MAPS™ 5G N22 Interface Emulator
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Overview

GL’s MAPS™ 5G System as a service-based architecture, includes a set of Network Functions (NFs) providing services as defined in
3GPP TS 29.531 (Release 17) specification. The service-based interfaces use HTTP/2 protocol with JavaScript Object Notation (JSON)
as the application layer serialization protocol.

GL's MAPS™ N22 emulate Network Slice Selection Function (NSSF) within the 5G Core offering services to the Access and Mobility
Management Function (AMF) via the Nnssf service-based N22 interface. The above network architecture represents the service-
based architecture, with focus on N22 between NSSF and AMF. Here, node NSSF can act as "NF Producer", which refers to T529.531
(Release 17) Specification.
The AMF and NSSF are the entities in 5G Core Network (5GC), which supports the following services

e Nnssf_NSSelection

o Nnssf_NSSAlAvailability
Besides emulating network elements AMF and NSSF functions, it also supports error tracking, regression testing, load testing. It can

run pre-defined test scenarios against 5G interface test objects in a controlled and deterministic manner. Easy to use script syntax
allow user to create conformance test cases based on their test plan.

MAPS™ 5G N22 Interface emulator supports powerful utilities such as Script Editor and Profile Editor which allow new scenarios to
be created or existing scenarios to be modified using 5G N22’s JSON messages and parameters

For more information, please visit MAPS™ 5G N22 Interface Emulator webpage.

Main Features

e Emulate AMF and NSSF elements

e Supports Nsmf_EvenExposure (Subscribe, Unsubscribe, Notify service operations) and UE Subscription for notification of one-
time event detection (PDU session establishment Event, PDU session release Event, QFl allocation Event, UE IP address/prefix
change Event)

e Services use REST APIs based on HTTP and JSON data format

e Supports TLS and TCP transports

e Supports scripted call generation and automated call reception

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

e Ready-to-use scripts for quick testing

e Provides Call Statistics and Events Status

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

The testbed setup window allow user to setup the required test configurations in N22 interface. It includes a list of variables that are
declared and assigned before starting the script. Testbed Setup defines the MAPS™ parameters which communicates with the rest
of the test network. End user configuration profile is used to configure MAPS™ 5G 22 interface with the supported AMF and NSSF

parameters.
MAPS AMF (M22 RELEASE1T ) - [Testbed Setup -AMF_Node] — O it
[8"" Configurations Emulator Reports Editor Debug Tools Windows Help - %
L @ © \2)
H R [
Config Value v Enable
H=l AMF 1
L= AMF 1
—  AMFIP Address 152.168.1.223
-  AMF Client Port 4444
—  AMF Server Port 5555
+  URIScheme HTTP
- AMF Name GLAMF
H=l Served GUAMI List 1
L= Served GUAMI List 1
L5 Guami
= PLMM Identity
I: MCC 001
MMNC 01
AMF Region Id 2
AMF Set Id 3
AMF Pointer &0
H=l Supported SN35A1 Availability Data 1
L3 Supported SM55AI Availability Data 1
=] PLMM ldentity
t MCC 001
MMNC o1
TAC 123
=] Served SMSS5AI 1
L= Served SNSSAI 1
SST 1
SD 01
Default SM5541 Indication True
U=l MSSF 1
L= NSSF 1
NSSF IP Address 152.168.1.28
MSSF Server Port 6665
=l MS5F API Versions
t NSSA| Availability Service vl
Metwork Slice Selection Service v2
—  End User Configuration UE_Profilesxml B —
@ |Initialisation Errors @ Ermrc

Testbed Setup
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Pre-processing Tools

