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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)

1529.508
1529.522

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)

MAPS MEF (M29 RELEASETT) - [Testbed Setup -TestBedDefault]
[87 Configurations Emulator Reports Editor DebugTools Windows Help

<=l RSNEY 1 XS FEIEEICR:

HE

Cenfig Value

H=l MNEF
L=) NEF 1
MEF [P Address
MEF Server Port
URI Scheme
MEF Client Name
=] SMF
L=l sMF
SMF IP Address
SMF Server Port
SMF EventExposure AP| Version

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

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

1

192.168.12.170
6666

HTTP
MEFClient1

1

192.168.12.198
6666
vl

Profiles
MEF_Profilesxml

4000

001013012041631

3012041631
AutoGeneratedUser_Profilesxml

¥ Enable

Start | Edit |

Initialization Errors

| @ Error Event
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Testbed Setup (SMF)

MAPS SMF (W29 RELEASETT) - [Testbed Setup -TestBedDefault] - X
[ Configurations Emulator  Reports  Editor  Debug Tools  Windows  Help - 8 X
T — Y (N o o
A Y REMNET L IEES FRIEEICI:
Config Value ¥ Enable
B SMF Configuration
H=I SMF 1
L=) sMF 1
SMF IP Address 192.168.12.198
SMF Server Port GEEE
URI Scheme HTTP
SMF EventExposure APl Version vl
MEF 1
L3 NEF1
t MNEF IP Address 192.168.12.170
MEF Server Port GEEE
U=l UE Simulation Parameters
Type Of UE Simulaticn Profiles
End User Configuration SMF_Profilesseml
Aute Generated Users Info
Start Edit
@ |Initialisation Errors | @ E
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Profile Editor (NEF)

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

|7 Configurations Emulator Reports  Editor  Debug Tools Windows Help

o J—A1" "G W N

& Hlss £ 5% QS

HR

| Insert

Delete

| # | Profiles (EditF2) | ~ | Config Value [v Enable
1 UEProfiled001
2 UEProfile0nn2 =) UEldentity
SUPI 001013012041631

3 Ueprofilenoos IME] 350877068325248
4 UEProfile0004 IMEISVI 1234567890123001
5 UEProfile0005 MSIN 3012041631

—  MEF Client Mame MEFClient1
& UEProfilen00s L Subscription Key Id SUPI Only
7 UEProfile0007 H=l SMF Parameters
& UEProfle0oos - PDU Session Id ]

i  DMM Mame Internet
3 UEProRlennos L Include NSSAI True
10 UEProfiled010 H=] MSSAI
11 UEProfile001t I: 55T eMEB
12 UEProfiledo12 °0 o
rone H=l SMF Motify Request Events 1
13 UEProfile0013 L smF Notify Request Events 1 PDU Session Release Motify
14 |UEProfilennis —  SMF Notify Method Type QOME TIME
15 UEProfile00is U=| EventExposure Service Fl’arameters . .
- EventExposure Service Request Subscribe Event Motify
16 UEProfile0016 - Notify URI Type Local
17 UEProflennt? L External NEF IP Address 192.168.12.170 (s
i iR flAnde W —  External MEF Server Port L i Propertiesl
Insert Delete Clear

@ Initialisation Errors

| @ Error Events

| @ Ccaptured 4
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Profile Editor (SMF

MAPS SMF (M2% RELEASETT) - [Profile Editar -5MF_Profiles]

[87 Configurations Emulator Reports  Editor  Debug Tools  Windows Help

- X

CHIEE R D IEEY FEIEENC.

HE .

#

Profiles

dit-F2]

# | Config

Value

B SMFProfileD001

2 SMFProfile0nnz =l UE Identity

- SUPI 001013012041631
3 SMFProfiledoo3 L Gps| 3012041631
4 SMFProfilenon4 H=l PDU Infermation 1
5 SMFProfle000s L=l PDU Information 1

- PDU Session Id &
& SMFProfie000s L Access Type 3GPP ACCESS
7 SMFProfiled007 - PDU Session Type IPV4
8 SMFProfie0n0s - O L
DMM Mame internet
8 SMFProfie000s L Allocated IPv4 Address 10.10.1.1
10 SMFProfile0010 —  Allocated IPvE Prefix fed:
11 SMFProfiedn1l - Allocated IPvE Address fell:192:168:12:22
12 SMFProfile0012 ") ShSsAl
t ssT eMBE

