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Main Features

«  Setup a virtual real-time network simulating 4G-LTE network elements using ‘MAPS™ 4G Wireless Lab Suite’
Emulates eNodeB and MME

Supports LTE Control plane

« Generates hundreds of UE signaling (Load Testing)

 Generates and process S1/NAS (valid and invalid) messages

«  Supports GTP Traffic (GTP User Plane Data) which includes: verification like BERT testing, HTTP traffic generation capability,

GGSN/PGW can actually be connected to real IP network to simulate Gateway testing
«  Supports large number of subscribers with CSV based profiles for bulk call generation
 Handover S1 support including Intra/Inter MME
« UE initiated signaling for CSFB
« Supports LTE S1 interface conformance test suite with 50+ test cases
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Applications

* Provides fault insertion, and erroneous call flows testing capability

* Performance testing, Load testing, Functional testing, Regression testing and Conformance testing of

network elements
* Ready scripts makes testing procedure simpler, less time consuming and hence time to market products
* Emulate up to 500 Smartphones (UEs) powering up and down
* Authenticate and confirm security procedures
* QoS requests for greater or lesser bandwidth

* Temporary addressing management for mobility and security
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Supported Protocol Stack & Standards

S1-AP

SCTR

Supported Protocols

Standard / Specification Used

S1 Application Protocol (S1-AP)

3GPP 36.413 9.0.0 (2009-09)

SCTP

RFC 4960

Non-Access-Stratum (NAS)

3GPP TS 24.301 V9.0.0 (2009-09)
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MAPS™ LTE $1 Signaling Scenario

Connection Setup

Security Procedure

Connection Reconfiguration

Connection Release

InitialUEMessage, Attach Request

Authentication Request

Authentication Response

Security Mode Command

Security Mode Complete

Attach Accept

Attach Complete

UE Context Release Command

UE Context Release Complete

REGISTRATION
Signaling

Signal Release



UE Registration Signaling
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InitialUEMessage, Attach Request

STAP/NAS Procedures

Authentication Request
-+

>

Authentication Response

Security Mode Command
-+

Security Mode Complete

Attach Accept

L 4

Attach Complete

. J

Dedicated Bearer Context

UplinkNASTransport,

v

Bearer Resource Allocation Request

E-RABSetupRequest,

Activation Deactivated EPS Bearer Context Request

E-RABSetupResponse

v

UplinkNASTransport,

-
"

Activation Deactivated EPS Bearer Context Accept




STAP/NAS Procedures (Contd.)

Modify EP Bearer Context Procedure Identification & GUTI Reallocation Procedure

UplinkNASTransport, UplinkNASTransport, )
Bearer Resource Allocation Request ' Identity Request '
E-RABSetupRequest, DownlinkNASTransport,
’ Modify EPS Bearer Context Request ‘ Identity Request

DownlinkNASTransport,
E-RABSetupResponse

L J

5 GUTI Reallocation Command

UplinkNASTransport, UplinkNASTransport,

Modify EPS Bearer Context Accept GUTI Reallocation Complete
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STAP/NAS Procedures (Contd.)

Detach Procedure

O GL
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UplinkNASTransport,

UE Context Release Procedure

Detach Request

DownlinkNASTransport,

UEContextReleaseCommand

Detach Accept

+

UEContextReleaseComplete




Loading Scripts
and
Profiles

Message Sequence
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MAPS™ LTE S1 Call Generation

Active Calls Call Status Call Events

k

k

MLAPS eModeB (LTE 51 RELEASETD) - [Call Generation -CallGenDefault] - [m] *
\ﬁa, Configurations Emulator  Reports  Editor  Debug Tools  Windows  Help - & X
QEBH>3(eP% dE oe o o

