MAPS™ 5G ORAN E1 Interface Emulator

AUSF —N13 UDM
NSSF
N8 N21
N12
N22
. SMSF N10
N20
i e ) N11 SMF
Emulated UEs o N1N2 AMF N51
N17 N29
NEF
5G 3GPP ORAN B N4
F1-C w 7
Data
st = e ) C e e UPF - -N6--- Network

Emulated UEs

5G Core Network

-~ ~ (gNBCU UP
F1-U v

MAPS™ 5G E1AP Interface Emulator

Overview

GL’s Message Automation & Protocol Simulation (MAPS™) tests the 5G ORAN E1AP interface, emulating both gNB-CU-CP (Central
Unit - Control Plane) and gNB-CU-UP (Central Unit - User Plane) in compliance with 3GPP TS 38.463 specification. The E1 interface
defines control-plane communication between CU-CP and CU-UP, enabling efficient coordination, session management, and
resource handling within the gNB-CU architecture.

The MAPS™ E1AP Interface Emulator supports key 5G control-plane procedures such as Bearer Context Setup, Modification,
Release, E1 Setup, and Error Indication, ensuring standards-compliant signaling between CU-CP and CU-UP nodes. Users can
emulate either network element to validate interoperability and control signaling functionality.

MAPS™ 5G ORAN E1AP provides a powerful test environment for functional testing, conformance testing, load testing, and
negative testing, allowing engineers to verify stability, scalability, and protocol behavior without requiring live RAN equipment.

The platform includes robust utilities such as Message Editor, Script Editor, and Profile Editor, enabling users to easily customize
signaling scenarios, automate test cases, and analyze message exchanges in real time.

For more information, visit MAPS™ 5G ORAN E1 Interface Emulator webpage.

Main Features

e MAPS™ 5G ORAN E1AP interface emulates gNB Central Unit — Control Plane (CU-CP) and User Plane (CU-UP)
e Supports E1AP procedures for control and user plane separation in 5G CU-split architecture

e Provides fault insertion and negative testing to verify robustness under failure conditions

e Enables dynamic creation and modification of call flows using built-in Script and Message Editors

e Performs load and stress testing by emulating multiple CUs and large bearer contexts

e Supports automated and unattended test execution with remote access and scheduling

e Includes ready-to-use test scripts for quick setup and validation of E1AP procedures

e Ensures interoperability validation for multi-vendor CU deployments in controlled lab environments
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Testbed Configuration

The testbed setup window allow users to setup the required test configurations in E1 interface. It includes a list of variables that are
declared and assigned before starting the script. Testbed Setup defines the MAPS™ parameters which communicates with the rest of
the test network. End user configuration profile is used to configure MAPS™ 5G E1AP interface with the supported gNB CU CP and
gNB CU UP parameters.

24 MAPS gMB-CU-CP (E1AP RELEASETT ) - [Testbed Setup -TestBed Default] — O >
8’| Configurations Emulator Reports Editor Debug Tocls  Windows  Help - 8 X
CHEIEY RN Y IEXd PRI
HE ©
Config Value ¥ Enable
H=l gMB CU CP Configurations 1
L=l gMB CU CP Configurations 1
— gMB CUCP IP Address 192.168.13.131
— gMB CUCP Port 38462
— nG UL UP TML Information 192.168.13.132
—  uP TML Information 192.168.13.133
—  SCTP Mode Client
— gMB CU CP MName GL-gMB-CU-CP-01
U=] gMhB CU UP Parameters
|: gMB CU UP IP Address 192.168.13.135
gME CU UP Port 38462
L=] UE Simulation Parameters
Type Of UE Simulaticn Profiles
End User Configuration gMB-CU-CP_Profiles.xml
C5Y FileMame LE_Profiles.csv
=| Auto Generated Users Info
— Mo Of Users Te Be Simulated 100000
—  Starting IMSI 001013012061631
—  Starting MSIM 3012061631
—  Starting IMEI 359877068345244
—  Starting IMEISY 1234567850143001
- Auto Generated End User Profile  AutoGenerated_UE_Profiles_M1MN2gMNEB.xml Start Edit I
@ Initialisation Errors A

Testbed Setup
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Pre-processing Tools

Profile Editor - This feature allows loading profile to edit the values of variables using GUI, replacing the original value of variables in
the message template. An XML file defines a set of multiple profiles with varying parameter values which allow user to configure call
instances in call generation to receive calls. The gNB-CU-CP_Profiles include 5G parameters, that is required to configure multiple
UEs to emulate Signaling and Traffic.

