MAPS™ 5G N20 Interface Emulator Brochure
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Overview

5G System as a Service Based Architecture, includes a set of Network Functions (NFs) providing services as defined in 3GPP TS 23.501
(Release 17). The service-based interfaces use HTTP/2 protocol with JavaScript Object Notation (JSON) as the application layer
serialization protocol.

GL’s MAPS™ emulate Short Message Service Function (SMSF) within the 5G core offering services to the Access and Mobility
Management Function (AMF) via the Nsmsf service-based N20 interface. The above architecture represents the service based
interfaces, with focus on the SMSF and AMF.

The AMF and SMSF are the entities present in 5G core network that supports Nsmsf_SMS and Namf_Communication Services. In
N20 interface, both SMSF/AMF can act as "NF Producer", where SMSF producer refers to the Specification TS29.540 and AMF
producer referred Namf Specifications TS29.518 (Release 17).

Besides emulating network elements SMSF and AMF 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
allows the user to create conformance test cases based on their test plan.

MAPS™ 5G N20 emulator supports powerful utilities such as Script Editor and Profile Editor which allows new scenarios to be
created or existing scenarios to be modified using messages and parameters.

For more information, refer to MAPS™ 5G N20 Interface Emulator webpage.

Main Features

e Emulate SMSF and AMF network function
e Following are the supported services
— Nsmsf_SMService: Activate, Deactivate and UplinkSMS (MOSMS)

— Namf_Communication : NIN2MessageTransfer(UE Specific) operations based on N20 interface

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

e Supports Command Line Interface (CLI) through a client-server model, enabling users to control all features via Python APIs
e Supports TLS and TCP transports

o Offers NF service consumer to authorize SMS and activate SMS for a service via Nsmsf service on N20 interface

e Supports customization of call flow and message templates using Script and JSON Messages

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 allows users to setup the required test configurations in N20 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 N20 interface with the supported AMF and SMSF
parameters.

A MAAPS AMF (N20 RELEASE1T) - [Testbed Setup -TestBedDefault] — | *
[ Configurations Emulator Reports  Editer Debug Tools  Windows  Help - 8 X

AN ¥ XS RN Re
H R 9|

Config Value v Enable
B AMF Configuration
H=l AMF 1
L=l AMF 1
- AMFIP Address 162.168.12.29
—  AMF Serving Port T
- URI 5cheme HTTP
- AMF Client Mame Client1
H=] AMF APl Versions
AMF Communication Service APl Version w1
AMF EventExposure Service APl Version il
AMFE MT Service APl Version vl
AMF Location Service APl Version vl
L=l SMSF 1
L= smsF 1
SMSF IP Address 162.168.12.35
SMSF Port T
SMS Service APl Version w2
U=] UE Simulation Parameters
Type Of UE Simulation Profiles
End User Configuration AMF_Profilesxml
=l Auto Generated Users Info
Mo Of Users To Be Simulated 4000
Starting IM5! 001013012041631
MSIN 3012041631
Auto Generated End User Configuration AutoGeneratedUser_Profilexml
Start Edit |
@ Initialisation Errors | @ Error Even 2

Figure: Testbed Setup
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Pre-processing Tools

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 - [C\Program Files\GL Communications Inc\MAPS5G-MN20WMAPS\N20NWRELEASE T TWAMP\Scripts\Nsmsf_AMF_Mo_SMS.gls] — O e
& File View Edit Shortcuts Tools Help - 8 X
D E R ox = =~
Command Window 2] 4 Nsmsf_AMF_Mo_SMS pox T
[ 1 //CallFlowDebug=l; //To log MessageSequence, mMESsSSage CONCEntes - %
[#- Conditional & Flow Control Zi if(CallFlowDebug==1) g
[#- Variable 3 ToggleScriptFlow(l):// Utility to enable scriptFlow g
[#-Maps CLI 4! endif S
[ Logs / Comment 5
[+ Init & if (EnableCLI)
[#- Child Script 7 ErrorLog ("H20 AMF Mo SMS Script Started. "):
[+ DataBase 8 endif T
- Send Report =]
- Resume 10 AMFScriptId="Nsmsf ZMF";
- Return 11 CFName="REMF"; B
- Indude 2 StartChildScript (AMFScriptId,"","Nsmsf AMF.gls",LoadedProfileName, CFName=CFName,
- Exit 13} KeyIdentifier:5UPI;
[~ Utility Functions 14! CallType="MCSMS";
[~ Traffic Commands 15 LogRActiveCallInfoTimeCut = ( TimeCut + 120000);

