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Features

* End-to-End 5G Network Emulation

*  MAPS™ 5GC network supports NIN2, N4, N8, N10, N11, N12, N13, N17, N20, N21, N22, N29, and

N51 interfaces
« Emulates 5G - UE+gNB, AMF, SMF, AUSF, NSSF, AUSF, UDM, SMSF, NEF, EIR and UPF
» Features Functional Testing, Performance Testing, Inter-Operability Testing and Migration Testing
« Supports, advanced voice feature testing, such as IVR, Voice Recognition and Speech-to-Text
« Emulate Massive UEs (up to 64,000) with Voice Traffic
« Emulate User-plane GTP traffic at high line rates (up to 40 Gbps)

» Assess Voice Quality (eModel, PESQ, POLQA) Supports Control plane signaling and User plane

traffic
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Features (Contd.)

* Generate and process NGAP/NAS (valid and invalid) messages

» Supports customization of call flow and message templates using Script and Message Editor
» Supports scripted call generation and automated call reception

* Provides Call Statistics and Events Status

« Voice Quality, Data Retention, Lawful Interception, Fraud Detection

* Record thousands of Voice Calls - Filter & Record Only Calls-Of-Interest

* Capture up to 30,000 Simultaneous Voice Calls

* Supports Command Line Interface (CLI) using Python APIs
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Message Automation and Protocol Simulation (MAPS™})



About MAPS™

LTE SLs

LTE SGs 4

Diameter

LTE eGTP

MEGACO
(FXO/FXS)

GSM Abis

Communications Inc.

OGL

Communications

MAPS stands for Message Automation

and Protocol Simulation

It is a generic framework for the generation
of telecommunications protocol messages

and transmission of bearer traffic

MAPS™ is built on a proprietary scripting
language developed by GL

Communications

All MAPS™ products come with out-of-the-
box scripts that act as fully functional state

machines for the relevant protocol
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MAPS™ 5G N1 N2 Interface Network Architecture
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Protocol Stack Specification
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Protocol Stack Specification (Contd.)

N1N2 Interface
System Architecture for the 5G 3GPP TS 23.501
Non-Access-Stratum (NAS) 3GPP TS 24.501
NG Application Protocol (NGAP) 3GPP TS 38.413
GPRS Tunneling Protocol for User Plane (GTP-U) 3GPP TS 29.281
SCTP RFC 2960

* NG Application Protocol (NGAP): Application Layer Protocol between the gNodeB and the AMF

* SCTP for the control plane (SCTP): This protocol guarantees delivery of signaling messages
between AMF and gNodeB (N1N2). SCTP is defined in RFC 2960
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MAPS™ 5G N1 N2 Interface Call Procedures

* UE Registration Signalling

> Initial UE Message
Downlink NAS Transport
Uplink NAS Transport
Registration Procedure
Authentication Procedure
Security Mode Procedure
PDN Connectivity Request

> Initial Context Setup Procedure
* Session Establishment Procedure

> Session Establishment Request

> Session Establishment Accept
* Session Release Procedure

> Session Release Request

> Session Release Command

> Session Release Complete

vV V.V V VYV V
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* Deregistration procedures
> Deregistration Request
> Deregistration Accept
* UE Context Release Procedure
> UE Context Release Command
> UE Context Release Complete
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5GC Network

InitialUEMessage, Registration Request

MAPS™ 5G N1 N2 Interface Call Scenarios

UPlinkNASTransport , Authentication Response

10N
signaling

NAS Authentication

i - Security c d and Security
UPlinkNASTransport, Security Mode Complete
Initialc istration Accept
InitialContextSetupResponse
Complete
UPlinkNASTransport, Registration Complete
UplinkNASTranspart, UL NAS Transpart, Session Establishment Request
PDUSessionResourceSetupRequest, DL NAS Transport, Session Establishment Accept
PDUSessionResourceSetupResponse
i i Session
UplinkNASTransport, UL NAS Transport, Session Establishment Request Creation
PDUSessionResourceSetupRequest, DL NAS Transport, Session Establishment Accept
PDUSessionResourceSetupResponse
UplinkNASTransport, UL NAS Transport, Session Release Request
PDUSessionResourceReleaseCommand, DL NAS Transport, Session Release Command
PDUSessionResourceReleaseResponse
UplinkNASTransport, UL NAS Transport, Session Release Complete Session
Uplinkn, , UL NAS ion Release Request
PDUSessionResourceReleaseCommand, DL NAS Transport, Session Release Command
PDUSessionResourceReleaseResponse
UplinkNASTransport, UL NAS Transport, Session Release Complete
UplinkNASTranspart, Deregistration Request
Deregistration

UE Context Release Command

UE Cantext Release Complete

and Context Release
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Call Generation (gNB)

MAPS™ 5G NIN2 Interface — Call Generation

MAPS ghB (N1N2 RELEASE17) - [Call Generation -CallGenDefault]
My, Configurations Emulator Reports Editor DebugTools Windews Help

QEEes 3 PR|v¥ 56 QS

HE| : B

St No | Soript Hame Fiofle Calllnio Saiipt Exeoution | Stalus | Events Frofile | Resul | Total lterations | Completed lterations_| ~
Stait 1
2 SGNGAP_UESessionContiolgls  MSIN3012041632 Sttt Unknonn 1 0
3 BGNGAP_UESessionContiolgls  MSIN3012041633 Stait Unknonn 1 0
4 BGNGAP_UESessionContiolgls  MSIN3012041634 Sttt Unknonn 1 0
5  EGNGAP_UESessionContiolgls  MSIN3012041635 Stait Unknonn 1 0 )
)
Delete | mnsert | Refresh | start \ startAH‘ | \ Stop All M ‘Abnrtﬁ\l‘
Save |  Colmnfidh ————— [ ShowLatest
~ Find
aNED AMF D "
NEAD Layer =
Trital E Message. Flegisliaion Fequest - J— Iniciecingessage (0
TnitiatingMessage
4 DownlinkMNAS Transport, Request 111816057000 ProcedureCode 15 idTIn:U‘:lalUEMEssagE
procedureCricicality =0 reject(d)
UplinkMAST t, R val
2 e Eiponse 11:16:16.056000 ;n\:::\alU:Hessaga
< DownlinkNAS Transpor, ecurty Mode Command T ProtossliZ-Containes Toems
i ProtocollE-Field
UplikNAS Transpart, Security Mode Complete 1816 158000 Tl e iamAN-DE_NERB_ID
iy procedureCrivicalisy reject (1)
4 InitialCs tequest, Registration Accept 11:18:16.267000 Value
RAN-UE-NGAE-ID
InitialC: i
sl 11:18:16 263000 -
UplinkNAS Transport, Registration Complste 1d-NAS-EDU
11:18:18.270000 procedureCriticalisy reject (0]
UplinkNAS Transport, UL NAS Transport, S ession E stablishment Request . ";;‘;EDU
NAS-PDU 004171000D0100F110000
DUS essionf SetupRequest, DL NAS Transport Session Establshment Accept
U ssorPesouceSetpRenues ranspor, Session Establishment Acoept | | o feem
ProtocollE-Field
FDUSessionResouceSetupResponse 11816 462000 Protocolte-in Sd-UserLocationtnor
procedureCriticality 0 reject (0}
UplinkMAST t, UL N&S Transpon, Session Establishment Fequest Value
= _— e 111816466000 UserLocationInformation userLocationInformationN
DS essionf S etupRiequest, DL NAS Transport, Sessian Establshment Accept usezLocationlnformationtiR
é‘ essionResourceS etupR eques! tahisport. Session Establshment Accept | |\ 1o e ey e
POUS sssion - PIMNIdentity
essionfesourcedetupfesponse 1111816558000 yee - oL
a1
UplirkNAS Transport, UL NS Transport, Sessian Aelease Request 11828 875000 ARGl Tdentity -
tAI
DUSessionf FleleaseCommand. DL NAS Transport, Session Relesse Command
JLUSzssonesouceRelesseConman tensport, Session Aelease Command | oo soensicy
FDUSessionR RleaseR e
essionRiesourceReleaseResponse 111825 373000 o
UplinkMAS Transport, UL NAS Transpatt, Session Fielease Complste Trem
o Z Z E 11:18:25.973000 ProtocollE-Field
ProtocollE-ID tablishmentCa
UplkN&S Transport, UL N&S Transpott, Session Release Request [T B iy o
< > < >
Scripts ), Message Sequence / Event Corfig 3, Scrpt Flow
@ Initialisation Errors @ Error Events @ Captured Errors ® Link Status Up=1 Down=0
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S™ HG NIN2 Interface — Call Reception

