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MAPS™ 5G N29 Interface
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Main Features

Emulate Network Exposure Function (NEF) and Session Management Function(SMF) elements
Supports Nsmf_EventExposure Services

Services use REST APIs based on HTTP and JSON data format

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

Supports TLS and TCP transports

Supports scripted call generation and automated call reception

Supports customization of call flow and message templates using Script and Message Editor
Ready-to-use scripts for quick testing

Provides Call Statistics and Events Status

Generate multiple subscribers using CSV profiles
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Protocol Stack

Supported Protocols

Standard / Specification Used

N29 Interface

N29 Interface (NEF-SMF)

TS29.508 (Release 17)
TS29.522 (Release 17)

JavaScript Object Notation (JSON)

IETF RFC 8259

IETF RFC 7231

HTTP/2
IETF RFC 7540/RFC 7541
TLS IETF RFC 8446
IETF RFC 793
TCP/TLS
IETF RFC 8446
IETF RFC 791 [5]
IPv4

IETF RFC 2460 [6]




User Cases

« MAPS™ can emulate any one node (SMF/NEF) or both nodes
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Testbed Setup (NEF)

H=l MEF
L=) NEF 1
MEF [P Address
MEF Server Port
URI Scheme
MEF Client MName
-l SMF
L=l sMF
SMF IP Address
SMF Server Port
SMF EventExposure API Version

U=l UE Simulation Parameters
Type Of UE Simulation
End User Configuration
=] Auto Generated Users Info

Mo Of Users To Be Simulated
Starting IM5I
MSIN
Auto Generated End User Configuration

Cenfig Value

1

192.168.12.170
6666

HTTP
MEFClient1

1

192.168.12.198
6666
vl

Profiles
MEF_Profilesxml

4000

001013012041631

3012041631
AutoGeneratedUser_Profilesxml

MAPS MEF (M29 RELEASETT) - [Testbed Setup -TestBedDefaul] O X
[#7 Configurations Emulator Reports  Editor Debug Tools Windows Help - & %
4 = § o v e (1]
gZ o3 vl ¢ HGG(ELOC

IV Enable

Start | Edit |

Initialization Errors

| @ Error Event
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Testbed Setup (SMF)

MAPS SMF (M29 RELEASETT) - [Testbed Setup -TestBedDefault] - x
[ Configurations Emulator  Reports  Editor  Debug Tools  Windows  Help - 8 x
o = T Lo 1] P
<N 'Y RY N § I°Kd FEEEAlke
Config Value [ Enable
B SMF Configuration
H=] SMF 1
L=) SMF 1
SMF IP Address 192.168.12.198
SMF Server Port GEEE
URI 5cheme HTTP
5MF EventExposure AP Version vl
MEF 1
L2 NEF1
|: MEF IP Address 192.168.12.170
MEF Server Port GEEE
U=] UE Simulation Parameters
Type OFf UE Simulation Profiles
End User Configuration SMF_Profilesseml
Auto Generated Users Info
Start Edit
@ Initialisation Errors | @ E
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Profile Editor (NEF)

MAPS NEF (N28 RELEASE1T) - [Profile Editor -MEF_Profiles]

|87 Configurations Emulator Reports Editor Debug Tools Windows Help

o5 ke 3

& Hls 6 £ 5% Q0

HR

| Insert

Delete

| # | Profiles (Edit-F2) | ~ | Config Value [v Enable
1 UEProfiled001
2 UEProfile0nn2 =) UEldentity
SUPI 001013012041631

3 UEProfile00os IMEI 350877068325248
4 UEProfile0004 IMEISVI 1234567890123001
5 UEProfile0005 MSIN 3012041631

- MNEF Client Mame NEFClient1
& UEProfile000s L Subscription Key Id SUPI Only
7 UEProfile0007 H=l SMF Parameters
& UEProfl=0008 - PDU Session Id ]

i  DMNM Mame Internet
# UEProfleoos L Include NSSAI True
10 UEProfile0010 H=l MSSAl
11 UEProfilenoit I: 55T eMEB
12 UEProfiled012 °0 o
rone H=l SMF Motify Request Events 1
13 UEProfile0013 L swrF Notify Request Events 1 PDU Session Release Motify
14 |UEProfilennis —  SMF Notify Method Type OMNE TIME
15 UEProfie00is U=l EventExposure Service Parameters . -
- EventBxposure Service Request Subscribe Event Notify
16 UEProfile0016 - Notify URI Type Local
17 UEProfileno17 | External NEF IP Address 192.168.12.170 Add
B e e v —  External MEF Server Port 7 Properh'esl
Insert Delete Clear