MAPS gNB-CU-CP (E1AP RELEASE1T7) - [Profile Editor -gNB-CU-CP_Profiles] - ] X
[W" Configurations Emulator Reports Editor DebugTools Windows Help - &8 x
= & [N n ™
O e o Pl &M £z|@)|w‘
HE . ]
Profiles (Edit-F2] Config Value A | I Enable
1 Profile0d0t
2 Profle00n? - gMNBCU CP Name GL-gNB-CU-CP-01
H=l Security Information
3 Profiledoos =l Security Algerithm
4 Profile0004 |: ciphering Algorithm nEAD
5 Profie0nos integrity Protection Algerithm nlA0
=l uP Security Key
& Profie00os |: encryption Key 680AEEF62DB29CC8435FDAT2FTS...
7 Profieooo7 integrity Protection Key 00
8  Profie0oos - UEDL Aggregate Maximum Bit Rate 100000000
H=) Serving PLMN
9 Profile0009 |: Mec 001
10 Profile0010 MMC o1
[~ Activity Motification Level ue
~  UEInactivity Timer 1000
L=l PDU Session Resource To Setup List 1
L) PDU Session Resource To Setup List 1
- PDUSessionld 1
I~ pDU Session Type ipvd
Hzl sNSSAI
s5T eMEB
SD 1
H=l Security Indication
|: Integrity Protection Indication required
Confidentiality Protection Indication required
~ PDU Session Resource DL AMBR 10000000
L=) dREB To Setuplist NG RAN 1 Add | nsert | Delete
L | dRB To Setuplist NG RAN 1 o ||| Properties
Insert Delete Clear
@ Initialisation Errors | @ Error Events | @ Captured /|

Profile Editor
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Pre-processing Tools (Contd.)

SCRIPT EDITOR - The script editor allow user to create/edit scripts and access protocol fields as variables for the message template
parameters. The script uses pre-defined message templates, to perform send and receive actions.

& ScriptEditor - [C:\Users\Sneha\Desktop\MAPS5G-E1AP\MAPS\E1AP\RELEASE1 T\gNB- CU-CP\Scripts\5GE1AP_UESessionControl.gls] - O *
& File View Edit Shortcuts Tools Help - 8 X
"y
DEEx % B e
Command Window Bx]| 4 5GE1AP_UESessionControl pox X
[#- Action 1; //Debug Log options - %
[#- Conditional & Flow Control Zi //CallFlowDebug=l; //To log MessageSequence, mMesSsSsSage CONCEntes g
[+- Variable 3 g
[#-Maps CLI 4t if (CallFlowDebug==l) —_—
[#-Logs [ Comment 5 ToggleScriptFlow(1l);// Utility to enable scriptFlow
[~ Init 6 endif
[#- Child Script 7
- DataBase S EEwaE s A s R A AR Ak aa s w s a s w s a s wn s Tnitialization SecTiom wEE EE R E R R R R R R
- Send Report "Initialization™:
- Resume InterSessionDurationTimeCut = InterSessionDuration;
- Return SessionDurationTimeCut = SessionDurationTimeCut;
- Indude -
- Exit "SimulatedUserInfo™:
[#- Utility Functions
- Traffic Commands
"ELRFI ialization™:
"E1ALP Procedures™:
El14P5criptId = "ELRP";
StartChildScript (El1APScriptId, "E1AP","SGELIARP gNECUCF.gls",LoadedProfileName, EnableCLI=En
if (InterSessionDurationTimeCut !=0)
starttimer InterSessionDurationTimer InterSessionDurationTimeCut msec;
else
starttimer InterSessionDurationTimer 1 msec;
endif
wait;
"InterSessionDurationTimerExpiry™:
(E1APScriptId) goto "InitiateBearerContext™;
resume;
2; "CnBearerContextSetupResponse™:
33 (E1APScriptId) goto "SendModifyBearerContext™;
34 resume;
35
36! "CnBearerContextModificationResponse™:
37 starttimer SessionDurationTimer SessionDurationTimeCut;
38 ActiveUserEvent: "ReleaseBearerContext™; )
< >
Ready |Line Count - 67 | Line: 1 Cal: 1 [ 4