Call Reception (AMF)

MAPS AMF (N1N2 RELEASET7 ) - [Call Reception]

% Configurations Emulator Reports Editer Debug Tools Windows Help

DEEs 3 eEN Y| 6Ee

9 C

[(SrMo [ SciiptMame [ Profie [ CallInfa [ Sciipt E xecution [ Status [ Events [ Events Prafile [ Resuks [
1 NGAPM anagementHandler. gls R&NName: gnb00000000 , gNBld: 0x10000001, Cannectionld: 1001 Stap | NG Setup Successful SenddMFConfiguiationl pdate. | Pass
B Completed | TE: MNone s

Stop stop All | Abort | AbortAll | [ ShowRecords [~ Select Active Call [~ AutoTrash  Trash |[~ Show Hidden Calls

UplinkNAS Transport, Registration Complete

UplinkNAS Transport, UL NAS Transpor. Session Request

DUSessionFiesaurssS etupFiequest, DL NAS Transport, Session coept

PDUSessionResaunceS stupResponse

16:51:00.330000

16:51:00.395000

16:51:00.400000

1E:51:00.423000

ProtocolIE-Field

Save |  Cobmnwidh ——— —— T Show Latest
~ Find
aNE D AMF
NGAD Layer
TrifalJE Message, Flegstralion Frequest P ——— [O— Iniviacingiessage (0)
Initiavingessage
DownlinkNAST ransport. Request 16:5058.821000 ProcedursCode 15 id-InitialUSMessage
procedureCrizicalicy 0 reject(o)
UplinkMAST iansport, Response Value
16:50:53.331 000 InitialUEMessage =
DiownlinkNAS T ransport, S ecurity Mods Command RSHERTD iiz:td tems
ProtocolIE-Field
UplinkMAS Transport, Securty Made Complete [ S o L AAN-UZ-HGAD-ID
- R, proceduzecriticalivy zegect (o)
fequest, Registration Accen! ST Tatue
=-NGRR-ID
InitialC D

1d-NAS-PDU
zeject (0)

185100530000 ProtocollE-In - 121 id-UserlocasionInformation
procedureCriticality 0 reject(n)
UplinkNAS Transport, UL NAS Transpott, Session Reguest Value
16:51:00.536000 UserlocationTnformation userlocavionTaformaviont® (1)
DS essionfh SetupAequest, DL HAS Transport, § 3 userLocationInformacioni
essionResourceSetupRequess, ransport, Session coepl | oo o sestos
PDIJSessionFiesourceS shupFiesponse. [ — 0an P!’;‘E";I““““
0033
UpinkNAS Transport, UL NAS Transpart, Sessian Fislease Reauest 165200 733000 aRCe11 Tdensiny
Az
DUSsedorferourceRelzaseCammand, DL NAS Transpo, Secdon Releaee Command | oo FRMTdenticy
0an wee
004B MNC
PDUSessionfesourceReleaseRespons 165200 53000 kR
Uplnkh&S Transport, UL HAS Transport, Session Release Complete Trem
c E o e 16:5200.984000 Prososoliz-Fisla
) erovosoliz-1o = 90 1a-RRCZstanlishmencCause
UplinkNASTranspor, UL NAS Transport, Session Rielssse Request
E £ 2 g 16:52:00.985000 procedureCriticality 0 rejectid)
Value
DUSessisnRessucetelzsseConmand. DL NAS Transpor. Sesson Relesse Command | o0 oo RCTerablishmentCanse 5 mo-Signaliing (3]
Toem <
PDUSssionfiesourceReleaseResponss Protecollz-Fisld
18:52:01.085000 ProtocollE-ID 3 id-AMFSetID
UpirkNESTrnsport, UL HAS Transport, Session Release Corplete . v proceduzeczizizality =0 zezectio) -
< > < >
Scrpts %, Message Sequence 4 Evert Config ', Scipt Fow
@ _Initislisation Errors @ _Enmor Events @ Captured Errors ® _Link Status Up=1 Down=0
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MAPS™ 5G N4 Interface Emulation
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MAPS™ 5G N4 Network Architecture
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PFCP
uDP
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Protocol Stack Specification

Supported Protocols Standard / Specification Used

N4 Interface

N4 Interface (SMF - UPF)

1S29.244

PFCP 3GPP TS 23.501 [28]
3GPP TS 23.502 [29]

UDP IETF RFC 768

IPv4 IETF RFC 791 [5]

IETF RFC 2460 [6]

PFCP entity supports IPv4 protocol

17



MAPS™ 5G N4 Call Scenarios

5GC Network

Session-Establishment-Request

Session-Establishment-Response

Session-Modification-Request

Session-Modification-Response

Session-Deletion-Request

Session-Deletion-Response

oaL

Communications

Session
Establishment

Session
Modification

Session
Deletion

PFCP Session Establishment Procedure
> Session Establishment Request
> Session Establishment Accept

PFCP Session Modification Procedure
> Session Modification Request
> Session Modification Response

PFCP Session Deletion Procedure
> Session Deletion Request
> Session Deletion Response

18



MAPS™ 3G N4 Int

Call Generation

rface — Call En

MAPS SMF (N4 RELEASE1T ) - [Call Generation -CallGenDefault]
\ﬁ, Configurations  Emulator  Reports  Editor Debug Tools  Windows  Help