SCRIPT EDITOR - The script editor allow 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 - [C:\Program Files\GL Communications Inc\MAPS5G-N22\MAPS\N22\RELEASE1 ZAMP\Scripts\Nnssf_NSSAIA_AMF_Control.gls] - [u] X
& File View Edit Shortcuts Tools Help I
D R ox o= = |&| ®
Command Window A=l q Nnssf_NSSAIA_AMF _Control b x I
Action 1 "Init": ~ 3
i-send 2 ParentScriptId= 2
i-Recy 3, ErrorDetail = g
- Decode 3 —]
i-gind E
i Unbind & KeyIdentifier:SubscriptionId;
| Load Profile i AMF_Nnssf_ ScriptId="AMFNotification";
L Start Timer 8 StartChildScript (AMF_Nnssf_Scriptld,”", "Nnssf NSSAIA AMF.gls", "", RecvApiName=RecvApil
- Stop Timer g wait;
. Stop Retransmit Tmer 10
Conditional & Flow Control 11 /// Wnssf_PutRequest///////
- Variable 12
- Maps CLT 13| "OnNnssf_NSSAIAvailabi Put_Response™:

-Logs / Comment. Status= "N3SAT Av; PUT Response Received":

wailabilivy_Patch Request","NSSAI Availability Post_Request®

- Init
- Child Script EventLog (Status);
 DataBase Result = "Pass";
Send Report exit;
Resume
Rewrn nNnssf NSSAIAvailabilityPut_ErrorResponse” (ErzozCode,ErrorDetail):
Include

Exzor= ce Selection Failure:: ";
AppendInAscii (Error,ErrorCode,” ", ErrorDetail);
Status = $Error;

ErrorLog (Error);:

Result= "Fail":

exit;

Exit
Utlity Functions
Traffic Commands

34 /// Wnssf_Patch Request///////

n_Response":

36 "OnNnssf NSSAIAvailabi
PUT Response Received": -

37 Status= "NISAL

Line Count - 153 lines1Coli]

Script Editor

PROFILE EDITOR - This feature allow 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 allow user to configure
call instances in call generation to receive calls. The UE_Profiles include 5G parameters, that is required to configure multiple UEs to

emulate Signaling and Traffic.

MAPS AMF (N22 RELEASE1T ) - [Profile Editor -UE_Profiles] - O X
|[E" Configurations Emulator Reports Editor DebugTools Windows Help - 8 X
] = ] . i & (NN e
QL3 PN & ole e 0 L
CIF @
# | Profiles (EditF2) Config Value [v Enable
1 UEProfile00o1 B UEProfileDD0T
3 UEProfile000z I Simulate Roaming UE True
i~ Reoaming Indication NOMN_ROAMING
3 UEProfie000s L AMF Client GLAMF
4 UEProfile0004 H=) UEHPLMN
5 UEProfile0oos |: mec 100
MNC 10
6 UEProfile0006 L9 ueETal
7 UEProfile0007 = PLMNID
& UEProfile000s t mcc 100
MMNC 10
9 UEProfile0009 T 123
10 UEProfile010 M=) Subscribed SNSSAI 1
L=l subscribed SNSSAI 1
55T 1
5D 01
Defaultindication True
H=) Home SNSSAI
|: ssT 1
sD 01
H=l Requested SN55AI for Registration
SST 1
5D 04
4=l Requested SN55AI for PDU Session
ssT 1 Add ‘ Insert Delete
sD 01
Properties
Insert Delete Clear ‘ -
@ Initialisation Errors @ Error Events

