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5G Network Diagram

Real gNB %NSSF [ AUSF
N2

N12

AMF

N8

—N20

N13

H SMSF

=

N1

—N51

N11

7

5G Core Network

. 2
- | a
i N1, N2 —
N3
ESG Network Emulation

oaL

Communications




MAPS™ 5G N20 Interface Emulator
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Main Features

Emulate Short Message Service Function (SMSF) and Access and Mobility Management Function
(AMF) network elements

The following are the supported procedures:
» Nsmsf_SMService : Activate, Deactivate and UplinkSMS (MOSMS)
» Namf_Communication Service : NIN2MessageTransfer(UE Specific) operations based on N20

interface

Services use REST APIs based on HTTP and JSON data format

Supports TLS and TCP transports

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

Supports scripted call generation and automated call reception

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

Provides Call Statistics and Events Status

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



Protocol Stack Specification

JSON

HTTP/2

TCP TLS

Ethernet
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Supported Protocols

Standard / Specification Used

N20 Interface

N20 Interface (SMSF - AMF)

TS29.540 Release 16
TS29.518 Release 16

JavaScript Object Notation (JSON)

IETF RFC 8259

HTTP IETF RFC 7231
HTTP /2 IETF RFC 7540/RFC 7541
TLS IETF RFC 8446
TCP IETF RFC 793
v IETF RFC 791 [5]

IETF RFC 2460 [6]




MAPS™ 5G N20 User Cases

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

MAPS AMF (N20 RELEASE1S) - [Testbed Setup -TestBedDefault] - O X
[#" Configurations Emulator Reports Editor DebugTools Windows Help - || &%

XL 1 I FR O
HE

Config ’Value [V Enable
B AMF Configuration
— AMF IP Address 192.168.1.20
— AMF Serving Port 33360
— URI Scheme HTTP
—  AMF Communication Service APl Version  v1
—  AMF EventExposure Service API Version vl
—  AMF MT Service AP| Version vl
—  AMF Location Service AP Version vl
H=] SMSF
L= SMSF Parameters
SMSF IP Address 192.168.1.20
SMSF Port 33260
SMS Service AP| Version v2
L=] UE Simulation Parameters
Type Of UE Simulation Profiles
End User Configuration AMF_Profiles.xml
{#] Auto Generated Users Info Start Edit

@ |Initialisatio /
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Testbed Setup (SMSF)

[ma Configurations  Ernulator  Reports  Editor Debug Tools  Windous

Help

IS XYY ] IEXY FYEEICE
HE
Config Value v Enable
B SMSFConfiguration
- SMSFIP Address 192.168.1.20
- SMSF Server Port 33260
- URI5cheme HTTP
5MS Service AP Version w2
H=l AMF
L= AMF Parameters
AMF IP Address 192.168.1.20
AMF Port 33360
AMF Communication Service AP Version w1
AMF EventExposure Service APl Version vl
AMF MT Service API Verzion vl
AMF Location Service AP| Version vl
L=] UE Simulation Parameters
Type Of UE Sirmulation Profiles
End User Configuration SMSF_Profilesxml
4 Auto Generated Users Info
Start Edit |

Initialisatio .~
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Profile Editor (AMF)

EO N S

MSIN3012041632

M5IN3012041633

M5IN3012041634

MSIN3012041635

MSIN3012041636

7  MSIN3012041637

M5IN3012041633

MEIN3012041639

10 MSIN3012041640

11 MSIN3012041641

12 MSIN3012041642

13 MSIN3012041643

14 MSIN3012041644

Insert Delete

Clear

B MSIN3012041631

=] Mobile ldentity
L5 suci
IMSI
MICC
MMC
MSIN
=] SM5 Call Parameters
SMS Character 5et
SMS Data for Default and & Bit Data
SMS Data for UCS2
Destination MSIDN Mumber
SMSC Address Parameters
Destination SC
MNumbering Plan
Type of Number

001013012041631
001

m

3012041631

Default

MAPS 5G Test MO SMS 0001
0040004100500020003500470020005400650...
3012041681

835643722311
ISDM/Teliphony numbering plan(REC E.164...
International number

@ |Initialisation Errors | @ Error Events

MAPS AMF (M20 RELEASE15) - [Profile Editor -AMF_Profiles] - O X
[8" Configurations Emulator Reports Editor DebugTools Windows Help - & X
= & . . [i] Fat
& 5| o % “.@ﬁ.@m{»'&‘@‘u
HR - o
Profiles (Edit-F2! ~ | Config Value ¥ Enable

add |

Insert Delete

Properh'esl

| @ Captured &1 4
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Profile Editor (SMSF)

B Configurations Emulator

MAPS SMSF (M20 RELEASE15) - [Profile Editor -5MSF_Profiles]

Reports  Editor Debug Tools Windows Help

te Wil K

8l WRES

M5IN3012041631

2 MSIN3012041632
3 MSIN3012041633
4 MSIN3012041634
5 MSIN3012041635
6 M5IN3012041636
7  MSIN3012041637
& MSIN3012041638
9 M5IN3012041639
10 MSIN3012041540
11 MSIN3012041641
12 M5IN3012041642
13 MSIN3012041543
14 MSIN3012041644