l&i starttimer LDgActiveCallInfDTImEI LoghctiveCallInfoTimeCut msec;
17 starttimer InitTimer 100 msec;
18 wait;

19

200 "InitTimerExpiry":

21 if (_AutoGeneratedUsers == "Enable")

22 IsVariableExist ("_SM5FRegisteredIMSI"):

23 if (UtilityResult == 0)

24 IMSI = _SMS5FRegisteredIMSI;

25 MSISDN = SMSFRegisteredMSISDN;

Ze else

27 Frrorl.oa{"TMST not remistered for SMS Service. Remister the TMST.mi: ¥
£ >

Figure: Script Editor

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. These Profiles includes 5G parameters, that is required to configure multiple UEs to
emulate Signaling and Traffic.

MAPS AMF (N20 RELEASE1T) - [Profile Editor - AMF_Profiles] - O *
LL Lonfigurations  Emulator Reports  Editor Debug Tools  Windows  Help - 8 %
= ] [N n ™
xS e 3 “-@’§|.@m£'«k|@|u‘
#~ |Config Value [v Enable
MSIN3012041631
3 MSINZ012041632 =l Maohbile ldentity
L= sucl
3 MSIN3012041633 IMSI 001013012041631
4  MSIN3012041634 MCC 0o
5 MSIN3012041635 MNC 01
MSIN 3012041631
& MEINID1A031636 AMF Client Selection Client1
7 MSIN3012041637 =l 5MS Call Parameters
8 MSIN3012041633 5MS Character Set Default
SMS Data for Default and 8 Bit Data  MAPS 5G Test MO SMS 0001
9 MSIN3012041639
SMS Data for UCS2 004D00410050002000350047002000540065007300740020004D0...
10 MSIN3012041840 Destination MSIDN Number 3012041681
11 MSIN3012041541 =l SMSC Address Parameters
13 MSINZD12041642 Destination 5C 2885643722311
MNumbering Plan ISDMN/Teliphony numbering plan(REC E.164/E.163)
13 MSIN3012041843 Type of Number International number
14 MSINI012041644 add | nsert | Delete
15 MSIN3012041645 v Propernes|
Insert Delete Clear -
@ |Initialisation Errors | @ Error Events | @ Captured Errors | @ Link Statu: |

Figure: 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, 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).

MAPS AMF (N20 RELEASE1T) - [Call Generation -CallGenDefault] - O *
|§, Configurations  Emulator Reports  Editor Debug Toels  Windows  Help - 8 X
g ) ; 1 4 [N . n e
Q5 s eBR| & m@e£z|@)|u‘

T =]

Hl=HE. i
StMo | Script Mame Prafile Call Info Script Executi... | Status Ewvents Ewvents Profile | Result Tatal Iterations | Comy
i Stat | None | I I

2 Mamsf_AMF_Mao_SkS.gls Start | Mone | Unknown 1

3 Mamszf_AMF_SMService_Deactivation.gls Start I Mone Unknown 1
£ >

[ Add | pelete | mnsert | Refresh | start | startal| siop [ stopan fw| abor | aborta|

