MAPS™ 5G N8, N10, N13, N21 Interfaces Emulator

(Unified Data Management Services)
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MAPS™ 5G N13, N10, N8, N21
m Interfaces Emulation

(Unified Data Management Services)

Overview

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

GL’s MAPS™ emulating Unified Data Management (UDM) within the 5G Core offers services to the Access and Mobility Management
Function (AMF), Session Management Function (SMF), Authentication Server Function (AUSF), and Short Message Service Function
(SMSF) via the Nudm service-based interfaces N8, N10, N13, N21. The above architecture represents the service-based interfaces,
with focus on UDM.

The UDM offers the following services via the Nudm interface:

e Nudm_SubscriberDataManagement
e Nudm_UEContextManagement

e Nudm_UEAuthentication

e Nudm_EventExposure

e Nudm_ParameterProvision

Besides emulating network functions, the tester also supports error tracking, regression testing, conformance testing, load testing/
call generation. It can run pre-defined test scenarios against 5G interface test objects in a controlled and deterministic manner.

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

For more information, 5G New Radio (NR) and 5G Core (5GC) Network Test Solution webpage.
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Main Features

e Emulate UDM network function

e offers services to the AMF, SMF, AUSF, and SMSF via the Nudm service-based interfaces N8, N10, N13, N21

e Supports various service based services such as UE Authentication, Subscriber Data Management, UE Context Management, and
SMS Management Subscription Data

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

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

N13 Interface Services Emulation
MAPS™ N13 emulate services between AUSF and UDM network functions. Supported procedures are:

e Authentication Information Retrieval and Confirmation via Nudm service based interface
e SoR (Steering of Roaming) Protection and UPU (UE Parameters Update) Protection services via Nausf service based interface

E 5GC Network m

POST...{supiOrSuci}/security-information/generate-auth-data
{serving network name, resync info}

Authentication

Information
200 OK {AuthenticationInfoResult} Retrieval
403 Forbidden
POST...{supi}/auth-events (AuthEvent)
201 Created Authentication
e Confirmation
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N8 Interface Services Emulation

MAPS™ N8 emulate services between AMF and UDM network functions.

Supported procedures are:

e Nudm_SubscriberDataManagement Services
— Get Data Retrieval, Subscribe, Modify Subscription, and Unsubscribe Notification procedures

e Nudm_UEContextManagement Services

— AMF Registration, Deregistration

— UDM Initiated AMF Deregistration Notification
— UDM initiated P-CSCF-Restoration Notification procedures

5GC Network

GET.../{supi}/nssai

200 OK {Nssai}

404 Not Found

GET.../{supi}/am-data

200 OK {AccessAndMobilitySubscriptionData}

404 Not Found

N10 Interface Services Emulation

MAPS™ N10 emulate services between SMF and UDM network functions.

Supported procedures are:

e Nudm_Subscriber Data Management Services:
— Get Data Retrieval, Subscribe, Modify Subscription, Unsubscribe Notification procedures
e Nudm_UEContextManagement Services:
— SMF Registration, Deregistration, Get and Update
— UDM Initiated SMF Deregistration Notification
— UDM Initiated P-CSCF-Restoration Notification procedures

5GC Network

GET.../{supi}/smf-select-data

200 OK {SmfSelectionSubscriptionData}

404 Not Found

GET.../{supi}/ue-context-in-smf-data

200 OK {UeContextinSmfData}

404 Not Found

Requesting
UE’s NSSAI

UE’s Access &
Mobility
Subscription
Data

Requesting UE’s
SMF Selection
Subscription Data

Requesting UE’s
Context in SMF
Data

© GL Communications Inc.


https://www.gl.com/images/brochures/maps-5g-n8-brochure-signaling-procedure.jpg
https://www.gl.com/images/brochures/maps-5g-n10-brochure-signaling-procedure.jpg

Page 4

N21 Interface Services Emulation
MAPS™ N21 emulate services between SMSF and UDM network functions.
Supported procedures are:

e UE Context_Management:
— SMSF Registration/Modification/ Deregistration for 3GPP access, and for Non-3GPP access
e Subscription Data Management:
— Get UE Subscription data (Access and Mobility Subscription data, SMF Selection Subscription data, UE context in SMF data and
LCS mobile origination)
— Subscribe/Unsubscribe Subscriber Data Update Notification
— Purge of Subscriber Data in AMF

E 5GC Network m

GET.../{supi}/sms-data

Requesting UE’s
200 OK {SmsSubscriptionData} SMS Subscription
Data

GET.../{supi}/sms-mng-data

Requesting UE’s

200 OK {SmsManagementSubscriptionData} SMS Management
Subscription Data

Supported Protocols and Specifications

JSON Supported Protocols Standard / Specification Used
HTTP | HTTP2 JavaScript Object Notation (JSON) | IETF RFC 8259
3GPP TR 21.905
HTTP /1.1
TCP IETF RFC 7540
HTTP /2
IETF RFC 7232
IP (Hypertext Transfer Protocol)
IETF RFC 7234
Ethernet TCP IETF RFC 793

IETF RFC 791 [5]
REST IPv4
IETF RFC 2460 [6]

© GL Communications Inc.
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Command Line Interface

The MAPS™ 5G SBI (N8, N10, N13, N21) can be configured as a CLI server application for remote control via command-line clients,
including Python. These clients can execute various functions remotely, such as initiating the testbed setup, loading scripts, profiles,
and applying user events like call generation, termination, and traffic control. Users can generate and receive calls using commands. A
sample Python client and server is depicted below.

