in a 5G SA network (VoNR) or a 4G network
(VOLTE) from the labCORE hardware platform to a 5G/4G compatible device under test via the Anritsu MT8000A
radio tester. The device under test registers via 5G SA network/4G network at the IMS server of Anritsu MT8000A.
labCORE connects to Anritsu MT8000A via wired Ethernet and also registers at its IMS server. Then, the ACQUA
analysis software establishes a voice call between labCORE and the device under test.

The application requires advanced knowledge HEAD acoustics equipment, Anritsu MT8000A, and Anritsu Smart-
Studio NR. HEAD acoustics will not respond to support requests concerning general handling and technical con-
figuration of Anritsu MT8000A and Anritsu SmartStudio NR.

All screenshots are exemplary and may differ from customer experience.

1.2 Reference Documentation

Document name

labCORE Manual

HMS Il Series Manual

ACQUA Online Help

Anritsu MX800070A SmartStudio NR Operation 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
VoLTE Voice over LTE

VoNR Voice over New Radio
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1.4 Applied Interfaces at labCORE and Anritsu MT8000A

1.4.1 IabCORE Interfaces Front Panel

' HEAD acoustics

labCORE 8

Q

7]

O

° " -
'ACQUA/ab 7700 IabCORE &5 ADAT / SPDIF

Ethernet interface (RJ45) for measuring IP-based communication
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1.4.2 Anritsu MT8000A Interfaces for 5G

( . £
e |
% = | | |

-

-

MT8000A-033
CR 0

- Ethernet socket for connecting control computer
- SFP/SFP+ socket for connecting 10 GBit Ethernet switch
- Type N RF antenna connector for connecting an external antenna
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1.4.3 Anritsu MT8000A Interfaces for 4G

( . £
e |
% = | | |

-

-

MT8000A-033
CR -0

- Ethernet socket for connecting control computer
- SFP/SFP+ socket for connecting 10 GBit Ethernet switch
- Type N RF antenna connector for connecting an external antenna
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1.5 Equipment List

1.5.1 HEAD acoustics Equipment

Required
- 1labCORE (Code 7700), Modular multi-channel hardware platform
» coreBUS (Code 7710), I/O 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 1703), 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 III.1 (Code 1403), Handset positioner

1.5.2 Anritsu Equipment

Required

- MTB8000A, Anritsu MT8000A Radio Communication Test Station
- MTB8000A-001, Control Module

- MTB8000A-011, Baseband Module

- MT8000A-012, Data Test Module

- MT8000A-020, RF Base Module

- MTB8000A-021, 0.4GHz-6GHz RF Sub Module

- MTB8000A-031, 0.4 GHz-6GHz Multi RF Module

- MTB8000A-032, 0.4 GHz-6 GHz Multi RF Extension

- MTB8000A-033, 0.4 GHz-7.125 GHz Enhanced RF Module
- MX800078A, LTE/NR Platform Software for SmartStudio
- MX800079A, NR Platform Software for SmartStudio

- MX800070A, SmartStudio NR(SSNR)

- MX800070A-002, 5G SA option

- MX800070A-003, LTE Core option

- MX800070A-004, 5G Core option

- MX800070A-007, LTE Control for MT8000A

- MX800070A-011, NR TDD option

- MX800070A-012, NR FDD option

- MX800070A-013, SDAP option

- MX800070A-SS110, SmartStudio NR Support Service
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Optional

- MX800070A-080, IMS Server option
For the following testing applications:

+ Emulates network fault at VoNR connection from UE

» Simulates VoNR calls from MT8000A/SSNR to UE

» Supports supplementary service functions, such as caller ID and call forwarding
* Authenticates call connections using Early Media sequence

* GBA certification

1.5.3 Third Party Equipment
- 10 Gigabit Ethernet Switch with SFP+ port

- 3 x Ethernet cable

- 2 x Optical cable MM LC/PC to LC/PC, 3 meters
- 2x 10 Gigabit Ethernet SR 850nm SFP+ module

- RF cable
- RF antenna

- Computer for ACQUA software

- Computer for SmartStudio NR software

- DUT
- Test SIM card

1.6 Configuration Example

Anritsu Conirol PC

ACQUA PC

Ethernet

(=
i) Anritsu
MT8000A
DUT
* (5G Phone)
S
RFSoh
Ethernet : (5G)
V1! Ethernet AN HMS 113
swi;;r; f"h AcousSSA
Ethernet
labCORE

Analog

10
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1.7 Cabling

1.7.1 Antenna 5G Connections

12:45

' HEAD acoustics
J

Attach the main antenna to the appropriate Type N connectors.

11
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1.7.2 Antenna 4G Connections

MT8000A-031/032

12:45

'.HEAD acoustics

Attach the main antenna to one of the appropriate Type N connector.

12
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1.7.3 labCORE to Anritsu MT8000A
ORE

labC

"

labCORE

9 e-W-=—1

MT8000A

10 GBit Switch with SFP

To@ameonaam o

- 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 the optical cables to SFP/SFP+ socket of Anritsu MT8000A and to SFP(+) sockets of the Ethernet

switch.

- Connect the Control computer via Ethernet to the socket Control of Anritsu MT8000A.
- Connect the Control computer via Ethernet to one random RJ45 socket of the Ethernet switch.

1.8 Installation of Control Computer for Anritsu MT8000A

- For installation of the control computer refer to chapter 2.3 of MX800070A SmartStudio NR Operation Manual.
- Define the network adapter via the control computer according to chapter 2.1.3.1 of MX800070A SmartStudio

NR Operation Manual.

