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MAPS™ 5G N51 Interface
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Main Features

« Emulate Network Exposure Function (NEF) and Access and Mobility Management Function
(AMF) elements

« Supports Namf_EventExposure Service (Registration State, Connection State, Location Report,
Presence Update operations)

» 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 Message Editor

* Ready-to-use scripts for quick testing

 Provides Call Statistics and Events Status
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Protocol Stack
SO

N51 Interface

HTTP/2 N51 Interface (NEF-AMF) TS29.518
TCP TLS JavaScript Object Notation (JSON) IETF RFC 8259
HTTP/2
IP (Hypertext Transfer Protocol) [ETF RFC 7540

Ethernet TCP/TLS IETF RFC 793

IETF RFC 791 [5]
IETF RFC 2460 [6]
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User Cases

« MAPS™ can emulate any one node (NEF / AMF) or both nodes
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N51
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NEF

Testbed Setup

AMF

4 MAPS NEF (W51 RELEASE15 ) - [Testbed Setup -TestBedDefault] — O * 4 MAPS AMF (N51 RELEASE15 ) - [Testbed Setup -TestBedDefault] — O >
[#] Configurations Emulator Reports Editor DebugTools Windows Help - [8" Configurations Emulator Reports  Editor Debug Tools  Windows Help -4
-] & .
OIR'%‘.I@ﬁ.emz‘ia\@ Ql&a%tilwﬁlgmia\ €
Config |‘u’a|ue ¥ Enable Config |Va|ue |v Enable
[zl NF Configuration (=] NF Configuration
- MNEFIP Address 182.168.1.31 - AMFIP Address 192.168.1.31
—  MEF Server Port ) - AMF Server Port 6665
- URI5cheme HTTP ~  URlScheme HTTP
H=l AMF Configuration - AMF EventExposure AP| Ve.. v1
AMF IP Address 192.168.1.31 H=l MEF Configuration
AMF Server Port 6665 t MEF IP Address 182.168.1.31
AMF EventExposure ... w1 MEF SEr'-"Er.Port - BE66
L End User Configuration ~ MEF_Profiles.xml —  End User Configuration AMF_Profiles.xml
Start Edit Start | Edit |
y @ |Initic
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Profile Editor

MAPS MEF (M531 RELEASE15 ) - [Profile Editor -MEF_Profiles]

(& LConfigurations  Emulator  Reports  Editor Debug Tools  Windows  Help

LY ENY ] IEXT PRI

HEB| .

# | Profiles (Edit-F2] » |Config |Va|ue ¥ Enable
1 UEProfile0001 =) UEProfileDD0
2 UEProfilennnz = UEldentity
- SUPI 001013012041631
3 UBProfie0oos L IME 350877068325248
4 UEProfile0004 - PEH 1234567890123001
5 UEProfile0005 - MSIN 3012041831
~  Subscription Key Id SUPI, GPSland PEI
& UEProfie000 H=l AMF Parameters
7 UEProfile0007 H=l AMF Notify Request Events 1
8 UEProfle00os L AMF Notify Request Events 1 REGISTRATION STATE CHA....
" - Immediate Report Flag False
9 UEProfie0003 AMF Event Trigger Type OME TIME
10 UEProfile0010 L=l Arera List
11 UEProfile0011 Location Filter List Tal
12 UEProfie0niz Presence State UNKMNOWN
rome NR Cell Id 000000001
13 UEProfiled013 TAC 001
14 UEProfie0ni4 = PLMN Id
MCC 0o
15 UEProfile001s
MMC m
16 UEProfile0nis L=) EventExposure Service Parameters
17 LUEProfie0ol7 EventExposure Service Request Unsubscribe Event Motify
18 UEProfie0nis ::t'f-"’ L;'::ET;T:A“ :;zcjlsa - add | nsert | Delete
erna ress . -
19 UEProfie001s % External NEF Server Port 6667 Propertis|
Insert Delete Clear
@ Initialisation Errors | @ Error Events | @ Captured Errors

A




Profile Editor (AMF

MAPS AMF (M51 RELEASE13 ) - [Profile Editor -AMF_Profiles] - O =

[ Configurations Emulator Reports Editor Debug Tools  Windows  Help - 8 ®

YW RNIN Y IR P IEE IR
HE . 9

[ # | Profiles (Edit-F2) | # |Config Value ¥ Enable
1 AMFProfie00nl B AMFProfiledD0
2 AMFProfie0onz =l UEIdentity
= SUPI 001013012041631
3 AMPProfie0003 L ME 359877068325248
4 AMFProfile0nn4 ~ PEl 1234567230123001
5 AMEProflednas — MR Cellld 000000001
~ TAC 00
6 AMFProfile0005 | Default Registration State DEREGISTERED
7 AMFProfile0007 - Default Connection State IDLE
3 AMFProfle000s — Default UE Presence State in Metwork INACTIVE
. —  Event Metify Trigger Timer in msec 2000
¥ AMPProfie0003 L Default Event Notify Period in msec 30000 Add | et Delete
10 AMFProfile0010 o Propertiesl
Insert Delete Clear B

