MAPS™ 5G N1N2 (NGAP) Emulator
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Overview

GL’s Message Automation & Protocol Simulation (MAPS™) is enhanced to test 5G N1N2 interface that can emulate gNodeB (gNB),
and AMF (Access and Mobility Management Function) according to 3GPP standards (Release 17).

It supports Non-Access-Stratum (NAS) signaling on N1N2 interface between UE and AMF. It also supports NGAP to emulate signaling
services between NG-RAN and AMF.

MAPS™ N1N2 Interface emulator supported procedures include - NG Reset, NG Setup, Initial Context Setup, UE Context Release,
Registration, De-registration, Primary authentication and key agreement procedure, Security mode control, Identification and PDU
session management and SMS over NAS. The application gives the users an unlimited ability to edit NGAP/NAS message and call
scenarios (message sequences).

In addition to control plane emulation the application supports generation and verification of traffic, including VoNR (Voice) calls
with SIP signaling and RTP Traffic generation. It also emulates mobile traffic such as HTTP, FTP, Video by playing back real capture
stateful over established TCP connection with additional licenses - Mobile Traffic Core — GTP (ETH101) and Mobile Traffic Core —
Gateway (ETH102).

GL MAPS™ is not only used for protocol validation but also for performance and capacity by emulating tens of thousands of 5G
subscribers.

MAPS™ 5G NGAP emulator supports utilities like Message Editor, Script Editor, and Profile Editor which allows new scenarios to be
created or modified using 5G NGAP/N1N2 messages and parameters.

For more information, refer to MAPS™ 5G N1N2 Interface Emulator webpage.

Main Features

o MAPS™ 5G N1N2 interface emulates gNodeB and AMF

e Application supports 5G Control Plane and User Plane

e Supported traffic types includes mobile data traffic such as HTTP and VoNR

e Generates and processes NGAP/NAS (valid and invalid) messages

o Includes gateway functionality to forward mobile traffic over GTP to and from external IP network
e Customization of call flow and message templates using Script and Message Editor
e Ready-to-use scripts for quick testing

e Supports scripted call generation and automated call reception

e Provides detailed Statistics and Events Status

e Emulates tens of thousands of 5G subscribers

e Supports Command Line Interface (CLI) via Python APIs

e Automation, Remote access, and Schedulers to run tests 24/7

O GL Communications Inc.
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Testbed Configuration

The testbed setup window allows users to setup the required test environment with SCTP configuration in N1IN2 interface. SCTP
configuration parameters consist of Source/Destination IP addresses, and Port numbers to configure MAPS™ to emulate gNodeB and
AMF entities in NIN2 interface. MAPS™ can then generate and receive NGAP/NAS messages to/from valid IP address in the 5G
network. End user configuration profile is used to configure MAPS™ 5G N1N2 with supported gNodeB and AMF parameters.

MAPS gNB (M1M2 RELEASE1T) - [Testbed Setup -TestBedDefault] — O *

g X

9|

nl Configurations  Emulator  Reports  Editor Debug Tools  Windows Help -
L L
Q&g @ e o .2
HE

Config Value

Iv Enable

H=l gMBConfiguration
L= gNBConfiguration 1
- Traffic Adapter Index
- gNBIP Address
- gMNE GTPIP Address
|- GTP Port Fer Traffic
- SCTP Mode
- Global RAM Mode Type
- gNEID
- Mg ENB Cenfiguration
- Macro gNEB Id
- Short Macro gNE Id
- Long Macro gNE Id
- M3IWF Name
- RAN Mode Mame
- Paging DRX
- Cell Identity
H+l Supported TA List
L-| Destination Parameters
L Select AMF Pool
H=l AMF Pool Configurations
L= AMF Pool
L5 AMF Peol 1
L3 amF
L AMF1
AMF IP Address
AMF Port
gNE Port

H=l Traffic Parameters

- Traffic

H2l MobilelPCore Traffic

Hxl Packet Load Traffic Configuration

HAl External GateWay Configuration For PacketGen
U+l GTP Gateway for SIP or RTP Generation Over IP
U=l UE Simulation Parameters

F  Type Of UE Simulation

- End User Configuration

- CSV FileMame

U+l Autc Generated Users Info

1

2
192.168.13.12
192,168.13.13
2152

Client
globalgME-1D
10000001
Macro gNE Id
12345

12345

12345

GLWifi
gnb000000001
v128
000000001

1

192.168.13.61
g2
38412

Disable

Profiles
UE_Profiles.xml

Ch\Program Files\GL Communications |...