Save |  Column'width ————— [ Show Latest

AMF SMSF Find
— Status: 201
[ PUT Anamat-smas/v2/ug-contests/ims- 00101301 2041631 o S — ctatus - 201
content—-type : application/json

location : https://192.1€2.1.31:7777/nsmsf-sms/v2/ue-contexts,/imsi-001013012041€3]1
content-length : 120

1

"accessType":"3EPP_RCCESS™,
TamfId":"9300ef7b-93ca-440a-905a-cc3fE4afT71ed”™,
"ratType™ :"NR",

Tsupi”:"imsi-001013012041€31"

I

< >

| Scripts }.Mﬁsageh.lence/( Event Config >\ Script Flow /

@ Initialisation Errors | @ Error Events | @ Captured Errors | @ Link Status /|

Figure: Call Generation

MAPS SMSF (N20 RELEASETT) - [Call Reception]

- m} x
4 Configurations Emulater Reports Editor Debug Tools Windows Help - 8 x
— . ; i & Y . n s
QE%@%Uﬁ!ﬂ¢§|m@m£'&|@|w
SrNoI Script Mame I Profile I Call Info I Script Execution I Status I Events E vents Profile I Resultz I
1 SMSF_HTTPZ2_Connection_Monitor. gls SMSF Server Client — Maritaring HTTP2 Connetion 5T atus Connect Server Unknown

Completed I S vated MHaone

| Stop I Stop Al | Abort | Abort Al | v ShowRecords [ Select Active Call [~ Auto Trash  Trash ||_ Show Hidden Calls

Save I ColumnWwidth —— F——— T Shaw Latest

AMF SMSF Find

— Status: 201
| PUT /nemsf-gmsy 2 ue-contextzAms-001 01301 2041 631 11-07-37 931000 content-type : application/json

location : https://152.1€2.1.31:7777/nsmsf-sms/vZ/ ue—cont

1

"accessType":"3GPP_RCCESS",
TamfId"™:"3300ef7b-93ca-440a-505a-cc3£E4af71led”™,
"ratType" :"NR",

"supi":"imsi-001013012041€31"

}

£ >

Scripts }.\Mmage Sequerm,( Event Config >\ Script Flow /

@ |Initialisation Errors | @ Error Events | @ Captured Errors | @ L g

Figure: Call Reception

Document Number: PKS508-03
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Nsmsf_SMService Procedures

Registration using Activate Service Procedure

MAPS™ for N20 interface emulate services between SMSF and AMF network functions.

The NF Service Consumer (e.g. AMF) shall activate SMS service for a given service user by using the HTTP PUT method as shown below.

5GC Network
SMSF

PUT../ue-context/{supi{UeSmsContext Data) —>

S R e 201 Created ==-==-—-—-—ceemeeaea
D i ———— 204 No Content —==—=——————mmmmoo—u
€ 403 Forbidden ____________________

e The NF Service Consumer (AMF) shall send a PUT request to the resource representing the UE Context for SMS

o [f the target UE Context for SMS is not created in SMSF, the SMSF retrieves subscription data from the UDM, performs service
authorization for the given UE, and create UE Context for SMS for this UE

e |f successful, "201 Created" shall be returned

e |f the target UE Context for SMS has already been created, the SMSF updates the UE Context for SMS with the NF Service
Consumer (e.g. AMF) provided parameters

e |f successful, "204 No Content" shall be returned

e On failure, the appropriate HTTP status code (e.g. "403 Forbidden") indicating the error shall be returned

De-Registration using Deactivate Service Procedure

The NF Service Consumer (e.g. AMF) shall deactivate SMS service for a given service user by using the HTTP DELETE method as shown
below.

5GC Network
SMSF

DELETE../ue-context/{supi}

v

N

204 No Content

403 Forbidden

N

e AMF sends a DELETE request to the SMSF representing the UE's to deactivate SMS service for an user
e On success, "204 No Content” is returned
e |f the operation cannot be authorized then HTTP status code "403 Forbidden" should be returned

© GL Communications Inc.
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Send SMS payload in Uplink Direction Procedure

In this procedure the AMF uses UplinkSMS service operation to send SMS payload (e.g. SMS message or Ack) in the uplink direction to
SMSF.