1= H R 8@ / /

Events Events Profile Fiesult I Tatal lterations Completed |1

S15essionControl.gls UEPrafile00nz Unknow 1 1]
3 515essionControl als LIEFProfile0003 Start I Nione Unknoar 1 1}
‘ Add I Delete | Insert | Refresh| Skart ‘ Stark AII| | ‘ Stop All 'V‘ |Ahurt A\I|
Save | Column Wwidth f—— T ShowLatest
Fird
eMHodsB 0 MME i
S1AP L = =
InitisllEMessage, Attach Reguest, PDN Conneclivily Request, 12:33:51.171000 S12D-DDU b ~ CHOICE
Extensibilicy Marker =0
DownlinkNASTransport, Authentication Request =
" port, quest, § Choice Index i
[~ gl InitiatingMessage = ZEQUENCE
UplinkMAS Transport, Authentication Response, ProcedureCode = INTEGER
12:33:51.424000 Contents = 12 id-initia
DowlinkNAST . Security Made C d Criticality = ENUMERATOR
4 ovnlin ransport, Security Mode Comman 153351 445000 Contente =1 ignore(l)
. Value = Open Type
UplinkMAS Transport, Security Mode Complete, 12:33 51446000 Length - lae
InitislUEMessage = ZEQUENCE
4 DiownlinkMAS Transport, ESM |nformation Request, 129351 467000 Extensibility Marker _—
ProtocollE-Container = SEQUENCE OF
UplinkNASTranspart, ESH Information Response. i =
- - : 12:33 51463000 Prevoreits- tommainer  Tnscance o
| g nitislContextSetupRequest, Attach Accept, Activate Default EPS Bearer Contest Reguest, ProtocollE-Field = SEQUENCE
4 12:33:51.435000 Protocol IE-ID = INTEGER
InitialContextS etupR esponise, Contents = 8 dd-eNB-UE-
pre 12:3351.497000 Criticality - ENUMERATOR
UplinkMAS Transport, Attach Complete, Activate Default EPS Bearer Contest &ccept, 129351 497000 E:T::m:'s : Eperr]e;:;: tor
) ’ Length =3
UplinkMNAS Transport, PON Connectivity Request, 1233 51, 438000 eNB-UE-51AP-ID = INTEGER
: . Length Determinant =z
E-R&BSetupRequest, Activate Default EPS Bearer Contest Request, Contents = 10001
o .
il 12:33:51.522000 ProtocollE-Container = Instance 1
E-RABSetupRiesponse, ProtocollE-Field = SEQUENCE
12:3351.524000 ProvocolIE-IF = INTEGER
P Contents = Z& 1d-NAS-FD
UplinkM&5Transport, Activate Defaull EPS Bearer Context Accept, 1293 51 524000 Crivicality . EHIMEDATOR
i Contents =0 rejectio)
UplinkMASTransport, PDN Disconnect Request, 25451 531000 value = Dpen Type
Length = 94
E-RABReleaseCommand, Deactivate EPS Bearer Context Request, HAS-PDTT = OCTET STREING
.l
12:34:61.548000
~ HAE-PDT = x07417108051
E-R&BReleaseRespanze, ProtocollE-Container = Instance 2
12:34:51.543000 ProtocollE-Field = SEQUENCE
UplinkN&5 Transport, Deactivate EPS Bearer Contexst Accept, ProvocellE-ID = INTEGER
E P a 12:34:51.550000 Contents = 67 1a-TaT
Criticality = ENUMERATOR
UplinkMAS Transpart, Detach request, 12:34:51 550000 Contente -0 rejecs(o)
DownlinkNAS Transport, Detach Acospt Telue T fpen e
a4 avnlin ransport, Detach Accept, Length -
12:34:61.570000 a
[ TAI = SEQUENCE
4 UEContextR eleazeCommand, 123451 570000 EXEEH‘S:‘L}J].I:LEY Marker = S

; Scipts 3, Message 5&quence/< Eent Config >\ Script Flow

@ Initialisation Errors

@ Error Events

@ Captured Errars

@ Link Status Up=1 Dawn=0

Decode Message
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MAPS™ LTE S1 Call Reception

