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MAPS™ 5G NIN2 Interface Network Architecture

Real gNB
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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 Layer Protocol P T P
Layer :
UE gNodeB N1/N2 AMF

oaL

Communications



Protocol Stack Specification (Contd.)

N1N2 Interface (QNB - AMF) TS24.501 (Release 17)
NG-AP 3GPP TS 38.413 (Release 17)
SCTP RFC 4960
Non-Access-Stratum (NAS) 3GPP TS 24.501 (Release 17)
NR and NG-RAN 3GPP TS 28.300 (Release 17)

* 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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MAPS™ 5G NIN2

5GC Network

InitialUEMessage, Registration Request

Call Scenario

REGISTRATION
signaling
DownlinkMASTransport, Authentication Request
UPlinkNASTransport , Authentication Response
NAS Authentication
DownlinkMASTransport , Security Mode Command and Security
UPlinkNASTransport, Security Mode Complete
Accept
InitialContextSetupResponse
) o complete
UPlinkNASTransport, Registration Complete
UplinkNASTransport, UL NAS Transport, Session Establishment Request
PDUSessionResourceSetupRequest, DL NAS Transport, Session Establishment Accept
PDUSessionResourceSetupResponse
Session
UplinkNASTransport, UL NAS Transport, Session Establishment Request " creation
PDUSessionResourcesetupRequest, DL NAS Transport, Session Establishment Accept
PDUSessionResourceSetupResponse
UplinkNASTransport, UL NAS Transport, Session Release Request
ommand, DL NAS Transport, Command
PDUSessionResourceReleaseResponse.
UplinkNASTransport, UL NAS Transport, Session Release Complete Session
u t, ULNAS Release Request
PDUSessionResourceReleaseCommand, DL NAS Transport, Session Release Command
PDUSessionResourceReleaseResponse
UplinkNASTransport, UL NAS Transport, Session Release Complete
UplinkNASTransport, Deregistration Request
Deregistration

UE Context Release Command

UE Context Release Complete

‘and Context Release



Testbed Configuration (AMF)

74 MAPS AMF (N1N2 RELEASET7) - [Testbed Setup -TestBedDefault] - a x

¥ Configurstions Emulator Reports Editor DebugTools Windows Help e

il il ] I TR RN
HE

Config Value [ Enabie

=1 AMF 1
Ly amF1
|- Traffic Adapter Index 1
b AMFIP Address 192.162.13.61
- AMFPort 38412
[ AMF GTP IP Address 192.162.13.61
H=) PLMN Identity
MCC 001
MNC o1
H=) Network Slicing NSSAI 1
L Network Slicing NSSAI 1
- AMFName glamf
[ AMFRegion ID 2
b AMFSetID 1
L AMF Pointer 63
H=l DNN Configuration 3
I DNN Configuration 1
L DNN MName default
H=) IPv4 Range
t Start IP 192.168.15.121
End IP 192.162.15.140
L5 IPv6 Range
Hzl DNN Configuration 2
L# DNN Configuration 3
Rl Teaffic Parameters
I Taffic Enable
| GTP Port for Traffic 2152
I Taffic Trpe GateWay
H=) GateWay Configuration
1Pv4 Gateway Address 192.168.12.1
Subnet Mask 255.255.252.0
1Pv6 Allocation for UE Enable
1Pv6 Gateway Address Fe80:48¢3:0457:9b6d:3133
IPv6 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
|- Type Of UE Simulation Profiles
|- End User Configuration AMF Profiles xml
| CSVFileName Ci\Program Files\GL Communications Inc\MAPS...
L5 Auto Generated Users Info

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

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

[ End User Configuration
CSVFileName
Usl Auto Generated Users Info

UE_Profilesxml

C:\Program Files\GL Communications ...

@ Initialisation Errors.