Start Edit

@ Error Events

@ |Initialisation Errors @ Captu

© GL Communications Inc.


https://www.gl.com/images/brochures/maps-5g-n1n2-brochure-testbed-setup.jpg

Page 3

Pre-processing Tools

PROFILE EDITOR - This feature allows loading profile to edit the values of variables using GUI, replacing the original value of variables in
the message template. An XML file defines a set of multiple profiles with varying parameter values which allows users to configure call
instances in call generation to receive calls. The UE_Profiles includes 5G parameters, that is required to configure multiple UEs to
emulate Signaling, Traffic, VOLTE calls. User can configure Mobile Traffic parameters, allowing emulation of offline HTTP Traffic using
Mobile IP Core TCP Client Server connections.

MAPS gMB (N1N2 RELEASE1T) - [Profile Editor -UE_Profiles] - O X
] Configurations  Emulator Reports  Editer Debug Tools  Windows  Help - 8 X
@ v | P
& 5 o § e © v
HR|. e
# | Profiles (EditF3) # | Config Walue A | |V Enable
1 MSIN3012041631 B MSIN3012041631
2 MSIN3012041532 H=l Registration Parameters
I Registration Type Initial Registration
3 MSIN3012041633 ~  5MS Over NAS Transport Requested Mot Supported
4 MSIN3012041634 - Follow On Request Mo Follow On Request Pending
5 MSIN3012041635 NG RAM Radic Capability Update Mot Meeded
H=l Mobile Identity
6 MSINID12041636 L Type Of Identity sucl
7 MSIN3012041637 H=l SuUcl
5 MSIN3O12041535 |: SUPI Format IMs|
IMSI 001013012041631
9 MSIN3012041639 L Tms 10000001
10 MSIN3012041640 - IME 339877068325248
11 MSINI012041641 - IMEISV 1234567890123001
12 MSIN3012041642 ~ MSISDN 2012041631
H=l GMM Capability
13 MSIN3012041643 - 51 Mode Not Supported
14 M5IN3012041644 - HO Attach Not Supported
- LPP Capability LPP in N1 Mode not supported
15 MSIMN3012041645
H=l Requested MS5AI
16 MSIN3012041646 L:| RMSSAI
17 MSIN3012041647 L=l RNSSAIT
& MSING012041648 |: Requesting NSSAI 55T eMEB
Requesting NS541 5D 1
13 MSIN3012041643 - Include UEContextRequest IE True
20 MSIN3012041650 - RRC Establish Cause MO Signaling
21 MSIN3012041551 H=l Tracking Area Information
|: TAC 001
22 MSIN3012041652 Cell Identity 0O0ODO0DT
23 M5IN3012041653 H=l Authentication Parameters
24 MSINI012041654 Authentication Type 5G-AKA
Authentication Algerithm Type Milenage
25 MSIN3D120-H855 Key 0011223344556677889%asbbecddeeff
26 MSIN3012041656 Operator Variant Parameter Type OPc
27 MSIN3012041557 opP 01020304050607080910111213141516010...
OPc 01020304030607080910111213141516
% MSINI012041658 | NAS Key Set Identifier 7
25 MSIN3012041659 I Type Of Security Context Flag Native Security Context
30 MSIN3012041660 il UE Security Capability
Hxl SM Parameters
31 MSIN3012041661 . . .
- Service Type Signaling
32 MsIN3012041682 H=l Deregistration Parameters
33 MSIN3012041663 v |: AccessType 3GPP Access add | insert | Delete
< > Switch Off SwitchOff - Properties
Insert Delete Clear |
@ Initialisation Errors @ Error Events @ Captured Errors
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Pre-processing Tools (Contd.)