15 MSIN3012041645

-

& MSTMAN1 2041644
Insert | Delete

Clear

~ |Config

=] Muobile ldentity
L suci
IMSI
MCC
MMC
MEIM
=l 5M5 Call Parameters
SMS Character Set
5MS Data for Default and 8 Bit Data
SMS Data for UCS2
SMS Calling Mumber
Originating SME
SMS Call Type
=l SMSC Address Parameters
Originating 5C
MNumbering Plan

Type of Number

Value v Enable

001013012041631
o0

0

3012041631

Default

MAPS 5G Test MT 5MS 0001
004000410050002000350047002000...
3012041681

995643722311

Terminate Maobile Qriginated 5MS

885643722311
ISDN/Teliphony numbering plan(RE...
International number

Add

| Insert Delete

Initialisation Errors | @ Error Events

Properties |

| @ Captured 4
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Call Generation

4 MAPS AMF {(N20 RELEASE1S) - [Call Generation -CallGenDefault] X
% Configurations Emulator Reports Editor DebugTools Windows Help - | &%
& .
B3 8PR| 7Y sl 20O
e H B Bl
l SrNo I Script Name I Profile I Call Info I Script Execution | Status | Events | Result | Total Itel

2
3

Nsmsf_AMF_SMService_Activation.als
Nsmsf_AMF_SMService_Deactivation.als
Nsmsf_aMF_Mo_SMS.gls

MSIN3012041631
MSIN3012041631
MSIN3012041631

imsi-001013012041631
imsi-001013012041631
imsi-001013012041631

Start SMService Activation Successful None |-
Start SMService Deactivation Successful None | Pass
Start SMS Submit Report acknowledged None | Pass 1

>

Add Delete I Insert I Refreshl Start

| start an |

sop [ stopai (W ator | abort |

<

Save |  Columnwidth —— f———

™ Show Latest

204 NO-CONTENT

SMSF

17:06:45.447000

Find

content-type : application/json
accept @ application/json,
application/problemt+json

{

"accessType": "3GPP_ACCESS",
"amfId":"eebcfS540-ded7-4cbe-9da%-1b500e0caded",
"ratType":"NR",

"supi":"imsi-001013012041631"

}

PUT http://192.168.1.20:33260/nsnsf-sns/vZ /ue-contexts/insi-00.

; Scripts  Message Sequence /< Event Config >\ Script Flow /

@ Initialisation Errors

| @ Error Events | @ Captured Errors
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Call Reception

MAPS SMSF (N20 RELEASE1S) - [Call Reception] — O X
%% Configurations Emulator Reports Editor Debug Tools Windows Help - 8 X
: S = = & . . .~ n £
REEBss @B Y E eels|S 59O
| SrNo | Script Name I Profile ] Call Info | Script Execution I Status | Events | Results
SMSF Contolgls | | imsi-00101301204163 Completed | SM Service Activated Nore [
2 SMSF_Contral.gls imsi-001013012041631 Completed SMServiceDeactivation Resonse sent None Pass
3 SMSF_Control.gls imsi-001013012041631 Completed SMS Submit Report Response Received None Pass

<

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

I Save I Column Width = f=———— T Show Latest

AMF SMSF

| Find

Status: 3

cmethod : PUT

cpath : /msmsf-sns/vZ/ue-contexts/imsi-0010130120416
204 :scheme : http

17:06:45.442000 cauthority : 192.168.1.20:33260

content-type : application/json

accept : application/json,

application/problemtjson

content-length : 120

< >

; Scripts ) Message Sequence /< Ewvent Config >\ Script Flow /

@ |Initialisation Errors | @ Error Events | @ C 4
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MAPS™ 5G N20 Interface Procedures

Nsmsf Procedure
» Registration procedure using Activate service operation

» De-Registration procedure using Deactivate service operation
» Send SMS payload in uplink direction operation

» Namf_Communication Service

13



MAPS™ 5G N20 Interface Procedures

Namf_Communication Service

Registration procedure using Activate service operation

5GC Network

PUT../uecontext/{supi}(UeSmsContextData)

201 Created

SMSF
[ —
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MAPS™ 5G N20 Interface Procedures

Namf Communication Service

De-Registration procedure using Deactivate service operation

- 5GC Network
SMSF '
——

DELETE../uecontext/{supi} >
Gmmmmmm———————————— 204 No Content -====-—-cecccccc e —a-
G ————— 403 Forbidden _ _ ]
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MAPS™ 5G N20 Interface Procedures

Namf_Communication Service

Send SMS payload in uplink direction operation

5GC Network
SMSF '

POST../uecontext/{supi}sendsms

A e e e e s

Cmmmm— e ————— 403 Forbidden —----eecmcmmeeeeeee o

(SmsRecordData)

200 OK (SMSRecordDelivery Data) ============-
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MAPS™ 5G N20 Interface Procedures

Namf Communication Service

- 5GC Network

POST../uecontext/{supi}sendsms

(SmsRecordData)
Cmm—————— 200 OK (SMSRecordDelivery Data)
Cmmmm—————————————- 403 Forbidden —-------
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Thank you

18