Start Edit

| @ ErrorEvents

MAPS gNB (N1N2 RELEASET7) - [Testbed Setup - TestBedDefault] - b0 X
|8 Configurations Emulator Reports Editor Debug Tools Windows Help a x
FELEYENY 1 BT BN =]

HE
Config Value W Enable
I=)" gNBConfiguration 1
L5 gNBConfiguration 1
b Traffic Adapter Index 2
b gNBIP Address 192.168.13.12
L gNB GTPIP Address 192.168.13.12
L GTP Port For Traffic 2152
F SCTP Mode Client
k- Global RAN Node Type globalgNE-ID
L gueiD 10000001
L NgENE Configuration Macro gNg Id
F MacrogNB Id 12345
b Short Macro gNB 1d 12345
L LongMacro gMB Id 12145
E N3IWF Name LW
L RANMode Name gnbO000D001
L Paging DRX vize
L cellidentity 000000001
H&) Supported TA List 1
L=} Destination Parameters
L Select AMF Pool 1
H=) AMF Pool Configurations
=) AMF Pool 1
L=) AMF Pool 1
L= amF 1
Lo amri
AMF P Address 192.168.13.61
AMF Port 38412
gNB Port 38412
H=) Tiaffic Parameters
F o Toaffic Ensble
[l MobilelPCore Traffic
L GIP Client IP Address 192.168.13.12
F5) Packet Load Traffic Configuration
Packetlozd Traffic Type HTTP Traffic
Management [P Address 192.168.12.60
Traffic Mode GTPTO GTP
HAl External GateWay Configuration For PacketGen
LaJ GTP Gateway for SIP or RTP Generation ver [P
L2 UE Simulation Parameters
L Type OF UE Simulation Profiles

10
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Profile Configuration (AMF)

" Configurations  Emulator

Reports

MAPS AMF (NTM2 RELEASE1T ) - [Profile Editor -AMF_Profiles]

Editor Debug Teols Windows Help

- [m] x

TXAYT |

il FEIER NI

Profiles (Edit-F2)

1 M
2 MSIN3012041632
3 MSIN3012041633
4 MSIN3012041634
5 MSIN3012041635
6 MSIN3012041636
7 MSIN3012041637
8 MSIN3012041638
9 MSIN3012041639
10 MSIN3012041640
11 MSIN3012041641
12 MSIN3012041642
13 MSIN3012041643
14 MSIN3012041644
15 MSIN3012041645
16 MSIN3012041646
17 MSIN3012041647
18 MSIN3012041648
19 MSIN3012041643
20 MSIN3012041650
21 MSIN3012041651

B

MSIN3012041652
23 MSIN3012041653
24 MSIN3012041654
25 MSIN3012041655
26 MSIN3012041656
27 MSIN3012041657
28 MSIN3012041658

29 MSIN3012041659
<

Insert Delete

Clear

>

Config

H=) Mobile Identity
I Type OF Identity
- IMsl
H2) sucl
SUPI Format
Protection Scheme |dentifier
Home Metwork Public Key Identifier
~  IME
~  IMEISV
L MSISDN
H=J Authentication Parameters
I Authentication Type
| Authentication Algorithm Type
L key
|- Operator Variant Parameter Type
- OP

[+

H#l Integrity and Encryption Algerithm Selection
- NAS Key Set Identifier

L Type Of Security Context Flag

H#l Required QOS

H#l Network Initiated Deregistration Parameters

Hzl SMS Call Parameters

H=) UE Context

Value

sucl
001013012041631

M3

Mull Scheme

0
359877068325248
1234567890123001
3012041631

56-AKA

Milenage
00112233445566778899aabbccddeeff
OPc
0102030405060702091011121314151601...
01020304050607080910111213141516
8000

000000000079

;
Native Security Context

PCSCF IP Address 192,168,12,181
PCSCF IPv6 Address fe80:48¢3:0457:0b6¢: 3132
IMS Voice Over PS Support Supported
DNN internet
7l QOS Rule
4] Session AMBR
U=) Traffic Parameters
tg PacketCheck Traffic Parameters
=] Mobile Traffic Parsmeters
TCP Server Ip 192.168.15.80
TCP port for HTTP 20
05 Socket Enable
@ Initialisation Errors | @ Error Events

