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Main Features

* Emulate Session Management Function (SMF) and Access and Mobility Management
Function(AMF) elements

* Supported Procedures are-
» Nsmf_PDUSession Services
» Namf_Communication Services
» Services use REST APIs based on HTTP and JSON data format
» Supports TLS and TCP transports
» 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
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Protocol Stack Specification

JSON Supported Protocols Standard / Specification Used
N11 Interface (SMF - AMF) TS29.502 Release 16 (SMF)
HTTP/2 TS29.518 Release 16 (AMF)
JavaScript Object Notation IETF RFC 8259
TCP TLS (JSON)
HTTP /2 3GPP TR 21.905
IETF RFC 7540
IP (Hypertext Transfer Protocol) IETF REC 7232
IETF RFC 7234
Ethernet TCP IETF RFC 793
IPv4 IETF RFC 791 [5]
REST IETE RFC 2460 [6]
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MAPS™5G N11 User Cases

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

MAPS AMF (N11 RELEASE1S)

Configurations Emulator  Reports  Editor  Debug Toels  Windows  Help

- O

o e s vl

i FERIEEICEE]

7| Testbed Setup -TestBedDefault

H R

v Enable

End User Configuration
=l Auto Generated Users Info
Mo Of Users To Be Simulated
Starting IMS5I
MSISDN

Auto Generated End User Configur...

Config Value
|=) AMF Configuration
- AMFIP Address 192.168.1.31
- AMF Server Port 4421
I URIScheme HTTP
- Traffic Adapter Index 1
- GTP Tunnel IP Address 192,168.13.92
H=l AMF AP| Versions
L AMF Communication Service vl
H=l SMF Parameters
SMF IP Address 192,168.1.31
SMF Server Port 33221
SMF AP Version vl
H=l Traffic Parameters
|: Traffic Disable
Traffic Type MobileTraffic
L= UE Simulation Parameters
Type Of UE Simulation Profiles

AMF_Profilesxml

4000

001013012041631
3012042631
AutoGeneratedUser_Pro...

Start | Edit |

@ Initialisation Errors | @ Error Events

| &4




OGL

Communications

Testbed Setup (SMF)

MAPS SMF (MN11 RELEASE13) - O *
Configurations Emulater Reports Editor Debug Tools Windows Help
TILSENTY ] EXT P EEICE-]
7 | Testbed Setup -TestBedDefault =n(E=N

HE
Config Value A | | Enable
B SMF Configuration
- SMFIP Address 192.168.1.31
- SMF Server Port 33221
- URIScheme HTTP
- SMFAPI Versicn vl
- Traffic Adapter Index 0
- GTP Tunnel IP Address 198.168.13.93
H=l AMF Parameters
- AMFIP Address 192.168.1.31
- AMF Server Port 44221
L=l AMF API Versions
L AMF Communication Service vl
H=l DMN Configuration 3
H=l DMN Configuration 1
DNM MName default
=l IPv4 Range
Start IP 192.168.161.1
End IP 192.168.165.235
-] IPv6 Range
|: Start [P fed0:d0f3:316d:4afd:63...
End IP fedl:d0fa:316d:4afd:6f50
Hxl DMN Configuration 2
L#] DMN Configuration 3
H=l Traffic Parameters
- Traffic Disable
- Traffic Type MobileTraffic
I Gateway IP Address 192,168.12.1 v Start | Edit |

@ |Initialisation Errors | @ Error Events
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Profile Editor (AMF)

MAPS AMF (N11 RELEASE1S)

Configurations  Emulator Reports  Editor Debug Tools Windows Help

; = 5 [N n Fal
E K3 “.@'§|.@m£z|@)|w
| Profile Editor -AMF_Profiles
# |Config Value # ||| Enable
MSIN3012041631 (=] MSIN3012041631
2 MSIN3012041532 H=l Mobile Identity
SUPI 001013012041631
3 MSIN3D12041633 PEI 350877068325248
4 MSIN3012041634 MSIN 3012041631
5 MSIN3012041635 H=l Serving Network
MCC o001
& MSIN3012041636 MNC o1
7 MSIN3012041637 H=l SM Parameters
8 MSINI012041633 PDU Sessionld 1
PDU Session Type IPV4
9 MSINI012041639 55C Mode 55C Mode 1
10 MSIN3012041640 DMNMN Name internet
11 MSIN3012041641 =| Integrity Protection Maximum Data R...
|: UP Integrity Protection for UL 64 kbps
12 MSIN3012041542 . .
UP Integrity Protection for DL 64 kpbs
13 MSIN3012041643 H=l Requegted MSSAI
14 MSIN3012041644 |: 55T eMBB
sD o1
15 MSIN3012041645 .
L=| Traffic Parameters
16 MsIN3012041646 L= Mobile Traffic Parameters
17 MSIN3012041647 Udp Src Port 2152
18 MSIN3O12041648 Udp Dst Port 2152
HTTP Server IP Address 192.168.14.70
19 MSIN3012041649 TCP port for HTTP 20 Add | Insert Delete
20 MSIN3012041650 v Transmission Type Once v ml
Insert Delete Clear