1.9 Anritsu MT8000A Delays
The forwarding delays of Anritsu MT8000A are determined and provided by Anritsu Corporation.

Anritsu Corporation accounts for the accuracy of these values.

Network type Uplink Downlink
NR (5G) 2.8 ms 1.8 ms
LTE (4G) 2.0 ms 2.9 ms

13
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2 Anritsu MT8000A 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 Anritsu MT8000A.

- Boot up control computer for Anritsu MT8000A.
- Start Anritsu Application Launcher on the control computer.

- Boot up computer and start ACQUA.

- Boot up labCORE.

- Insert test SIM card into DUT, boot up DUT and set it to airplane/offline mode.
- For executing NG-eCall acoustic tests, please add the steps labeled [NG eCall].

2.1.2 5G NR Connection Procedure

Start SmartStudio NR v5.50.0.0 from
Application Launcher on the Anritsu
control computer.

[NG eCall]

Copy the IMSServices.ini file to the fol-
lowing folder in SmartStudio NR:

C:\MX800070A\V05.50.00.00

Regarding to the IMSServices.ini file,
please contact Anritsu sales.

Please delete the IMSServices.ini file
upon completion of the NG-eCall tests.

Simulation Parameter Setup

1. Select ‘® to open Simulation
Parameter Setup.

2. |If available, load existing
Simulation Parameter Setup (such as
SA_NR_LTE_IMS.wnssp3) by
selecting Load.

3. Select Simulation.

4. Set Simulation Model to NR Cell — 1
and LTE Cell — 0.

MX800000A Application Launcher

MTBOOOA Radio Communication Test Station

System#01 System#02 System#03 System#04

System#06 System#07 System#08 System#09

MXB0007OA
V51100

System#08

Application
MX800070A SmartStudio NR v5.11.0.0
Firmware

Slot#6 Control Module
Slot#5 Data Test Module

MX800078A v5.11.0.0
MX800078A v5.11.0.0

i@ Anritsu - SmartStudio MR - Ver,02,00.11.00
File  View  Setup

=40 P ®w

Simulation Test Log  System  Help

Measurement A

System#05

System#10

|  Save.. | | Load |
| eni e bl oy e s TAGSEY
Simulation Parameter Setup
- Simulation
-~ Comman
 Gtatus Change Machine Config: | MTB000A
- Trigger MTBO00A #1
- Message Log Manitor RF Connector
- Default Gatenay St #1:  |RFSubModde
(=l PDMN Parameter
- Services Slot #2: RF Sub Module n

UIM/sim RF Sub Module

M
Simulation Mode!
NR LTE
O I T
cal [ i =

14
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14.

15.
16.
17.

18.

19.

Select PDN Parameter.

Double-click on the desired packet
data network (PDN).

Confirm the APN name is set to
ims at Check APN. Change it if
necessary.

Select the desired Internet
Protocol for the APN network.

Select the User Equipment tab.

. Enter the IP address of the DUT

according to the selected Internet
Protocol.

. Select the Network tab.
12.
13.

Select IMS Services.

[NG-eCall]
Set VNID for PDN1 to 1.
Set VNID for PDN8 to 1.

Select OK to confirm.

Select UIM/SIM.
Add or select the UIM/SIM.

Enter the appropriate UIM/SIM
settings.

or

Confirm if the UIM/SIM settings
apply to the SIM card of the DUT.

If desired, save the simulation
parameter setup by selecting
Save.

Confirm simulation parameter setup
by selecting OK.

B 20d By Ect By Copy Bl faze B Dot @uOpton | Vew - [ §

Servces 2 L 192:168.2:103 lact.s |Ct: Depend on UE C: Depend o
v 2001:0:0:3:1 aci:9 QCl: Depend on UE QCK: Depend on UE QCI: Depend on UE- /GCI: Depend on UE. |GCI: Depend on UE. QC: Depend of
vt 2001:0:0:41 aci:9 QCI: Depend on UE QCK: Depend on UE. QCI- Depend on UE- |QCI: Depend on UE: |GCI; Depend on UE. QCI: Depend of
vt 2001:0:05:1 aci:9 QCI: Depend on UE QCI: Depend on UE- QCI- Depend on UE- |QCI: Depend on UE. |GCI: Depend on UE. QCI: Depend of

ap Pusve 20010071 acis | Depend on UE. QCt: Depend o

Check DMM/APN ||ms v|

IF Type: (@) IPvd

earer PDN-Gateway Network |P Data

UE Address

IPvd: |1592.168.2.102

Traffic

IPv6: [20010:0:1::1

|

Defauk Gateay (Common)
1Pv4; 192.168.1.2

1Pv6: 2001:0:0:1:2

Subriet Mask: 256.255.255.0

(3 1Pv6 () IPvdvE  (Temminate: |Pyd

@ P8 (UE) 152716811
Pot (UE) 28400
upP

User Equipment  Bearer  PDN-Gateway Network  IP Data Traffic

®m
VND: [1 -

O Use the follawing Address
DNS Address

1Pud(Prmary):
1Pu4(Secondany):
PuB:

Primary P-CSCF Address
IPus: 192.168.1.2

[ 2001:0.0:1:2

Secondary PLSC Address
1P

1Pys: 2001

Tertiry P-CSCF Address
1P 192.168.1.4

Py6: 2001:0:0:1:4

me: [PO035Ex

U
e
b oo
. s
e
o P st
it
sy

[ootororzasss7es

TS3.108

] Test UIM/SIM Mode

K

op:
ope:

|
{ooo0000000000000000000000000000 ]

[0123456789ABCDEF0 123456 789ABCOEF |
e
[326754cOFERBSSRSBAEFDCESTEZI100T |

15
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20. Select the UIM/SIM tab at the left-
hand side of the main screen.

