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MAPS™ 5G N1N2 Interface Network Architecture
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Communications

Features

End-to-End 5G Network Emulation

Emulate UE+gNodeB and AMF nodes

Supports Control plane signaling and User plane traffic
Generate and process NGAP/NAS (valid and invalid) messages
Insertion of impairments to create invalid messages

Supports customization of call flow and message templates using Script and Message
Editor

Ready-to-use scripts for quick testing

Supports scripted call generation and automated call reception
Emulate Massive UEs (up to 64,000) with Voice Traffic

Emulate User-plane GTP traffic at high line rates (up to 40 Gbps)
Provides Call Statistics and Events Status

Supports Command Line Interface (CLI) using Python API Client



Protocol Stack Specification
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Protocol Stack Specification (Contd.)

N1N2 Interface (QNB - AMF) TS24.501
NG-AP 3GPP TS 38.413 VV0.7.0 (2018-03)

SCTP RFC 4960
Non-Access-Stratum (NAS) 3GPP TS 24.501 V1.0.0 (2018-3)
NR and NG-RAN 3GPP TS 28.300 vV2.0.0 (2017-12)

* NG Application Protocol (NGAP): Application Layer Protocol between the gNodeB and the AMF

e SCTP for the control plane (SCTP): This protocol guarantees delivery of signaling messages
between AMF and gNodeB (N1N2). SCTP is defined in RFC 2960
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MAPS™ 5G Call Scenarios

* UE Registration Signaling

>

YV V. V V V V

>

Initial UE Message

Downlink NAS Transport
Uplink NAS Transport
Registration Procedure
Authentication Procedure
Security Mode Procedure

PDN Connectivity Request
Initial Context Setup Procedure

* Session Establishment Procedure

>
>
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Communications

Session Establishment Request
Session Establishment Accept

Session Release Procedure
> Session Release Request
> Session Release Command
> Session Release Complete
Deregistration procedures
> Deregistration Request
> Deregistration Accept
UE Context Release Procedure
> UE Context Release Command
> UE Context Release Complete
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InitialUEMessage, Registration Request

| Scenario

Tr t,

UPlinkNASTransport , Authentication Response

DownlinkNASTransport , Security Mode Command

1oN
signaling

NAS Authentication

UPlinkNASTransport, Security Mode Complete

Accept

ContextSetupResponse

UPlinkMASTransport, Registration Complete

UplinkMASTransport, UL NAS Transport, Session Establishment Request

PDUSessionResourceSetupRequest, DL NAS Transport, Session Establishment Accept

PDUSessionResourceSetupResponse

UplinkNASTransport, UL NAS Transport, Session Establishment Request

PDUSessionResourcesetupRequest, DL NAS Transport, Session Establishment Accept

PDUSessionResourceSetupResponse

UplinkNASTransport, UL NAS Transport, Session Release Request

PDUSessionResourceReleaseCommand, DL NAS Transport, Session Release Command

PDUSessionResourceReleaseResponse

UplinkNASTransport, UL NAS Transport, Session Release Complete

Complete

\ Session
Creation

Session

UplinkNASTransport, UL NAS Transport Session Release Request

PDUSessionResourceReleaseCommand, DL NAS Transport, Session Release Command

PDUSessionResourceReleaseResponse

UplinkNASTransport, UL NAS Transport, Session Release Complete

UplinkNASTransport, Deregistration Request

UE Context Release Command

UE Context Release Complete

Deregistration
and Context Release




Testbed Configuration (AMF)