[¥ Enable

Add Insert Delete

Properties

| @ Captured Errors |2

11



Script Editor

& ScriptEditor - [EA17-01-24\MAPS5G-N1N2 -Verylatest\MAPS\NTNZ\RELEASE1 T\gNB\Scripts\ SGNGAP_gNB.gls] - ] X
& File View Edit Shortcuts Tools Help -8 x
DEEx* B o2
Command Window x|« 5GNGAP_gNB Px F
[=- Action 2{ //UE Registration Procedure// %
-Send 3} //Initiates Registration procedure by sending Registration Request Message // g
-Recy " 2
~Decode 5{ ParentScriptId = "n; 1= |
~Bind & RANState="Hull";
~Unbind 7i SGMMSubStat SGMM-NULL";
~Load Profile 5GMMState = "RM-NULL";
- Start Timer RAN UE_NGAPID=0;
~ Stop Timer //RBN_UE_NGRPIDs="RAN";
~ Stop Retransmit Timer 11} //BllocUniqueld RAN UE_NGAPIDs RAN UE_NGAPID; //Signaling Binding Id
[#- Conditional & Flow Contral 2! PostSend=1;//It is required in case of multithreading as per developers.
[ Variable 13! RegistrationAttemptCounter = 0;
[+ Maps CLT 14! DeRegistrationAttemptCounter = 0;
[#-Logs { Comment 15! EGNB = (binarystring)0x0000;
[H-Init le: PTI = 0;
[H- Child Script 17: PDUSessionld =
[#-DataBase 18: ULNasSeqg = 1;
Send Report DestinationSCNumberPlan=1;
Resume 20; DestinationSCNumberType=l;
Return 21; RoutingIndicatorDigit=(binarystring)0000;
Indude 22 ProtectionSchemeIdentifier=0;
Exit 23 HomeNetworkPublicKeyId=0;
[H- Utility Functions 24; UEsUsageSetting=0:; //Voice Centric
[ Traffic Commands 25; InitialCtxtSetupReqgWithRegAccept=0:
26; MaxReguestAttempt=0;
27; /f/Initilization PDU Status Indicator (array) variable

i=0:
PSI.S5ize=15:
loop (PSI.Size)
PSI[i)=0;:
endloop;

KeyIdentifier:KIdDispStr3, TMSI,KIdDispStr4, IMSI, KIdDispStrl, REN UE_NGAPID,KIdDispStr2,AMF UE N
I

GAP Causes

IsRadicNetwork=0;
2 IsTransport=o;

43 IsNas=0;

44 IsMisc=0;

45

46! //CLI Paramesters

47, MsgSegCount = 0;

48; LoopCountl 'H

- > aq T.AmAnC AT = 0 v
‘O' - -
- Ready |Line Count - 257 [ Line: 1 Col: 1 [ [NUM A
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Message Editor

rES Message Editor - AuthenticationFequest -0 x
Eile ‘“iew Direction Tools Help
= 5|7 X
- NaS
Extended Pratocal Discriminator Registration Request = 65
Security Header Type
= Heg!strat!on Accept = B6
Informal onElemens Riegistration Camplete - 67
! Redgistration Feject = B8
El- 565 Registration Type and NAS Key Set Identifier Dieregistration Request [UE originating] = 69
; Registration Type Deregistration Accept [UE anginating] = 70
Fallow-On Request Deregistlation Request [UE terminated] =71
MAS Kep Set Identifier Dere_glstlatlon Accept (UE terminated) = 72
i Service Request = 76
Type of Security Context Flag (T5C) Service Feject = 77
- 5G5 Mobile Identity Service Accept = 73
Length Configuration Update Commatd = 84
- . [atrs -4 e
= NGAFP Layer = ~
HGAP-PDU = CHOICE
Extensibility Marker a
Choice Index u]
ProcedureCode = INTEGER
Contents 4 id-DowmlinkMAETransport
procedurefriticality ENTMERATOR
Contents 0 rejectid)
Value Open Type
Length z3
Extensibility Marker a
ProtocolIE-Container SEQUENCE OF
Iteration Count 2
ProtocollE-Container Instance 0
ProtocolIE-ID INTEGER
Contents 10 id-AMF-UE-NGLP-ID
procedureCriticality ENTMERATOR
Contents 0 rejectid)
Talue Open Type
Length )
AMF-UE-NGAP-ID INTEGER w
L4 >
Ready UK
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MAPS™ oNB Emulator testing 5G Core Network
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MAPS™ 5G NIN2 Use Cases

