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5G Network Diagram
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MAPS™ 5G N17 Network Architecture
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MAPS™ 5G N17 Interface Emulator
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Main Features

Emulate Equipment Identity Register (EIR) and Access and Mobility Management Function (AMF)
network function

Supports N5g-eir_EquipmentldentityCheck Services via the N17 service-based interface
Services use REST APIs based on HTTP and JSON data format
Supports TLS and TCP transports

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

Supports scripted call generation and automated call reception

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

Provides Call Statistics and Events Status

Emulate multiple Subscribers using CSV Profiles

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



Protocol Stack Specification

ISON Supported Protocols Standard / Specification Used
N17 Interface (EIR) 3GPP TS 29.511 (Release 17)
HTTP | HTTP2 JavaScript Object Notation (JSON) IETF RFC 8259
TCP TLS HTTP IETF RFC 7231
HTTP /2 IETF RFC 7540/RFC 7541

P TLS IETF RFC 8446
Ethernet TCP IETF RFC 793

[ETF RFC 791 [5]

IETF RFC 2460 [6]
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MAPS™ 5G N17 Use Cases

« MAPS™ can emulate any one node (EIR/AMF) or both EIR and AMF nodes
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Testbed Setup (EIR)

MAPS EIR (N17 RELEASETT ) - [Testbed Setup -TestBedDefault] - O p s
[8" Configurations Ernulator Reports  Editor Debug Tools Windows Help - 8 X
Y LY LY 0 f
LY R ] IEXd FREIEESCL
Config Value [v¥ Enable
B EIR Configurations
H=] EIR 1
L= ER1
M5g EIR IP Address 192.168.1.20
M5g EIR Port 5055
URI 5cheme HTTP
M5g EIR API Versicn vl
MRF
L=l UE Simulation Parameters
Type Of UE Simulation Profiles
End User Configuration UE_Profiles_EIR.xml
SV FileMame UE_Profiles.cev
Auto Generated Users Info
Start Edit |
@ Initi 2
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Testbed Setup (AMF)

MAPS AMF (N17 RELEASE1T ) - [Testbed Setup -TestBedDefault] - O *
[87 Configurations Emulator Reports Editor DebugTools Windows Help - 8 %
g v e [i] o
L X RN ] IER Y PRI N

HER

Config Value

L] AMF
L3 amF1

EIR

AMEF IP Address
URI Scheme
AMF Name

L3 em1

MN35g EIR IP Address
M3g EIR Port
M3g EIR APl Version

L= UE Simulation Parameters
Type Of UE Simulation
End User Configuration
Auto Generated Users Info
Mo Of Users To Be Simulated
Starting IMSI
Starting MSIM
Starting IMEI
Starting IMEISYV

1

192.168.1.165
HTTP
AMFOOT

1

192.168.1.20
5035

vl

Profiles
UE_Profiles_MN17AMF.xml

100000
001013012061631
3012061631
359877068345248
1234567890143001

¥ Enable

Start | Edit |

@ _Initialisation Errc__ |
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Profile

Editor (EIR)

MAPS EIR (W17 RELEASETT ) - [Profile Editor -UE_Profiles_EIR] — | *
[E" Configurations Ernulator Reports  Editor  Debug Tools  Windows  Help - 9 X
s ~ Y n T
SIS RENY T EXY FRIEEICR:
HR . 9|
| # | Profiles (Edit-F2) | » | Config Value ¥ Enable
1 MSIN3012041631 B MSIN3012041631
5 MSINI012041537 =l Subscriber Info
IMEI 359877068325248
3 MSIN3012041633 IMEISY 1234567890123001
4 MSIMN3012041634 IMASI 001013012041631
5 MSINZ012041635 MSISDM 3012041631
Equipment Status WHITELISTED
6 MSIM3012041636
7 MSIM3012041637
8 MSIM3012041638
Add I Insert Delete

9 MS5IM3012041635

Insert Delete

Clear

@ Initialisation Errors

Properh'esl

| @ Error Events




Profile Editor (AMF)

MAPS AMF (M17 RELEASETT ) - [Profile Editor -UE_Profiles_ N17AMF]

[8" Configurations

Emulator

Reports

Editor Debug Tools Windows

Help

- 8 X

6

i & B

o &

Mo

QG

)

HER .