14 MAPS AMF (N1N2 RELEASETT ) - [Testbed Setup - TestBedDefault] - o X

| Configurations Emulator Reports Editor DebugTools Windows Help -lax

eFhes sl ¢ H:G < L0
HE

Config Value A | |[¥ Enable

k=l AMF 1
L5 amF1
|- Taffic Adapter Index 1
- AMFIP Address 192.162.13.61
- AMFPort 38412
[ AMFGTP IP Address 192.162.13.61
F=l PLMN Identity
MCC 001
MNC o1
F=l Network Slicing NSSAI 1
Li#l Network Slicing NSSAI1
L AMFMame glamf
[ AMFRegionID 2
- AMFSetD 1
L AMF Pointer 63
H=) DNN Configuration 3
F=) DNN Configuration 1
L DNNName default
H=l IPv4 Range
|: Start IP 192.168.15.121
End IP 192.162.15.140
L# 1Pv6 Range
1) DNMN Configuration 2
L&) DNN Configuration 3
F=1 Taffic Parameters
L Taffic Enable
- GIP Portfor Traffic 2152
- Toaffic Type GateWay
H=) GateWay Canfiguration
1Pv4 Gateway Address 192.168.12.1
Subnet Mask 255.255.252.0
1Pv6 Allocation for UE Enable
1Pv6 Gateway Address fe80:48c3:0457:0b6d:3133
1Pv6 Subnet Mask fiff::
F# Packet Load Traffic Configuration
[ Primary DNS IP Address 2888
L Primary DNS IPv6 Address 2001:4860:4860::8888
L=) UE Simulation Parameters
I Type OF UE Simulation Profiles
[ End User Configuration AMF_Profiles xml
- CSVFileName Ci\Program Files\GL Communications Inc\MAPS...
L=} Aute Generated Users Info

f
Mo Of Users To Be Simulated 1000
4 4 Starting IMSI 001013012041631 v Start Edit
- v

@ _Initialisation Errors | @ Enor Events A
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Testbed Configuration (gNB)

I End User Configuration
[ CSVFileName
Usl Auto Generated Users Info

UE_Profilesaml

C:\Program Files\GL Communications ...

@ Initialisation Errors

start Edit

| @ Error Events

MAPS gNE (N1N2 RELEASE17) - [Testbed Setup - TestBedDefault] - o X
8 Configurations Emulator Reports Editor Debug Tools Windows Help A x
PRI T EILN 1 EXd PRI

HE
Config Value [ Enable
[=) gNBConfiguration 1
L) gNBConfiguration 1
b Traffic Adapter Index 2
b gNBIP Address 192.168.13.12
L gNBGTPIP Address 192.168.13.12
L GTP Port For Tiaffic 2152
F SCTP Mode Client
k- Global RAN Node Type globalgNE-ID
L gueiD 10000001
L Ng ENE Configuration Macro gNE Id
F MacroghsId 12345
b Short Macro gNB Id 12345
L LongMacro gNB Id 125
E N3IWF Name LW
L RAMMode Name gnbO0000C00T
b Paging DRX vize
L cellidentity 000000001
[l Supported TA List 1
=) Destination Parameters
L Select AMF Pool 1
H=J AMF Pool Configurations
L) AMF Pool 1
L=l AMF Pool 1
L= amF 1
Lo amei
AMF IP Address 192.168.13.61
AMF Port 38412
gNE Port 38412
FS) Traffic Parameters
E o Toaffic Ensble
H=) MobilelPCore Traffic
L GIP Client IP Address 192.168.13.12
H5) Packet Load Traffic Configuration
Packetload Traffic Type HTTP Traffic
Management IP Address 192.168.12.60
Traffic Mode GTP TO GTP
Hil External GateWay Configuration For PacketGen
LiJ GTP Gateway for SIP or RTP Generation ver [P
L2 UE Simulation Parameters
| Type OF UE Simulation Profiles
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Profile Configuration (AMF)

74 MAPS AMF (N1N2 RELEASETT ) - [Profile Editor - AMF_Profiles] - m] x

[W" Configurations Emulator Reports Editor DebugTools Windows Help - 8 x

LYY ] EXY TR EEYCE-]
HE .