13 SMFProfile0013 5D o1
14 SMFProfile0nis - Event Motify Trigger Timer in msec 2000

—  Default Event Motify Period in msec 30000
15 SMFProfied015s v

Insert Delete Clear

Initialization Errors

¥ Enable

Add I Insert Delete

Properties |

| @ Error Events

| @ Captured
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all Generation

MALPS MEF (W29 RELEASETT) - [Call Gereration -CallGenDefault] — O -4
|%, Configurations  Emulator  Reports  Editor  Debug Tools  Windows  Help - 8 X%
= = _ . ; ¢ L4 e oA [} A
Q%ﬁ%% 5ﬁ!u@<§ memiz‘@‘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 Insett | ReFreshl Skark I Stark Alll Skop l'l Stap Al |V| Abort |.0.b0rt Alll

Save I Column width  ——— F—— T~ Show Latest

MEF

201 CREATED

SMF

PUST Ansmi_event-exposure/yv Asubscriptions/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 : applicationsjson,

application/problentison

{

"ImmeRep": false,

"eventSubs": [{

"event':"PDU_SES_EST"

.

"RotifTd": "pdu statusId-I01Z041631-6",

"notifMethod": "0ONE_TIME",

"motifUri": "http: /192 16812, 170:6666/n=nf event-exposure/vl/subscriptions
"snssai':{

"sd"omOl",

nefsubId-20120416321"
"supito"imsi-001013012041621"
}

. Script: 3, Message SequenceAf Ewent Config >\ Script Flow /

@ [Initialisation Errors | @ Error Events | @ Captured Errors | @ Link Status Up= 2|
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Call Reception

MAPS SMF (N20 RELEASETT) - [Call Reception]

— O >
i Configurations  Emmulator  Reports  Editor DebugTools  Windows Help - & X
= ) ; ] Y % N A N 1] &
QE B3 PN g msaﬁ’a‘@‘w
SrMo | Script Mame I Profile | Call Info I Script Execution I Status I Ewents | Results
1 SMF_HTTPZ_Connection_banitar. glz SMF Server Clients : MEF, _ Connect Server Unknoe
2 Mamf_EventExp_Contral.gls Subld :nefzubld-301 20416231, .5UP imei-001012012041... Campleted | Successful Subzcribe Responze Sent Hohe Pazs

Completed I smf EE

Mane

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

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

SMF NEF

204 NO-CONTEMT

12:11:25.036000

<

Find

POET http://192.168.12. 1706666/ nsnf_event-exposure/vl/subscriptio
content-type : application/ison

{

"erventNotifs": [{

"don': "internet ",

“"event " "PDU_ZEEZ EST",
“ipwddddr"-"10_10.1.1",

"pduSes=Type": "IPFT4",
"supi':"imsi-00101301Z0416321",
"cimeftamp" "Z024-01-ZET1Z:11: 24405 320"
2P

"notifId":"pdu stacusId-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

&
<

—

2. “201 Created”

1. POST../subscriptions ——>

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

Unsubscription Procedure

NEF '

&
<

5GC Network -

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

 —

2. “204 No Content”

2b. 4xx/5xx (ProblemDetails) or 3xx
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MAPS™ 5G N29 Interface Procedures (Gontd.)

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

e | socnework  [sue S

POST/nsmf_event exposure/vl/subscriptions ———>

N

201 Created

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

204 >
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MAPS™ APl Architecture

MAPS™
7 Server 1

s MAPS™

MAPS™ ol \ Network
IP Network

&

Client Under Test >
g mMaps™ ___—7
Server 3
MAPS™
> Servern

« 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

17



Python Client and MAPS™ CLI Server

Python Client

| & Python 3.7.5 Shell — m] X

File Edit Shell Debug Options  Window Help

Python 3.7.5 (tags/vi.7.5:5c02a3%a0b, Ot 15 2019, O0:11:34) [MSC w.1916 64 hit (AMDE4
1] on win3z