MARS MME (LTE $1 RELEASETS) - [Call Reception] - O X
% Configurations Emulator Reports  Editor Debug Tools  Windows Help - 8 x Cal I ReS u ItS
: . ; L a L Y o
Qg 53 8PN JE 660 9
| Srho | Script Mame ‘ Profile | Call Infa | Script Execution | Statug | Events | Events Profile | Results
1 S14PManagementH andler. gls MMEM ame: MMEOT MMEGrouplD:.. Stop | S1-LINE-UP Update MME Eonhgurallonl Pass
5 LIEProfi Completed ) Nane |
stop | stopall | sbort | Abort Al | [ Show Records [ Select Active Call [ Auta Trash  Trash | I Show Hidden Cals
Save |  Column'width —— T ShowLatest
Find
ehodeB MME Z
S1AP L =
IrnitialUEMessage, Attach Request, PDM Connectivity Request, 123351 412000 S1AP-FDU ayer - CHOICE
Extensibility Marker =0
DownlinkMAS Trangport, Authentication Regquest, Choice Tndex =0
" -
Il Uesiei A InitiatingMessage = SEQUENCE
UplinkMAS Transport, Authentication Response, ProcedureCode = INTEGER
12:33:51.433000 Contents = 12z id-initialUEMessage
DawnlinkNAS Transport, Security Mode Command. Crivicalizy = ENUMERATOR
4 = ? 12,3351, 434000 Contents =1 iguors(l)
UplinkNASTransport, Security Mode Complete, 123251 457000 E:i::h : Ti:n Trpe
X X ’ TnitialUEMessage = SEQUENCE
™ DownlinkNAS Transport, ESM Information Request, 12.33:51 457000 Extensibility Marker -0
~ ’ ProtocollE-Container = SEQUENCE OF
UplinkNASTranspart, ESM Information Fesponze, ' Iteration Count = £
123351476000 ProtocolIE-Container = Instance 0
| gnitislContextSetupRequest, Attach Accept, Activate Default EPS Bearer Context Hequest, ProtocolIE-Field = SEQUENCE
% 123351431000 ProtaocolIE-ID = INTEGEER
IritialContexts etupR 3 Contents = 8 id-eNB-UE-S1AP-ID
e 12:33:51 508000 Criticality - ENUMERATOR
. Contents =0 reject{d)
UplinkNASTransport, Attach Complete, Activate Default EPS Bearer Contest Accept, 129351 509000 value - Open Type
§ . Length =3
UplinkNAS Transport, PDN Connectivity Request, 129351 509000 SNE-UE-E1AP-ID = INTEGER
- bength Det i - : Decode Message
M eS S ag e Seq u e n C e o E-R&BSetupRequest. Activate Default EPS Bearer Contest Request. Contents = lo001
il 12:33:51.511000 ProtocolIE-Container = Instance 1
E-RaBSetupResponse, ProtocolIE-Field = SEQUENCE
12:33:51.533000 ProtocollE-ID = INTEGER
P : Contents = Z& id-NAs-PDU
UplinkMNASTransport, Activate Defaul EPS Bearer Context Accept, 123351 534000 Crivicality - ENUMERATOR
C =0 o
UplinkNA&STranspart, PDM Disconnect Hequest, 123451 533000 v:r:::nts - Dpe;e;:‘;:t !
Length = 94
- E-RABReleaseCommand, Deactivate EPS Bearer Context Request, 123451 540000 NaZ-PDIT = OCTET STRING
~ Naz-PDUT = x07417108031010032140611304E0601
E-RABReleaseResponse. ProtocollE-Container = Instance 2
12:34:51.557000 ProtocolIE-Field = SEQUENCE
UplinkMA5 Transport, Deactivate EPS Bearer Context Accept. ProtocollE-ID = INTEGER
B = a 12:34:51, 558000 Contents - &7 id-Taz
. Criticality = ENUMERATOR
UplinkNASTransport, Detach request, 123451 555000 Content = S0 reject(n)
DownlinkHAST) I Detach Accept, value = Dpen Type
o ownling ransport, Detach Accept, | Length -5
12:34:51.553000 i
~ TAL = SEQUENCE
UEContextR eleaseCommand, Extensibility Marker =0
o H v
| 12:34:51.553000 Presuble -0
UEContextRel C lete, PLMNidentity = OCTET STRING
CEt ey 123451580000 |[gome oe - oot
; Scripts 3, Message SequenceK Ewent Conlig >\ Script Flows

r A
« O @ GL @ |Initialisation Errors @ Error Events @ Captured Errors @ Link Status Up=1 Down=0
© 4
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Testbed Conflguratlon

