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Features

End-to-End 5G Network Emulation

Emulate 5G - UE+gNB, AMF, SMF, UPF, AUSF, UDM, SMSF, EIR

Feature and Functional Testing, Performance Testing

Inter-Operability Testing

Migration Testing

Advanced Voice Feature Testing - IVR, Voice Recognition, 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
Generate and process NGAP/NAS (valid and invalid) messages

Insertion of impairments to create invalid messages

Supports customization of call flow and message templates using Script and Message Editor

Supports scripted call generation and automated call reception
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Diameter

About MAPS

LTESLs _

(FXO/FXS)

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.

MAPSE s built on a proprietary scripting
language developed by GL
Communications

All MAPSE products come with out-of-the-
box scripts that act as fully functional state
machines for the relevant protocol
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MAPR® 5G N1 N2 Interface Network ArchitectL
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Protocol Stack Specification
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Protocol Stack Specification (Contd.)

Supported Protocols Standard / Specification Used
N1N2 Interface
System Architecture for the 5G 3GPP TS 23.501
NonAccessStratum (NAS) 3GPP TS 24.501
NG Application Protocol (NGAP) 3GPP TS 38.413
GPRS Tunneling Protocol for User Plane{®TP 3GPP TS 29.281
SCTP RFC 2960

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

A 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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MAPR 5G N1 N2 Interface Call Procedures

A UE Registration Signalling A Deregistration procedures
i Initial UE Message u Deregistration Request
i Downlink NAS Transport u  Deregistration Accept
i Uplink NAS Transport A UE Context Release Procedure
i Registration Procedure i UE Context Release Command
i Authentication Procedure i UE Context Release Complete

i Security Mode Procedure

i PDN Connectivity Request

i Initial Context Setup Procedure
A session Establishment Procedure

i Session Establishment Request

i Session Establishment Accept
A session Release Procedure

i Session Release Request

i Session Release Command

‘(-:-_)_ GL i Session Release Complete
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MAPS 5G N1 N2 Interface Call Scenarios

5GC Network

InitialUEMessage, Registration Request

Downlink NASTransport, Authentication Request

UPlinkNASTransport , Authentication Response

DownlinkNASTransport , Security Mode Command

UPlinkNASTransport, Security Mode Complete

UPlinkNASTransport, Registration Accept

UPlinkNASTransport Registration Complete

UplinkNASTransport, UL NAS Transport, Session Establishment Request
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REGISTRATION
Signaling

NAS
Authentication
and Security

REGISTRATION
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5GC Network

DownlinkNASTransport, DL NAS Transport, Session Establishment Accept

InitialContextSetupResponse

UplinkNASTransport, UL NAS Transport, Session Establishment Request

IntialContextSetupRequest, DL NAS Transport, Session Establishment Accept

InitialContextSetupResponse

UplinkNASTransport, UL NAS Transport, Session Release Request

DounlinkNASTransport, UL NAS Transport, Session Release Command

UplinkNASTransport, UL NAS Transport, , Session Release Complete

UplinkNASTransport, UL NAS Transport, , Session Release Request

DownlinkNASTransport, UL NAS Transpaort, Session Release Command

UplinkNASTransport, UL NAS Transport, Session Release Complete

UplinkNASTransport, Deregistration Request

DownlinkNASTransport, Deregistration Accept

UE Context Release Command

UE Context Release Complete

\ Start Uplink and
Downlink Data Transfer

-

Deregistration
Signaling

} Signal Release
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MAPS 5G N1N2 Use Cases

MAPSY N1N2 configured as AMF to test gNB (DUT)

DUT

AMF

N1N2

MAPS™ 5G NGAP/N1N2

MAPS) N1N2 configured as gNB to test AMF (DUT)
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MAPR 5G N1N2 Interfae€all Generation

MAPS gNB (N1N2 RELEASE1S) - [Call Generation -CallGenDefault] — [m] x
|4, Configurations Emulstor Reports Editor DebugTools Windows Help - &
=T . D
QF L Pl ¥ s sE L0
- -
Y= HB . B[4
51 Mo Script Mame Profile Call Infa Script Execution Status Ewents Fiesult Completed lterations  #