Profiles (Edit-F2] Config Value
1 12041631

>

[¥ Enable

P——— H=) Mobile [dentity
I Type OF Identity sucl
3 MSIN3012041633 Foomsi 001013012041631
4 MSINI012041634 K=l suc
& MSINZ012041635 SUPI Format IMSI
Protection Scheme Identifier Null Scheme
6 MSINGD12041636 Home Network Public Key Identifier 0
7 MSINZ012041637 o imE 359877068325248
5 MSIN30120416%8 - IMEISY 1224567890123001
L MsisoN 3012041631
o MENE0LAHE H=) Authentication Paremeters
10 MSINI012041640 | Authentication Type 56-AKA
11 MSIN3012041641 [ Authentication Algorithm Type Milenage
o Key 00112232445566772809aabbccddecff
12 MSIN3012041642 -
|- Operater Variant Parameter Type OPc
13 MSIN3012041643 - o 010203040506070809101 1121314151601 ..
14 MSINI012041644 I oec 01020304050607080910111213141516
- AMF 8000
15 MSIN3012041645
I saN 000000000079
16 MSIN3012091646 M2l Integrity and Encryption Algorithm Selection
17 MSIN3012041647 |- NASKey Set Identifier 7
18 MSINI012041648 L Type Of Security Context Flag Native Security Context
H# Required QOS
18 MSIN3012041643 H#) Metwork Initiated Deregistration Parameters
20 MSINZ012041650 Hzl SMS Call Parameters
21 MSIN3012041651 ) UE Context
PCSCF IP Address 192.168.12.181
22 M3IN3012041652 PCSCF IPv6 Address feBln48c3:0457:0b6d:3133
23 MSIN3012041653 IMS Voice Over PS Support Supported
24 MSIN3012041654 DNN intemet
il QOSRule
25 MSIN3012041655 2 Session AMBR
26 MSIN3012041656 U=) Traffic Parameters
27 MSINZ012041657 tg PacketCheck Traffic Parameters
=1 Mobile Traffic Parsmeters

28 MSIN3012041658

TCP Server p 192.168.15.80
MSINZ012041659 v TCP port for HTTP 20 Add Insert | Delete

f P

r ) < 2 05 Socket Enable o||lZ==
Tnsert Delete Cear |

-

Communications @ Initialisation Errors | @ Error Events | @ Captured Enors | 4
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Script Editor

& ScriptEditor - [E\17-01-28\MAPS5G-N1N2 -Verylatest\MAPS\N1N2\RELEASE 1 7\gNB\ Scripts\ 5SGNGAP_gNB.gls] O X
¥ File View Edit Shorcuts Tools Help .8 x
D E R ox = E‘_‘F|‘?|
Command Window Bx|]q 5GNGAP_gNB pxoF
- Action 2l //UE Registration Procedure// ~ ;
end 31 //Initiates Registration procedure by sending Registration Reguest Message // g
~Recv 4 2
~Decode 5! Parent3criptld man p—
~Bind 6! RANState="Null";
~Unbind 7! 5GMMSubStat S5GMM-NULL";
~Load Profile B! 5GMM3State = "RM-NULL";
~ Start Timer RAN UE_NGAPID=0;
~Stop Timer //REN_UE_NGRPIDs="RAN";
Stop Retransmit Timer 11 //I;llEclT;queIcl RAN UE_NGAPIDs RAMN UE_NGRPID; //Signaling Binding Id
[#- Conditional & Flow Contral 2! PostSend=1;//It is ;eqaired in case of multithreading as per developers.
[H- Variable 13! RegistrationAttemptCounter = 0;
[¥-Maps CLT 14 DeRegistrationAttemptCounter = 0;
[H-Logs { Comment 15 KGNB = (binarystring)0x0000;
[ Init 16: PTI = 0O;
[~ Child Script 17, PDUSessionId =
[H-DataBase 1%, ULNasSeg = 1;
Send Report DestinationSCHumberPlan=1;
Resume 0; DestinationSCHumberType=l;
Return 1l; RoutingIndicatorDigit=(binarystring)0000;
Indude 2{ ProtectionSchemeIdentifier=0;
Exit 23; HomeNetworkPublicKeyId=0:
[H- Utility Functions 24; UEsUsageSetting=0:; //Voice Centric
[ Traffic Commands 25; InitialCtxtSetupRegWithRegAccept=0:
26; MaxReguestAttempt=0:
27 /f/Initilization PDU Status Indicator (array) variable
i=0:
PSI.S5ize=15:
loop (PSI.Size)
PSI[i]l=0;
2i endloop;
33
34f MsgHandler:"NGAPMessageHandle
35! KIdDispStr "
36! KIdDispStrz: "
7{ KIdDispStr3
EIdDispStr%
KeyIdentifier:KIdDispStr3,TMSI, KIdDispStr4, IMSI,KIdDispStrl, RAN UE_NGRPID,KIdDispStr2,AMF UE N
//NGRP Causes
IsRadioNetwork=0;
2 IsTransport=0;
43 IsNas=0;
44 IsMisc=0;
45
46; //CLI Parameters
47 MsgSeqCount = 0
48 LoopCountl = 0;
aq T = 0 ¥
< >
Ready |Line Count - 257 [ Line: 1 Col: 1 [NUM A

