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5G Network Diagram
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MAPS™ 5G E1AP Interface Network Architecture
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Features

MAPS™ 5G ORAN E1AP interface emulates gNB-CU-CP and gNB-CU-UP functions as per 3GPP
standards

Supports 5G Control and User Plane Separation (CUPS) procedures

Simulates and processes E1AP signaling messages (valid and invalid)

Provides fault insertion and impairments to create abnormal/negative test conditions

Supports UE Context Setup, Modification, Release, Bearer Management, and QoS procedures
Ready-to-use scripts and call flows for quick functional and regression testing

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

Provides performance testing with high call density for validating scalability

Provides detailed call statistics, KPIs, and event logs for troubleshooting and analysis

Supports remote access, automation, and scheduling for 24/7 unattended regression testing
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Protocol Stack Specification (Contd.)

Supported Protocols Standard / Specification
Used

E1AP Interface TS38.463
SCTP RFC 4960

* E1 Application Protocol (E1AP): Application Layer Protocol between the gNB CU CP and the gNB CU UP SCTP for
the control plane (SCTP): This protocol guarantees delivery of signaling messages between gNB CU CP and gNB CU
UP (E1AP). SCTP is defined in RFC 4960
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MAPS™ 5G ETAP Call Scenario

gNB-CU-CP

BearerContextSetupRequest

BearerContextSetupResponse

BearerContextModificationRequest

BearerContextModificationResponse

BearerContextReleaseCommand

BearerContextReleaseComplete
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Testbed Gonfiguration (gNB CU CP and gNB CU UP)

A MAPS gNB-CU-UP (E1AP RELEASE17 ) - [Testbed Setup - TestBedDefault] - u]
' Configurations Emulator Reports Editor Debug Tools Windows Help a x
0"&03“.0“&.09{»'&‘||
14 MAPS gNB-CU-CP (E1AP RELEASE1T7 ] - [Testbed Setup -TestBedDefault] — O * E % ‘
[®" Configurations Emulator Reports Editor DebugTools Windows Help - 5 X Config Value ¥ Enable
= " = 1] ' =
-‘ }- ' IK ] ‘ . = . ‘ [= gNE CU UP Configurstions 1
% ‘ @ § e 6 { & Q) ~ L=} gNE CU UP Cenfigurations 1
— | gNB CUUP IP Address 192.168.13,135
E @ ‘ |- gNE CUUP Port 33462
|- nG DL UP THL Infermation 19216813136
Config Value ¥ Enable - :z;Nhl;‘\n:ormatmn ;92.15&13‘137
- ode erver
I gMECUUPID 55555
H=l gMNB CU CP Configurations 1 [ 9NB CUUP Name GL-gNB-CU-UP-01
. . |- Core Network Type c3gc
LEI gMB CU CP Configurations 1 51 supported BLMN List ¥
gMB CU CP IP Address 192.168.13.131 L) supported PLMN List 1
gNB CU CP Port 38462 =) PL ety .
nG UL UP TNL Information 192.168.13.132 t MNC 01
uP TNL Information 192,168.13.133 =] Slice Support List 1
) L3 Slice Support List 1
SCTP Mode Client L= sussal
gNB CU CP Name GL-gNB-CU-CP-D1 t ssT eMBE
sD 1
=l gNB CU UP Parameters 51 R CGl Support List ]
|: gNB CU UP IP Address 192.168.13.135 U=) nR CGl Suppert List 1
gNE CU UP Port 30462 k9 e
L=l UE Simulation Parameters Mce 01
Type Of UE Simulation Profiles MNC 01
End User Configuration gMNB-CU-CP_Profilesxml L9 guecuce Param;::E” Identity 000000001
CSV FileMame UE_Profiles.csv gNEB CU CP IP Address 192.168.13.131
= gNE CU CP Port 33462
Auto Generated Users Info start | Edit | | Toffic Parameters
£ L Taffic Disable
e — Li=) UE Simulation Parameters
@ initialisati ) Type OFf UE Simulation Profiles
End User Configuration gNE-CU-UP_Profiles.xml
C5V FileName UE_Profiles.csv
J— 4 Auto Generated Users Info 1l Start Edit
‘ ' GL @ Initialisation 7|
\:.r
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Profile Configuration (gNB CU CP)

MAPS gNB-CU-CP (E1AP RELEASET7 ) - [Profile Editor -gMNB-CU-CP_Profiles] - a X
el LConfigurations  Emulator  Reports  Editor  Debug Tools  Windows  Help - & x
i YLl EXY T YEEICER.]