QFBs 3 eBh JE &

HEEAC]

= HE @

ulation
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SrhNo Script Name Prriofilee Call Info Script Exec... | Status Events Events Profle | Fesult Completed Iterations | ~
2 PFCPSessionControl.gls Start Mone Unknown 1 a
3 PFCPSessionControl.gls Start Mone Unknown 1 a
4 PFCPSessionControl.gls Start Mone Unknown 1 a A4
add | Delete | Insert | Rafresh| Start | StartAlll stop |v| Stop Al |v| Abort |AlmrtAJ|| ‘ al I Rec eptl o n
Save | CobmnWidh —— F——— T ShowLatest
Find ] MAPS UPF (N RELEASE1T ) - [Call Reception] - u} X
I
SMF UPF % C Emulator Reports Editor Debug Tools  Windows  Hel -8 x
P g P
rEce
= | A== n -
QB> RBRYE 55 f500
0000 Message Priority:
Session Establishment Response T E BT 0000 FO (Follow On) StMNo_| Soiipt Name [ Frofie | CallInfo | Script E secution [ Status | Events Events Priofile | Resuts |
g 0000 Spaze 1 UPF_HTTPZ_Connection_Monitorgls UPF Server Clients : UPF, Maritoring HT TP2 Connection Status None Unknauin
Session Modification Request 0000 Version 2 HRF_Resoucetonitor gls None Unknown
10:13:43.645000 0001 Message Type 3 PFCPMansgementHandier gis ConnectionD ;1 s Hearlbest Success Mone Pass
Session Modiication Flespanse 0002 Length 4 UPFSessionContiol gls UEIPAddress :192.168.15.141, SMFSEID : 0100000, Completed Session Deletion Response Sent None Pass
10:13:42.671000 0004 Session Endpoint I F 192 040 Completed n i Nons
000C Sequence Number
Session Deletion Request
g 10:13:46.463000 000F Spare }
000F Message Priority [ stop | stopal [ abort [ abortal [ ¥ ShowRecords I SelectActive Call [ AutoTrash Trash || Show Hidden Cals
Session Deletion Response YMode 1D
10:13:46.483000
0010 Information Eleme Save Column*/idh  —— f——— T Show Latest
0012 Length
Find
el o uer Il k
< > PFCP Layer =
b 0000 § = SEID field is present
Scipts ), Message Seaquence | Event Confia % Scipt Fow 0000 tessage Prioricy: Present
Session Response a0 |[P000 Fo eriew om
Initialisati E | E E t: 0000 Spare .00 (3]
@ _Initialisation Errors @ Error Events Session Modiication Request 0000 Version = 001..... PFCP Version 1
10:13:43.659000 0001 Message Type 00110010 Session Establishment Rec
5 Modification B 0002 Length 186 (x003C)
ST e T 10+13:43 £59000 0004 Session Endpoint Identifier *0000000000000000
Session Deletion Fequest 000C Sequence Number =0 (x000000)
101 3:46.473000 000F Spare ..0000 (D)
s Deiton B 000F Message Pricrity 0000.. .. (0
ession Deletion Response TRER B Neds 1
0010 Information Element Id = xz003C Node ID
0012 Length S (20005
0014 Node ID Type _0000 IPv4 address
0014 Spazre (3]
(0015 IDPV4 RAddress -12.89 (xCOARBOCSS)
cP F-SEID =
< > |« >

%\ Sorpls Message Sequence { Event Corflg ), Scipt Fow /

@ _Initialisation Errors

| @ Error Events

| @ Captured Errors

| @ Link Status Up=0 Down=0 Y
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MAPS™ 5G N8 Interface Emulation
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MAPS™ 5G N8 Network Architecture
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JSON

HTTP/2

TCP TLS

IP

Ethernet

REST

oaL

Commaunications

Supported Protocols

N8 Interface

Protocol Stack Specification

Standard / Specification Used

N8 Interface (UDM - AMF)

T1529.503

JavaScript Object Notation (JSON)

I[ETF RFC 8259

HTTP IETF RFC 7231
HTTP /2 IETF RFC 7540/RFC 7541

TLS IETF RFC 8446

TCP IETF RFC 793

o IETF RFC 791 [5]

IETF RFC 2460 [6]

22
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MAPS™5(G N8 Interface Procedures

Nudm_UEContextManagement Service

AMF registration for 3GPP access
Update AMF registration for 3GPP access
AMF deregistration for 3GPP access

UDM Initiated NF(AMF) Deregistration for 3GPP
access

AMF registration for Non 3GPP access
Update AMF registration for Non 3GPP access
AMF deregistration for Non 3GPP access

UDM Initiated NF(AMF) Deregistration for NON
3GPP Access

UDM initiated P-CSCF-Restoration

2GL

Communications

V V V V V V V V V V

A\

Nudm_SubscriberDataManagement Service

Slice Selection Subscription Data Retrieval
Access and Mobility Subscription Data Retrieval
SMF Selection Subscription Data Retrieval
SMS Subscription Data Retrieval

Retrieval Of Multiple Data Sets

UE Context in SMF Data Retrieval

UE Context In SMSF Data Retrieval

LCS Mobile Originated Data Retrieval
Subscription to notifications of data change

Modification of a subscription to notifications of
data change

Unsubscribe to notifications of data change

23



MAPS™ 5G N8 Interface — Call Emulation

Call Generation

MAPS AMF (N8 RELEASE17) - [Call Generation -Default]

%Conflguvatlons Emulator Reports Editor DebugTools Windows Help

LY e i

TEEICK:]

8 [aa

Nudm_SDM_Control.gls UEProfile0001

LIEProfile0001 SUPI : imsi-001013012041631 [ AMF Registration

Script Execution

Deletel Insert | Refreshl Start I StartAlll

[+ stopal fw| abor | abort al|

- f—— [ Show Latest

Save Column Width

AMF

Find
PUT http://192.168.12.198:6666 /nudn-uecn/vl/insi-001013012041631/regis

content-type : application/json Ca” Receptl 0 n

UDM

<

{ Scripts ) Message Sequence /< Event Config >\ Script Flow /

oGL

Commaunications

accept : application/json,
201 CREATED | 15,49:68.979000 application/problemtison
MAPS UDM (N8 RELEASETT) - [Call Reception] - o X
% Configurations Emulator Reports Editor Debug Tools Windows Help - || ] %
= L PR = n

CEY Y IR I I EEACR-]

] SrNo | Script Name | Profile | Call Info | Script Execution | Status l Events ] Events Profile Results |
1 UDM_HTTP2_Connection_Monitor.gls UDM Server Clients : G Monitaring HTTP2 Connection Status None Unknown