12
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Message Editor

'BS Message Editor - SuthenticationRequest
File  Miew Direction Tools Help

= EH 7 X

- MAS
Extended Protocol Dizcriminator
Security Header Type

e

InfarmationE lemerts

E| BG5S FRegistration Type and NAS Key Set Identifier
Fiegistration Type

Follovs-On Request

MaS Key Set [dentifier

Type of Security Context Flag [T5SC)

- 5GS Mabile Identity

Length

Registration Reques i}

Registration Accept = 66

Registration Complete = 67

Registration Reject = 68

Deregistration Request [UE originating] = B9
Deregistration Accept [UE orginating) = 70
Deregistration Request [UE teminated] = 71
Deregistration Accept (UE teminated) = 72
Service Request = 76

Service Reject = 77

Service Accept = 78

Configuration Update Command = 84

e [

= HGALP Layer =

HGALP-PDU
Extensibility Marker
Choice Index
IrocedureCode
Contents
procedureCriticality
Contents
Talue
Length
Extensibility Marker
IrotocolIE-Container
Iteration Count
IrotocolIE-Container
IrotocolIE-ID
Contents

procedureCriticality

Contents
Talue
Length
AMF-UE-HGAP-ID
<
Ready

= CHOICE

a
a

= INTEGER

4 id-DommlinkNASTransport
ENUMERLTOR

0 rejectil)

Open Type

za

o

ZEQUENCE OF

2

Instance 0

INTEGER

10 id-AMF-UE-NGAP-ID
ENUMELRALTOR

0 rejectid)

Open Type

3

INTEGER

MUK
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MAPS™ oNB Emulator testing 5G Core Network

DUT
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MAPS™ 5G NIN2 Use Cases

MAPS™ N1N2 configured as AMF to test gNB (DUT)

UE | -~
UE 5&*"7 =

DUT

AMF

N1N2

MAPS™ 5G NGAP/N1N2

MAPS™ N1N2 configured as gNB to test AMF (DUT)
DUT

UE

-

— N1N2

]’z‘s g} g
UE 5% — 7" ¢oNB

s

O GL MAPS™ 5G NGAP/N1N2

Communications
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MAPS™ 5G N1N2 Use Cases (Contd.)

Wrap Around Testing of AMF

16



MAPS™ 5G N1N2 Interface — Call Generation

MAPS gMB (N1N2 RELEASETT) - [Call Generation -CallGenDefault] - o X

|4 Configurations Emulator Reports Editor Debug Tools Windows Help - & x
QFBssv@Rv ¥ i L0 0
IECTTE &

ProtocollE-Field
11:18:16.462000 FrorecollZ-1D
) procedureCriticality

UlplinkMAST, L UL NAS T t G Establishment R t Vali
plini ranspor ransport, Session E stablishment Request 114181 458000 alue

POLS essionResouceS etupResponse. 121 id-UserLocationInfor

0 reject(n)