Script Editor
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Call Generation and Reception
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In call generation mode, MAPS™ is configured for the outgoing messages, while in call receive mode, it is configured to respond to the
incoming messages. Tests can be configured to run once, multiple iterations and continuously. Also, allow users to create multiple
entries using quick configuration feature. The editor allows to run the added scripts sequentially (order in which the scripts are added
in the window) or randomly (any script from the list of added script as per the call flow requirements). The test scripts are started
manually at call generation, and at the call reception the script is automatically triggered by incoming messages.

MAPS gNEB-CU-CP (E1AP RELEASE1T ) - [Call Generation -CallGenDefault]

M% Configurations  Emulator Reports  Editor Debug Tools Windows  Help

~ ~

0 @

SRR R 8| %

=)

HE . (8

Script Mame Profile Call Info Script Erecution | Status Events
SGE1AP L Control.gls Profilel001 |GNBCUCP _UE_ETAPID @2,
2 BGE1AP_UESessionCaontiolals  Profile0002 Start MNone Unknown 1 1]
3 SGETAP_UESessionCantiolgls  Profile0003 Start Mone Unknown 1 1]
4 BGE1AP_UESessionCaontiolals — Profile000d Start MNone Unknown 1 1]
5 SGETAP_UESessionCantiolgls — Profile0005 Start Mone Unknown 1 1]
Add | Delete | nsert | Refresh | Stert | startal | soo [*| stwpal | sbor | Abortal
Save | Column'width — l' Show Latest
Find
gNB-CU-LP-D gHE-CU-LP =
EI1RP Layer =
0000 E1AP-EDU = CHOICE
0000 Extensibility Marker =0
BearerContestS stupResponse 0000 Choice Index =0
ol
Il [L2zrelizzan0) 0000 InitiatingMessage = SEQUENCE
BearerContexth odificationRequest ooal ProcedureCode = INTEGER
12:27.50,752000 0001  Contents = 2 id-bearerContextSetup
BeareContesth odiicationR 0002 Criticality = ENUMERATOR
4 I Tl e 12.27:50,943000 0002 Conmtents =0 reject(D)
0002 Length = lo8
BearerContextR eleaseCommand 12:2755 060000 bone  waime = open Type
0004 BearerContextSetupRequestIEs = SEQUENCE
" BearerContextReleaseComplete 122755 190000 o004 Extensibility Marker =0
[~ 0004 ProtocolIE-Container = SEQUENCE OF
0005 Iteration Count =7
0go7 ProtocollE-Container = Item 0
Anan Tt ) TR TE T — ewrrEueE
| Scripts % Message Seq.ﬂ'm/( Event Config >\ Script Flow /
@ |Initialisation Errors ‘ 4 Error Events | @ Captured Errors ‘ @ Link Status Up=1Down=0 ‘/,‘
Call Generation
MAPS gNEB-CU-UP (E1AP RELEASE1T ) - [Call Reception] = a X
s Configurations Emulator Reports Editor Debug Tools Windows Help - 8 X
4 = . i 1 3 ] [N . n )
QFLsas v@R ¥ s S L0 0O
| SrMo | Sciript Name | Frofile I Call Infa | Script Execution I Status | Events | Resultz |
1 E1APManagermentH andler gls GMB-CL-UP-id 55555, GMB-CU-UP-name: GL-ghB-CU-UP-01. GHE _ E1AP-LIMK-LIP SendGNBCUUPConfiguration I Pazs
Completed I i Mone ‘
1
Stop I Stop All I Abort I Abort All | ¥ Show Records [ Select Active Call [~ Auto Trash  Trash
Save |  ColumnWidth ——— f——— [ Show Latest
Find
aNB-CU-CP gNE-CU-UP- 0 n
E1AP Layer =
0000 E1AP-PDU = CHOICE
0000 Extensibility Marker =10
BearerContextS etupH esponse 0000 Chy Tnd =0
i olce ndex
i 12:27:50.640000 0000 InitiatingMessage = SEQUENCE
BearerContexttodificationFequest 0001 ProcedureCode = INTEGER
12:27:50.810000 o001l Contents = § id-bearerContextSet
BearerContexstM odificationR esponse 000z Criticality = ENUMERRTOR
4 £ 12,27.50,833000 000z  Contents =0 rejectim
0003 Length = 108
BearerContextReleaseCommand 129765124000 ouo2  value = open Type
2004 BearerContextSetupRequestIEs = SEQUENCE
4 BearerContextReleazeComplete 129765 147000 o004 Extensibility Har].(.er f a
0004 ProtocollE-Container = SEQUENCE OF
0005 Iteration Count =17
Scripts ), Message hlanneK Event Corfig >\ Seript Flow /
@ |Initialisation Errors | @ Error Events | @ Captured Errors | @ Link Status Up=1 Down=0 | A
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Emulation of 5G E1AP Signaling Procedure