@ Initialisation Errors | @ Error Events | @ Captured Err 4
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Global Profile

MAPS MEF (N531 RELEASE1S ) - [Global Configuration -Globalprofile]

ﬁ} Configurations  Emulater Reports  Editor  Debug Tecls  Windows  Help

— |

a X

Qg

i > 3

¢ &

L

£ 50O

=

Config Value
[=] Global Configuration
L=l General Timers

Response Wait Timer in msec 63000
Retransmission Count 0
5DM Auto Unsubscribe Data Change Motification  Enable
Unsubscribe Data Change Motification Timer in ... 3600000
Subscription For Al UE Disable

¥ Enable

Apd?l

Edit

@ |Initialisation Errors

| 4
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Call Generation

MAPS MEF (N531 RELEASETS ) - [Call Generation -CallGenDefault]

|§; Configurations  Emulator  Reports  Editor  Debug Tools  Windows  Help

x

QB> 8BN < s s % L 00

BECTIE @

I Sr.. | Script Name | Frafile | Call Info | Script Execulionl Status | Events | E wents Profile | Fiesult | Totallterationsl Completed terations A
1 Client_Connection. gls Start | Hone | Unknowin 1 1]
MWEF_EwentExp_Control.gls | UEProfil=0001 imsi Start | ionEstEventMotity B None _
3 MEF_EwentExp_Control.glz Start | MHone Unknawn 1 1]
4 MEF_EwentExp_Contral.gls Start | Maone Unknawn 1 1]
5 MEF_EwentExp_Control.gls Start | Hone Unknown 1 1]
5 MEF_EwentExp_Control.glz Start | Mone Unknawn 1 1]
7 MEF_EwentExp_Control gls Start I Maone Unknawn 1 1]
8  MEF_EwentExp_Control.gls Start | Hone Unknown 1 1] W
£ >
]
add | Delete | Insert | Refresh | start | startal| ciop [+| stopal | abort | Aborta
Save I Column Width = |—— I Show Latest
Find
MEF AMF i
POST http://192.1€8.1.31l:€€€5/namf-evts/vl/subscriptions
content-type : application/json
accept : application/problemtjson
201 CREATED
4 14:19:11.842000
{
POST /namf-evts/vl Asubscriptions/notifyid-301 2041631 /amf_report_event_notify "subscription™:{
L = ! -
o 14:159:13.893000 "eventList™: [{
204 "immediateFlag":false,
14:19:13.901000 "type":"REGISTRATION STATE_REPORT™
11,
"eventNotifyUri™:"http://192.1€8.1_31l:€€€E/namf-evts/vl/subscriptions/notifyid-
"nfId":"c829efE2-5151-45cl-aa2d-a50a345£a3bl,
"notifyCorrelationId":"notifyid-3012041&31",
"options":{
"trigger":"ONE_TIME"™
T
"Ssupi”:"imsi-001013012041631"
}
1
£ > < >
| Scripts 3, Message m::e/( Event Config >\ Script Flow /
@ Initialisation Errors | @ Error Events | @ Captured Errors | @ Link Status Up=0 Down=0 A
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Call Reception

MAPS AMF (N51 RELEASE15 ) - [Call Reception] - O X
4 Configurations Emulator Reports Editor Debug Tools Windows Help - 8 X
-y =) ) ; 1 § @ [ . 1]

E R e@BRISE sels L0

SrNol Script Hame | Profile | Call Info | ScriptExecut...l Statuz | Events | Events Profile | Results |

1 Mamf_EventExp C
Marmf_|

> Completed I M

if EE Mot Ons

imz-0071013012041631 Completed I Ore Time Motification sent Mone I Pass
' ore IS

| Stop I Stop All | Abort | Abortl'-\lll | show Records | Select Active Call [~ Auto Trash  Trash |

Save |  Colmntsfidh ———f—— T Show Latest

AMF NEF

204 NO-CONTENT

| 14:13:13.903000

<

Find

POST htotp://192_.1€8.1_3l:-teee/ namf-evts/vl/subscr
content—type :© application/json

accept : application/json,
application/problemtjson

{

"notifyCorrelationId" :"notifyid-3012041€31"™,
"reportlist™:[{

"gpsi”:"msisdn-3012041€31",
"pei":"imeisv-12345€7890123001",
"rmInfolist™:[{

"accessType":"3EPP_RCCESS™,
"rmState™:"DEREGISTERED"

1.
"subscriptionId":"subid-notifyid-3012041631",
"supi™:"imsi-001013012041&31",
"timeStamp™:"2022-05-31T14:1%:13+05:30",
"type":"REGISTRATION STATE REPORT"™