@ Initialisation Errors

| @ Error Events

| @ Captured Errors
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Profile Editor (SM

MAPS SMF (N11 RELEASE15) - [m} X
Configurations Emulator Reports Editor Debug Tools Windows Help
] - s . n P
Fhes v l¢H: G Z L0
13 S . Ll
5 Profile Editor -SMF_Profiles
HE .
# | Profiles (Edit-F2] A |Config Value A | ||¥ Enable
B MSIN3012041631
5 MSIN3012041632 =] Subscriber Info
- IMSI 001013012041631
3 MSIN3012041633 L MSIN 3012041631
4 MSIN3012041634 H=] HPLMN ID
5 MSIN3012041635 L HPLMN D 1
|: mcc 001
6 MSIN3012041636 MNC o1
7 MSIN3012041637 H=] QOSRule
8 MSIN3012041638 QOS Rule Identifier 1
Rule Operation Code Create new QoS rule
9 MSIN3012041539 DQR The QoS rule is not defa...
10 MSIN3012041640 Number of Packet filters 1
11 MSIN3012041641 Packets Filter Direction Bidirectional
o —— Packets Filter Id 15
QoS Rule Precedence 255
13 MSIN3012041643 Segregation Not Requested
14 MSIN3012041644 i) Trace Data
H+) Expected UE Behaviour List
15 MSIN3012041645
— Supported Features 0
16 MSIN3012041646 H=) SessionManagementSubscriptionData
17 MSIN3012041647 tﬂ Single Nssai
18 MSIN3012041648 = [3NN Configurations
=] DNN Configurations 1
19 MSIN3012041649 L5 Default Dnn Add | 1nsert | Delete
20 MSIN3012041650 v L=} Default Dnn 1 o ||| Properties
Insert l Delete Clear I
@ Initialisation Errors ] @ Error Events ‘ @ Captured Errors ‘ @ Linl /|
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Global Configuration

MAPS AMF (W11 RELEASETS) — O ot
Configurations  Ernulator  Reports  Editor  Debug Tools Windows  Help
e . L 4] o
LS ERIY 1 IEXKd FEIEERCIEe
[
L¥ Global Configuration -Globalprofile E=n Ee
Cenfig Value [¥ Enable
=l Global Configuration
LEI General Timers
Session Duration in msec &0000
User Inactivity Timer in msec 1800000
Inter Session Duration Timer in ms.., 2000
[Pwb Prefix fe20000000000000
apply | Edit |
@ Initialisation Errors | @ Error Ever

11



OGL

Communications

Call Generation

MAPS AMF (N11 RELEASETS) - [Call Generation -CallGenDefault] - O X
%Configurations Emulator Reports Editor DebugTools Windows Help - & X

RERsss@R| ¥ s 2 L]0O

BECTIE 8@

Profile Call Info

Completed Iterations A

Script Name Script Execution Total Iterations

) 1 [imsi-0010 Stat | None 1 1
2 Namf_Session_Control.gls MSIN3012041632  imsi-001013012041632 Start I SM Context Released None Pass 1
3 Namf_Session_Control.gls MSIN3012041633 Start I None Unknown 1 1]
A Marnf Gascicm Ceantral ale  MSINAT 2141824 Chan | Mana 1Inb nesn 1 n ot
< >

| Add I Deletel Insert I Refreshl Start | Start AIII

[+| stopal [w| atort | abortal

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

Find

POST http://192.168.1.20:6666/nsnf-pdusession/vl/sn-contexts
accept : application/json,

application/vnd. 3gpp.ngap,

‘ 201 CREATED application/problentjson

AMF SMF

14:40:12:434000 content-type : multipart/related; boundary=5eS58F3b916al0be387c
0ST /namf-comm/v1/ue-contexts/imsi-001013012041631_2/n1-n2-messages
‘ 14:40:12.536000 --5e58F3b316al0be387cs
Content-Type: application/json
200 P 14:40:12.536000
POST /nsmf-pdusession/v1/sm-contexts/imsi-001013012041631_2/modify ’ 14:40:12.569000 E anType": "3GPP_ACCESS"
R "dnn": "interne;" 2
< 201 CREATED 14:40:12 595000 "gpsit: 'msisdn-3012041631",
ikt "nlSmMsg": {
POST /nsmf-pdusession/v1/sm-contexts/imsi-001013012041631_2/release YR "contentId":"Sgnas-sn"
P 14:40:16.155000 N
204 NO-CONTENT "pduSessionId":1,
‘ 14:40:16.175000 "pei:"imei-359877068325248",
"ratType":"NR",
< > ||| €
; Scripts ) Message Sequence /( Event Config >\ Script Flow /
@ |Initialisation Errors | @ ErrorEvents | @ Captured Errors | @ 4
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Call Reception