21. Select the applied UIM/SIM from the
drop-down list.

22. Confirm the choice by selecting
Apply.

Cell Parameter Setup

1. Select 'E',; to open Cell Parameter
Setup.

2. [If available, load existing Cell
Parameter Setup by selecting Load.

3. Select NR from Cell list.
4. Unfold Common in Cell parameter.

5. Set the external attenuation (DL
Ref Power and UL Ref Power). It
shall match the attenuation of the
RF antenna and the antenna
cable.

6. Unfold NR in Cell parameter.

7. Setthe operating band (NR Band)
according to the DUT.

8. [NG-eCall]

Set Common — eCallOver IMS
Support — Supported.

9. If desired, save the cell
parameter setup by selecting
Save.

10. Confirm Cell Parameter Setup by
selecting OK.

=

= | Apply | = Restore

=

E

B :

_*| |P0D35Ex Tv] o

[y

2| st 001010123456789

2| % Sourty: [TS34108 -

[

12| [ Test UIM/SIM Mode

2| K [00112233445566778839AABBCCDDEEFF |

2| or | |

T ooke | |
ToP: | |

UIM/SIM*

TOPc:

RAND: |0123456739ABC DEF0123456789ABCDEF

AUTH: |54CDFE 326 754CDFEABSS

IK: |G754CDFEABSEBBEAEFDC!I&TSZBWDHZ

CK: |326754CDFEAB‘388‘JBAEFDC4576231 001

ﬁ}j Anritsu - SmartStudio MR - Ver,02,00.11.00

File  View Setup Simulation Test Log System Help
= g B P L Measurement ok
1
Save... Load...
I Cell Parameter Setup [m] X
Cell List: Cell Parameter: NR - Defaut Cell A
|mm DO s
=@ ]
i - Defautt Cell A 4 Common
-Defatt Cell B Cell Name Defaut Cell A
gj:ﬁ:: g::: ([:J Power Sharing Mane
. Default Cel E TRx Ref Paint ) BTS
. Defautt Cel F Power Sharing (DL} Mone
Default Cell G DL Ref Pawer -100
i i Default Cell H UE Rx Power 10.0
=-LTE DL Pathloss 0.0
.. Default Cell & Power Sharing (UL} Mone
- Default Cell B UL Ref Power 5.0
- Defautt Cell C UE Tx Power 5.0
- Defautt Cell D UL Fathloss 0.0
- Default Cell E MCC 001
MNC 0k
Cell Identity 0
IMS Emergency Support supparted
eCall Over IMS Support supparted
| E-PLMN List
| > Emengency Number List
4 NR
RS EPRE 52
Uplink Target Power Density 30.2
AMF Region ID
AMF Set ID
AMF Poirter
TAC
RANAC
Duplex Mode
MR Band
Chanrel (DL}
Frequency (DL)
Reference Point A (DL}
Channel (LIL}
L Save.. Load.. Cancel

16
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IMS Services Settings
1. Select ] to open IMS Services.

2. Go to Property.
3. Select andhighlight IPsec Settings.
4. Select|,, to edit IPsec Settings.

5. Enable IPsecActive and edit the
settings according to the DUT.

or

Disable the IPsecActive to
deactivate IPsec.

6. Select OK to confirm IPsec
Settings.

7. Set IMS authentication to either
True or False according to the
DUT.

- OETDEE

EH 3=

<

Di®

B 1M Services

File View Virual Network  Tool
e Ping

Help

Virtual Network List I

P % Add $J Delete |7~

VNID  CSCF DNS

DNsS2

MWl

192.168.2.230

! 2001:0:0:11:2

192.168.2.230
2001:0:0:11:2

192.168.2.230
2001:0:0:11:2

<

1.1.1.2

5 1112

192.168.2.230

Virtual Network Information

v CSCF A

Enabled
Host Name test3gpp.com

IP Version 1PV4 & IPVE

IP Addresses (IPv4; 192.168.2.230,(none),(none)
IP Addresses (IPv8 2001:0:0:11:2,(none) (none)
Port 5060

Monitoring UA sip:user@test.3gpp.com
SMSC Auto Forware False

IMS Authentication  True

UserList [Count = 2]

Response Compar False

Active

True

True

|Psec Settings
Extension
Virual UAEnabled True

Virtual UA
MaxExpires

sip:0123456789@test 3gpp.cor
1000000 v

S

IPsec Settings

ets up IPsec parameter.

Target Senice | CSCF ~

Monitoring UA Vinual UA  User Info
UserList
& IMS Authentication

®  Advanced Mode

User Name

° Normal

®  ignore Request

®  Send Error Response

e rejected -

400 Bad Request

Public [dentity Expire Date

IPsec Settings

IPsecActive
Active algorithm

96
hmac-sha-1-9

Active encrypt-algorithm

aes-cbe
null

*

oK ||

Di®

B 1M Services

File  View  Virual Network  Tool
& Ping

Help

Virtual Network List |

4% o5 | WyAdd §@ Delete | V-

VNID  CSCF

DNS2

MWl

192168 2 230

d 2001:0:0:11:2

192 1682230
2001:0:0:11:2

192 168 2.230
2001:0:0:11:2

<

11.1.2

5 1112

192.168.2.230

Virtual Network Information

Property

IP Addresses (IPV6, 2001:0:0:11:2,(none)(none) A | Target Senvice | CSCF v

Port 5060

sip-user@est 3gpp.com

Monitoring UA

Response CO"\DE

IPsec Settings RLTVE

Monitoring UA  Virtual UA User Info
User List

i IMS Authentication || 4 )

®  Advanced lode
TETSeners BeRavier

User Name

‘ L Normal ‘

| |®  tonore Remuest |

17
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8.
Set the PSAP setting of each
VNID.