SCRIPT EDITOR - The script editor allows user to create/edit scripts and access protocol fields as variables for the message template
parameters. The script uses pre-defined message templates, to perform send and receive actions.

ScriptEditor - [EN\17-01-28MAPS5G-NTNZ -Verylatest\MARPS\NTNZ\RELEASETM\gNB\Scripts\SGNGAP_gNB.gls] - a
File Wiew Edit Shertcuts Tools Help - 4
- —
| x % BZ|o 7|
Jmand Window 2|4 5GNGAP_gNB box
2/ //UE Registration Procedure// ~
3 //Initiates Registration procedure by sending Regiscration Requestc Message //
4
5, ParentScriptId = "*";
6 RANState="Nul H
7. SGMMSubState="5SGMM-NULL":
Load Profile & 5GMMState = "RM-NULL";
Start Timer 9 RAN UE NGRPID=0;

i+ Stop Timer 10, //REN_UE NGRPIDs=""
L Stop Retransmit Timer 11 \

queId RAN UE_NGRPIDs RAN UE NGAPID; //Signaling Binding Id
‘onditional & Flow Control 12; PostSend=l://It is required in case of multithreading as per developers.
ariable 13 RegistrationAttemptCounter = 0;

aps CLT 14 DeRegistrationAttemptCounter = 0;

ogs | Comment 15 KGNB = (binarystring)0x0000:

it le: PTI = 0;

hild Seript 17, PDUSessionId 4:

ataBase 18 ULNasSeqg = 1;

end Report 19 DestinationSCNumberPlan=1;

esume DestinationSCHumberType=l;

eturn 1 RoutingIndicatorDigit=(binarystring)0000;
ndude 2/ ProtectionSchemeIdentifier=0;

xit 3  HomeNetworkPublicKeyId=

ity Functions 4 UEsUsageSetting=0; //Voice Centric

raffic Commands 5, InitialCtxtSetupRegWithRegAccept=0;

MaxRequesthttempt=0;
//Initilization PDU Status Indicator(arzay) variable

W oo -

P5I.Size=15;
loop(PSI.Size)
1 PSI[i]=0;
2/ endloop:

T O T )
=) -1

|Line Count - 257 | Line: 1 Col: 1

MESSAGE EDITOR - The message editor allows user to build a template for each protocol message type. The value for each field may be
changed in the message template prior to testing. The protocol fields comprise of mandatory and optional parameters.

'HS Message Editor - AuthenticationRequest -0 X
File View Direction Tools Help

= d ? X

= NAS ~
Extended Protocol Discriminator Registration Request = 65 __]
Security Header Type
MM Message Type
=) InformationE lements
- 5GS Registration Type and NAS Key Set |dentifier Deregistration Request (UE originating) = 63
Registration Type geregistlagon .accepl {LIJLElEo{iginglirlg]c'T 7?1
X eregistration Reques! erminated) =
;anv;;n;:r::::me[ Dere_gislralion Acgepl (UE terminated) = 72
R Service Request = 76
Type of Security Context Flag (TSC) Service Reject = 77
[=- 5GS Mobile Identity Service Accept = 78
Length | |Confiauston Update Command = 84
= = A
NGAP-PDU = CHOICE
Extensibility Marker =0
Choice Index =0
ProcedureCode = INTEGER
Contents = 4 id-DownlinkNASTransport
procedureCriticality = ENUMERATOR
Contents = 0 reject(l)
Value = Open Type
Length = 29
Extensibility Marker =0
ProtocolIE-Container = SEQUENCE OF
Iteration Count =3
ProtocolIE-Container = Instance 0
ProtocolIE-ID = INTEGER
Contents = 10 id-AMF-UE-NGAP-ID
procedureCriticality = ENUMERATOR
Contents = 0 reject(0)
Value = Open Type
Length =3
AMF-UE-NGAP-ID = INTEGER b4
< >
Ready NUM 4