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

UE | -~
5 | o —
UE 5647 =

DUT

AMF

N1N2

MAPS™ 5G NGAP/N1N2

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

UE |

[ ,"f":/

(
e
= — N1N2 ,
| == g
UE 159 F " gNB -
MAPS™ 5G NGAP/N1N2
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MAPS™ 5G N1N2 Use Cases (Contd.)

Wrap Around Testing of AMF

16



MAPS™ 5G NIN2 Interface — Call Generation

[ MAPS gNB (N1N2 RELEASET7) - [Call Generation -CallGenDefault] - o X
My Corfigurations Emulator Reports Editor Debug Tools Windows Help NER
= 2. s ; k s Iy s 1] 3
QEFE s 3 @Y d Y mmm’gz‘@‘u|
N =
)= b B/ G [
51 o | Seript Hame Frofis CallInia Scipt Esscution | Stetus E vents Profie | Assult__| Totelteretions | Completed terations
|
2 SGNGAP UESsssionConnolols - MEINGI 2041632 Start Urknon 1 0
3 BEMGAP UESessionConiol gl MEIN3I 2041633 Stat | Unbnovn 1 0
4 SGNGAP UES sssionConnol ol MSIN3I 2041634 Start Urknon 1 0
5 GEMGAP UESessionConiol gl MEIN3IN 2041635 Stat | Unbnovn 1 0 v
)
Delete | Insert | Refiesh | stert | stertal|  son || stwpan fw] abor | abortan|
Save Column idth  ——— f—— [ Show Latest
SHED AMF O - fid

NGAP Layer

WGRP-PDU InitiacingMessage (0)
. . InitiatingMessage
DownlinkMNAS Transport, Authentication Request ProcedureCode 15 id-InitialUZMessage

1118 TBLEZ000 procedureCriticality

Vali
UplinkNASTransport, Response 11-1816.058000 e

0 zrejectid)

InitialUEMessage =
DownlinkMaS Transport, Security Mode Command ProtecollZ-Containex = € Items
2 2 11:18:16.157000 Trem -0
ProtocollE-Field =
UplinkMAS Transport, Secuily Mode Complete T rmeltaot = 85 id-BAN-UZ-NEAD-TD
i ortesS stupRequsst. Registation Aooept procedureCrivicality Z o resemnio;
ritislCortesS shupFiequest, Registiation Aocept 11181826700 preee -
RAN-UE-NGAP-ID =2
It Pespon: Toem o:

11:18:16.263000

ProtocollE-Field

UplinkNAS Transport, Fiegistration Complete ProtojeolIE-TD 38 id-WAS-PDU
11:18:16.270000 procedursCriticality 0 reject(n)
UplinkMN&S Transpart, UL NAS Transport, Session Establishment Request 11-1816.313000 V;;‘:PDU
NaS-EDU *7E004171000D0100F110000
DUS: R S etupR t, DL NAS T t, S t
essionResourceS etupReques ransport, Session ccept |1 1o 16 455000 Trem

ProtocollE-Field
ProtocolIE-ID
procedureCriticality

POLS essionResouceS etupResponse. 121 id-UserLocationInfor

11:18:16.462000
0 reject(n)

