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5G Network Diagram
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Å End-to-End 5G Network Emulation

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

Å Feature and Functional Testing, Performance Testing

Å Inter-Operability Testing

Å Migration Testing

Å Advanced Voice Feature Testing - IVR, Voice Recognition, Speech-to-Text

Å Emulate Massive UEs (up to 64,000) with Voice Traffic

Å Emulate User-plane GTP traffic at high line rates (up to 40 Gbps)

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

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

Å Insertion of impairments to create invalid messages

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

Å Supports scripted call generation and automated call reception

Å Provides Call Statistics and Events Status

Features
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Message Automation and Protocol Simulation (MAPSɱ)
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About MAPS˱

Å MAPS stands for Message Automation 

and Protocol Simulation

Å It is a generic framework for the generation 

of telecommunications protocol messages 

and transmission of bearer traffic.

Å MAPSÊ is built on a proprietary scripting 

language developed by GL 

Communications

Å All MAPSÊ products come with out-of-the-

box scripts that act as fully functional state 

machines for the relevant protocol
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MAPSɱ5G N1 N2 Interface Emulation
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MAPSɱ5G N1 N2 Interface Network Architecture
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Protocol Stack Specification
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Å NG Application Protocol (NGAP): Application Layer Protocol between the gNodeB and the AMF

Å SCTP for the control plane (SCTP): This protocol guarantees delivery of signaling messages 
between AMF and gNodeB (N1N2). SCTP is defined in RFC 2960

Protocol Stack Specification (Contd.)

Supported Protocols Standard / Specification Used

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
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Å UE Registration Signalling

ü Initial UE Message

ü Downlink NAS Transport

ü Uplink NAS Transport

ü Registration Procedure 

ü Authentication Procedure

ü Security Mode Procedure

ü PDN Connectivity Request

ü Initial Context Setup Procedure

Å Session Establishment Procedure

ü Session Establishment Request

ü Session Establishment Accept

Å Session Release Procedure

ü Session Release Request

ü Session Release Command

ü Session Release Complete

Å Deregistration procedures

ü Deregistration Request

ü Deregistration Accept

Å UE Context Release Procedure

ü UE Context Release Command

ü UE Context Release Complete

MAPSɱ5G N1 N2 Interface Call Procedures
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MAPS˱ 5G N1 N2 Interface Call Scenarios
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MAPSɿN1N2 configured as AMF to test gNB (DUT)

MAPSɿN1N2 configured as gNB to test AMF (DUT)

MAPS˱ 5G N1N2 Use Cases
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MAPSɱ5G N1N2 Interface ʨCall Generation
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MAPSɱ5G N1N2 Interface ʨCall Reception