« VNID 1:
PSAP Enabled — True

* VNID2 to VNIDS:
PSAP Enabled — False

2 IMS Services
File View VirualNetwork Tool Help

0 |® & | % Ping

Virtual Network List I

% 5 |$Add S@Delete |-

VNID  CSCF DHCPV6.

< I—

> NDP A Targetsenice [0sCF |
v NTP
g Eal Monitoring UA  Virtual UA  User Info
ESARY [ ms Autnentication | credential: [User List s e
Enabled False !
e User List (WS AKA)
Enabled False BBEX
¥ VoLTE Conference | User Name ‘
Enabled False
v XCAP ‘
Enabled False Registered List
v BSF T
Enabled False Win-Expires [0 2l 3 [rejected -
~ MRF v Public Identity Expire Date
PSAP Make Call
Make Video Call
End Call

F Service Lon |[2] Virtual Network Information

1. Select ' to start the simulation.

2. Set the DUT to online and
confirm that UE status switches
to Communication.

Anritsu - SmartStudio NR - Ver.05.11.00.00

File View Setup Simulation Test Log System Help

Bl N .|q|§°,( Measurement

Test Case

&
&
o
7
x

2
@
=
A
el
=
S

sBuei g snyeg

E Anritsu - SmartStudio NR - Ver.03.11.00.00

File View Setup Simulation Test Log System Help

R P B % % Messuement
Test Case

vone s | Aeare

sBueyy smaeis

HR N

UE Release .

- oo oBEEE B 3o

NR |

NRT: Default Cell A~ MCC: 001 MNC: OTF

= DLPower: -10.0 dBm
h UL Power: 50 dBm

&W Service: IN

‘oo OEDEEH s @ G- F 0

NR1 YA MCC 001 MNCOIF
: DL Fower 100 dBm oL L
h@ Uhmer A0 | pye 132875 750M
&l
B e

7 -

18
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Select I to open IMS Services.
Go to Information.

Select the User Info tab.

Go to Registered List.

Confirm that the DUT is
registered at the IMS server.

No oMo

<

B 1M Services - [m]
File View Virual Network Tool Help
0 |® @ % ring
Virtual Network List | - %
¢ &% |yAadd S Delete |V~
VNID CSCF DNS DNS2 Mwi NTP ~
_g{_ 1 192.168.2.230 192.168.2.230 192.168.2230
2001:0:0:11:2 2001:0:0:11:2 2001:0:0:11:2
2 1112 1112 192.168.2.230 ©

Property

IP Addresses (IPv6’ 2001:0:0:11:2,(nene) (none) A
Port 5060
Monitoring U sip:user@test agpp.com

SMSC Auto Forware False
IMS Authentlication False
User List
R

[Count=2]
False
|Psec Seffings NI
Extension True
Virtual UAEnabled True
Virtual UA 5ip:0123456769@test 3gpp.cor

ompar

Monitoring UA  Virual UA  User Info

User List
& IMS Authentication | 3 3§ X

Information

®  Advanced Mode
Server's Behavior

] Normal

®  ignore Request

®  Send Error Response
400 Bad Request -

Max-Expires 1000000 Registered List P_CSCF Restoration
Min-Expires 1500 Win-Expires [1500 % rejected - :
Communication Fo Faise | &
Originating ID True Public Identity Expire Date
TerminatingID  True @ sip:001010123456789@... 08.03.202109:16:55
Precondition True v
End Call
IPsec Settings
Sets up IPsec parameter.

= senice Log [&] Virtual Network Information

2.2 4G LTE Connection Establishment

2.2.1 Preparations

- Interconnect the hardware according to chapter 1.6 and chapter 1.7

- Boot up Anritsu MT8000A.

- Boot up control computer for Anritsu MT8000A.
- Start Anritsu Application Launcher on the control computer.
- Boot up computer and start ACQUA.

- Boot up labCORE.

- Insert test SIM card into DUT, boot up DUT and set it to airplane/offline mode.
- For executing NG-eCall acoustic tests, please add the steps labeled [NG eCall].

2.2.2 4G LTE Connection Procedure

Start SmartStudio NR v5.50.0.0 from
Application Launcher on the Anritsu
control computer.

[NG eCall]

Copy the IMSServices.ini file to the fol-
lowing folder in SmartStudio NR:

C:\MX800070A\V05.50.00.00

Regarding to IMSServices.ini file, please
contact Anritsu sales.

Please delete IMSServices.ini file upon
completion of the NG-eCall tests.

Simulation Parameter Setup

1. Select ‘& to open Simulation
Parameter Setup.

MXB00000A Application Launcher

MTBOOOA Radio Communication Test Station

System#01

System#06

System#08

Application
MX800070A SmartStudio

Firmware
Slot#6 Control Module

Slot#5 Data Test Module
Slot#4 Baseband Module
Slot#3 Baseband Module

System#02 System#03 System#04. System#05

System#07 System#09 System#10

MXB00079A
¥511.00

NRv5.11.00

MX800078A v5.11.00
MX800078A v5.11.0.0
MX800078A v5.11.00
MX800078A v5.11.0.0

Slot#2 3GHz-12GHz RF Sub Module MX800078A v5.11.0.0
Slot#1 3GHz-12GHz RF Sub Module MX800078A v5.11.00

E@ Anritsu - SmartStudio MR - Ver.02.00.11.00

File Setup

=k A b e w

View Simulation

Test

. Measurement

Log  System  Help

e

= X
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2. |If available, load existing
Simulation Parameter Setup (such as
SA NR_LTE_IMS.wnssp3) by
selecting Load.