Completed None | Pass
3 Nudm_SDM_Control.gls +imsi-001013012041631 Cnm&‘ Succesful Response Sent None Pass
< >
]
Stop | StopAl | abort [ abort Al [ ¥ ShowRecords [ Select Active Call [ Auto Trash  Trash
>
Save | CoumnWidth —— ——— T Show Latest
AMF UDM Find
@ Initialisation Errors Status: 3
:method : PUT
:path : /nudm-uecm/vl/imsi-001013012041631/registrations/auf-3gpp-access
| 4 201 :scheme : http
sauthority : 192.168.12.198:6666

content-type : application/json
accept : application/json,
application/problemtison
content-length : 317

<

{

"amfInstanceld": " £19d267b-dd40-4276-b396-92437d45c35e",

"deregCallbackUri": "http: //192.168.12.170: 6666, /nudn-uecn/vl/insi-00101301204.
<

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

@ Initialisation Errors | ® ErorEvents \ @ Captured Errors

| @ Link Status Up=0Down=0 /|
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MAPS™ 5G N10 Interface Emulation
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MAPS™ 5G N10 Network Architecture
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Protocol Stack Specification

Supported Protocols

Standard / Specification Used

oaL

Commaunications

JSON N10 Interface
HTTP/2 N10 Interface (UDM - SMF) TS29.503 Release 15
JavaScript Object Notation (JSON) IETF RFC 8259
TCP TLS
I[ETF RFC 7231
HTTP /2
P IETF RFC 7540/RFC 7541

TLS IETF RFC 8446
Ethernet TCP IETF RFC 793

REST Pya IETF RFC 791 [5]

IETF RFC 2460 [6]

27
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MAPS™ 5G N10 Interface Procedures

Nudm_SubscriberDataManagement Services:
Session Management Subscription Data Retrieval
Subscription to Notifications of Data Change

Modification of a subscription to notifications of data change

v V YV V

Unsubscribe to notifications of data change
Nudm_UEContextManagement Services:
» SMF registration
» SMF deregistration
» SMF Deregistration Notification
>

UDM Initiated P-CSCF-Restoration Notification

28



MAPS™ 5G N10 Interface - Call Emulation

Call Generation

oGL

Commaunications

application/problentisan

£

MAARS SMF (W10 RELEASETT) - [Call Generation -CallGenDefault] - [m] *
[, Configurations Emulator Reports  Editor  DebugTaols Windows  Help & %
1 1 A L 1] )
@FBss v@A Y 36 L L0 O
& =
Ul=HBR|. s
| SiMo | Seript Mame | Prafile | Call Info | Seript Execution | Status | Events | Fesult | Tatal lt... | Complsted Iterations
1 Mudm_UECM_Control.gls UIEProfil0001 SUP - imsi-001073012041631 Stark SMF Registration is successul Maone Pass 1 1
s | UEProie0001 y Start None
< >
1
[ add | peete | Insert | Refresh | start | sartan| sop [ stopan [ sbor | bortan
Save |  ColumnWidth { —— F——— [ Show Latest C ” R .
| all Reception
SMF LD
MAPS DM (N10 RELEASETT) - [Call Reception] - m} X
app X . "
# Configurations Emulator Reports  Editor Debug Tools Windows  Hel - 8 x
<4 2I00H 1123634111000 E P 4 P o
p .\ I & ~ Y . )
RELss @R E k2L 00
SrNo | Script Name | Profile | Call Info | Script Execution | Status | Ewents Events Profile | Results
< >
1 UDM_HTTPZ_Connection_tonitor. gls UDM Server Clients : .SMF. — Maritoring HTTP2 Connection Status Mone Urknown
Sciipts ), Message Sequence ,{ Event Config >\ Seript Flov / 2 Nudm_UECH_Control gls SUPI - imsi-001013012041631 Completed SMF Registration is updated None Pass
] Compleled Nore |
@ Init
1
[ stop [ stopa | abort | abort Al | [ Show Records [ Select Active Call [~ Autn Trash Trash |
Save | Column Width ——— —— I~ Shaw Latest
Find
SMF LM i
Scatus: 0
cmethod : GET
cpath : Jrudw-sdw/v?/insi-001013012041631/sn-data?don=internet
200 . R
d :scheme : http
Il |12'3B'34104000 rauthority : 192.168.12.198:6666
accept : aspplicationsjson,

Scipts 3, Message Sequence/< Ewent Config >\ Script Flow /

@ Initialisation Errors | @ Error Ewvents

| @ Captured Errors

| @ Link StatusL
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MAPS™ 5G N11 Interface Emulation
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MAPS™ 5G N4 Network Architecture
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Protocol Stack Specification

REST

oaL

Commaunications

JSON Supported Protocols Standard / Specification Used
N11 Interface (SMF - AMF) TS29.502
HTTP/2 JavaScript Object Notation IETF RFC 8259
(JSON)
TCP TLS HTTP /2 3GPP TR 21.905
IETF RFC 7540
(Hypertext Transfer Protocol) IETF RFC 7232
IP IETF RFC 7234
TCP IETF RFC 793
Ethernet IPv4 IETF RFC 791 [5]

IETF RFC 2460 [6]
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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

vV V V V

A\

—
-

Communications

YV V V V

YV V V V V

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™ 3G N11

Call Generation

Interface - Call Emulation

MAPS AMF (N11 RELEASE17) - [Call Generation -CallGenDefault]
4y, Configurations Emulator Reports Editor DebugTools Mindows Help

v e

® & 0

e

QS 2 vBE 7Y % 40|

o~ ‘

| I

HE .

SrMNo

Script Mame

Profile

Call Info Script Execution | Status

Start I

Events

Hore [

Completed Itera

Total Iterations

16:18:59.818000
POST /nsmf-pdusessiondv1/sm-contexts/imsi-001 01301 2041631_2/modify

16:18:59.916000
201 CREATED

{
"anType": "3GPP_ACT)
"don': "internet",

Stop | StopAl | Abort [ Abortall | I showRecords [ Select Active Call [ Auta Trash  Trash

2 Namf_Session_Control. gl MSIN3012041632 Start I Mone Unknown 1 1}
. . Call Receptio
14 MAPS SMF (N11 RELEASETT) - [Call Reception] [m] *
| Add I Delete | Insert | Refreshl Start | Stark A\Il Stop 'VI Stop All 'Vl Abort |Abort A\Il P
% Corfigurations Emulstor Reparts Editar DebugTools ‘Windows Help -8 x
Save Column'widh ——— F—— T Show Latest P I A== n Y
S Bs3vPRH b elo £ L0005
oS moopy/isE ie [SrMo [ SciptName [ Protie_[ Callnfo [ Serpt Execuion [ Status [ Events | Riesuls
wccept : applicati 1 SMF_HTTF2_Connection_Moritor.als S| Connect Server Unknown
application/wmd. 3o [ Completed None
201 CREATED 16:18:59.707000 appl1cat.inn/p%‘nhle
content-type : mul
POST /namf-comm/v Aue-contestsmsi-001 01 301 2041631 _2/n1-n2-messages < >
16:18:59.818000 --8F8524ead7Az3c14) 1
200 Content-Type: appl]