[ = | Profiles (EditF2)

1

2

3

4

5

6

7

Insert

MSIM3012041631
MSIM3012041632
MSIM3012041633
MSIM3012041634
MSIM3012041635
MSIM3012041636
MSIM3012041637

M5IM3012041635

Delete

Clear

IMEI
IMEISY
IM51
MSIMN
AMF Client

Include SUPI or GPSI Equipment Check Request

359877068325248
1234567890123001
001013012041631
3012041631
AMFODT

Mone

Initialisation Errors

| # |Config Value Iv¥ Enable

H=l Subscriber Info

Add I Insert Delete
Propertiesl
| @ Error Events | @ Ca g
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Global Configuration

MAPS EIR (M17 RELEASETT ] - [Global Cenfiguration -Globalprofile]

ﬂk Configurations  Emulator  Reperts  Editer  Debug Tools  Windows  Help

— |

8 X

oMW AN § K4l R

% 20|10

Value ¥ Enable

B Global Configuration

Equipment Status for Aute Generated Users  WHITELISTED

Appl¥|

Initialisation Errors

| 4
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Call Generation

MAPS AMF (N17 RELEASE17) - [Call Generation -Default]

Ha-, Configurations Emulator Reports Editor Debug Tools Windows Help

REBes D

B ele s =

%19

= HE

8 [ea

SrNo Script Name Profile Call Info Script Execution Status Events Result Total Iterations | Completed Iterations
NEg-sir_AMF_Control.gls 204163 - Start WHITELISTED None I__
2 N5g-ei_AMF_Control.gls ~ MSIN3012041632 Start | Unknown
3 NS5g-eir_AMF_Control.gls ~ MSIN3012041633 Start None | Unknown 1 IJ
4 NS5g-eir_AMF_Control.gls ~ MSIN3012041634 Start None I Unknown 1 a
5 N5g-eir_AMF_Control.gls ~ MSIN3012041635 Start None | Unknown 1 0
]
[ Add | Delete | msert | Refresh | start | startal| Stop ¥| stpal [w| abort | Abortail
Save | ColumnWidh —— f——— T Show Latest
AMF EIR L
GET /g oirei/v1 fequipment status Tpai-imer 35987 7066325248 e = e
content-type : application/json
content-length : 24
{
"status"”:"WHITELISTED"
}
<
§ Scripts }\MeuageSetpence/( Event Config )\ Script Flow /
@ Initialisation Errors | @ Error Events | @ Captured Errors | ® LinkSta
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Call Reception

MAPS EIR (N17 RELEASE17 ) - [Call Reception]

- m} X
%k Configurations Emulator Reports Editor Debug Tools Windows Help - &%
& . n P

FEEssv@PR 7Y sesZ L0
SrNo I Script Name I Profile I Call Info l Script Execution ] Status I Events | Results

1 EIR_HTTP2_Connection_Monitor.gls EIR Server Clients : AMF, — Maonitaring HT TP2 Connection Status None | Unknawn

2 N5g-eir_Control.gls - imei-359877068 WHITELISTED None |
<

>
| Stop I Stop All I Abort I AbortANl |V ShowRecords | Select Active Call [~ AutoTrash  Trash I
_ Save | Column'Width —— f——— [ Show Latest
AMF EIR Find
GET /nSg-eir-eic/v1 /equipment-status 16:46:21.730000 iz::::;_igge s RS

{
"status":"WHITELISTED"
}

;ScﬁptsﬁﬂmageSemm/(EvemCorﬁgXScﬁptHow/ ]

<

@ |Initialisation Errors | @ Error Events | @ Captured Errors
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| @ Link Status Up=0
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MAPS™ 5G N1/ Interface Procedure

N5g-EIR_EquipmentldentityCheck Service

5GC Network

GET.../equipment-
status?pei={pei}&{supi}={supi}&gpsi={gpsi}

200 OK (EirResponseData) or

EIR

 ———

4xx/5xx (ProblemDetails)
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MAPS™ API Architecture