3. Select Simulation.

4. Set Simulation Model to NR Cell — 1
and LTE Cell — 1.

5. Select PDN Parameter.

6. Double-click onthe desired packet
data network (PDN).

7. Ensurethe APN name is setto ims
at Check APN. Change it if
necessary.

8. Select the desired Internet
Protocol for the APN network.

9. Select the User Equipment tab.

. Enter the IP address of the DUT
according to the selection Internet
Protocol.

11.
12.
13.

Select the Network tab.
Select IMS Services.
[NG-eCall]

Set VNID for PDN1 to 1.
Set VNID for PDN8 to 1.

14. Select OK to confirm.

Save...

Simulation Parameter Setup

Simulation

Common

Status Change

Trigger

Message Log Monitor

Default Gateway

PDN Parameter
Services

uiM/siM

Machine Config:
MTB000A #1
RF Connector
Slot #1: RF Sub Module v
Slot #2: RF Sub Module S
RF Sub Module
Main/Aux: | Main b

Simulation Model

NR

Smuaton B 20d @5 Edt By Copy [y Pose [ Doeic @y Qoton | View < | £ §
-~ o, ok ORUAPN e s
o I b aci: 9 QCI: Depend on UE.
Senvoes 2 Pes 1921682108 acts Q0 Depend on UE. aCt Depend o
b
=15 s e "
EE e S VRV VI, o—
o s [ VYR U SR I —
EE - (OO VI VST SR T —
ak s | s rtmtente [ Dot o]
ap s | e ot o]
a ws B s U I I SR S —
Check DNN/APN  fims v|
IF Type: (@) IPvd (3 1Pv6 () IPvdvE  (Temminate: |Pyd )
arer PDN-Gateway Network |P Data Traffic
LE Address
IPvd: [192.168.2.102
IPv6: [20010:0:1::1
& IPva(UE) 15216811
Defautt Gateway (Commen) Port (UE): 28400
IPv4: 192, 12 uppP
et a2 s
o e 2
s PDN-Gateway Network |P Data Traffic
O Use the following Address
DNS Address. Primary P-CSCF Address
IPv4{Primary): 192.168.1.2 1Pvd: 192.168.1.2
1Pv{Seconday): it LU
IPvé: 001:0:0:1 Secondary P-CSCF Address
P =
e o
Tertiary P-CSCF Address
IPvi: 9.
IPv6:
o
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15. Select UIM/SIM.
16. Add or select the UIM/SIM.

17. Enter the appropriate UIM/SIM
settings.

or

Confirm if the UIM/SIM settings
apply to the SIM card of the DUT.

18. If desired, save the Simulation
Parameter Setup by selecting Save.

19. Confirm Simulation Parameter Setup
with by selecting OK.

20. Select the UIM/SIM tab at the left-
hand side of the main screen.

21. Selectthe applied UIM/SIM from the
drop-down list.

22. Confirm the choice by selecting
Apply.

Cell Parameter Setup

1. Select ‘E‘,; to open Cell Parameter
Setup.

2. |If available, load existing Cell
Parameter Setup by selecting Load.

PO2E0A

UIM/SIM*
“ fApply | ¥ Restore

IM5| 001010123456783

3G Securty: | TS34.108 ~

IS ﬂl uopENwIS I,H Assan F J

[ Test UIM/SIM Mode

UIM/SIM Name:[PO0358x
st [oot0r0rz3486789

3 Secuty: (1534108

] Test UIM/SIM Mode:
«
op: [00000000000000000000000000000000 |

o
AUTN: [4COFEAB889000001326754COFEABSS |
K [s7sacorersssasmacrocesmszsonizz |
o« [escomemvemsmn

K: |DD1 122334455667 78899AABBCCODEEFF

OF.

TOPc:

RAND: |0123456739ABC DEF0123456789ABCDEF

AUTH: |54CDFEAH98-B‘3CH)DDD1SZG754CDFEAHBB

IK: |G754CDFE‘\E9339EAEFDC4576231DD132

CK: |326754CDFEAB‘383‘JBAEFDC4576231001

i:@ Anritsu - SmartStudio MR - Ver,02,00.11.00
File  View Setup  Simulation Test Log System  Help

=0 )o %
|

Measurement A

Save...

Load...
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10.

Select LTE from Cell list.
Unfold Common in Cell parameter.

Set the external attenuation (DL
Ref Power and UL Ref Power). It
shall match the attenuation of the
RF antenna and the antenna
cable.

Unfold LTE in Cell parameter.
Set the operating band

(LTE Band) according to the DUT.

[NG-eCall]
Set Common — eCallOver IMS
Support — Supported.

If desired, save the cell
parameter setup by selecting
Save.

Confirm Cell Parameter Setup by
selecting OK.

IMS Services Settings

1.

Select 1 to open IMS Services.

Go to Property.

Select and highlight IPsec
Settings.

Select|,,, to edit IPsec Settings.