© GL Communications Inc.
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Call Generation and Call Reception

In call generation mode, MAPS™ is configured for the outgoing messages, while in call receive mode, it is configured to respond to the
incoming messages. Tests can be configured to run once, multiple iterations and continuously. Also, allows users to create multiple
entries using quick configuration feature. The editor allows to run the added scripts sequentially (order in which the scripts are added in
the window) or randomly (any script from the list of added script as per the call flow requirements). The test scripts are started
manually at call generation, and at the call reception, the script is automatically triggered by incoming messages.

MAPS gMB (M1MN2 RELEASETT) - [Call Generation -default] - O >
| Configurations  Emulator Reports  Editor Debug Tools  Windows Hel - 8 x
E: 9 P 9 p
O = |2 A== ~
GEB s s@NR dE e LIS,
8 |[&n
.
SrMo Call Infa E xeculion Statuz Events | Result Tatal lterations | Completed Iterations
1 1
2 BGNGAP_UESessionControl.gls MSIN3012041632 Start | MNone ‘ Unknown 1 1]
< >
]
[[Add | Delete | mnsert | Refresh | start | Starta | [ stop ai fw| | Abort ail|
Save |  Columnwidh ———F— T Show Latest
~ Firnd
GHBD AMF O il
= = NEZAP Layer ~
InitialJEMessage, Fegistration Request 15:39:15.435000 HCAD—DPDU InitiatingMessage
InitiatingMessage
DownlinkNASTranspart, Authentication Request 163516241000 ProcedureCode 15 id-InitialUEMes
o procedureCriticality 0 reject(0)
UplinkNASTransport, Authentication B esponse Value
163316 244000 InitialUEMessage
DawnlinkMAS T t, Security Mode C d ProtocollE-Container € Items
onlin rangport, Security Mode Comman 16:3%16 342000 o :
R p ProtocollE-Field
UplinkMAS Transpart, Security Mode Complate 16:39:16.343000 ProtoeollE-Io e
i Criticalit =0 ject (0)
InitialContextS etupR equest, Registration Accept 15:39-15.456000 3:;5: pEshEiEiealiny = Feass
RAN-UE-NGRAP-ID
InitialContexts etupResponse Item
630152 000 ProtocollE-Field
UplinkNASTransport, Registiation Complete ProtocollE-ID 38 id-NAS-PDU
16:33:16.458000 procedureCriticality reject (0)
i Value
UplinkM&5 Transport, UL MAS Transport, Session E stablishment Regquest 169516 493000 g
. . " NAES-PDU 7E004171000D01001
POUS R Setuph t, DL NAS T LS E stablishment Accept
essionResourceSetupR equest ransport, Session Establishment Accepl 16:3916. 542000 Trem

ProtocollE-Field

POUS essionResourceS etuph esponse ProtocolIE-ID

121 id-UserLocatic

16:39:16. 546000
procedureCriticality 0 reject(0)
UplinkMaS Transport, UL NAS Transport, Session E stablishment Request Value =
16:33:16.550000 UserLocationInformation = userLocationInforn
POUSessionR Setuph LOLNAS T t, Session Establishment Accept userlocationInformationli =
essionResourceSetupR equest ransport. Session Establishment Accepl 16:3%16 B45000 i -
PDUS essionResources etuph esponse 169516 B48000 a0z PIL{EH;HE“:“Y - QoL
" . 0043 MNC o1
UplinkMAS Transport, UL NAS Transpor, Session Releass Request 1635 24 356000 nRCellIdentity 0000000000
taI
POUS essionResourceR eleaseCommand, DL N45 Transport, Session Release Command - pLMNIdentity =
16:39:24. 454000 aoan wee so1
PDUSessionResourceReleaseResponse 004B MNC al
16:39:24 456000 s 000001
UplinkMAS Trangport, UL NAS Transport, Session Relsase Complete Item 3
E 2 E E 15:35:24 457000 Erotccclli-Tield
" . ProtocolIE-ID 50 id-RRCEstablisk
UplinkNASTransport, UL NAS Transport, Session Felease Request 169524 459000 procedureCriticality 0 redect(o)
. Value =
FDUS essionResourcer eleaseCommand, DL NAS Trangport, Session Release Command 16:35 24 553000 . RRCEstablishmentCause = 2 mo-Signallingi:
tem =
PDUSessionResourceReleaseResponse . » ProtocollE-Field = Y
< > < >
; Scripts 3 Message Sequence /< Evert Config >\ Seript Flow
@ Initialisation Errors @ Error Events 9 Captured Errors Link Status Up=1 Down=0