Save

ColumnWidth ——— f—— T ShowLatest

oaL

Commaunications

<

16:18:59.951000 "gpsit:iusisdn-30L
. . "nlSmMsg":
POST /nsmi-pdusessiondv1/sm-contexts/imsiH00701 301 2041631_2/release 161952 760000 contentId": "Egnad
’ 201
204 NO-CONTENT 161952 733000 "pdusessionld":l, o 16:18:53 633000
Jpedt: timed 253877 FOST Jniamf:comm/v! Aue-canteds/imsi D01 01 301 2041631_2/nl ri2-messages
"yarTypa': "NR", 4 = = 16:18:59,791000
< ? < 200 0K
; 16:18:58 825000
Scipls ) Message Sequence { EventConfig % ScintFlow /
POST nsmh-pusessionév] /sm-cantests/imsi-001 1301 2041 631 _2/madify S —
@ Initialisation Errors | @ ErorEvents
4 20
< 16:15:58 346000
FOST snsmh-peisessiondv] fsm-cantests/imsi-0N D1 301 2041631 _Zrelease 167852771000
204
o 161552 783NN

Find

Status: 1
method :
path :
:scheme :
:authority
accept :

POST

ht

/mEni-pdusession/vl/sm-contexts

tp
: 192.168.12.198: 6666
application/json,

spplication/vnd. Jupp.ngap,

application/problemtison
content-type :
mine-version : 1.0

content-length : €42

--"8F8924ead7d23cl4bBe"
Content-Type:

*nlSmMsg": |
"contentId": "Somas-sn"
N

<

multipart/related; boundary="8F8924ea47d23c14b

spplication/json

gpsi':"msisdn-3012041631",

%, Soripts b, Message Sequence { Evert Corfia  Scipt Flaw /)

@ Initialisation Errors

| @ ErorEvents

| @ Captured Errors

| @ Link S /4134



MAPS™ 5G N12 Interface Emulation

35
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Protocol Stack Specification

ISON Supported Protocols Standard / Specification Used
N12 Interface
HTI—P/Z N12 Interface (AUSF - AMF) TS29.509
TCP TLS JavaScript Object Notation (JSON) IETF RFC 8259
IETF RFC 7231
IP HTTP/2 IETF RFC 7540/RFC 7541
TLS IETF RFC 8446
Ethernet TCP IETF RFC 793

oaL

Commaunications

IETF RFC 2460 [6]
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MAPS™ 5G N12 Interface Procedures

« Nausf_UEAuthentication (Authentication and Key Agreement)

* Authentication Result Removal with 5G AKA method

oaL

Communications



MAPS™ 5G N12 Interface - Call Emulation

Call Generation

MAPS AMF (N12 RELEASETY ) - [Call Generation -CallGenDefault]

|=§§, Configurations Emulator  Reports  Editor Debug Tools Windows Help

QFEsav@R g0 5| L]0 O

4|

D=~ HB . LI

Script Hame Profile Call Info

Script Execu

Start

Status

Result ~

Events Profile

Events

Mone

| Scripts 3, Message hﬂm/( Evert Config >\ Script Flow /

@ |Initialisation Errors

| @ Error Events

oGL

Commaunications

2 Mausf_aMF_UEAuthentication_Request.als  UEProfile0002 Start Mone Unknown
k| Maiek ARAE 1IE Avibambic sbion Blamiact mle | IEDenblaling Chan | Mema | [ ——
<
1
| Add I Delete | Insert I Reﬁ'eshl Start | Start AIII Skop 'Vl Stop All 'Vl Abort |AbortAJ\| Ca” Recepti O n
Seve | Colmn'widh —— F——— T Show Lalest
MAPS AUSF (N12 RELEASETT ) - [Call Reception] - [m} x
AMF ALISE prv——— 4 Configurations Emulator Reports Editor DebugTools Windows Help - 8 x
P/l
_ . Alre re n
e S s B RBR L E[D 66 2 A=)
4 ZOTIERENED) 16:19:10,859000 application/H (g ng | Serpt Name [ Protie | call inte | Seript Execution | Status | Events | Events Prafile I Results |
FUT /naust-auths] Aue-authentications AuthCsl_00101301 2041631 /Fg-ske. . ALISF_HTTPZ_Connection_Maritor gls ALISF Server Clients - AMF [NSESANN Monitoring HTTP2 Connection Status  None Unknown
16:19:10.861000 "servingletud Completed Authentication en None |
M 000K weupiOzsuciny| 3 Nausf_Cantrol gls AuthCxt_001 01301 2041631 Complsted 5G_AKA_ConfimnatiorResponseSent  None Pass
| 16:19:10.833000 1
Stop | StopAl | Abort | Abort Al | ¥ ShowRecords | Select Active Call [ AutoTrash  Trash
< > _I

Save Columnwidth  — f———— T~ Show Latest
Find
AMF AUSF
Status: 1
:method : POST
:path : /nausf-auth/vl/ue-authentications
" 201 o :scheme : http
™ \18'13'10'850000 rauthority : 192.169.12.37:666€
content-type : application/json
accept : application/3gppHal+json,
application/problemtison
content-length : 103
{
"servingNetworklame" : "5G:mnc001 mec00l_3gppnetwork org”,
"supi®rSuci”: "suci-0-001-01-0-0-0-3012041631"
}
< >
Sciipis ), Message Sequence | Evert Corfig %, Scipt Flow /'

@ _Initialisation Errors ‘ @ Error Events

| @ Captured Errors

| @ Link Status Up=0Dow /|
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Protocol Stack Specification

JSON

HTTP/2

TCP TLS

IP

Ethernet

REST

oaL

Commaunications

Supported Protocols

Standard / Specification Used

N13 Interface

N13 Interface (UDM - AUSF)

T1529.509

JavaScript Object Notation (JSON)

IETF RFC 8259

IETF RFC 7231

HTTP /2
IETF RFC 7540/RFC 7541
TLS IETF RFC 8446
TCP IETF RFC 793
IETF RFC 791 [5]
IPv4

IETF RFC 2460 [6]

42



MAPS™ 5G N13 Interface Procedures

Nudm_UEAuthentication Service
> Authentication Information Retrieval

» Authentication Confirmation

» Authentication Result Removal

oaL

Communications

43



MAPS™ 5G N13 Interface - Call Emulation

Call Generation

{4 MAPS AUSF (N13 RELEASE1T ) - [Call Generation -Default]