UplinkNAS Transport, UL NAS Transport, Session Establishment Request Value
11:18:16.465000 UserLocationInformation userLocationInformationN
D USessionAesouceS etupRequest, DL NAS Transport, Session coept 11-1816.558000 u::flé;;nwnlnfﬂmtwﬂﬂ
PDUS essian S tupfi PLfTIdentity -
esgionfesourcel etuphesponse 11-18:16.558000 o - ool
MNC =
UplinkAG Transpart, UL NAS Transport, Session Release Fequest R — RCe11 Taentiey 500000000
tAI =
DUSessionAesourceReleaseCommand, DL HAS Transport, Session Release Command ; -
2 11:18:25.971000 prnTdensiny .
PDUSessionResourceReleaseResponss e -
11:1:25.973000 ac ~ 000001
UplinkNAS Transpart, UL NAS Transport, Session Releass Completa Item -3
p Z E 2 11:18:25.973000 ProtocollE-Field =
ProvocalIz-1n = 50 1a-RRCEZstablishmentCa
UplinkNAG Transpart, UL NAS Transport, Session Aelease equest U B tite D e
< > < >

Seripts ), Message Sequence { Evert Corfig >\ ‘Seript Flow /

y -\
‘O' ( l @ _Initialisation Errors | @ ErrorEvents | @ CapturedErrors | ® LinkStatus Up=1Down=0
\ I

Communications




S™5G NIN2 Interface — Call Reception

MAPS AMF (N1N2 RELEASE17) - [Call Reception] - o X
% Configurations Emulator Reports Editor Debug Tools  Windows Help REIE
X [E7 | NI -~
QER» D eER|CY 568 0 S
[[srMa_ [ SeriptMame [ Profite | CallInfa | Script Execution | Status [ Events | Events Profile | Results [
1 NGAPManagementHandier.gls Fi&Name: gnb000000001. gNElck 01 0000001, Connecliorld:. 1001 Step | NG Sehup Successful SendtMFConfigurationUpdate | Pass
Completed | None
)
stop_| stpal | _abort | abort Al | [ ShowRecords | Select Active Call [ AutoTrash Trash | [ Shom Hidden Cals
Save |  ColmnWidh ——— f—— [ Show Latest
~ Find
oHE D AMF &
NEAE Layer ~
TritialJE Message. Flegistiation Fequest P — J— Thiviasinghessage (0)
InitiatingMessage
D Transpart. Fequest 16:5062.821000 DrocedureCode = 15 id-InitialUEMessage
procedureCriticality 0 reject(0)
UplinkNAS Transpait, Authentication Response Valus
16:50:59.991000 InitialUEMessage
DowinlinkNAS Transpart, Security Made Command . ErorosolIs-Containes Z g mems
Protocol!
UplinkMASTransport, Securly Mode Complete TR omocmE R 5 A RANUE-NEAP_TD
i CortestS o + Fragistration ocent procedureCriticality =0 reject(O)
InitialContentS stupiequest, Registiation Accept M Vaiue
] RAN-UE-NGAP-ID
IniiaContestS etupResponse TEEMRSEITE -t
UplinkMAS Transport, Registration Complete 38 id-NAS-PDU
16:51:00.335000 procedureCriticality 0 zeject(0)
UplinkMAS Transport, UL NAS Transport, Session FRequest ST/ V;;‘:m =
NAS-EDU 004171000D0100F110000000000321 406
DUSessiorf SetupRequest, DL NAS T £, 5 t
essionResourcsSetupReguest 1anspatt, Session ooent | | o1 0423000 Teem
[ - ProtocollE:
" = 21 id-UserlocationInformation
essionResourceSetupResponse 155100590000 ProtocolIZ-ID 121 id-UserLocationT: €
procedureCriticality 0 reject(0)
UplinkMASTransport, UL NAS Transport, Session Request Value
16:51:00.596000 UserLocationInformation userLocationInformationNR (1)
DUS essionF esourceS etupR equest, DL NAS Transport. Session wcoept R G ui;f";:;amcnlnfcrmmwm
pLMNIdentity
PDUSessionR esourceS etupResponse . oss fonl o1
] 0043 e o1
UplinkNAS Transpart, UL NAS Transpor, Session Release Request - aRCe11Tdensiny 5000000000
AT
DUS essionRiesouiceReleaseCommand, DL NAS Transpott, Session Release Command PLMNIdencizy
16:52:00.809000 s frl ot
PDUSessiorResourceR eleareResponse LEPY e o1
16:52:00.884000 cac 000001
UplinkNAS Transport, UL NAS Transpart, Session Release Complte Toem 3
E g = £ 16:5200.384000 ProtocslIE-Field
N ProtocolIE-ID 80 id-RR tablishmentCause
UplinkNAS Transpart, UL NAS Transpor, Session Release Request -, e erinicality P
Vali =
DUSessionRisoutosReleaseommsnd. DL NAS Transporl, Session Relsass Command | oo oo RimetanliehmentCanse o Signalling (3)
PDUSessiorResourceR eleareResponse
16:52:01.085000 . ia-mmsestn
UplinkNAS Transpott, UL NAS Transpatt, Session Fielease Complete © e B @ proceduzeCriticality =0 zeject() «
< > < >
P Scripls ), Message Sequence { Evert Config 3, Script Flow
'O' Gl [ Errors @ Error Events @ Captured Errors ® Link Status Up=1Down=0
| ==