MAPS SMF (N11 RELEASE1S) - [Call Reception]

- [m] X
%4 Configurations Emulator Reports Editor DebugTools Windows Help -8 x
= @ ; i sy o e n P
REBs s v@R ¥ st 00
SrNo Script Name Profile Call Info Script Execution Status Events Results

SUPloGPS v
SUPlorGPSI -,imsi-00101301 2041 632, msisdn-3012041 832 DNN :interet Completed | SM Context Heleased None ]

2 Nsmf_Session_Control.gls

~ Completed |

 None | IENCESSNNNN

Pass

Stop l Stop All I Abort l Abort Al I IV showRecords [ Select Active Call [ Auto Trash  Trash |

POST /nsmf-pdusessiondv1/sm-contexts/imsi-001013012041631_4/modify ’

201
<

14:48:52. 404000

200 0K

»

POST /nsmf-pdusessiondv1/sm-contexts/imsi-001013012041631_4/release ’

204
<

<

14:48:52.405000

14:48:52 406000

14:48:53.914000

14:48:53.914000

Save Columnn Width ——— f——— | Show Latest
AMF SMF Find
Status: 1
:method : POST
i :path : /nsmf-pdusession/vl/sm-contexts
A0 :scheme : http
4 14:45.32. 283000 tauthority : 192.168.1.20:6666
‘F‘UST /namf-comm/v1 /ue-contexts/imsi-001013012041631_4/n1-n2-messages 14:48:52 16000 accept : application/json,

application/vnd. 3gpp.ngap,
application/problentjson

mime-version : 1.0
content-length : 643

--"06ea4l64F01F0c0644bb"
Content-Type: application/json

{

"anType": "3GPP_ACCESS",
"dnn":"internet",
"gpsi":"msisdn-3012041631",

<

content-type : multipart/related; boundary="06ea4l64F01lF0c0644bb"

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

@ |Initialisation Errors

| @ ErrorEvents | ® Captured Errors

| @ 1/
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MAPS™5G N11 Interface Procedures

 Nsmf_PDUSession Services

Create SM Context Service Operation
Update SM Context Service Operation
Release SM Context Service Operation

Notify SM Context Status Service
Operation

Retrieve SM Context Service Operation

YV V V V
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Nudm_UEContextManagement Service

Network triggered Service Request
PDU Session establishment

PDU Session modification

PDU Session release

Session continuity, service continuity and UP path
management

Inter NG-RAN node N2 based handover

SMS over NAS procedures

UE assisted and UE based positioning procedure
Network assisted positioning procedure

UE configuration update procedure for transparent
UE policy delivery
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MAPS™5G N11 Interface Procedures

Nsmf PDUSession Service

Create SM Context Service Operation

5GC Network
SMF '

POST../sm-contexts (SmContextCreateData) ———

Update SM Context Service Operation

B S — 4xx/5xx (SmContextCreateError) -—-——-———————- i 5GC Network
SMF

POST../sm-contexts
(SmContextRef)/modify(SmContextUpdateData)
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MAPS™5G N11 Interface Procedures

Nsmf_PDUSession Service (Lontd)

Release SM Context Service Operation

5GC Network
SMF '

POST../sm-contexts/
(SmContextRef)/release(SmContextReleaseData)

Notify SM Context Status Service Operation

5GC Network
Cmmmmm e —————— So/5xx (ProblemDetails) =====--cmeceeaaa SMF

POST {smContextStatusUri}
(SmContextStatusNotification)
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MAPS™5G N11 Interface Procedures

Nsmf_PDUSession Service (Lontd)

Retrieve SM Context Service Operation

- 5GC Network
e
—

POST../sm-contexts/
{SmContextRef}/retrieve(SmContextR etrieve Data)




MAPS™5G N11 Interface Procedures

Namf_Communication Service

* Network triggered Service Request
« PDU Session establishment
« PDU Session modification

- PDU Session release i 5GC Network o '

« Session continuity, service continuity

and UP path management
POST../uecontexts/ {ueContextld}/n1-n2-

* Inter NG-RAN node N2 based message(N1N2MessageTransferReqData)
handover
202 or 200
* SMS over NAS procedures € oo (N1IN2MessageTransferReqData) ~——

 UE assisted and UE based
positioning procedure

* Network assisted positioning
procedure

» UE configuration update procedure
for transparent UE policy delivery
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Thank you
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