s, Configurstions Emulator Reports Editor DebugTools Windows Help

TR NY R IR

HE. i

oaL

Commaunications

<

SrMNo | Script Mame Call Info. Script Execution Status Events Result Total Iterations | Completed Iterations ~
None 1 1
2 Nudm_UEAU_AUSF_Controlgle  UEProfile0002 Start None Unknown 1 i
3 Nudm_UEAU_AUSF_Controlgle  UEProfile0003 Start None Unknown 1 0
4 Nudm_UEAU_AUSF_Controlgle  UEProfile0004 Start None Unknown 1 0
L3} Mudm [IF&11 &1ISF Conbal als | IF PrakileNNs Clart Mone 1 nk nnan 1 n he
< >
|
Delete | Insert Reﬁash' Start | 5tartAII| Stap 'V' Stop Al 'V' Abort |AbortAJ\| ( :a” Rec eption
S Column Width —— T Show Latest
Save_| MAPS UDM (N13 RELEASE17 ) - [Call Reception] — u] X
AUSF UDM % Configurstions Emulator Reports Editor DebugTools Windows Help -8 x
BOST http:/ = B — = o ~
e 5B 3 RER(CE5 s 25 00
2000 12:27:04.102000 application| [ o g [ Gorpt Name | Profile [ Calllnfo | Seript Execution | Status | Events | Results [
FOST Aradmusawy] fimsi 001 01 301 2041531 /auth-events ! UDM_HTTP2_Connectior_Maritar.gls DM Server Clients : ALSF, Moritoring HTTP2 Connection Status None Urknown
12:27:04.225000 maus£Instan) Completed ; None
201 CREATED "servinglet udr_UIEAU_Contral gls imsi amplete uthentication Vectors sent one ass
3 Mudm_UEAU_Contral gl 001013012041631 Completed uthy Vi N P
12:27:04.253000 3 1 Mudr_UEAU_Cartrol ols suci0-001-01-0-0-0-301 2041632 Completed + on Wectors sent MNone Pass
5 Hudm_UEAU_Control.als ims001013012041632 Completed t on Vectors sent Mone Pass
]
Swp | StopAl | Abort | abortAl [ ShowRecords [ Select Active Call [ AutoTrash Trash
< > |||« Save |  Coumnwidh ———f—— [ ShowLatest
N ) wSﬂ'mK Evert Config )\ Script Flow / ALSF LIDM H| Find
Status: 1
@ Initialisation Errars | @ Error Events method : BOST
200 :path : /nudm-ueau/wl/suci-0-001-01-0-0-0-3012041&21l/security—-info
" . :scheme : http
™~ ‘TBDT 20000 rauthority : 152 1631 20:6665
content-type - application/json
accept : application/json,

application/problemtison
content-length : 113

"ausfInstanceld”:"TE54c042-7T£50-4244-b377-bEe42E0LT1E3"
"servingNetworkName” : "5E:mnc001 mcc00l . 3gppnetwork org”

%, Scipts ), Message Sequence { Event Corfig ), Scrit Fow /|

@ _Initialisation Errors

| @ ErorEvents | @ Captured Errors | @ Link Status Up /|
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Protocol Stack Specification

ISON Supported Protocols Standard / Specification Used
N17 Interface (EIR) 3GPP TS 29.511V17.2.0
HTTP | HTTP2 JavaScript Object Notation (JSON) IETF RFC 8259
TCP TLS HTTP IETF RFC 7231
HTTP /2 IETF RFC 7540/RFC 7541
IP TLS IETF RFC 8446
Ethernet TCP I[ETF RFC 793
[ETF RFC 791 [5]
REST IPv4
IETF RFC 2460 [6]

oaL
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MAPS™ 3G

N1/ Interface - Call Emulation

MAPS AMF (N17 RELEASE17 ) - [Call Generation -CallGenDefault]
[y, Configurations Emulator Reports Editor DebugTools Windows Help

- [m] X

-8 |x

FEssRBR|ZE %20

2 N5g-eir_AMF_Control.gls UEProfile0003 Unknown 0
3 NSg-eir_AMF_Control gls UEProfile0004 Nore |  Unknown 1 0
4 NRn.eir 8MF Cantral als 1IF PerfileNING Nana | lnknaun 1 n b
< >
1
Delete | Insert | Refresh | start | startal| ciop [v| stopal [w| abort | abortal|
Save Column Width - f—— [ Show Latest
AMF EIR |
s
GET /nSg-gir-eic/v1/equip: ?pei=imei-35987 7068325243k gpsi=msisdn-3012041632 g
[ 3 i OSEISIEE 122318 550000 MAPS EIR (N17 RELEASE17) - [Call Reception] - [m} X
%% Configurations Emulator Reports Editor DebugTools Windows Help - 8] %
=) : 3 i sl N BN n -
FEssv@us¥|sisZ L0 0O
| SrNo I Script Name | Profile | Call Info | Script Execution | Status I Events | Results |
1 EIR_HTTP2_Connection_Monitor.gls EIR Server Clients - AMF, [W008H85 1| Monitoring HTTF2 Connection Status None | Unknown
Completed WHITELISTED None
) S 2 3: NSg-eir_Control.gls imei-359877068325249 Completed l WHITELISTED None Pass
\ Scrvts ), M A Event Config ), Scrpt Flow /'
]
® InitisisationErrors | @ | [T Stop | StopAll | Abort | AbortAl [ [ ShowRecords | Select Active Call [~ AutoTrash  Trash
Save |  Column'widh —— F——— T ShowLatest
AMF ER fnd
Status: 0
:method : GET
o :path : /nSg-eir-eic/vl/equipment-statuslpei=imei-3598770€332524¢
44 :scheme : http
[ |12.44.5B.4DBDDD :authority : 152.1€8.12.29:6€€6€
accept : application/json,
application/problemtjson
< >
Scripts )M&nmeSemml( Event Config >\ Script Flow /
@ Initialisation Errors | @ ErrorEvents | @ Captured Errors | @ Ly
Communications
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MAPS™ 5G N20 Network Architecture
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Protocol Stack Specification

JSON

HTTP/2

TCP TLS

IP

Ethernet

REST

oaL

Commaunications

Supported Protocols

Standard / Specification Used

N20 Interface

N20 Interface (SMSF - AMF)

1529.540
1529.518

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]

o1



MAPS™ 5G N20 Interface Procedures

Nsmsf procedures
» Registration using Activate service procedure

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

» Namf_Communication Service procedure

oaL

Communications
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MAPS™ 5G N20 Interface - Call Emulation

Call Generation

MAPS AMF (N20 RELEASE1T) - [Call Generation -CallGenDefault]

- m} X
|§g, Configurations  Emulator Reports  Editor Debug Tools  Windows Help - & %
N n i @ ~ . ~ n Fa]
TEYTENY EEER T EEICE -]
™ =
)| BB S iy
SrMo | Script Name Profile Call Info Script Execut Status Events Events Profile | Fesult Total lterations | Comy
| None | T
2 Nsmsf_aMF_Mo_SMS. gls Start I None I Unknown 1
3 Mamsf_AMF_SMService Deactivation.gls Start | MNonhe | Unknown 1
< 2>

[add | Delete | mnsert | Refresh | start | strtal| sop || swpal | cbor | abortal

Call Reception

Save I Columnwidth —— ——— [ Show Latest

AMF SMEF

[ PUT Ansmsf-smsfv2éue-contests/imsi-001 013012041631

Ll 11:07:37 660000

<

MAPS SMSF (N20 RELEASETT) - [Call Reception]