Profile Editor
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Call Generation and 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, allow user to create multiple
entries using quick configuration feature. The editor allow 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 AMF (N22 RELEASE17 ) - [Call Generation -CallGenDefault] - m] x
|§, Configurations Emulator Reports Editor Debug Tools Windows Help - | %
1 5 L Y n Fay
B v@R|ZE 5% L0O
t =
Di=HR| . Bl
Script Name Profile Call Infa Result Total Iterations | Completed Iteration ~
UEFofis00 ] 5 None IR T I
2 Mnssf_AMF_MSSelection_Get_Request_PDUSession.gls Start I Nane Unknawn 1 1]
3 MNnzsf_AMF_MSSAlAvailsbilityPut_Request.gls Start I Nane Unknawn 1 1]
4 Nnssf_aMF_MSSalavaiabilityPatch_Request gl Start | None Unknown 1 1}
5 R Start | Kone Unknown 1 1]
c Chot 1 [T [ —— 1 n A
< >
1
Add | Delete | sert | Refresh | start | swrtal| ciop || swpall fw| abot | Abortal
Save | Coumnwidth —— f——— [ Show Latest
Find
MAPS DUt =
IGET http://152.1€8.1_28:€€€5/nnssf-nsselection/vi/network-slice-information?defaultConfigur A
e aon,
200 0K
4 ! 15:22:46 225000
}eslice-info-request-for-registration={
"subscribedissai”:[]
"defaultIndication":true,
"subscribedSnssai™:{
nsanimgLn,
AEETLES
t
H
}
accept : application/json,
application/problemtjson v
< > || € >
Scripts %, Message: Sﬂ'.nm:e/( Event Corfig >\ Script Flow /
@ Initialisation Errors | @ Error Events | @ Captured Errors | @ Link Status Up=0 Down=0

Call Generation

=

K24 MAPS NSSF (N22 RELEASE1T) - [Call Reception] - O X
4 Configurations Emulator Reports Editor DebugTools Windows Help - 8 X
; ) : [ flrw e T 1] £
Y RN Y LI I T IO )
SrMao | Script Mame | Frofile I Call Info | Script Execution | Status | Events Events Profilel Fesultz |
1 MWSSF_HTTP2_Connection_Monitor.gls MS5F Server Clients : AMF — Moritoring HT T2 Cornection Status Mone Unknawn
Completed | Requesed for Regi i None _

| Stop I Stop Al | Abort | Abort All | ¥ Show Records | Select Active Call [~ Auto Trash  Trash ||_ Show Hidden Calls

Save I

Column'width —— f———— [ Show Latest

ouT

200

<

MAPS

15:22:46. 216000

Find

Status: 0
cmethod : GET
:path :
:scheme : http

cauthority : 1%2.1€8.1.28:€€€5
accept : application/json,
application/problemtjson

/nnssf-nsselection/v2/network-slice-information?defaultConfigure:

Scripts 3, Message m::e/( Event Config >\ Script Flow /

@ Initialisation Errors | @ Error Events

| @ Captured Errors

|.4

Document Number: PKS510-01

Call Reception

© GL Communications Inc.
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Nnssf NSSelection Service

Get service operation of Nnssf_NSSelection service
This service is used during Registration, PDU Session Establishment and UE Configuration update procedures.

The Get operation shall be used in the non-roaming or roaming scenario to retrieve:

The Allowed NSSAI, Configured NSSAI, target AMF Set or the list of AMF(s)

The Mapping Of Allowed NSSAI

The Mapping Of Configured NSSAI

NSI ID(s) associated with the Network Slice instances of the Allowed NSSAI

NRF(s) used to select NFs/services within the selected Network Slice instance(s) and NRF to determine the list of candidate AMF
(s) from the AMF Set, during Registration procedure and

Information on whether the S-NSSAI(s) not included in the Allowed NSSAI which were part of the Requested NSSAI are rejected
in the serving PLMN or in the current TA

The NRF to be used to select NFs/services within the selected network slice instance, and optionally the NSI ID associated with
the S-NSSAI provided in the input, during the PDU Session Establishment procedure

5GC Network

GET../V1/network-slice-information?<query parameters>

200 OK {AuthorizedNetworkSlicelnfo} or
4xx/5xx (Problem Details)

© GL Communications Inc.
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Nnssf_NSSAIlAvailability Service

The Nnssf_NSSAIlAvailability service is used by the NF service consumer (e.g AMF) to update the S-NSSAI(s) the AMF supports on a per
TA basis on the NSSF, subscribe and unsubscribe the notification of any changes to the NSSAI availability information on a per TA basis,
of the S-NSSAls available per TA (unrestricted) and the restricted S-NSSAI(s) per PLMN in that TA in the serving PLMN of of the UE