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

>

= RESTART: C:%Program Files'\GL Comrunications InchMAPSSG-NZO\MAPICLIWPythonClient)exam
ples\NEFYN29 NEF PlaceCall.py

in protocol specific:: TestEedDefault.wml MAPSTM CLI Server

NzS8 CLI Jerver Connection... Trus
NZS8 Testhed Starting ... —--- generic :: start status == Sta
- CTi MapsCLIMEF (N29 RELEASET7) - [m]
True
Nzf Profile Loading... True 5 File Edit Wiew _
MZS HNEF_EventExp_Control.gls Script Started... start_call s DE-d »,
Trus =3
Call Initiation Status ... subscrike @ True ] O et e

2024-1-25 12:49:17,684000 : Start "TestBedDefault, xml" # "_NEF[0]. 5MF[0].SMFIPAddress"="192, 165.12,198","_TypeCfUESimulation”="sML","_DefaultProfile"="MEF_Profiles.xml";
024-1-25 12:49:22,057000 : LoadProfile "NEF_Profiles, xml"

25 12:49:24,189000 : SartScript 1 "MEF_EventExp_Contral.gls’

25 12:49;34,363000 ; UserEvent 1 "Request_NsmF_EE_Subscribe’;

2% 12:49:35,357000 : UserEvent 1 "GEtCaHStatus”;

024-1-25 12:49:38.856000 : UserEvent 1 "GetMessageCount”;

024-1-25 12:49:38.962000 : UserEvent 1 "Getl astReceivedMessage”;

"4 "Ind

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

MNotificationMEssage Status = Nawf EE_Motify Requested

MAPS M29 MsgCount: 4

HAPS LastM3IGRow.....

EProfile0001" 1 # "IMST"=( binarystring J001013012041631,"SmfEvent™="PDUI_SES_REL",NotifMethod"="ONE_TIME", Notify_URI_typs"="Local","EnablecLI”

Time Stamp Route Hessage 25 12:49;39,067000 : UserEvent 1 "GetMessagelnf 0;
12:49;:37.722 <— POST /nswf event-exp 25 12:49139,173000 : UserEvent 1 "GetMessagelnfo™s 1;
- 25 12:49:39.293000 : UserEvant 1 "GetMessagelnfo™s "Tndex"=2;

suhId—EDlZDfllES1/pdusessinn_event_nm:lfy
wrnErsasEaTAEssAPS N8 Message Flow sssssssssasesw

25 12:49:39,503000 : UserEvent 1 "GetMessagelnfo"# "Index’
25 12:49:39,623000 : StopScript 1;
-25 12:49:39.833000 : Skop TestBedS tup;

Time Stamp Route Message
ServErLuq errCode = 0,errString = connection has haen gracefully closed For ClientTd =1
Message decode...
12:49:35.207 - POST - /nesmf_event-e
12:49:35.207 - POST - /nswf event-exposure/vl/subsc UM

{"InmeRep”: false, "eventiubs™: [{"event: "PDU_SES_EST"}], "noti —
631-6 notifMethod"”: "ONE_TIME™, "notiflri ttp://192.168.12.170: GGGGInSmf event-gxpo
sure/vl/subscriptions/nefsubId-301204163 1./’pdusess:Lon_event_nat1fy", Msnssalti{ "sdroro1T

SMEEt™ill, "subId": "nefsubId-3012041631", "supi i "imei-00101301204163 1"}

Message decode...

12:49:35.326 <= 201

12:49:35.326 <= 201

{"InmeRep”:false, "eventiukhs™: [{"event": "PDU_SES_EST"}], "gpsi”:"", "notifId": "pdu status
Id-3012041631-6", "notifMethod! CHE_TIHME", "Hotiflri” 'http://192.165.12.170;: 6666/ nsmt

event— Expusm:E.fvl.fsubscrlptluns/nefsubId 3012041631/ pdusession event_notify", "snssai™:
{"adr: o1, fsacm i1}, TaubId™: "TnefsulhId-3012041631", "fsupi”: "imsi-001013012041631"}
Message decode. ..

12:49:37.722 <= POST /nswf_event-exposure/vl/subscriptions/nef
subId-301204163 l/’pdusession_event_notlfy
12:49:37.722 <= POST /nswf_event-exposure/vi/subscriptions/nefsubIld-3012041631

fpdusessmnﬁevent.inatify
Starus: 1
imethod @ POST

ify

GL rpath @ /nswf_event-exposurs/vl/subscriptions/nefsubId-301204163 1/ pdusession_event_not

Ln: 60 Col:

v
4

afions
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Thank you
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