2 5GNGAP_UESessionControl gls Stat Hone Unknawn 10 [
3 5GMGAP_UESessionControl gls Start Nare Unknown 10 ]
4 SGMGAP_UESessionCantral gls Stat Nane Unknawn 10 0
5 5GNGAP_UESessionContol gls Stat Hone Unknawn 10 0
6 5GMGAP_UESessionControl gls Start Nore Unknown 10 ]
7 SGMGAP_UESessionCantral gls Stat Nane Unknawn 10 0 .
< >
Delete | Insert | Refiesh | start | swrtal | siop || stopal fe| abor | bortal
Save |  Column'width [— T ShowLatest
~ Find
GNBD AMF O "
NGAP Layer = ~
HERD-DOT = CHOICE
. o = Extensibilicy Marker =0
. awsniind ransport, Authentication Fequest Choice Index =0
Il L7218 067000 TniziatingMessage = SEQUENCE
UplinkNAS Transpart, Authentication Fiesponss ErocedursCods = INTzGER
17:24:18.051000 Contents = 15 id-InitialUEMessage
DowrlinkMAST . Security Mods C d procedureCriticality = ENUMERATOR
< ownlinkMAS Transport, Security Mads Comman EET [ =1 ignere(l)
" . Value = Open Type
UplinkNAS Transport, Secuity Mods Complets 172618 152000 rom o
. ) InitialUEMessage = SEQUENCE
" IritialC ontextS etupR equest, Registration Accept T Zutencibility Markes -0
™ ProtocolIE-Container = SEQUENCE OF
InitislContexSetupResponse Iteraicn Count =7
17:24:18 230000
ProtocollE-Container = Instance 0
UplinkNAS T t, Registration Complats ProtocollE-Field = SEQUENCE
plin ransport, Registration Complete 172618 231000 zorseollz mie 7 s
Contents = 85 id-RAN-UE-NGAP-ID
UplinkNAS Transport, LIL NAS Transport, Session E stablishmert iequest 173618 270000 e rivicating T o8 e
Contents =0 rejecti(n)
PDUSsssionR SetupRlequest, DL NAS T t, Session Establishment Accept
< sssionPlesourceS atupRlaquest, ransport, Session Establishment Accep! 172618 347000 o 2 pen Tume
Length =3
PDUSsssiorResourcaSetupRiesponse 172618 355000 BarUE NI - zwmsess
ength Determinam -
UplinkNAS Transport, LIL NAS Transport, Session E stablishmert iequest - Contents = 10010
17:24:18.353000 ProtocolIE-Container = Instance 1
PDUSsssionR SetupRlequest, DL NAS T t. Session Establishment Accept ErotocollE-Field = SEquENCE
< sssionflesourceS stupRaquest ransport, Session Establishment Accep! S — zorocTllE Tie - szova
Contents = 38 id-NAS-PDU
kDUSessiorkjesolrceselucssponse) 17:24:18 455000 procedureCriticality = zmnEazTOR
C =0 o
UplinkM&S Transpor, UL NAS Transport, Session Relsase Requsst T Sonvents Z open ezt
Length =33
|4 PDUSessiorAesourceRslsaseCommand, DL MAS Transpott. Session Releass Command S — WAS-DU — oeTET sTRING
Il NAS-PDU = x7E01000000005%7E004101000BE
PDUSsssionAesourceReleaseResponse PrococollZ-Centaines = Instance 2
17:24:43 246000 ProtocollE-Field = SEQUENCE
UplinkMAS Transport, LIL NAS Transport, Session Release Complets B — protoeolis=Io e - .
ontents - id-UserLocacionlnformeti
procedureCriticality = ENUMERATOR
UplinkMAS Transport LIL NAS Transport, Session Relesse Request —— procedus e v
< > > 1
Scipts ), Message Sequence { EventCorfig 3 Scipt Flow /. 3



MAPR 5G N1N2 Interfas€all Reception
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