Communications



Load Generation

«  Stability/Stress and Performance testing using Load Generation

« 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.

MAPS gNB (N1N2 RELEASE1S) - [Load Generation - LoadGendefault]
“# Configurstions Emulator Reports Editor DebugTools Windows Help

QEFEBe3 PR CE 66 o

(3
&)

Fixed Ramp Unifarm
100 fre. N T /| Max Call Rate 4
8 %5 % """""" 4
g @ % ........
3. 3
—_— o Call Rale £
Time (sec) Ramp Duration Time (sec) Min Call Rate Max Call Rate
Normal Sawtooth v N— . Max Call Rate
&
= A0
&
2 n i Call Rate 3 »I-
3 /N / \
1= 7 L . Step
5 / start Call
/ Rate 10—t
X i allfate |
= ~= Sty
40 Call Rate 80 ~ - - i =
Min Call Rate Max Call Rate Ramp Duration Time (sec) Time Step Time (sec)

oaL
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HE®
Total Calls To Generate | * (*indicates no limit)

Max Active Calls | 100]
I™ Multi Distributions

Statistical Distribution |Fixed -
CallRate |25

™ Unique Distributions Per Script

Scripts

Profle [V Exdusive Profiles

Scripts

Profile

SGENGAP_UESessionControl

Add Delete

MSIN3012041631
MSIN3012041632
MSIN3012041633
MSIN3012041634
MSIN3012041635
MSIN3012041635
MSIN3012041637

<

Add Delete

[ Stop Time

Days [0 Hours |0 Minutes |0

| Start Time - 00:00:00.000

[ End Time - 00:00:00.000

Start




MAPS™ APl Architecture

>
MAPS™ )
Client IP Network
g
>

MAPS™

Server 1 :

MAPS™

Server 2

MAPS™

Server 3

MAPS™
Server n

gl

Network )
Under Test /

» 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/v3.7.5:5c02a3%a0b, Oct 15 2018, 00:11:34)

[MSC v.1916 64 bit (AMDE4)] on win32

Type "help"

= RESTART:

efault.py

NINZ Sexver
NINZ Testbs,
Trus

PDU Session
PDU Session

PDU Session
PDU Session

Call Status...
Call Status...

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

C:\Program Files\GL Communications Inc\MAPS5G-NIN2\MAPSCLI\PythonClient\examples\gNB\NIN2 PlaceCall D

Connection... Trus
d Starting ... 0

NIN2 Profile Loading... True
Check NGAP Link Status... True
NIN2 Call Initiated... True

RM-REGISTER-INITIATED

Initiate for Dnn ims ...
Established

REGISTRATION-COMPLETED

True

Initiate for Dnn internet ...