@ Initialisation Errors

| @ Error Events

| ® Captured 4
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Profile Editor (SMF

MAPS SMF (N29 RELEASE1T) - [Profile Editor -5MF_Profiles] O *
[8" Configurations Emulator Reports Editor Debug Tools Windows Help - & x
= j 5 . . 0 ™
LS RINY  IERY FRIEENCIE.
HER . 9
# | Profiles (Edit-F2] » |Config Value ¥ Enable
B SMFProfiled001
2 5MFProfile0nnz =) UE Identity
~ SUPI 001013012041631
3 SMFProfiled00s L Gpsl 3012041631
4 SMFProfile0004 H=I PDU Information 1
5 SMFProfie0ons L=] PDU Infermation 1
 PDU Session Id b
& SMFProfie000s L Access Type 3GPP ACCESS
7 SMFProfile0007 - PDU Session Type IPV4
8 SMFProfie000s — QA 1
a - DNM Mame internet
#  SMPProfie00ns L Allocated IPv4 Address 10.10.1.1
10 SMFProfiled010 - Allocated IPvE Prefix feldl:
11 SMFProfiednil — Allocated IPvb Address fell:192:168:12:22
12 SMFProfile0012 =) SHSSAl
rene t 55T eMBE
13 SMFProfied013 50 m
14 SMFProfilz00is -  Event Motify Trigger Tirmer in msec 2000 add I — e
L Default Event Motify Period i 30000
15 SMEProfie001s . ault Event Motify Period in msec Propertiesl
Insert Delete Clear B

Initialization Errors

| @ Error Events

| @ Captured 2
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all Generation

MAPS MEF (M29 RELEASETT) - [Call Generation -CallGenDefault] — O >
|-‘ng, Configurations  Emulator  Reports  Editor  Debug Tools  Windows Help - 5 X%
e _ : : F b B 0 3
Q’%ﬁ%% ‘a!hfﬁqﬁ memﬁz‘@‘u
| =|
= HR|. 8 [

SrMo Script Mame Prafile Call Infa Script Execution | Status Events Result | Total lterations | Completed lterations

MEF_EwentExp Controlgls | UEProfile0001 SUPI : imzi-001

<

013

| Add l Deletel Insert | ReFreshl Start I Skark Alll Stop l'l Stop Al |V| Abart |.0.b0rt Alll

Save | Coumnwidh ————— [ Show Latest

MEF

201 CREATED

SMF

PUST Ansmf_event-exposure/v1 /subscriptions/nefsubld-301 2041631 /pdusession_even..

12:11:22.331000

204

12:11:25.027000

£

P 12:11:25.027000

Find

DOST hoop: /F192. 168, 1F 198:6666/nsnf_event-exposure/vl/subscriptions
content-type :© applicationsjson

accept : application/json,

application/problentison

{

"ImmeRep": false,

"eventSubs": [{

"ewent'": "PDU_SES_EST

.

"notifId": "pdu statusId-301z041631-6",

"notifMethod": "0NE_TIME",

"motifUri": "http: /132 16812, 170:6666/nsnf event—exposure/vl/subscriptions
"snssai':{

[T
- -

"ssphol

be

"subId":"nefsubld-201Z041631",

"supito"imsi-001013012041631"
}

Scripts )\Message Sequence/( Event Config >\ Script Flow /

@ |Initialisation Errars | @ Error Events | @ Captured Errors | @ Link Status Up= /|

11



Call Reception

MAPS SMF (N20 RELEASETT) - [Call Reception]