Figure: Call Generation

© GL Communications Inc.
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Call Generation and Call Reception (Contd.)

MAPS AMF (N1M2 RELEASE17 ) - [Call Reception] - [m] X
4 Configurations Emulator Reports Editor Debug Tools Windows Help - 8 x
3 1 . @ 1 & ~ . ~ e
QEEs PN JE oele LR
‘ Srho ‘ Script Name ‘ Prafile | Call Infa | Script Execution | Status | Ewvents | Ewents Profile | Results
1 NGAPM anagementHandler, als RaNMame:,gnb000000001, ghEl Stop | MG Setup Successful SendAMFConfigurationl pdate Pass
’ H Completed | Mone
< >
]
swp | stopall | abort | abortal | ¥ ShowRecords I Select Active Call [~ AutoTrash Trash |~ Show Hidden Cals
Save | Column'width F— T Show Latest
~ Find
aHE O AMF il
= = - NGAP Layer ~
InitiallE Message, Registration Request 16:33-15,093000 NERD-DDU InitiatingMessage (0]
InitiatingMessage
D ownlinkMAS Transport, Authentication Request 5 - E
" part. 9 . ProcedureCode 15 id-InitialUEMessage
~ 16:3316.146000 procedureCriticality 0 rejectio)
UplinkNASTransport, Authentication Response Value
16:3318 310000 InitialUZMessage
DownlinkMNAS Transport, Security Mode Command ProtocollZ-Container € Irems
4 L £ 16:3%16.312000 Item
UplinkMAS Trangport, Security Mode Complete 163316 410000 F;i;izzﬁ;:f;;ld S Ao DEN-UE-NGAD-ID
procedureCriticality reject(0)
- InitialContextS etupR equest, Registration Accept 163516 418000 Value
o RRN-UE-NGAP-ID
InitialContextS etupR esponse Item
RIS ProtocolIE-Field
UplinkMNAS Transport, Registiation Complete ProtocolIE-ID id-NRS-PDU
16:3316.511000 procedureCriticality reject (0}
i i Value
UplinkMASTransport, UL MAS Transport, Session Establishment Request 16:9516.512000 NRS-pDT -
g PDUSessionResourceSetupRequest, DL MAS Transport, Session Establishment Accept 163315516000 I“mNAS_DU 04171000D0100F11000000
- . o Protocoolls
PDUSessionResourceSetupResponse 16:33-16.611000 ProtoeslIE-ID = 121 id-UserLocationInforma
procedureCriticality 0 rejecti(m)
UplinkMAS Transport, UL MAS Transport, Session Establishment Request Value
TE3H1EE12000 UserLocationInformation userlocationInformationNR
POUS essionk Setuph t DL MAS T LS E stablishment Accept userlocationInformationNR
4 essionResourceSetupR eques ransport, Session E stablishment Accep 163916 614000 e
A pLMNIdentity
PDUSessionR esourceSetupR esponse 163316713000 P iy aoL
. 0043 MNC = 0L
UplinkNASTranspart, UL NAS Transport, Session Release Request 163324 424000 nACellTdentity 0000000000
thI
PDUSessionResourceR eleaseCommand, DL NAS Transport, Session Relsass Command
o 3 port, . pLMNIdentity
b | 16:353:24. 426000 Fr. i a1
PDUSessionR Fieleaseh 0048 MNC aL
essionAesourceReleaseResponse 163324 527000 o o oot
UplinkMAS Transport, UL MAS Transport, Session Release Complete Toem 3
B E E 2 16:33:24 526000 ProtocollZ-Field
DrotocollE-ID 50 id-RRCEstablishmentCaus
UplinkMNASTranspart, UL NAS Transport, Session Release Request 163524 523000 ProcedureCrizicality reject (0]
Val
4 PDUSeszionResourceR eleaseCommand, DL NAS Transport, Session Release Command 163524 523000 ;R‘;;scablishmentcause mo-Signalling(3)
Item
PDUSessionResourceR eleaseResponse ProtocollE-Field
oaa2sezenin ProtocollE-ID = 3 id-AMFSetID
UplinkNAS Transport, UL MAS Transport, Session Release Complete 16,9924 526000 procedureCriticalicy =0 reject(0) v
& R Value =
< > < >
{ Scripts ), Message Seq.lenceK Event Config >\ Script Flow
@ Initialisation Errors @ Error Events @ Captured Errors @ Link Status Up=1 Down=0
apturec