1

}

Scripts 3 Message Seq.len::e/( Event Corfig >\ Script Flow /

@ Initialisation Errors

| @ Error Events | @ Captured Errors /4
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MAPS MEF (N51 RELEASE1S ) - [Call Generation -CallGenDefault]
‘4&, Configurations Emulator Reports  Editor  Debug Tools  Windows  Help

Call Generation

P P
® &6 6

QEFRs s s@N v ¢

% 500

J = H B 8é

Script Mame Prafile Call Info

2 MEF_EventExp_Control gls UEPmfilednnz — SUPI 007101301 2041632
3 MEF_EwventExp_Control gls UEPrafled003  SUPI - imsi-001013012041633
4 MEF_EventExp_Control gls UEProfile0004  SUPI: Limsi-0070130120471634
] MEF_EventExp Control gls UEProfile000s  SUPI: imsi-001013012041635
B MEF_EwentExp_Control gls UEProfle0008  SUPI: imsi-00101301 2041636
7 MEF_EwentExp_Control gls UEPrafle0007  SUPI: imsi-00101301 2041637
8 MEF_EwventExp_Control gls UEPFofled008  SUPI : imsi-001013012041638
] MEF_EventExp_Control gls UEProfile0009  SUPI: imsi-007013012041639
10 MEF_EventExp_Control gls UEProfile0010  SUPI: Limsi-0070130120471640

Events Events Profile | Result Total lterations | Completed Iterations

Start Nane 10
Start Mamf EE SessionE stEventMotify Response Sent None Pass 10 10
Start Mamf EE SessionE stEventMatify Response Sent None Pass 10 10
Start MNamf EE SesgionE stEventMotify Response Sent Nane Pass 10 10
Start Mamf EE SesgionE stEventMatify Response Sent Nane Pass 10 10
Start Mamf EE SessionE stEventM otify Response Sent MNone Pazs 10 10
Start Mamf EE SessionE ¢tEventM otify Response Sent MNone Pasz 10 10
Start Mamf EE SessionE stEventMotify Response Sent None Pass 10 10
Start Mamf EE SessionE stEventtatify Response Sent Nane Pass 10 10
Start MNamf EE SesgionE stEventMotify Response Sent Nane Pass 10 10

[ Add | Delete | mnsert | Refresh | st | sreat| sip [+ swpan fw| sbot | Aborcal

Save I Colmnwidth ——— F——— T Show Latest

NEF A

201 CREATED

ST fnamf-evtsdv]/subseriptions/notifyid-301 2041631 famf_report_event_natify

204

<

15:50:20. 223000

16:50:22 256000

Find

POST http://152_1€8.1 31:€€€5/namf-evts/vl/subscriptions
content-type : application/json
sccept : application/problemtison

{

"subscription™:{
"eventList™: [{
"immediateFlag”:false,

15:50:22 260000 "type":"REGISTRATION STATE REDORT"

1.

"eventNotifyUri™: "http://182.1€8.1 .21 €€€€/namf-eves/vl/subscriptions/notifyid-301204
":"msisdn-3012041631",

"nfld":"de553bb2-débc-44£1-b322-53£4d21ec338",
"notifyCorrelationId":"notifyid-3012041631",

:"ONE_TIME"™

imeisv-123456783012300L1",
"imsi-001013012041631"

Scripts ), Message Sﬂ]ﬂmK Event Config >\ Script Aow /

@ Initialisation Errors | @ Error Events ‘ @ Captured Errors | @ Link Status Up=0 Down=0
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MAPS™ 5G N51 Interface Procedures

« Namf EventExposure Service
» Subscription
» Unsubscription
» Notify Subscription
= Registration State Change Event
= Connection State Change Event
= Location Report Event

= Presence In Area of Interest Event



MAPS™ 5G N51 Interface Procedures

Subscription

- 5GC Network '

1. POST../subscriptions (AmfCreateEventSubscription) ———

G 2a. 201 Created (AmfCreatedEventSubscription
(with optional event report))

e ——————— 2b. 4xx/5xx (ProblemDetails) or 3xx  ======———————
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MAPS™ 5G N51 Interface Procedures (Contd.)

Unsubscription

- 5GC Network ’

— 1. DELETE../subscriptions/{subscriptionid}) _—

16



=

©GL
—

Communications

MAPS™ 5G N51 Interface Procedures (Contd.)

Notify Subscription

5GC Network

222222222222222
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MAPS™ 5G N51 Interface Procedures (Contd.)

Registration State Change Event

5GC Network
&’

POST /namf-evts/v1/subscriptions

>
201 Created

N

POST /namf-evts/v1/subscriptions/notifyid-imsi/amf_report_event_notify

A

204




=

©GL
—

Communications

Thank you
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