For the Nnssf_NSSAIlAvailability service the following service operations are defined used by AMF:

e Update
e Subscribe
e Unsubscribe
o Notify
e Delete
Update Service Operation

The Update operation is used by AMF to update the NSSF with the S-NSSAIs (Single Network Slice Selection Assistance Information) the
AMF supports per TA, and get the availability of the S-NSSAIs per TA

5GC Network

PUT../V1/nssai-availability/(nfld)(NssaiAvailabilityinfo) or
PATCH ../V1/nssai-availability/(nfld)(NssaiAvailabilityUpdatelnfo)

200 OK {AuthorizedNssaiAvailabilitylnfo} or
4xx/5xx (Problem Details)

Subscribe Service Operation

The Subscribe Operation is used by AMF to subscribe to a notification of any changes in status of the NSSAI availability information
(e.g. S-NSSAIs available per TA and the restricted S-NSSAI(s) per PLMN in that TA in the serving PLMN of the UE) upon this is updated
by another AMF

5GC Network

POST../V1/nssai-availability/Subscriptions(NssfEventSunscriptionCreateData)

201 Created (NssfEventSubscriptionCreatedData) or
4xx/5xx (Problem Details)

© GL Communications Inc.
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Nnssf_NSSAIlAvailability Service (Contd.)

Unsubscribe Service Operation

The Unsubscribe operation is used by AMF to unsubscribe to a notification of any previously subscribed changes to the NSSAI availabil-

ity information .
AMF 5GC Network E

DELETE.../v1/nssai-availability/subscriptions/{Subscriptionid}

204 No Content
4xx (Problem Details) or 3xx

Notify Service Operation

The Notify Service operation is used by the NSSF to update AMF with any status change, on a per TA basis, of the S-NSSAls available
per TA (unrestricted) and the S-NSSAIs restricted per PLMN in that TA in the serving PLMN of the UE.

m 5GC Network E

POST (nfNssaiAvailabilityUrl)(NssfEventNotification)

204 No Content

Delete Service Operation
The Delete Service operation is used by AMF to delete the NSSAI availability information stored for the NF service consumer in the
NSSF.

B sccnetwork _

DELETE.../v1l/nssai-availability/{AFInstanceld}

204 No Content
4xx/5xx (Problem Details) or 3xx

© GL Communications Inc.
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Supported Protocols and Specifications

JSON

HTTP/2

TCP TLS

IP

REST

Standard / Specification

Supported Protocols

N22 Interface (NSSF-AMF)

JavaScript Object Notation (JSON)

HTTP2

TLS

TCP

IPv4

Ethernet

3GPP TS 29.531 (Release 17)

IETF RFC 8259

IETF RFC 7231
IETF RFC 7540/RFC 7541

IETF RFC 8446
IETF RFC 793

IETF RFC 791 [5]
IETF RFC 2460 [6]

© GL Communications Inc.



Buyer’s Guide

Item No Product Description

PKS510 MAPS™ 5G N22 Interface Emulator (Requires PKS502)
PKS305 MAPS™ 5G Multi-Interface Emulation

Item No Related Software

PKS500 MAPS™ 5G N1/N2 Interface Emulator

PKS501 MAPS™ 5G N4 Interface Emulator

PKS502 5G service-based Emulation (Prerequisite base license for all service-based (Open API) interface emulations)
PKS503 MAPS™ 5G N8 Interface Emulator (Requires PKS502)
PKS504 MAPS™ 5G N10 Interface Emulator (Requires PKS502)
PKS505 MAPS™ 5G N11 Interface Emulator (Requires PKS502)
PKS506 MAPS™ 5G N12 Interface Emulator (Requires PKS502)
PKS507 MAPS™ 5G N13 Interface Emulation (Requires PKS502)
PKS502 MAPS™ 5G N17 Interface Emulator

PKS508 MAPS™ 5G N20 Interface Emulator (Requires PKS502)
PKS509 MAPS™ 5G N21 Interface Emulator (Requires PKS502)

Note: PCs which include GL hardware/software require Intel or AMD processors for compliance.

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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