Figure: Call Reception

© GL Communications Inc.
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Emulation of 5G N1N2 Signaling Procedure

The below 5G N1N2 signaling procedure indicates the messages flow between gNodeB (gNB) and AMF, which are emulated using
MAPS™ application.

5GC Network
InitialUEMessage, Registration Request REGISTRATION
Signaling
DownlinkNASTransport, Authentication Request
UPlinkNASTransport , Authentication Response
NAS Authentication
DownlinkNASTransport , Security Mode Command and Security
UPlinkNASTransport, Security Mode Complete
InitialContextSetupRequest, Registration Accept
InitialContextSetupResponse Registration
Complete
UPlinkNASTransport, Registration Complete
UplinkNASTransport, UL NAS Transport, Session Establishment Request N
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
J
UplinkNASTransport, UL NAS Transport, Session Release Request 3
PDUSessionResourceReleaseCommand, DL NAS Transport, Session Release Command
PDUSessionResourceReleaseResponse
i i Session
UplinkNASTransport, UL NAS Transport, Session Release Complete
Termination
>
UplinkNASTransport, UL NAS Transport Session Release Request
PDUSessionResourceReleaseCommand, DL NAS Transport, Session Release Command
PDUSessionResourceReleaseResponse
UplinkNASTransport, UL NAS Transport, Session Release Complete
7
UplinkNASTransport, Deregistration Request 3
Deregistration
UE Context Release Command \ and Context Release
UE Context Release Complete
J

Figure: 5G N1N2 Signaling Procedure

© GL Communications Inc.
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Supported Protocols and Specifications

8

]
NAS ! NAS
]
Rela !
Y . NG-AP
NG-AP :
|
SCTP T SCTP
|
5G-RAN 5G-RAN !
Protocol Layer Protocol P T P
Layer :
|
UE gNodeB N]./NZ AMF
Supported Protocols Standard / Specification

N1N2 Interface (gNB - AMF)

TS24.501 (Release 17)

System Architecture for the 5G

3GPP TS 23.501 (Release 17)

Non-Access-Stratum (NAS)

3GPP TS 24.501 (Release 17)

NG Application Protocol (NGAP)

3GPP TS 38.413 (Release 17)

SCTP

RFC 4960

GPRS Tunneling Protocol for User Plane (GTP-U)

3GPP TS 29.281 (Release 17)

© GL Communications Inc.
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Command Line Interface (CLI)

MAPS™ can be configured as server-side application, to enable remote controlling of the application through multiple command-line
based clients. Supported clients include Python.

Clients can remotely perform all functions such as start testbed setup, load scripts, and profiles, apply user events such as send digits/
file/tones, detect digits/file/tones, dial, originate call, terminate call, start and stop traffic. Users can also generate and receive calls
through commands. This client application is distributed along with MAPS™ Server application.

| Pythen 3.7.5 Shell - [u] X

File Edit Shell Debug Options Window Help
Pytnhon 3.7.5 (tags/v3.7.5:5c0Za3%acb, Oct 15 2019, 00:11:34) [MSC v.1916 64 bit (AMDE4)] on win3z ~
Type "help”, "copyright”, "credits" or "license()" for more information.