HR| .
Profiles (Edit-F2] Config ‘Valua A | | ¥ Enable
1 Profie0001 =) Profiledd0l
P — [ gNBCUCP Name GL-gNB-CU-CP-01
H=l Security Information
3 Profie0003 =] Security Algorithm
4 ProfileDo04 |: ciphering Algorithm nEAD
5 Profle000s integrity Protection Algorithm nlAD
= uP Security Key
& Profiedoos |: encryption Key BE0AEEF62DB2SCCR435FOA. .
7 Profile0oo7 integrity Protection Key 00
5 Profile000s ~ UEDL Aggregate Maximurn Bit Rate 100000000
H=l Serving PLMN
9 Profile0009 Mcc 001
10 Profile0010 MMNC 01
- Activity Notification Level ue
I UEInactivity Timer 1000
L=] PDU Session Resource To Setup List 1
L5 PDU Session Resource To Setup List 1
~ PDUSessionld 1
F  pDU Session Type ipvd
H=l sMSSAI
5T MBB
sD 1
H=l Security Indication
|: Integrity Protection Indication required
Confidentiality Protection Indication  required
| PDU Session Resource DL AMBR 10000000 ndd | tncert | Dekete
L=l dRB To SetupList NG RAN 1 o Properﬁesl
Ingert Delete Clear . B

Initialisation Errors

| @ Error Events | @ CapturedE /|
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Profile Gonfiguration (gNB GU UP)

MAPS gNB-CU-UP (E1AP RELEASE17 ) - [Profile Editor -gNB-CU-UP_Profiles]

Configurations  Emulator

Reports

Editor Debug Tools  Windows Help

CHIEYSENY ] KT Y

£ 5 @0

HE|.

15
16
1
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13

1
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20

MSIN3012041632

MSIN3012041633
MSIN3012041634
MSIN3012041635
MSIN3012041636
MSIN3012041637
MSIN3012041638
MSIN3012041639
MSIN3012041640
MSIN3012041641
MSIN3012041642
MSIN3012041643
MSIN3012041644
MSIN3012041645
MSIN3012041646
MSIN3012041647
MSIN3012041648
MSIN3012041649
MSIN3012041650
MSIN3012041651
MSIM3012041652
MSIN3012041653
MSIN3012041654
MSIN3012041655

MSIN3012041656

Insert Delete

Clear

>

H=] Registration Parameters
~  Registration Type
L SMS Over NAS Transport Requested
I Follow On Request
— NG RAN Radio Capability Update
H=) Mobile dentity
L Type Of Identity
Hal sucl

t SUPI Format

IMSI

= TMsl
= IMEI
= IMEISY
L MSISDN
H=) GMM Capability
= §1Mode
~ HO Attach
L LPP Capability
H=) Requested NSSAI

L= RNssAl

L= RNssAlT
I: Requesting NSSAI 55T
Requesting NSS4 5D

= Include UEContextRequest IE
 RRCEstablish Cause
H=) Tracking Area Information

t TAC
Cell Identity

M=) Authentication Parameters
Authentication Type

Authentication Algorithm Type
Key
Operator Variant Parameter Type

Config Value ~

Initial Registration

Not Supported

Follow On Request Pending
Mot Needed

sucl

IMSI
001013012041631
10000001
350877068325248
1234367890123001
3012041631

Not Supported
Not Supported
LPP in N1 Mode not supported

eMBB

1

True

MO Signaling

001
000000001

5G-AKA

Milenage
0011223344556677389%aabb ccddeeff
OPc

[V Enable

Add Insert Delete

Propertics

@ Initialisation Errors | @ ErrorEvents

| @ Coptured /|
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Script Editor

& ScriptEditor - [C:\Users\Sneha\Desktop\MAPSSG-E1AP\MAPS\E1AP\RELEASE17\gNB- CU-CP\Scripts\5GE1AP_UESessionControl.gls] [m] x
& File View Edit Shortcuts Tools Help - 8 X
~
DB ox = é”;“?‘

Command Window Ax|| 4 SGE1AP_UESessionControl R
[#- Action 1 l//Deb.:lg Log options Py %
- Conditional & Flow Control 2i f/CallFlowDebug=l:; //To log MessageSeguence, messsage CONLentes g
[~ Variable 3 g
[#-Maps CLI 4} if (CallFlowDebug==1l) —
[#-Logs f Comment 5 ToggleScriptFlow(l);// Utility to enable scriptFlow
(- Init € endif
(- Child Seript 7
- DataBase Bl SRR AR AR ARAAKAKARAAKAKARA AR AK AR A A A AR ATNITIAlIZATION SECTAON KA KRR KA KA KA KKK AR AR KKK AR A K AR KA

- Send Report 9 "Initialization":