I Cell Parameter Setup [m] X
Cell List: Cell Parameter: LTE - Defautt Cell A
|mm DO Pl s
E-NR |i
i i Defaultt Cell A 4 Common
-~ Defait Cell B Cell Name Defaut Cell A
gj:ﬁ:: g::: ([:J Power Sharing Mane
. Default Cel E TRx Ref Paint ) BTS
. Defautt Cel F Power Sharing (DL} Mone
Default Cell G DL Ref Pawer -300
i i Defaut Cell H UE Rx Power 30.0
= [Ri3 DL Pathloss 0.0
Default Cell A Power Sharing (UL} lone
- Default Cell B UL Ref Power 100
- Defautt Cell C UE Tx Power 10.0
- Defautt Cell D UL Fathloss 0.0
- Default Cell E MCC 001
MNC 0k
Cell Identity 0
IMS Emergency Support supparted
eCall Over IMS Support supparted
E-PLMN List
> Emengency Number List
Cell Bamed Mot Bamed
4 Pcoess Class Bamed Mot Bamed
Access Class Bamed Mot Bared
> LTE Access Class Bamed
4 LTE
RS EPRE 55.0
Uplink Tanget Power Density -14.8
MME Group |D 32763
MME Code 0
TAC 1
Duplex Mode FDD
E-UTRA Band Band1
Channel (DL} 300
Frequency (DL) 2140.0
L Save Load Cancel
-] a2
- PERDRE H Iz 4§
B 1MS Services - o
Eile  View Virual Network Tool Help
0 [® &) % ring
| Virtual Network List | - X
P #Add §J Delete |7~
VNID  CSCF DNS DNS2 twi NTP ~
192.168.2.230 192.168.2.230 192.168.2.230
2001:0:0:11:2 2001:0:0:11:2 2001:0:0:11:2
11.1.2 1112 192.168.2.230 v
<
Virtual Network Information 1 x

Property
v CSCF
Enabled True
Host Name test3gpp.com
1P Version 1PV4 & IPVE

1P Addresses (IPv4; 192.168.2.230,(none),(none)
IP Addresses (IPv6] 2001:0:0:11:2,(none) (none)
Port 5060

Monitoring UA  sip:user@lest 3app.com
SWSC Auto Forware False

IMS Authentication  True

UserList [Count=2]
Response Compar False
|Psec Seftings 1IN
Extension True
Virual UAEnabled True
Virtual UA sip:0123456789@test 3gpp.cor
Max-Expires 1000000
IPsec Settings

Sets up IPsec parameter.

A | TargetSenice  CSCF ~

v

Monitoring UA  Virtual UA UserInfo

[ Advanced Wode

IS Authentication TFSenerT BeRAver
User Name b Normal
Ignore Request
Send Error Response.
400 Bad Request
Win-Expires [0 rejected - TR TR BeRaeT
Public |dentity Expire Dae
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5. Enable IPsecActive and edit the
settings according to the DUT.

or

Disable the IPsecActive to
deactivate IPsec.

6. Select OK to confirm IPsec
Settings.

7. Set IMS authentication to either
True or False according to the
DUT.

8. [NGe-Call]
Set the PSAP setting of each
VNID.

« VNID 1:
PSAP Enabled — True

* VNID2 to VNIDS:
PSAP Enabled — False

IPsec Settings

IPsecActive
Active algorithm

h 5-06
hmac-sha-1-9

X

Active encrypt-algorithm

€« (€D

<

aes-che
null
oK | | Cancel ‘
B IMS Services — [m]
File View Virtual Network Tool Help
0 |® @ | % Ping
Virtual Network List | - X
% o5 | WyAdd §8Delete | V-
VNID CSCF DNS DNS2 Mwi NTP ~
1 192.168.2230 1921682230 192.168.2230 B
2001:0:0:11::2 2001:0:0:11::2 2001:0:0:11::2
2 1112 1112 192.168.2.230 ~ ©

Virtual Network Information

Port 5060
sipuser@test 3gpp.com

Monitoring UA

e
Response Compa False
IPsec Settings REIVE

IP Addresses (IPv6 2001:0:0:11::2,(none) (none)

4 | Target Senice | CSCF ~

Monitoring UA  Viriual UA User Info
User List

| IMS Authentication || 3 L

®  Advanced Mode

User Name

‘ ° Normal

‘ . Ignore Request

2001:0:0:1::2

2001:0:0:1:3

I IMS Services - o
File View VirualNetwork Tool Help
0 |® & % ring
Virtual Network List | - X
Fd # Add §J Delete |7~
VNID CSCF DHCPvE DNS DNS2 Mwi ~
1 2001:0:0:1::2 192.168.1.2 192.168.1.3 7

<

Virtual Network Information

=
®

> NDP A | TargetSenice | CSCF ~
v NTP
g Eal Monitoring UA  Virtual UA User Info
LPsap; [ ms Autnentication | credential: [uUser List -] ®  Advanced Mode
A Fae UserLst (WS ST
UserLis S AKA
RCS
Enabled False B o Normal
¥ VoLTE Conference [Userame | [ fonore Reauest
- iail:m False ‘ ©  Send Error Response
Enabled False [ 400 Bad Request
v BSF — - B
Enabled False Min-Expires |0 - rejected -
~ NRF v Public Identity Expire Date
PSAP

= senice Log [&] Virtual Network Information
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1. Select ' to start the simulation.