5GC Network SMSF ’

POST../ue-contexts/{supilsendsms

[SmsRecordData)
Emmmmmm e 200 OK (SMSRecordDelivery Data) —=——=-—=aez
< 403 Forbidden

e AMF sends a POST request to the SMSF representing the UE's to activate SMS service for an user. The post request will contain
SMS record to be sent

e On success, "200 OK ” response SmsRecordDeliveryData is returned

e The SMSF will respond after successful inspection of the SMS payload, and set the "deliveryStatus" attribute to
"SMS_DELIVERY_SMSF_ACCEPTED" and indicate the status of SMS record delivery attempt in the response body

o [f the operation cannot be authorized due to e.g. UE does not have required subscription data, access barring or roaming
restrictions, HTTP status code "403 Forbidden" should be returned

Namf_Communication Service

The SMSF uses NIN2 Message Transfer services to transfer N1 and/or N2 information to the UE through the AMF in the following
procedures:

o Network triggered Service Request

e PDU Session establishment

e PDU Session modification

e PDU Session release

e Session continuity, service continuity and UP path management

o Inter NG-RAN node N2 based handover

e SMS over NAS procedures

o UE assisted and UE based positioning procedure

o Network assisted positioning procedure

e UE configuration update procedure for transparent UE policy delivery

i 5GC Network AMF ’

POST../uecontexts/{ueContextld}/n1-n2-
messages(N1N2MessageTransferReqData)

e The SMSF sends a POST request to transfer N1 and N2 information which include a NIN2MessageTransfer Notification URI to
AMF in the request message

e On Success 200 OK response is received. The AMF shall set the cause IE in the NIN2MessageTransferRspData as
"N1_N2_TRANSFER_INITIATED"

e On failure, the appropriate HTTP status code indicating the error shall be returned and appropriate additional error information
should be returned in the POST response body

© GL Communications Inc.
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Command Line Interface (CLI)

The MAPS™ 5G N20 (AMF) can be configured as a CLI server application that supports Protocol control and interface procedure
execution via instructions executed by command-line clients, such as Python. These clients can execute various functions remotely,
such as initiating the testbed setup, loading scripts, profiles, call origination, termination, and traffic control etc.

| & *Pythen 3.7.5 Shell*

Eile Edit Shell Debug Options Window Help

- a X

Python 3.7.5 (tags/v3.7.5:5c02a3% a0k, Oct 15 2019,
(AMDE4) ] on win32
Type "help"™, "copyright",

>>>

N20_user event= Request SMServiceActivation

HN20_status= Applied

result == 0

True

Call Besponse Status... SMService Activation Successfual
EesponseStatus = SMService Activation Successful

status after sm service success
ButoSendMOSMS======= Disable
MAPS W20 Msglount: 1

AR R R R R R R

00:11:34)

"credits"™ or "license ()" for more information.

= RESTART: C:“Program Files\GL Communications Inc\MAPS5G-N20\MRPSCLI‘\PvthonClien

thexamples\BMF\N20 AMF PlaceCall.py

H20 CLI Serwver Connection... True

H20 Testked Starting ... True

H20 Profile Loading... True

HN20 Nsmsf AMF SMService Activation.gls Script Started... ProfileLoadStatus ==
Profile loaded

True

=====Message: Send SM5F SHMService Regquest Procedurs=====

N20_Call Initiation Status ... script_name == Nsmsf AMF SMService Activation.
gls

service type SMServiceActivation

access_type == 3GPP_ACCESS

= SMService Actiwvation Successful

[M5C w.1%16 &4 bit

Ln: 5 Col0

Figure: Sample Python Client

CTi MapsCLI AMF (20 RELEASETT )
1 File Edit View
DeH x,

¥ View Latest Command

11 2024-1-19 17:03:40. 108000 : Start "TestBedDefault. xml” # ™_TypeOfUESimulation™="¥ML";
: LoadProfile "AMF_Profiles, xml™

i UserEvent 1 "Request SMServiceActivation™;