= RESTART: C:\Program Files\GL Communications Inc\MAPSSG-NINZ\MRPSCLI\PythonClient\examples\gNB\NIN2_PlaceCall D
efault.py

NIN2 Server Connecti . True
NIN2 Testhed Starting ... O

True

NIN2 Profile Loading... True

Check NGAP Link Status... Trus

NINZ 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 intermet ... True
PDU Session Established

De-register Initiated... True

Total Signalling Messages: 25
NINZ Call's LaSTMSGRCV.....

Time Stamp Route  Message

12:11:23.444 < UEContextReleaseCommand, , ,

#a%ax NINZ Call Message Flow *****
CLI (gNE) <-->  DUT (RMF)

Time Stamp Route  Message
> InitialUEMessage, Registration Request

- DownlinkNASTransport, Authentication Request, ,
> UplinkNASTransport, Authentication Response

DownlinkNASTransport, Security Mode Command, ,
UplinkNASTransport, Security Mode Complete

- InitialContextSetupRequest, Registration Accept, ,

-> InitialContextSetupResponse

- UplinkNASTransport, Registration Complete

> UplinkNASTransport, UL NAS Transport, Session Establishment Request

- PDUSessicnResourceSstupRequest, DL NAS Transport, , Session Establishment Accept
- PDU Session Resource Setup Response

-> UplinkNASTransport, UL NAS Transport, Session Establishment Request

- PDUSessionResourceSetupRequest, DL NAS Transport, , Session Establishment Accept
- PDU Session Resource Setup Response

- UplinkNASTransport, UL NAS Transport, Session Releass Request

<= PDUSessionResourceReleaseConmand, DL NAS Transport, , Session Release Command
PDU Session Resource Release Response

UplinkNASTransport, UL NAS Transport, Session Release Complete

-> UplinkNASTransport, UL NAS Transport, Session Release Request

- PDUSessicnResourceReleaseConmand, DL NAS Transport, , Session Release Command
- PDU Session Resource Release Responss

-> UplinkNASTransport, UL NAS Transport, Session Release Complete

-> UplinkNASTransport, Deregistration Request

UEContextReleaseCommand, , o
UEContextReleaseComplete
NIN2 Script Stopping... True

NIN2 Server Disconnecting... True

RESTART: C:\Program Files\GL Communications Inc\MAPSS
G-N1N2\MAPSCLI\PythonClient\examples\gNB\N1N2_PlaceCall Default.py

~
Ln: 111 Cok4

Figure: Sample Python Client

CTi MapsCLI gNB (N1N2 RELEASETT) - a *
(87 File Edit View - 8 %
=] *,

W Vview Latest Command

11 2024-2-19 12:19:37.252000 : Start "TestBedDefault.xml™ # *_gNB[0]. gNBIPAddress[0]"="192. 168, 12.23","_TypeOfUESimulation™="XML";

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

2024-2-19 12:19:58.012000 : StartScript 1 "SGNGAP_UESessionControl.gls™ "™MSIN30 120416317 1 # "MSIN"=( binarystring ) 3012041631, "TMSI"=( binarystring J001013012041631,"
2024-2-19 12:20:01.201000 : UserEvent 1 "IsTransportlp™;

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 12:20:25.244000 : UserEvent 1 "GetMessageCount”;

2024-2-19 12:20:26.349000 : UserEvent 1 "Getl astReceivedVessage”;

2024-2-19 12:20:25.454000 : UserEvent 1 "GetMessageCount”;

2024-2-19 12:20:26.574000 : UserEvent 1 "GetMessageInfo™# "Index”"=0;

2024-2-19 12:20:25.679000 : UserEvent 1 "GetMessageInfo™# “Index"=1;