[ & *Python 3.7.5 Shell* - ] X

File Edit Shell Debug Options Window Help

Python 3.7.5 (tags/v3.7.5:5c02a39%9a0b, Oct 15 2019, 00:11:34) [MSC v.1916 64 bit
(AMD64)] on win32

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

>>>

= RESTART: C:\Program Files\GL Communications InchMAPSSG-NS\MAPSCLI\PythonClient
‘exawples) AMF\NS_ANF_PlaceCall.py

N8 CLI Server Connection... True

NS Testbed Starting ... True

Ng Profile Loading... Trug

NS Nudrm UECHM Control.gls Script Started... True

Call Initiation Status ... AMF_Registration : True
Call Response Status... Regquest Sent
ConfirmationResponse = AMF Registration is successful

MAPS NS MsgCount: 2
MAPS LastM3GRev.....

Time Stamp Route Message

11:06:41.546 <= 201

wwwxwxwwtwtwtthApS NB Hessage FlOW E o o o o

Time Stamp Route Message

Message decode...

11:06:41.202 - PUT - /nudn-uecn/v1/insi-001013012041631
/registrations/sanmf-3gpp-access

11:06:41.202 - PUT - /nudm-uecn/v1/insi-001013012041631/registrations/a

nf-3gpp-access
{"awmfInstanceld":"540563c3-fhf7-4e09-8827-a895aab6fhh2", "deregCallbacklUri”: "http
://192.168.12.170: 6666/ nudmw-uecrn/v1/insi-001013012041631/registrations/anf-3gpp-
access/notification”, "guami: { "amfId”:"2163", "plronId": { "mce®: 001", "nc": 01"} ),
"imsVoPs": "HOMOGENEQOUS SUPPORTY, "initialRegistrationInd”:true, "ratType":"NR"}
Message decode...

11:06:41.546 &= 201

11:06:41.546 &= 201
{"anfInstanceId":"540563c3-fhf7-4e09-8827-a895aab6fbb2", "deregCallbackUri: "http
://192.168.12.170: 6666/ nudm-uecrn/v1/insi-001013012041631/registrations/anf-3gpp-
access/notification”, "guami:{ "anfId”:"2163", "plrnId"”: { "rcc™:"001", "onc":"O1"} ),
"imsVoPs": "HOMOGENEOUS SUPPORT", "initialRegistrationInd":true, "ratType':"NR"}
Stopping Script... True

Stopping NS TestBed...

Figure: Sample Python Client

CTi MapsCLI AMF (N8 RELEASET7) - m] X
5 File Edit Miew - & x
De x|

V' View Latest Command

11 2024-1-30 11:06:34.746000 : Start "TestBedDefault.xml" # "_AMF[0].UDM[0].UDMIPAddress"="192.168.12.198","_TypeOfUESimulation"="xXML","_DefaultProfile"="UE _Profiles.xml";
11 2024-1-30 11:06:38.031000 : LoadProfile "UE_Profiles. xml"

11 2024-1-30 11:06:40,331000 : StartScript 1 "Nudm_UECM_Control.gls" "UEProfile0001" 1 # "IMSI"=( binarystring J001013012041631,"AccessType"="3GPP_ACCESS","EnableCLI"=1;
11 2024-1-30 11:06:40.662000 : UserEvent 1 "Nudm_AMF_3GPP_Access_Reqistration";

11 2024-1-30 11:06:41,309000 : UserEvent 1 "GetCallStatus”;

11 2024-1-30 11:06:42.616000 : UserEvent 1 "GetMessageCount”;

11 2024-1-30 11:06:42,736000 : UserEvent 1 "GetLastReceivedMessage";

11 2024-1-30 11:06:42.841000 : UserEvent 1 "GetMessagelnfo"# "Index"=0;

11 2024-1-30 11:06:42,946000 : UserEvent 1 "GetMessagelnfo"# "Index"=1;

11 2024-1-30 11:06:43.066000 : StopScript 1;

11 2024-1-30 11:06:43.171000 : Stop TestBedSetup;

erverLog:errCode = 0,errString = connection has been gracefully closed for ClientId =1

LN = = e e b e e e

[NUM y

Figure: MAPS™ CLI Server
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Buyer’s Guide

Item No Product Description

PKS506 5G N12 Interface Emulation (Requires PKS502)
PKS502 5G Service based Emulation (Pre-requisite base license for all service based (Open API) interface emulations)
PKS503 5G N8 Interface Emulation (Requires PKS502)

PKS504 5G N10 Interface Emulation (Requires PKS502)
PKS507 5G N13 Interface Emulation (Requires PKS502)
PKS509 5G N21 Interface Emulation (Requires PKS502)

Item No Related Software

PKS500 MAPS™ 5G N1N2 Interface Emulator

PKS501 MAPS™ 5G N4 Interface Emulator

PKS505 5G N11 Interface Emulation (Requires PKS502)

PKS502 MAPS™ 5G N17 Interface Emulation

PKS508 5G N20 Interface Emulation (Requires PKS502)
PKS510 5G N22 Interface Emulation (Requires PKS502)

PKS511 MAPS™ 5G N29 Interface Emulation (Requires PKS502)
PKS511 MAPS™ 5G N51 Interface Emulation (Requires PKS502)
ETH101 MobileTrafficCore - GTP

ETH102 MobileTrafficCore - Gateway

PKS170 CLI Support for MAPS™

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

For more information, refer to 5G New Radio (NR) and 5G Core (5GC) Network Test Solution webpage.

For more information on MAPS™ products, refer to Message Automation & Protocol Simulation (MAPS™) webpage.
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