The below 5G E1AP signaling procedure indicates the messages flow between gNB CU CP and gNB CU UP, which are emulated using

MAPS™ application.

gNB-CU-CP

BearerContextSetupRequest

BearerContextSetupResponse

BearerContextModificationRequest

BearerContextModificationResponse

BearerContextReleaseCommand

BearerContextReleaseComplete

Bearer Context Procedure
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Supported Protocols and Specifications

E1-AP

SCTP

Data Link Layer

Physical Layer

Supported Protocols Standard / Specifications
E1AP Interface TS38.463
SCTP RFC 4960

Document Number: PKS513-01 (_Q_i GL Communications IHC.
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Buyer’s Guide

Item No Product Description

PKS513 MAPS™ 5G-E1AP Interface Emulator

PKS512 MAPS™ 5G-F1AP Interface Emulator

Item No Related Software

PKS500 MAPS™ 5G N1/N2 Interface Emulator

PKS501 MAPS™ 5G N4 Interface Emulator

PKS502 5G service-based Emulation (Prerequisite base license for all service-based (Open API) interface emulations)
PKS503 MAPS™ 5G N8 Interface Emulator (Requires PKS502)
PKS504 MAPS™ 5G N10 Interface Emulator (Requires PKS502)
PKS505 MAPS™ 5G N11 Interface Emulator (Requires PKS502)
PKS506 MAPS™ 5G N12 Interface Emulator (Requires PKS502)
PKS507 MAPS™ 5G N13 Interface Emulation (Requires PKS502)
PKS502 MAPS™ 5G N17 Interface Emulator

PKS508 MAPS™ 5G N20 Interface Emulator (Requires PKS502)
PKS509 MAPS™ 5G N21 Interface Emulator (Requires PKS502)
PKS510 MAPS™ 5G N22 Interface Emulator (Requires PKS502)
PKS511 MAPS™ 5G N29 Interface Emulator (Requires PKS502)
PKS511 MAPS™ 5G N51 Interface Emulator (Requires PKS502)
PKS305 MAPS™ 5G Multi-Interface Emulation

PKS170 CLI Support for MAPS™

Note: PCs which include GL hardware/software require Intel or AMD processors for compliance.

For complete list of MAPS™ products, refer to Message Automation & Protocol Simulation (MAPS™) webpage.

For more details on supported MAPS™ 5G interfaces, refer to 5G Core (5GC) Network Test Solution webpage.
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