2024-2-19 12:20:26.783000 : UserEvent 1 "GetMessageInfo™s "Index"=2;

2024-2-19 12:20:25.888000 : UserEvent 1 "GetMessageInfo™# “Index"=3;

2024-2-19 12:20:27.008000 : UserEvent 1 "GetMessageInfo™s "Index"=4;
2024-2-19 12:20:27.113000 : UserEvent 1 "GetMessageInfo™# “Index”=5;
2024-2-19 12:20:27.218000 : UserEvent 1 "GetMessageInfo™# “Index”=5;
2024-2-19 12:20:27.333000 : UserEvent 1 "GetMessageInfo™# “Index"=7;
2024-2-19 12:20:27.443000 : UserEvent 1 "GetMessageInfo™s “Index"=8;
2024-2-19 12:20:27.548000 : UserEvent 1 "GetMessageInfo™# “Index"=9;
2024-2-19 12:20:27.653000 : UserEvent 1 "GetMessageInfo™# “Index"=10;
2024-2-19 12:20:27.773000 : UserEvent 1 "GetMessageInfo™# Index"=11;
2024-2-19 12:20:27.873000 : UserEvent 1 "GetMessagelnfo™# “Index"=12;
2024-2-19 12:20:28. 103000 : UserEvent 1 "GetMessageInfo™# “Index"=13;
2024-2-19 12:20:28.208000 : UserEvent 1 "GetMessageInfo™# “Index"=14;
2024-2-19 12:20:28.313000 : UserEvent 1 "GetMessageInfo™# “Index"=15;
2024-2-19 12:20:28.418000 : UserEvent 1 "GetMessagelnfo™# “Index"=16;
2024-2-19 12:20:28.533000 : UserEvent 1 "GetMessageInfo™# “Index"=17;
2024-2-19 12:20:28.643000 : UserEvent 1 "GetMessagelnfo™# “Index"=18;
2024-2-19 12:20:28.743000 : UserEvent 1 "GetMessageInfo™# “Index"=19;
2024-2-19 12:20:28.973000 : UserEvent 1 "GetMessageInfo™# “Index"=20;
2024-2-19 12:20:29.073000 : UserEvent 1 "GetMessageInfo™# “Index"=21;
2024-2-19 12:20:29.198000 : UserEvent 1 "GetMessagelnfo™# “Index"=22;
2024-2-19 12:20:29.303000 : UserEvent 1 "GetMessageInfo™# “Index"=23;
2024-2-19 12:20:29.408000 : UserEvent 1 "GetMessageInfo™# “Index"=24;

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

erverLog:errCode = 0,errString = connection has been gracefully dosed for Clientld =1
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Figure: MAPS™ CLI Server
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Buyer’s Guide

PKS503
PKS504
PKS505

PKS506

PKS507

PKS508

PKS509

Product Description
MAPS™ 5G N1N2 Interface Emulator

Mobile Traffic Core - GTP

Mobile Traffic Core - Gateway

Related Software

MAPS™ 5G Multi-Interface Emulation

MAPS™ 5G N4 Interface Emulator

MAPS™ 5G N17 Interface Emulator

MAPS™ 5G N8 Interface Emulator (Requires PKS502)
MAPS™ 5G N10 Interface Emulator (Requires PKS502)
MAPS™ 5G N11 Interface Emulator (Requires PKS502)

MAPS™ 5G N12 Interface Emulator (Requires PKS502)
MAPS™ 5G N13 Interface Emulator (Requires PKS502)
MAPS™ 5G N20 Interface Emulator (Requires PKS502)
MAPS™ 5G N21 Interface Emulator (Requires PKS502)
MAPS™ 5G N22 Interface Emulator (Requires PKS502)
MAPS™ 5G N29 and N51 Interface Emulator (Requires PKS502)

CLI Support for MAPS™

For complete list of MAPS™ products, refer to Message Automation & Protocol Simulation (MAPS™) webpage.

For more details on supported MAPS™ 5G interfaces, refer to 5G Core (5GC) Network Test Solution webpage.
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