— O *
# Configurations Emulator Reports  Editor DebugTools  Windows Help - 8 %X
- = ) p I 3 A L3 b L 1] &
QEBs 3PN« msm'ﬁ’a‘@‘u
Sr Mo | Script Mame | Profile | Call Info | Scaipt Execution | Status | Ewents Results
1 SMF_HTTPZ_Connection_Maonitar.glz StF Server Clients : MEF, _ Connect Server Unknow
2 Mamf_EwentExp_Control.gls Subld : mefzubld-301 2041631 ,5UPI - imsi-00101301 2041 Campleted ISuccessfuI Subscribe Response Sent Mone Pass

Completed I zmf EE Motify Res Hone

Stop I Stap Al I Abart I Abart Al I v showRecords | Select Active Call [ Auto Trash  Trash |

Save I Column Widh ————f—— T Show Latest

SMF NEF Find

POET http://192.168.12. 1706866 /nsnf_ event-exposure/vl/subscriptio
content-type : application/ison

204 NO-CONTENT

12:11:25.036000 |||

"ewentNotifs": [{

"don': "internet ",

“"ewent " "PDU_ZEE EET",
“ipwddddr"-"10_10.1.1",

"pduSessType": "IPFT4",
"supi':"imsi-00101201Z0416321",
"cimeftamp": "Z024-01-ZET1Z:11: 24405 320"

.
"notifId":"pdu statusId-301Z041&831-6"
< > <
Scripts }\Hessage SequenceK Event Canfig )\ Script Flow /
@ Initialisation Errors | @ Error Bvents | @ Captured Errors | @ Link Status Up: 2
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MAPS™ 5G N29 Interface Procedures

» Nsmf_EventExposure Procedures

» Subscription

» Unsubscription

> Notify

» Session Management Event Exposure Event Types:
= PDU session establishment Event
= PDU session release Event
= QFI allocation Event

= UE IP address/prefix change Event

aGL
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MAPS™ 5G N29 Interface Procedures

Nsmf_EventExposure Service
Subscription Procedure

5GC Network

1. POST../subscriptions ——————n—

«—

2. “201 Created”

2b. 4xx/5xx (ProblemDetails) or 3xx

Unsubscription Procedure

NEF '

&
<

5GC Network -

1. DELETE../subscriptions/{subld} ———>

 —

2. “204 No Content”

2b. 4xx/5xx (ProblemDetails) or 3xx

14



MAPS™ 5G N29 Interface Procedures (Contd.)

Nsmf_EventExposure Service

Notification Procedure
SMF 5GC Network i

1. POST {NotifUrl} >

<€ 2. “204 No Content”

< 2b. 4xx/5xx (ProblemDetails) or 3xx ——




MAPS™ 3G N29 Interface Procedures (Contd.)

Session Management Event Exposure Service

w | socvewor Lo

POST/nsmf_event exposure/vl/subscriptions ——>

N

201 Created

POST/nsmf_event exposure/v1/subscriptions/nefsubld-
3012041631/pdusession_event_notify

204 >




MAPS™ API Architecture

MAPS™
7 Server 1

s MAPS™

MAPS™ Server 2 ‘

. IP Network Networt

Client Under Test >
i MAPS™ =y

Server 3

Nl

MAPS™
Server n

« API 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
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Python Client and MAPS™ CLI Server

Python Client

| & Python 3.7.5 Shell —

File Edit Shell Debug Options  Window Help

Python 3.7.5 (tags/vi.7.5:5c02a3%a0b, Ot 15 2019, O0:11:34) [MSC v.1916 64 hic
1] on win3z

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

b2

= RESTART: C:%Program Files'\GL Communications InchMAPSSG-NZOWMAPICLINPythonClient' exsam

ples\NEFYN29 NEF PlaceCall.py
in protocol specific:: TestBedDefault.xml

O X

(AMDEG A

MAPS™ CLI Server

&8 x

NzS8 CLI Jerver Connection... Trus
NZ2S8 Testhed Starting ... —--- gEneric :: start status == Sta
- CIi MapsCLIMEF (N29 RELEASETT)
True
Nz29 Profile Loading... True B File Edit Wiew
MZS HNEF_EventExp_Control.gls Script Started... start_call s DEE w
True 7
Call Initiation Status ... subscrike @ True Ca N (e et

Call Response 2tatus... UE's Subscription DataChange Notifi
Waiting for 3MF MWotification ...