MAPS™
jerver 177

5 MApPS™

MAPSTM Server 2
. 7 IPNetwork Networ
Client Under Test 4
g MAPS™ o

Server 3

gl

MAPS™
Server n

APl 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
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CLI/API Support

Python Client

|.& Python 3.7.9 Shell
File Edit Shell Debug Options Window Help

Type "help”, "copyright", "credits"™ or "license ()" for mor
FE

= RESTART: C:\Program Files\GL Communications Inc\MAPSS5G-N12\MAPSCLI\PythonClientexamples\AMF\N12 PlaceCall.py

N12 Server Connection... True
N12 Testked Starting ... True
N12 Profile Loading... Trus

N1z HNausf AMF UERuthentication Regquest.gls Script Starcted...

Starting N12 script Trus

Zuthentication Reguest Initiation ... True
Zuthentication Response Status... Authentication Successf
ConfirmationResponse = Authentication Successful

MAZP MsgCount: 4

kxxkx MBP Message Flow ***%#

e information. [l

ul

Time Stamp Route Message
- POST - /nausf-auth/vl/ue-authentications
- POST - /nausf-auth/vl/ue-authentications
{"servingNetworkName":"5G:mnc001l.mcc001, 3gppnetwork. org”, "supiCrSuci™: "suci-0-001-01-0-0-0-3012041631"} ™
5:00:21.846 < 201 MAPS™ CLI Server

00:21.846 <= 201

{"SghuthData™: {"autn":"67ClE00Z5C3EE0003DFDTB2Z0037D500D"™, ™
B2052AD387221301ACEBEBF2"}, "_links": {"5g-aka": {"href":"hccp
_001013012041631/5g-aka-confirmation"}}, "authIype": "5G_AKR

CTi MapsCLI AMF (N12 RELEASETT) _
[ File Edit View

g X

18:00:21.848 - PUT - /nausf-auth/

D& B x

W View Latest Command

on
18:00:21.848 - PUT - /nmausf-auth/vl/ue-auchenticy
{"res5tar":"TClO0FC59A44E0T71A4ES96TB4EESS

18:00:21.867 <= 200

18:00:21.867 <= 200

{"authResult": "AUTHENTICATION_ SUCCESS", "kseaf":"ATFe91225g
"imsi-001013012041631"}

Stopping Script... True

N12 Server Disconnecting... True

i1 2024-1-9 13:00:06.656000 : Start "TestBedDefault.xml” # *_AMF[0].AUSF[0]. AUSFIPAddress™="192. 168,12, 35", "_TypeOfUESimulation™="¥ML","_DefaultProfile”="UE_Profiles.xml";
it 2024-1-9 18:00:09,400000 : LoadProfile "UE_Profiles. xml™

: 2024-1-9 18:00:21,822000 ; UserEvent 1 "UE_Authentication”;

: 2024-1-9 18:00:21.932000 : UserEvent 1 "GetCallStatus™;

i1 2024-1-9 18:00:23.031000 ; UserEvent 1 "GetMessageCount™;

11 2024-1-9 18:00:23, 142000 : UserEvent 1 "GetMessagelnfo™# “Index"=0;
1 2024-1-9 18:00:23.252000 : UserEvent 1 "GetMessageInfo™# "Index"=1;

1
1
1
1
1
1
1
1
1:: 2024-1-9 18:00:23.474000 : UserEvent 1 "GetMessagelnfo™# "Index"=2;

1:: 2024-1-9 18:00:23.577000 : UserEvent 1 "GetMessagelnfo™# "Index"=3;
1:: 2024-1-9 18:00:23.680000 : StopScript 1;
iServerLog:errCode = (,errString = connection has been gracefully dosed for Clientld =1

: 2024-1-9 18:00:11.702000 : StartScript 1 Mausf AMF_UEAuthentication_Request.gls™ "UEProfiled001™ 1 # "IMSI"=( binarystring )00 1013012041631, "AuthenticationAlgType™="Tuak", "CalFlowDebug"=1

[ M| 2
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Thank you
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