St Ho | Soipt Name Frofie CallInfo Sorpt Exsoution | Stalus Events Profie | Resut | Total lterations | Completed Iteralions
1
2 EGNGAP_UESessionContiolgle  MSININ 2041632 Start Unknown 1 [
3 BEMEAP_UESessionContiolgl  MSIN0N 2041633 Start | Unknown 1 i
4 SGNGAP_UESessionContiolgle  MSININ 2041634 Start Unknown 1 [
5 BEMEAP_UESessionContiolgl  MSIN30N 2041635 Start | Unknown 1 i »
Delete | Insert | Refresh| stort | stertal| oo || stopan fw] abor | abortan|
Save Column width ——— f—— | Show Latest
~ Find
BT BMF O =
[====————==<= NGAP Layer =
NGAB-EDU = InitiatingMessage (0)
) ) InitiacingMessage -
DowmlinkhAS Transport, Request 11-1815.057000 ProcedureCode = 15 id-InitialUSMessage
procedureCriticality =0 reject(d)
UplinkNASTranspor, ion Response Value =
11:18:16.058000 InitialUEMessage =
DownlinkNAS Transport, Securty Mode Command TSI ProvocolIi-Containes D& e
ProtocollE-Field =
UplinkNASTranspott, Securily bode Complete TSI preselE s T s ta-man-vEEam-TD
e ——— procedureCriticalicy =0 reject(o
niialConlexSetupReques!, Registiation Accep TR Tatne Z
RAN-UE-NGAP-ID =2
InitialC espor: Trem =1
TAEAIREEETID DProtocollE-Field =
UplinkNASTranspor, Fregistratian Complete ErotofolIz-ID = 38 1d-NRS-2DU
11:18:16.270000 procedureCriticality =0 reject(n]
UplinkNAS Transpert, UL NAS Transport, Session Establishment Flequest ESET V;;‘:PDU -
NAS-PDU = %7£004171000D0100F110000
DUSessionR SetupRequest, DL NAS Transpott, Session £ !
essionlesouiceS etupFlequest, anspott, Session ccepl] AP Lrem z

UserLocationInformation userLocationInformationtl

i i userlocationInformationlR =
DUSessionfiesourceS stupFequest, DL NAS Transport, Session coepl | |1 o seslos -
PDUS essian Setuph PIMNTdentity -
egsionfesourcel etuphesponse 11-18:16.558000 o - ool
MNC =
UplinkNASTranspert, UL NAS Transport, Sessian Release Request R — RCe11 Taentity 50000000
thAI =
DUSessionft ReleaseCommand, DL NAS Transpor, Session Aelease Command ; -
essionAesourceReleaseComman rarspor, Session Rclease Command | oo Py -
PDUSessionResoureReleaseResponss e -
11:1:25.973000 ac = 000001
UplinkNASTranspott, LIL NAS Transport, Session slease Complete Item =3
p Z E 2 11:18:25.973000 ProtocollE-Field =
ProvocalIz-1n = 50 1a-RRCEZstablishmentCa
UplinkNASTranspert, UL NAS Transpor, Session Fielease Flequest Tmomaran e hieaiien Do e
< > < >

Scripts ), Message Sequence /( Evert Corfig )\ ‘Seript Flow /

y -
‘O' ( l @ _Initialisation Errors | @ ErorEvents | @ CapturedErrors | ® LinkStatus Up=1Down=0 |
. v

Communications
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S™5G NIN2 Interface — Call Reception