2. Set NR cell to OUT of service by
selecting <.

3. Set the DUT to online and
confirm that UE status switches
to Communication.

[ Anitsu - SmartStudio NR - Ver.05.11.00.00
File VMiew Setup Simulation Test Log System Help
E g P @)% %O Mesuement - o QESBEEEH Do %
Test Case

WRT | LTET |

uonepnus M| Aewages ynegeg BE

WIsAAIN 7 | sBueyy smess 7

NR1: Defautt Cell A 7T MNC:0

i DL Power: -10.0 dBm
hl‘ ULPower 50 dBm

@ﬁ? Service: IM

MNC: 01F

E Anvitsu - SmartStudio NR - Ver.05.11.00.00
Ele View Setup Simulstion Jest Log System Help
EE P P @ % O Mauement -~ o OEEEE B 2o % 4% 0
TestCase

uaneinug | Aeses sjnesag g

aBueyy sres

— - @

Packet MS
2 Connection(s)

B

i3
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aj H
4. Select ] toopen IMS Services. B s —
. File  View Virlual Network Tool Help
5. Go to Information. 0B @ wrn
Virtual Network List ] - X
6. Select User Info the tab. ¢ o |PyAdd @ Delels |7~
" " VNID CSCF DNS DNS2 MW NTP ~
7. Go to Registered List. L, e 121082250 28223 : .
2001:0:0:11:2 2001:0:0:11:2 2001:0:0:11:2
H . 1112 1112 192.168.2.230
8. Confirm that the DUT is - PN N e - - o
registered at the IMS server. -
IP Addresses (IPv6. 2001:0:0:11:2,(none).(none) | Target Senvice
Port 5060
Monitoring UA sipuser@test 3gpp.com Monitoring UA  Virual UA  User Info
IMS Authentication False . " 5
I A o= & WS Authentication | 3 3§ X
Response Compat False User Name -] Normal
I Settings Active . Ignore Regquest
Extension True 001010123456729@test. 3gpp.com
Virtual UAEnabled True | ‘ @ _SendEror Response
Virtual UA 5ip:0123456789@test.3gpp.cor 400 Bad Request “
Max-Expires 1000000 Registered List
CompumieAm o Tobe bin Sxptos 1500 B & woced -
Originating ID True Public Identity Expire Date
Terminating ID True @ 5ip:001010123456789@... 08.03.2021 09:16:55
Precondition True W
End Call
IPsec Settings
Sets up IPsec parameter.

= senice Log [&] Virtual Network Information
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3 ACQUA Configuration

3.1 General Settings

1. Start Hardware Configuration.

2. Drag and drop the blocks from the left-hand selection area into the right-hand configuration area.
Interconnect the blocks according to the applied connections. Alternatively, use the Hardware Configuration
Wizard.

B Hardware Configuration X

S orkplace Settings L8 1sbCORE Optio Reset Configuration Qg Sho d
v Assignments 1 | 2 cnannel properties | 1 Puise Routing | 13bC0RE Sync. source: [Internat (48000Hz) ~ | @ | ClockPitcr: [ 00| ppm W A O

~ 1abCORE In-/Outputs

Teadphone
L Amp. TP

| ||

| Analogin 172 L,

HMS 113 (2021)

| Analog Out1/2 1y

II
v,

v

Mouth

1 Power Amp.
(Slot 10)
2

1
— o VIBRIDGE,
i
4
5 =
Al | e Anritsu MT800...
2 < Connected: 5 | . VolIP Encoder Cal.: 0,0 dB
labCORE o] ! Decoder Cal: 0,0 dB DUT
_[1Anaiog onu;g = s> —»2 SIF’rS!resmlhq &> Ethermet Analog < =
= r
2 % USB 110 <>————————<> 1 spootgior
4-{Voitage 3 'E'.gJ &7 AMRWeI180001
4={Current 3 o =
4 Voitage 4 B -
4 Current 4 ACQUA .g 2
- 1Analun QutHD o
= 506 41—
4~{Voltage 5 SH=
4 Current 5 6
BEQ Filter 1
+{votage & 7l pREER Ll “
4{Current §
Z 8 R o R +
Gh.2: 114 dB, HP
S P8 cha a0 e
2 414 cna 114 08.HP
{3
14 2
in use
Mic Amp.
#! (Slot 7)
2
3
4
Power Amp.
1 (siot9) 2
2 =
Power Amp.
! (Slot 10)

inuse T

ADAT In

1111

Z00m; e—e 135%  Q Zoom All

3.2 IabCORE Settings

1. Open VolP Settings. & VoIP settings x
2. Go to the Network Settings tab. g - [0 & | % Network impaiments...
3. Select the desired Internet Network Settings | SIP Settings | RTPSettings | Call Radio Tester Wizard | Diagnostics
PrOtOCOL IPv4 Configuration IPvé Configuration
4. Determine the IP address of ®on O o Oon ®on
labCORE. P | 192 . 168 . 2 . 101 |
SubnetMask | 255 . 255 . 0 . 0 |
Gateway | 192 . 168 . 2 o1 | manual
DN [0.00.0 |
Apply MAC address: 00:1f:7b:68:01:8b
Status: Audio System @ Reset VolP System @ Reset SIP Registration (0} SIPCall () RTP Stream (0
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5. Select the SIP Settings tab.

6. Enter Port and Server address
according to IMS Services from
SmartStudio NR.

7. Select Register to register
labCORE at the IMS server of
Anritsu MT8000A.

8. ACQUA indicates the successful
registration via the green virtual
LED and a text hint on screen.

& VoIP Settings X
? = ED n |&\ Metwork Impairments...
Network Seitings | RTP Settings | call | Radio Tester Wizard | Diagnostics |
General Settings SIP Registration
Port uop v Server Address [192.168.2.230:5060 |
Contact |s|p:2345@192.1sa.2.230:?uw ‘ User ID |2345 |
Firewall Policy None ~ Password [] show | |
Firewall Address | ‘ Identity & |sip:2345@test.3g|pp.com |
Contact Parameter | |
Apply
Cutbound Proxy | |
Status () Unregistered
Register Unregister
Status: Audio System @ Reset VoIP System @ Reset SIP Registration ) SIP Call ) RTP Stream ()
e VoIP Settings x
]=r‘ = ED n |\Network|mpairments...
Metwork Settings SIPSettmgs RTP Settings Call Radio Tester Wizard Diagnostics
General Settings SIP Registration
Port uop v Server Address [192.168.2.230:5060 |
Contact |5|p:2345@‘|92.168.2.230:?[)6[) ‘ User ID |2345 |
Firewall Policy None ~ Password [] show | |
Firewall Address | ‘ Identity & |sip:2345@test.3gpp.com |
Contact Parameter | |
Apply
Cutbound Proxy | |
Status O Registered
Register Unregister
Status: Audio System @ Reset VolP System @ Reset SIP Registration @  SIPCall ) RTP Stream ()
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9. Select the RTP Settings tab.
10. Set the appropriate voice codec.