Established

MAPS™ CLI Server

CIi MapsCLI gNB (N1N2 RELEASETT)
[B7 File Edit View
=" x

& X

W View Latest Command

True

Time Stamp Route

12:11:23.444 <=

CLI (gNB) <>

Time Stamp Route
624

De-register Initiated...
Total Signalling Messages: 25
NINZ Call's LastMSGRov

*xxxx NINZ Call Message Flow ****%

Script Stopping...
Server Disconnecting... True

Trus

Message
UEContextReleass=Command, , ,

DUT (AMF)

Message
InitialUEMessage, Registration Request

DownlinkNASTransport, Authentication Request, ,

UplinkNASTranspors, Authentication Response

DownlinkNASTransport, Security Mode Command, ,

UplinkNASTranspors, Security Mode Complete
InitialConcextSetupRequest, Registration Accept, ,
InitialContextistupResponss

UplinkNASTransport, Registration Complete

UplinkNASTransport, UL NAS Transpert, Session Establishment Request
PDUSessionResourceSetupRequest, DL NAS Transport, , Session Establishment Acd
EDU Session Resource Setup Response

UplinkNASTransport, UL NAS Transport, Session Establishment Request
PDUSessionResourceSetupRequest, DL NAS Transport, , Session Establishment Acd
PDU Session Resource Setup Response

UplinkNASTransport, UL NAS Transport, Session Release Request
PDUSessionResourceReleaseCommand, DL NAS Transport, , Session Relesase Comman
PDU Session Resource Release Response

UplinkNASTranspors, UL NAS Transport, Session Release Gomplete
UplinkNASTranspors, UL NAS Transport, Session Release Request
PDUSessionResourceReleaseCommand, DL NAS Transport, , Session Release Comman
PDU Session Resource Release Response

UplinkNASTransport, UL NAS Transpert, Session Release Complete
UplinkNASTransport, Deregistracion Request

UEContextReleaseCommand, , ,

UECentextReleaseComplete

True

G-N1N2\MAPSCLI\PythonClient\examples\gNB\NIN2 PlaceCall Default.py

RESTART: C:\Program Files\GL Communicatior

1::2024-2-19 12:19:37.252000 : Start "TestBedDefault.xml™ # *_gNB[0].gNBIPAddress[0] "="192. 168.12.28","_TypeOfUESimulation”™="XML";
1::2024-2-19 12:19:51,469000 : LoadProfile "UE_Profiles, xm|™

2024-2-19 12:20:01.201000 : UserEvent 1 “IsTransportUp™;
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™;
2024-2-1% 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 12:20:26, 574000 : UserEvent 1 "GetMessageInfo™# “Index™ —DJ
2024-2-19 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 "GetMessageInfo™# "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 "GetMessageInfo™# "Index
2024-2-19 12:20:27.548000 : UserEvent 1 "GetMessageInfo™# “Index
2024-2-19 12:20:27.653000 : UserEvent 1 "GetMessageInfo™# “Index"=
2024-2-19 12:20:27, 773000 : UserEvent 1 "GetMessageInfo™# “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 "GetMessageInfo™# “Index™:
2024-2-19 12:20:28,313000 : UserEvent 1 "GetMessageInfo™# “Index
2024-2-19 12:20:28,418000 : UserEvent 1 "GetMessageInfo™# “Index"=16;
2024-2-19 12:20:28. 538000 : UserEvent 1 "GetMessagelnfo”# “Index™:
2024-2-19 12:20:28.643000 : UserEvent 1 "GetMessageInfo™# "Index
2024-2-19 12:20:28.748000 : UserEvent 1 "GetMessageInfo™# “Index
2024-2-19 12:20:28,973000 : UserEvent 1 "GetMessageInfo™# “Index"=20;
2024-2-19 12:20:25,072000 : UserEvent 1 "GetMessageInfo™# “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;
2024-2-19 12:20:29.408000 : UserEvent 1 "GetMessageInfo™# “Index”=24;

124-2-19 12:20:30.728000 : StopScript 1;
erverLog:errCode = 0,err5tring = connection has been gracefully dosed for Clientld =1

Tl o b o b b i b b b e b b e b e b b e b e b b e b o b

NUM

2024-2-19 12:19:59,012000 : StartScript 1 "SGNGAP_UESessionControl.gls” "™MSIN3012041631" 1 # "MSIN"=( binarystring ) 3012041631, "IMSI"=( binarystring J001013012041631,"

Ln: 111 Col:4
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