4 Configurations Emulator Reports  Editor Debug Tools Windows Help

Q5 Ks /PN

~ ~

L H|alsla

£ 5@ S

I SrNDl Script Mame | Profile | Call Info

| Script Execution | Status

| Events | Events F‘rofilal Results I

1 SMSF_HTTPZ_Connectio

onhitar.gls SMSF Server Clients

— onitoring HTTPZ Connetion 5T atus Connect Server

Urknown

Scripts  », Message Seanx:e/( Event Config >\ Script Flow /

oGL

Commaunications

<

Completed | Naone
]
Stop I Stop All I Abort | Abort All I ¥ showRecords [ Select Active Call [ Auto Trash  Trash | I Show Hidden Calls
Save I Calurn Width = [~ Show Latest
AMF SMSF Find
— Status: 201
| PUT Arismst-sms /v 2fue-contests/imsi-001 013012041631 o] 19-07:97.931000 content-type : application/json

location : https://152.1€8.1.31:7777/nsmsf-sms/v2/ue-cont

{

"accessType": "3GPP_ACCESS",
"amfId":"9200efTb-92ca-440a-905a-co2fEe4afTles"™,
SUHR™,

imsi-001013012041631"

Scripts ), Message hlance/( Event Config >\ Script Flow /

@ Initialisation Errors

| @ Error Events ‘ @ Captured Errors

| @ Li /
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Protocol Stack

Supported Protocols Standard / Specification Used

JSON N21 Interface
HTTP/2 N21 Interface (UDM-SMSF) TS29.503
JavaScript Object Notation (JSON) IETF RFC 8259
TCP TLS
IETF RFC 7231
HTTP/2
P IETF RFC 7540/RFC 7541
TLS IETF RFC 8446
Ethernet TCP IETF RFC 793
REST pua IETF RFC 791 [5]
IETF RFC 2460 [6]

oaL
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MAPS™ 5G N21 Interface Procedures

* Nudm_SubscriberDataManagement Service

» SMS Management Subscription Data Retrieval

» Subscription to Notifications of Data Change

» Unsubscribe to notifications of data change

» Modification of a subscription to notifications of data change
« Nudm_UEContextManagement Service

» SMSF Registration for 3GPP Access

» SMSF Registration for Non 3GPP Access

» SMSF Deregistration for 3GPP Access

» SMSF Deregistration for Non 3GPP Access

—
-

Communications
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MAPS™ 5G N21 Interface - Call En

Call Generation

MAPS SMSF (N21 RELEASE17) - [Call Generation -CallGenDefault]

%,Qonﬁgurations Emulator Reports Editor Debug Tools Windows Help

EFEss @R ¥ s lelf O

D) | W B ¥ LI

Script Name

<

ulation

\ Scrots ), Message Sequence { Event Corfig % Scrpt Flow /.

@ Initialis]

oGL

Commaunications

SUPI : imsi-001013012041631

Events Events Profile
Nudrm_UEC ims+00101 tion for 3GPP access is successful
< >
1
[TAdd | Delete | msert | Refresh | start | startal |
Save | ColumnWidth ——— f—— [ ShowLatest
SMSF UDM Il bid Cal I Recept' on
PUT https://192.1€8.12.89:€€€E/nudm-uecm/vl/imsi-001013012041€31/registration
MAPS UDM (N21 RELEASE17) - [Call Reception] - m] X
2000K
4 |17:11255.UE5UE % Configurations Emulator Reports Editor DebugTools Windows Help = [[&]x
= " [ PR ] = o
QB3 vBR 7Y 56 6/% 200
| SrNo [ Script Name | Profile. | Call Info | Script Execu... | Status | Events | Ev... I Results I
1 UDM_HTTF2_Connection_Monitor.gls UDM Server Clients : AMF [0 8iEa | Monitaring HTTP2 Connection Status None | Unknown

None -

SF Registration is updated

[ stop | stopal [ Abort [ AbortAl | % ShowRecords [~ SelectActive Call I~ AutoTrash Trash

Save |  ColumnWidth —— T Show Latest
Find
SMSF UDM
Status: 3
:method : PUT
:path : /nudm-uecm/vl/imsi-001013012041€31/registrations/smsf-3gpp-access
200 :scheme : http
R |17'ZB'31'5153EI|JD tauthority : 192.1€8.12.89:€€6€
content-type : application/json

accept : application/json,

application/problemtison
content-length : 115

{

"plmnId"”: {

"mec™ 001",

"mac”: 01"

$£5a7379-0609-4b£7-9al€-30b417acBeab”,
"supportedFeatures”:"0"

}

<
Scripts }Meua_)eSetpenceK Event Config >\ Script Flow /

@ |Initialisation Errors

| @ Error Events | @ Captured Errors | @ Link Status Up=0 Down=0 A
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Protocol Stack

JSON N22 Interface
N22 Interface (NSSF - AMF) TS29.531 Release 17
HTTP/2
JavaScript Object Notation (JSON) IETF RFC 8259
TCP TLS IETF RFC 7231
HTTP /2
IETF RFC 7540/RFC 7541
IP TLS I[ETF RFC 8446
Ethernet TCP IETF RFC 793
I[ETF RFC 791 [5
REST IPv4 5]
IETF RFC 2460 [6]

oaL
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MAPS™ 5G N22 Interface - Call Emulation

Call Generation

MAPS AMF (N22 RELEASE13 ) - [Call Generation -CallGenDefault]

[, Configurations Emulator Reports Editor Debug Tools Windows Help

T EETEEY F IR -]

HE . 5

SrMo_ | Script Mame Frofile CallInfo

}eslice-info-request
"subscribedNssai”: [[

"sdm:moLn,
"sstmil

1

H

1

accept : application,
application/problemt}

<

Script Evecution

3 Completed I

Script Execution | Status Events Result Total lterations | Completed lteratio A
LE| Start None: 1 1
2 Nnsst_AMF_NSSslection Get Reduest PDUSessiongls  UEProfis0001 Start MNone Urknown 1 i
3 Nnssf_AMF_NSSAlAvailabiityPut_Request gls UEProfils0001 Stat | Mone | Unknown 1 0 v
< >
| .
Delete | Insert | Refresh | start | startal| iop || stopar fw| acort | aportai Ca” I aeceptlon
Save Column'width  —— ——— [ Show Latest
= | MAPS NSSF (M22 RELEASE15 ) - [Call Reception] — [m} X
MAPS ouT . . . .
(G=T heep://192.1¢5.1] # Configurations Emulstor Reports Editor Debug Tools Windows Help a X
oo - w10
— = I T 3 T S - 1] iy
e 5%s% v@% Y 240
» Lo e [t amnsed, S S RPN T 66 0 =90
* | maar:mgan,
"sst Script Mame Profile