- Resume 10 InterSessionDurationTimeCut = InterSessionDuration;

- Return 11 SessionDurationTimeQut = _SessionDurationTimeOut:

- Indude 1z

- Exit 13! "SimulatedUserInfo™:

[ Utlity Functions 14
(- Traffic Commands 15
16
17¢ "ElARPInitialization™:
8} "ElAP Procedures":
19 ElAPScriptId = "ELAP";
Z0 StartChildScript (E1APScriptld, "EL1AP","SGELRF gNECUCF.gls",LoadedProfileName,EnableCLI=E1
21 if (InterSessionDurationTimeOut !=0)
22 starttimer InterSessionDurationTimer InterSessionDurationTimelut msec:
Z3 else
24 starttimer InterSessionDurationTimer 1 msec;
25 endif
Z6 wait:
27
28] "InterSessionDurationTimerExpiry™:
29 (E1AP5ScriptId) goto "InitiateBearerContext”:
30 resume;
31
32; "OnBearerContextSetupResponse™:
33 (E1APScriptId) goto "SendModifyBearerContext™;
34 resume;
35
36 "OnBearerContextModificationResponse™:
37 starttimer SessionDurationTimer SessionDurationTimeQut; v
< >
|L|r1e Count - 67 | Line: 1 Col: 1 m NL /|
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Message Editor

Ready

s Message Editor - BearerContextModificationRequest - [m| X
File View Direction Tools Help
=@ 2 X
Frame Mo I =-E14P
1 B E14P-FDU
(- Initiatingt essage
- ProcedureCode
- Critic:ality
(=l Pratocol E-Container
- Pratocol E-Field
- ProtocollE-|D
- Criticality
gHB-CU-CRLUE-E1APID
- FrotocollE -Field v
£ >
E1RP Layer ~
0000 E1RP-PDU = CHOICE
0000 Extensikbility Marker =10
0000 Choice Index =0
0000 InitiatingMessage = SEQUENCE
0001 ProcedureCode = INTEGER
{alalei g Contents = % id-bearerContextModification
0002 Criticality = ENUMERATCR
0002 Contents =0 rejecti(l)
0003 Length =75
o004 Value = Open Type
0004 BearerContextModificationRequestIEs = SEQUENCE
Q004 Extensibility Marker =10
0004 ProtocolIE-Container = SEQUENCE OF
0005 Iteration Count =32
0007 ProtocolIE-Container = Item 0
0007 ProtocollE-Field = SEQUENCE
0007 ProtocolIE-ID = INTEGER
0007 Contents = 2 id-gNB-CU-CP-UE-E1RP-ID
0005 Criticality = ENUMERATOR
Q009 Contents =0 reject(0)
(alafuk: Length =12
000B Value = Open Type
(000B gNB-CU-CP-UE-E1AP-ID = INTEGER
Qo0B Length Determinant =1
(xlu]ulm Contents =0 v
<« B T B >
[cap [Num A
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MAPS™ 5G ETAP Use Cases

MAPS™ E1AP configured as gNB CU UP to
test gNB CU CP (DUT)

DUT

E1AP

MAPS™ E1AP configured as gNB CU CP to
test gNB CU UP (DUT)

DUT

E1AP
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MAPS™ 5G ETAP Interface — Gall Generation

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

||§; Configurations  Emulater Reports  Editor  Debug Tools  Windows  Help

= a X

- 8 X

g

B

R

o &|

LS LS

® & 06

% 5|00

U= HR|.

[ dal

SrNo | Scrpt Name Prafile Call Info Script Execution | Status Ewvents Events Pr... | Result Total lteratio... | Completed |teratio.
SGE14P_UE ontiolgls | Profis0001 |GNBCUCP_LIE_E1APID -2, Bearer contest Rel MNone |
2 BGE1AP_UESessionControl.gls Profile0002 Start Mone Unknown 1 1]
3 BGE1AP_UESessionControl.gls Profile0003 Start Mone Unknown 1 1]
4 AGE1&4P_IJESessionControl.gls  Profile0004 Start Mone Unkniown 1 0
5 BGE1AP_UESessionControl.gls Profile0005 Start Mone Unknown 1 1]
]
[ Add | Delete | imsert | Refresh | start | strtal| siop [+] stopal fw| abort | Abortal
Save |  Column'width | — F——— [ Show Latest
Find
oNB-CU-CP- 0 aNB-CU-UP "
ELRP Layer =
Q000 Extensibility Marker =0
BearerContextSetupResponse 0000 Choice Index =0
d A7
Il [L2-22002000 0000 InitiatingMessage = SEQUENCE
BearerContexth odificationR equest 0001 ProcedureCode = INTEGER
’ 12:27:50.752000 aaol Contents = & id-bearerContextSetup
BearerContexthadificationR esponse 0002 Criticality = ENUMERRTCR
4 2 12:27:50,343000 0002  Contents =0 reject(o)
aoo3 Length = 108
BearerContextR eleaseCommand ’ 12:27-55,060000 Dog: value = Open Type
Q004 BearerContextSetupfRequestIEs = SEQUENCE
| 4 BeareiContextReleazeComplete 122755190000 Qoo Extensibility Marker =0
h :27:55. .
0004 ProtocollE-Container = SEQUENCE OF
aoos Iteration Count =7
aoo7 ProtocollE-Container = Item 0