MAPS AMF (N1N2 RELEASE17) - [Call Reception] - o X
% Configurations Emulator Reports Editor Debug Tools Windows Help REIR
: 2B ; ‘ P =
CEIEE R I Y R 1EE 0 s
[SrNo [ Scipt Name [ Frofie [ callinfo | Sciipt Execution | Status [ Events | Events Frofile | Resuls [
1 NEGAPManagementHandler.als Fi:NName:, gnb00000001, gNEld: 0x1 0000001, Connecliorld:. 1001 Stop | NG Sehup Successful SendaMFConfiguiationUpdate | Pass
5 Completed | None
)
stop_| stpal | abort | abortal | [ ShowRecords [ SelectActive Call [~ AutoTrash  Trash | Shom Hidden Cals
Save |  ColmnWidh ———f—— [ Show Latest
Find
QNBD AMF ~ n
NEAP Layer ~
TritalJE Message. Fiegistiation Fequsst P —— J— Tniviacingiessage (0)
InitiatingMessage
D: Transport, Fequest 16.5058.821000 ProcedureCode 15 id-InitialUEMessage
procedureCriticality reject (0)
UplinkNAST ransport, Authentication Response Valus
16:50:59.991000 InitialUEMessage
DownlinkNAS Transpart, Security Made Command . ProrosolIs-Consaines Tems
Protocol!
UplinkMAS Transpart, Secuily Mode Complete TR omocmE R o RAN_DE_NEAB-TD
ifalCortentS et + Fregistration docent procedureCriticality reject (0)
InitialConte:tS etupRiequest, Registiation Accept 165100210000 Value
RAN-UE-NGAP-ID
IritislContestSetuph
nitislCortentS etupResponse T SR
UplinkMAS T ransport, Registration Complete 1d-NAS-EDU
16:51:00.335000 procedureCriticality zeject (D)
UplinkM&8 Transport, UL NAS Transport, Session Request 185100400000 V:;‘S*fm =
HAS-PDU 4171000D0100F110000000000: 406
DUSessionfesourcedetupequest, DL NAS Transpor, Session Estabishment Accept | oo o oo Teem
. Protocol!
PDUS essiorfesourceSetupResponse R ProtocallE-10 121 id-DssrlozscionInformstion
- procedureCriticality 0 reject(0)
UplinkNASTransport, UL NAS Transport Session Request Value
16:51:00.536000 UserLocationInformation userLocationInformationNR (1)
DUIS essionF ssourceS stupFiaquest, DL NAS Transport. Session Establishment Accept BTG ui:f";z;anmlnfvlmnmm
PDUSessionR esourceS etupResponse . oss Fideneiey o1
] 0043 e o1
UplinkNAS Transpart, UL NAS Transport, Session Rielease Request - aRCe11Tdensiny 5000000000
TAT
DS sssionesotcsReleaseCommand. DL NAS Transpoi, Session Release Command | o oo oo PLMNIdencizy
004R McC
PDUSessionR esourceR eleaseResponse oose e
16:52:00.884000 cac 0001
UplinkNAS Transport, UL NAS Transpott, Session Release Complete Toem
o g & £ 16:5200.384000 ProtocslIE-Field
ProtocolIE-ID 50 id-Ru tablishmentCause
UplinkNAS Transpart, UL NAS Transport, Session Release Request . e erinicaliny o
Vali
DUSessionRisoutceReleaseDommsnd. DL NAS Transpor, Session Relsass Command | oo oo S Rem e tanliehmentCanse o Signalling(3)
PDUSessionResourceReleaseResponse
16:52:01.085000 . ia-mmsestn
UplinkMNAS Transpott, UL NAS Transpot, Session Fielease Complete P, w proceduzeCriticality =0 zeject() «
< > < >
Sciipls ), Message Sequence { Evert Config 3, Script Flow
Errors @ Error Events @ Captured Errors ® Link Status Up=1Down=0
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« Different types of Load patterns to distribute load

« User can load multiple patterns for selected script
« User configurable Test Duration, CPS, Maximum and Minimum Call Rate etc.

Load Generation

«  Stability/Stress and Performance testing using Load Generation

Fixed Ramp Uniform
100 Jr— T /| Max Call Rate 4
g W
§ 0 % ........
35 S
o Call Rate =
Time (sec) Ramp Duration Time (sec) Min Call Rate Max Call Rate
Hormsal Sawtooth .  Max Call Rate
s A0
=
2 . M Call Rate g®
= g ’“ ! Step
et Cal
- / W
- /// I
A0 Call Rate: e e > >
Min Call Rate Ramp Duration Time {sec) Time Step Time (sec)

oGL
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MAPS gMB (N1M2 RELEASE1S) - [Load Generation - LoadGendefault] - (] x
# Configurations Emulator Reports Editor DebugTools Windows Help - & %
0¥ 2. = i E flrw ra oru
QEEs 3 PR YE 56s 9o
HR @
Total Calls To Generate | = (®indicates no limit)
Max Active Calls W I™ Unique Distributions Per Script
I™ Multi Distributions
Statistical Distribution |Fixed hd
CallRate |25
Seripts Profle  [¥ Exdusive Profiles
Scripts Profile A
5GNGAP_UESessionControl MSIN3012041631
MSIN3012041632
MSIN3012041633
MSIN3012041634
MSIN3012041635
MSIN3012041636
MSIN3012041637 4
< >
Add Delete Add Delete
[ Stop Time [ start Tme - 00:00:00.000
Days [0 Hours |0 Minutes |0 |Er|\:IT|mE 00-00:00.000 .
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MAPS™ APl Architecture