¥, Serpts h, Message Seauence { Even Confia ), Senot Flow 7

@ _Initialisation Errors | @ ErrorEve

oGL

Commaunications

@ Initialisation Errors

| @ Error Events

< >
|
Stop I Stop Al | Abart I Abart All I [¥ showRecords [ Select Active Call [~ AutoTrash  Trash |~ Show Hidden Calls
Save I Column Width  —— —— I~ Show Latest
Find
ouT MaPS
Status: 0
method : GET
:path : /nnssf-nsselection/vZ/network-slice-informatior
™ 200 :scheme : http
'~ |1T1817'013000 cauthority : 192.162.1.20:6666
accept : application/json,
application/problem+json
< > <
Scripts 3 Mmachm.lcrm/( Event Config >\ Script Flow /

| @ Captured Errors
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MAPS™ 5G N22 Interface Procedures

* Nnssf_NSSelection Service

» Get service operation
* Nnssf NSSAIlAvailability Service

» Update Service Operation
Subscribe Service Operation
Unsubscribe Service Operation

Notify Service Operation

vV V V V

Delete Service Operation

oaL
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JSON

HTTP/2

TCP TLS

IP

Ethernet

REST

oaL

Commaunications

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]
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MAPS™ 5G N29 Interface - Call Emulation

Call Generation

MAPS NEF (N28 RELEASETT) - [Call Generstion -CallGenDefault]
My Configurations Emulator Reports Editor Debug Tools Windows Help

-8 %

==
® 6 0

D55%s s BN Y Z 4@ g

HE . &l

Seript Execution

Seript Mare Status
LJE Profil0001

SUPI

“supit: *insi-0010130.
1

< > [l €

>
)
Delete | Insert | Refresh | start | staral | son [v| swopal fe| anoc | aboreal|
Save Columnidh ——— f—— [ ShowLatest
Find

POST hutp://152.166.12. 19616666, msut_svent—exposure,/v1/subscriptions 1
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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
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MAPS™ 5G N51 Network Architecture

Real gNB
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\< /:L?(
SMSF N10
SMF
AME N11
N1N2 \’\/
N29
NEF
N17
| N4
EIR
g Data
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- MAPS™ 5G N51 5G Core Network

- Interface Emulator
OGL

Commaunications

70



Protocol Stack
150N

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]
REST IPv4
IETF RFC 2460 [6]
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MAPS™ 5G N51 Interface - Call Emulation
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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
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MAPS™ 5GC Emulation (Testing gNodeB)

m MAPS™ 5GC Emulator Suite

Data
Network
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MAPS™ gNB Emulator (Testing 5G Core Network)

DUT
lJSF IDM SF lIR
| | |
REST APIs
AMF SMF UPF
—N11 N4
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Wrap Around Testing of AMF
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Wrap Around Testing of SMF

REST APIs
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Complete 5G Network Emulation Test Suite w/ Emulated
gNodeB

Packet Data
Network

52 G L m MAPS™ 5G Network LAB Test Suite
.O.
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Packet Data Traffic Generation Appliance PacketLoad™ 106

PacketLoad 10G

GL MAPS™Server
« UMTS IuPS, GnGp
+ LTE S1, eGTP

PacketLoad 4 x 10Gbps (PKS174) is a Data Traffic Generator 2U Rack Appliance with 4 x 10Gbps NIC
interfaces: total capacity of up to 40 Gbits/sec Stateful TCP/HTTP Traffic

It supports massive simulation of UEs (up to 500,000) with high density (up to 4 Gbps or 40 Gbps) mobile
data traffic simulation for both UMTS, and LTE networks
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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

oaL

Communications

82



. n
OGL

. 4

ommunications

Thank you



	Slide 1
	Slide 2: 5G Network Diagram
	Slide 3: Features
	Slide 4: Features (Contd.)
	Slide 5
	Slide 6: About MAPS™
	Slide 7
	Slide 8
	Slide 9: Protocol Stack Specification
	Slide 10: Protocol Stack Specification (Contd.)
	Slide 11
	Slide 12: MAPS™ 5G N1 N2 Interface Call Scenarios
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17: Protocol Stack Specification
	Slide 18: MAPS™ 5G N4 Call Scenarios
	Slide 19
	Slide 20
	Slide 21
	Slide 22: Protocol Stack Specification
	Slide 23: MAPS™5G N8 Interface Procedures
	Slide 24: MAPS™ 5G N8 Interface – Call Emulation
	Slide 25
	Slide 26
	Slide 27: Protocol Stack Specification
	Slide 28: MAPS™ 5G N10 Interface Procedures
	Slide 29: MAPS™ 5G N10 Interface - Call Emulation
	Slide 30
	Slide 31
	Slide 32: Protocol Stack Specification
	Slide 33: MAPS™ 5G N11 Interface Procedures
	Slide 34: MAPS™ 5G N11 Interface - Call Emulation
	Slide 35
	Slide 36: MAPS™ 5G N12 Interface
	Slide 37: Protocol Stack Specification
	Slide 38: MAPS™ 5G N12 Interface Procedures
	Slide 39: MAPS™ 5G N12 Interface - Call Emulation
	Slide 40
	Slide 41: MAPS™ 5G N13 Interface
	Slide 42: Protocol Stack Specification
	Slide 43: MAPS™ 5G N13 Interface Procedures
	Slide 44: MAPS™ 5G N13 Interface - Call Emulation
	Slide 45
	Slide 46: MAPS™ 5G N17 Network Architecture
	Slide 47: Protocol Stack Specification
	Slide 48: MAPS™ 5G N17 Interface - Call Emulation
	Slide 49
	Slide 50
	Slide 51: Protocol Stack Specification
	Slide 52: MAPS™ 5G N20 Interface Procedures
	Slide 53: MAPS™ 5G N20 Interface - Call Emulation
	Slide 54
	Slide 55
	Slide 56: Protocol Stack
	Slide 57: MAPS™ 5G N21 Interface Procedures
	Slide 58: MAPS™ 5G N21 Interface - Call Emulation
	Slide 59
	Slide 60
	Slide 61: Protocol Stack
	Slide 62: MAPS™ 5G N22 Interface - Call Emulation
	Slide 63: MAPS™ 5G N22 Interface Procedures
	Slide 64
	Slide 65
	Slide 66: Protocol Stack
	Slide 67: MAPS™ 5G N29 Interface - Call Emulation
	Slide 68: MAPS™ 5G N29 Interface Procedures
	Slide 69
	Slide 70
	Slide 71: Protocol Stack
	Slide 72: MAPS™ 5G N51 Interface - Call Emulation
	Slide 73: MAPS™ 5G N51 Interface Procedures
	Slide 74: MAPS™ 5G Use Cases
	Slide 75: MAPS™ 5GC Emulation (Testing gNodeB)
	Slide 76: MAPS™ gNB Emulator (Testing 5G Core Network)
	Slide 77: Wrap Around Testing of AMF
	Slide 78: Wrap Around Testing of SMF
	Slide 79: Wrap Around Testing of AUSF and UDM
	Slide 80: Complete 5G Network Emulation Test Suite w/ Emulated gNodeB
	Slide 81: Packet Data Traffic Generation Appliance PacketLoad™ 10G
	Slide 82: MAPS™ API  Architecture
	Slide 83: Thank you