. Scripts 3, Message hlem:e/( Event Config >\ Script Flow /

AanAn

T mmn] TETS 214

]

@ |Initialisation Errors

| @ Error Events | @ Captured Errors

| @ Link Status Up=1 Down=0

| 4
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MAPS™ 5G ETAP Interface — Call Reception

MAPS gMB-CU-UP (ETAP RELEASE17 ) - [Call Reception] - O X
& Configurations Emulator Reports Editor DebugTools Windows Help - & x|
ror— _ : ._ PPN 0 =
REBs3 8Bl d¥ 5664500
SrMo I Script Mame I Profile | Call Info I Script Execution | Status | Events Fesults I
1 E14PM anagementH andler. gls GMB-CU-UP-id: 55555, GMB-CU-UP-name: GL-ghB-CU-UP-01, GME... — E1AP-LINK-LUP SendGNEB CUUPConfiguration... Pass

G ' LIE_E14) IP_UE_E Completed Bearer Context Re X None
]
Stop I Stop All | Abort I Abart all I [ Show Records | Select Active Call [~ Auto Trash  Trash |
Save |  Column'widh ——F——— [ Show Latest
Find
gNB-CU-CP gMB-CU-UP-0
=—————=————= E1AP Layer =
0000 Extensibilitcy Marker =10
BeareriContextSetupFiezponze 0000 Choice Indesx =0
4 L2220 B0 0000 InitiatingMessage = SEQUENCE
BearerContexttodificationRequest 0001 FrocedureCode = INTEGZER
’ 122750810000 oool Contents = 8 id-bearerContextSet
BearerContextMadificationPlespanse 0002 Crisicality = ENUMERATOR
o 12:27:50,833000 0002 Contents =0 reject(d)
0002  Length = 108
BeareiContentRelzazeCommand
b 12:27:56.124000 0004 Value = Open Type
0oo4 BearerContextSetupRegquestIEs = SEQUENCE
‘ BearerContestR eleaszeComplete 122765, 1 47000 fooa Extensibility Marker =0
R 0004 ProtocolIE-Container = SEQUENCE OF
0005 Iteration Count =7

Scripts }dllewsage Sapence/( Event Corfig >\ Script Flow /

@ Initialisation Errors

| @ Error Events

| @ Captured Errors

| ® Link Status Up=1 Down=0

| 4
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Load Generation

. Stability/Stress and Performance testing using Load Generation

. Different types of Load patterns to distribute load

. User can load multiple patterns for selected script

. User configurable Test Duration, CPS, Maximum and Minimum Call

Fixed Ramp Unifarm
s » | 0N TS “7| Max Call Rate 1
/ /
e - B e // /
S i “ // /
| |
e —a Call Aate an
Time (sec) Ramp Duration Time (sec) Min Call Rate Max Call Rate
Normal Sawtooth ) Max Call Rate |
/TN £ . M Call Rate A
= N > Step
\ ! 5 N
o ¥ \
> W]
! : \
— S N
40 Call Rate % S———n
Min Call Rate Max Call Rate Ramp Duration Time {sec) Time Step Time (sec)

# Configurations Emulator Reports Editor Debug Tools Windows Help

QEEs B PR JE 660

- 8 X

@
)

oaL
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HR
Total Calls To Generate | = (*indicates no limit)

Max Active Calls | 200

I Multi Distributions
Statistical Distribution | Fixed hd

CallRate | 100

™ Unigue Distributions Per Script

Scripts Profile

[~ Exdusive Profiles

Scripts Profile

Profile0001
Profile0002
Profile0003
Profile0004
Profile0005
Profile0006
Profile0007
Profile0003
Profile0009
Profile0010

Add Delete Add

5GE1AP_LIESessionControl

Delete

[ Stop Time | Start Time - 00:00:00.000

Days |0 Hours |0 Minutes |0

| End Time - 00:00:00.000

Start

@ Initialisation Errors
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