MAPS™
Server 1

s MAPS™

MAPS™ . - . Server 2 \ Netil :
Client clwat Under Test D,
- MAPS™ _—7 .
Server 3
MAPS™

> Servern

» APl wraps our proprietary scripting language in standard languages familiar to the user:
> Python
* Clients and Servers support a “Many-to-Many” relationship, making it very easy for users to
develop complex test cases involving multiple signaling protocols

oGL

Communications
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Python Client

CLI/API Support

| & Python 3.7.5 Shell
File Edit Shell Debug Options Window Help

Python 3.7.5 (tags/v3.7.5:5c02a39%a0b, Oct 15 2019, 00:11:34) [MSC v.1916 64 bit (AMDE4)] on win32 ~

Type "help", "copyright", "credits" or "license()" for more information.

= RESTART: C:\Program Files\GL Communications Inc\MABS5G-NIN2\MAPSCLI\PythonClient\examples\gNB\NIN2 PlaceCall D

efault.py

NIN2 Server Connection... True

NIN2 Testbed Starting ... ©

Trus

NINZ Profile Loading... Tzus

Check HGAP Link Status... True

NIN2 Call Initiated... True

Call Status... RM-REGISTER-INITIATED

Call Status... REGISTRATION-COMPLETED
PDU Session Initiate for Dnn ims ... True

PDU Session Established

PDU Session Initiate for Dnn internet ... True
PDU Session Established

De-register Initiated... True

Total Signalling Messages: 25

NINZ Call's LastMSGRCvV.....

Time Stamp Routs  Message

12:11:23.4484 <= UEContextReleaseCommand, , ,

#*%%% WINZ2 Call Message Flow *%#%%
CLI (gNB) <> DUT (AMF)

Time Stamp Route  Message
1:10.624 -> InitialUEMessage, Registration Request

537 DownlinkNASTransport, Authentication Request, ,

.552 UplinkNASTransport, Authentication Response

637 DownlinkNASTransport, Security Mode Command, ,

650 UplinkNASTransport, Security Mode Complete

InitialContextSetupRequest, Registration Accept, ,

InitialContextistupResponse

UplinkNASTransport, Registration Complete

FDJ Session Resource Setup Responss

PDU Session Resource Setup Response
UplinkNASTransport, UL NAS Transport, Session Release
PDUSessionResourceReleassCommand, DL NAS Transport, ,
PDU Session Resource Release Response
UplinkNASTransport, UL NAS Transport, Session Release
UplinkNaSTransport, UL NAS Transport, Session Release
PDUSessionResourceReleassCommand, DL NAS Transport, ,
PDU Session Resource Release Response
UplinkNASTranspors, UL NAS Transport, Session Release
UplinkNASTranspors, Deregistracion Regquest
UECentextReleaseCommand, , ,

-> UECentextReleaseComplete

Script Stopping... True

2 Server Discennecting... True

G-NINZ\MAPSCLT\PythonClient\examples\gNB\NIN2Z_Flac=Call_Default.py

UplinkNASTransport, UL NAS Transport, Session Establishment Request
FDUSessionResourceSetupRequest, DL NAS Transport, , Session Establishment Acd

UplinkNASTransport, UL NAS Transpert, Session Establishment Request
EDUSessionResourceSstupRequest, DL NAS Transport, , Session Establishment Acq

RESTART: C:\Program Files\GL Communicatior

MAPS™ CLI Server

CTi MapsCLI gNB (N1N2 RELEASETT)
[ File Edit View
=" ®

a X

I View Latest Command

L

2024-2-19 12:19:51.469000 : LoadProfile "UE_Profiles, xml™

2024-2-19 12:20:01.201000 : UserEvent 1 "IsTranspartlp™;