+ UserEvent 1 "GetCallStatus™

: UserEvent 1 “Initiate UPlinkSMS™;

+ UserEvent 1 "Request SMServiceDeactivation™;
i UserEvent 1 "GetCallStatus™;

+ UserEvent 1 "GetMessageCount™;

i UserEvent 1 "GetlastReceivedMessage™;

=Mo error for Clientld =1

: StopScript 1

: Start "TestBedDefault.xml™ # ™ TypeOfUESimulation™="XML";
: LoadProfile "AMF_Profiles. xml™

: UserEvent 1 "Request SMServiceActivation”;

: UserEvent 1 "GetCallStatus™;

: UserEvent 1 "GetMessageCount™;

: UserEvent 1 "GetlastReceivedMessage™;

=Mo error for Clientld =2

: StopSaript 1

: Start "TestBedDefault.xml” # *_TypeOfUESimulation™="XML";
: LoadProfile "AMF_Profiles, xml™

i UserEvent 1 "Request SMServiceActivation™;

+ UserEvent 1 "GetCallStatus™

: UserEvent 1 "GetMessageCount™;

+ UserEvent 1 "GetlastReceivedMessage™;

i1 2024-1-18 17; .9859000 : UserEvent 1 "GetMessagelnfo™# “Index"=0;
erverLog:errCod ,errString = connection has been gracefully dosed for Clientld =3
i1 2024-1-19 17:04:52,196000 : StopScript 1

+ StartSeript 1 Nsmsf_AMF_SMService_Activation.gls™ M5IN3012041631" 1 # "IMSI™=( binarystring J001013012041631,"AccessType"="3GPP_ACCESS", "CalFlowDebug™=1,"EnableCLI"=1;

: StartScript 1 Nsmsf_AMF_SMService_Activation.gls™ MSIN3012041631" 1 # "IMSI"=( binarystring J001013012041631, "AccessType™="3GPP_ACCESS", "CallFlowDebug™=1, "EnableCLI"=1;

+ StartSeript 1 Nsmsf_AMF_SMService_Activation.gls™ M5IN3012041631" 1 # "IMSI™=( binarystring J001013012041631,"AccessType"="3GPP_ACCESS", "CalFlowDebug™=1,"EnableCLI"=1;

NUM |SCRL

Figure: MAPS™ CLI Server

© GL Communications Inc.
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Supported Protocols and Specifications

JSON

HTTP/2

TCP TLS

IP

Ethernet

REST

Supported Protocol Standard/ Specification

TS29.540 (Release 17)

N20 Interface (SMSF - AMF)
TS29.518 (Release 17)

JavaScript Object Notation (JSON) IETF RFC 8259
IETF RFC 7231
HTTP/2
IETF RFC 7540/RFC 7541
TLS IETF RFC 8446
TCP IETF RFC 793
IPv4 IETF RFC 791 [5]

IETF RFC 2460 [6]

© GL Communications Inc.
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Buyer’s Guide

Item No Product Description

PKS508 MAPS™ 5G N20 Interface Emulator (Requires PKS502)
PKS305 MAPS™ 5G Multi-Interface Emulator

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)
PKS502 MAPS™ 5G N17 Interface Emulator

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 Emulator (Requires PKS502)
PKS509 MAPS™ 5G N21 Interface Emulator (Requires PKS502)
PKS510 MAPS™ 5G N22 Interface Emulator (Requires PKS502)
PKS511 MAPS™ 5G N29 Interface Emulator (Requires PKS502)
PKS511 MAPS™ 5G N51 Interface Emulator (Requires PKS502)
PKS170 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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