3.3 Call Establishment

, VolIP Settings
(=] g

7 h ED = |‘\Network|mpairments...

Anritsu MT8000A Control Computer

1.

ok~ wbd

Open IMS Services 1 .

Go to Information.
Select the User Info tab.
Go to Registered List.

Confirm that both clients
(labCORE and DUT) are

registered at the IMS server.

- QEDE

Network Settings | SIP Settings | RTP Settings| | Call | Radio Tester Wizard | Diagnostics |
General Settings Codec Configuration
Remote Port [7o78 ‘ | AMRAWE, 16 kHz, PT = 96, mana |
Local Part Payload Type
Media encryption None ~ Packet Length 20 ms ~
Initial jitter buffer length ms
Parameter
SITEL) Encoder | |
FMTP |octet-a||gn=1 |
Default Edit...
Advanced
Encodi.ng delay [(RCV): 98,5 ms Apply
Decoding delay (SMD): 1225 ms
Status: Audio System @ Reset VolP System @ Reset SIP Registration @  SIPCall () RTP Stream ()

B E D =

L1l

Sets up IPsec parameter.

B 1S Services - [m]
File View VirualNetwork Tool Help
®) @) | % Ping
Virtual Network List | - x
o5 |Pyadd 5 Delete |V~
VNID CSCF DNS DNS2 Mwi NTP ~
1 192.168.2.230 192.168.2.230 192.168.2.230 7
2001:0:0:11:2 2001:0:0:11:2 2001:0:0:11:2
2 . 30 v
<
Virtual Network Information 2 x
Property
IP Addresses (IPv6 2001:0:0:11:2,(none),(none) A | Target Sendce | CSCF v
Port 5060
Monitoring UA sipuser@test 3gpp.com Monitoring UA  Virual UA  User Info
SMSC Auto Forware False User List L] Advanced Mode
IMS Authentication False . .
WS etz
5 UserList [Count=2] & RS —
Response Compar False User Name 2 Hormal
Active @ims mnc001 mce001. 3gppnetwork org ®  ignore Request
Extension True 001010123456789@test 3gpp.com
= ® SendE R
Virtual UAEnabled True ‘ end Frror Response
Virtual UA 5ip:0123456789@lesL3gpp.cor 400 Bad Request
Max-Expires 1000000 Registered List P_CSCF Restoration
Min-Expires 1500 Vin-Expires (1500 % rejected - g
Communication Fo False =T
Originating ID True Public Identity Expire Date Make Call
TerminatingiD  True sip:2345@test 3gpp.com  01.03.2021 11:35:24 e
Precondition True v @ sip:001010123456789@... 08.03.202109:16:55 =
1Psec Settings.

= senice Log [&] Virtual Network Information
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ACQUA Computer

1. Select the Call tab.

2. Enable Automatic in section Jitter
Buffer Reset.

3. Enterthe SIP URI (SIP address) of
the DUT in the textbox Target.

4. Select Call.
or

Call labCORE from the DUT.
Dial labCORE identity (e.g.,
2345) and execute call.

5. The status switches from
Released to Streams running. The
virtual LED switches from gray to
green. The virtual LED SIP Call
illuminates green.

e VoIP Settings I} x
? = ED n |‘5\Networklmpairments...
Metwork Settings SIP Settings RTP Settings Radio Tester Wizard Diagnostics
SIP Call Jitter Buffer Reset
Target |sip:001 010123456789@192.168,2,.230:50000 v| ] Automatic
DAutocomplete
- Manual Reset
Status O Released
\ Call Terminate
Send DTMF
RTP Stream
Remote ‘ e
Status @ 1dle
I start Stop
Codec Parameter Adjustment
Selected Codec: AMR-WB, 16 kHz, PT = 56, mono
Send Parameter
Status: Audio System @ Reset VolP System @ | Reset SIP Registration @ SIP Call () RTP Stream ()
e VoIP Settings x
? = ED n |‘5\Networklmpairments...
Metwork Settings SIP Settings RTP Settings Radio Tester Wizard Diagnostics
SIP Call Jitter Buffer Reset
Target |sip:001 010123456789@192.168,2,.230:50000 v| ] Automatic
DAutocomplete
- Manual Reset L\\’
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 = 56, mono
v| Send Parameter
Status: Audio System @ Reset VolP System @ | Reset SIP Registration @@ SIP Call @  RTP Stream ()
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Anritsu MT8000A Control Computer

1.

2.
3.
4

Open IMS Services.

Go to Information. Target Service

Select the Monitoring UA tab. Monitoring UA  virtual UA User Info

Select labCORE/DUT from the (sip:001010123456789@ims.mnc001.mcc001 3gppnetworkorg | Appiy | Cancel ® A
drop-down list and select apply.

Confirm if the applied device has
the status Connected.

Information

SIP Idle
I

0ff )

I
Ringing

Calling
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