2024-2-19 12:20:03.600000 : UserEvent 1 "StartRegistration”;

2024-2-19 12:20:05.250000 : UserEvent 1 "SessionEstablish™;

2024-2-19 12:20:05,580000 : UserEvent 1 "SessionEstablish™;

2024-2-19 12:20:15,852000 : UserEvent 1 "DeRegister”;

2024-2-19 12:20:26,244000 : UserEvent 1 "GetMessageCount™;
2024-2-19 12:20:26.349000 : UserEvent 1 "GetlastReceivedMessage™;
2024-2-19 12:20:26.454000 : UserEvent 1 "GetMessageCount™;
2024-2-19 12:20:25, 574000 : UserEvent 1 "GetMessagelnfo™# Index™ —DJ
2024-2-18 12:20:25,673000 : UserEvent 1 "GetMessagelnfo™# "Index™:
2024-2-19 12:20:26, 733000 : UserEvent 1 "GetMessagelnfo™# “Index
2024-2-19 12:20:25.888000 : UserEvent 1 "GetMessagelnfo™# “Index”=.
2024-2-19 12:20:27.008000 : UserEvent 1 "GetMessageInfo™# “Index™
2024-2-19 12:20:27,113000 : UserEvent 1 "GetMessageInfo™# “Index
2024-2-18 12;20:27, 218000 : UserEvent 1 "GetMessagelnfo™# "Index
2024-2-19 12:20:27.338000 : UserEvent 1 "GetMessagelnfo™# “Index™:
2024-2-19 12:20:27.443000 : UserEvent 1 "GetMessagelnfo™# “Index
2024-2-19 12:20:27.548000 : UserEvent 1 "GetMessageInfo™# “Index
2024-2-19 12:20:27.653000 : UserEvent 1 "GetMessageInfo™# “Index™=10;
2024-2-18 12;20:27, 773000 : UserEvent 1 "GetMessagelnfo™# "Index
2024-2-19 12:20:27.878000 : UserEvent 1 "GetMessagelnfo™# “Index"=12;
2024-2-19 12:20:28. 103000 : UserEvent 1 "GetMessagelnfo™# Index"=13;
2024-2-19 12:20:28.208000 : UserEvent 1 "GetMessagelnfo™# “Index™=14;
2024-2-19 12:20:28,313000 : UserEvent 1 "GetMessageInfo™# “Index
2024-2-19 12:20:28,418000 : UserEvent 1 "GetMessagelnfo™# “Index"=16;
2024-2-19 12:20:28,538000 : UserEvent 1 "GetMessagelnfo™# “Index™
2024-2-19 12:20:28.643000 : UserEvent 1 "GetMessagelnfo™# Index
2024-2-19 12:20:28.748000 : UserEvent 1 "GetMessagelnfo™# “Index
2024-2-19 12:20:28.973000 : UserEvent 1 "GetMessageInfo™# "Index™:
2024-2-19 12:20:25,073000 : UserEvent 1 "GetMessagelnfo™# “Index
2024-2-19 12;20:29, 198000 ; UserEvent 1 "GetMessagelnfo™# “Index"=22;
2024-2-19 12:20:29,303000 : UserEvent 1 "GetMessagelnfo™# “Index"=23;
1::2024-2-19 12:20:29.408000 : UserEvent 1 "GetMessagelnfo™# “Index™=24;

1:: 2024-2-19 12:20:30.728000 : StopScript 1;

ServerLog:errCode = 0,errString = connection has been gracefully dosed for Clientld =1

Request
Session Relsase Comman

Complete
Request
Session Relsase Comman:

b b b e b b e b e b b b i b e b i b b b e

Complete

2024-2-19 12:19:37.252000 : Start "TestBedDefault.xml™ # *_gNB[0]. gNBIPAddress[0] "="192. 168, 12,28","_TypeOfUESimulation™="XML";

MNUM

2024-2-19 12:19:52,012000 : StartScript 1 "SGNGAP_UESessionControl.gls™ ™SIN3012041631" 1 # "™SIN"=( binarystring )3012041631, TMSI"=( binarystring J001013012041631,"

Ln: 111 Cok:4
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