MNotificationMEssage Status = Nawf EE_Motify Reguested

MAPS M29 MsgCount: 4

HAPS LastM3IGRow.....

Time Stamp Route Message

12:49:37.722 <= POST fnewf_ event-exp
su.bId—3012041631/pdusessianﬁeven:fuotlfv

wrnErsasEaTAEss)APS N8 Message Flow sssssssssasssw

024-1-25 12:49:34,363000

024-1-25 12:49:38,856000 :
024-1-25 12:49:35,962000 :

024-1-25 12:49:39,293000

024-1-25 12:49:39,623000 :
1 2024-1-25 12:49:39,833000 :

Time Stamp Route Message

Message decode. ..

12:49:35.207 - POST - /nemf_event-e
12:49:35,207 - POST - /nswf_event-exposure/vl/subsc

2024-1-25 12:49:17 684000 ©
024-1-25 12:49:22,057000 :
024-1-25 12:49:24,189000 :

024-1-25 12:49:35,357000 :

024-1-25 12:49:39,067000 :
024-1-25 12:49:39,173000 ¢
: UserEvent 1 "GetMessagelnfo”# "Index’
024-1-25 12:49:39.503000 :

Start "TestBedDeFault, xml" # "_NEF[0] SMF[0]. SMFIPAddress"="192. 168, 12,198","_TypeOfUESimulation"="4ML","_DefaultProfile"="NEF_Profiles.xml';

LoadPrafile “"NEF_Profiles. xml*
StartScript 1 "MEF_EwentExp_Contral.gls” "UEProfilentn1” 1 # "IMSI"=( binarystring J001013012041631,"SmfEvert

DU_SES_REL", NokifMethod

: UserEvent 1 "Request_Nsmf_EE_Subscribe”;
UserEvent 1 "GetCallStatus';
UserEvent 1 "GetMessagsCount’;
UserEvent 1 GatLastRecewadMessaga
"Indk

UserEvent 1 "GetMessagelnfo"s "Index’
StopScript 1;
Shep, TestBertsstup;

1:
Serverl agierode — 0, errtring = connection has been aracefully clnsed For Cllentld =1

ME_TIME", Motify_URI_typs"="Local","EnablecLI”

{"InmeRep”: false, "eventiubs™: [{ "event: "PDU_SES_EST"}], "noti
631-67, "notifMethod! "OME_TIME™, "notifUri"

SMEEtTill, "subId": "nefsubId-3012041631", "supi i "imei-001013012041631"}

Message decode...

12:49:35.326 <= 201

12:49:35.326 <= z01

{"InmeRep”:false, "eventSubs™: [{ "event": "PDU_SES_EST"}], "gpsi™:"", "notifId":"pdu_status
Id-3012041631-6", "notifMethodl! CME_TIHME", PaotiElrin "http://192.168.12.170: 6666/ nswf

event— Expusm:E.fvl.fsubscrlptluns/nefsubId 3012041631/ pdusession event_notify", "snssai™:
{redr:moln, "astTill, MaubId": "nefoub Id-3012041631", "supi™: "inmsi-001013012041631"}

Message decode. ..

12:49:37.722 <= POST /nswf_svent-exposurs/v1l/subscriptions/ nef

SubId-301204163 l/’pdusess1on_event_not1fy

12:49:37.722 <= POST /nswf_event-exposure/vl/subscriptions/nefsubIld-3012041631

fpdusesslunﬁeventinutify
Status: 1
imethod @ POST

rpath @ /nswf_event-exposurs/vl/subscriptions/nefsubId-3012041631/ pdusession_event_not

ify

"http://192.168.12.170: SSEEInsmf event-expo
sure/vl/subscriptions/nefsubId-301204163 1./’pdusess:Lon_event_nat1fy", Msnssalti{ "sdrorol

v
Ln; 60 Col:4

18
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