[8" Configurations Emulator Reports

Editor Debug Tools

MAPS MME (LTE 51 RELEASES ) - [Testbed Setup -TestBedDefault]

Windows Help

& 5

e 3

¢ &

L I

A=)

H R

Config
B MMEConfiguration

H=l MME
L= MMET
~ MMEIP Address
H=l PLMM Id
|: Meobile Country Co...
Mabile Metwork Co...
- MME Group Id
-  MME Code
MME Mame
H=l Tracking Area Identity L.,
Type of List
TAC List
MNumber of Consec...
L=l SupportedeMBs
L) eNodeBs
L) eModeBs 1
eModeB P ...
eModeB Port
MME Port
eModeb |d
eModeB Ma...
Source SCT...
TAC
H=] APN Configuration
=| APN Cenfiguration 1
APN MName
=l IPv4 Range
|: Start IP
End IP
+| IPvG Range
+| APN Cenfiguration 2
+| APN Cenfiguration 3
- Traffic
- GTP Gateway Function
- Gateway Hardware Interface Ty...
H=l GTP Gateway
L3 TP Gateway 1
tj MNIC SGW Traffic IP Add...
HD Card Parameters
- Gateway Address

~ Gateway Addresss IPvE

- GTP Port for Traffic

Value 2

192.168.12.26

o0

o1
0328
52
MMED1

MNon-Consecutive ...
0001
4

192.168.12.27
36412

36412
197004
eNBO2
Server

0002

3

default

182.168.121.1
192.168.140.250

Disable
Disable
PCMIC
1

192.168.12.26
182.168.12.1

fedl:l
2152 e

v Enable

Start | Edit |

@ |Initialisation Errors

| 14
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Profile Configuration

4 MAPS MME (LTE 51 RELEASES | - [Profile Editor -UE_Profiles] — x
[W" Configurations Emulator Reports Editor Debug Tools Windows Help - 8 %
f = & ~ . n P
CIEYRIIT ] EXd PRI
| # | Profiles (Edit-F2) | A |Config |‘u’a|ue ¥ Enable
1 UEProfie0001 (=) UEProfileD001
9 UEProfie0002 H=] Mobile Identity Parameters
Paging IMSI 45234001
3 UeProfilennos M| 001013012041631
4 UEProfile0004 IMEI 35%877068325248
5 UEProfile0005 MSISDN 3012041631
H=l GUTI
6 UEProfile000s L mTMs 12245001
7 UEProfilecoo? H=l ERAB Context
8 UEProfie00ns ERABID 3
i Default Bearer I|d 5
9 UEProfie0nns Dedicated Bearer Id 10
10 UEProfile00i0 F=] Metwork Detach Parameters
11 UEProfile0oil I: EMM Cause for Detach Metwork failure
12 UEProfie0012 Type Of Detach IMSI detach:Re-Atta...
rone H=l Authentication Parameters
13 UEProfile0013 - Authentication Algorithm Type Milenage
14 UEProfile0014 - RESLength & bytes
- Key 00112233445566778...
15 UEProfile001s i
- Operator Variant Parameter Ty... OPc
16 UEProfile0016 - op 01020304050607080...
17 UEProfile0017 - OPc 01020304050607080...
18 UEProfile00is - AMF £ooo
50N 0000o0D0DOTS
15 UEProfie0019 H=l Integrity and Encryption Algor...
20 UEProfile0020 |: EPS Integrity Algorithm Ty... EPS Integrity Algorit...
31 UEProfie0nzi Encrytion Algorithm Type  EPS Encrytion Algor...
L NAS Key Set [dentifier 1
22 UEProfilennz2 L2l UE Context
23 UEProfile0023 I: PCSCF IP Address 192.168.12.20
24 UEProfie0nz4 PCSCF IP Address IPvE feB0:192:168:13:67
H=l Required QIOS
25 UEProfie0025 Remote IP Address 192.168.10.68
26 UEProfile002s Maximum Requested Bandwi... 1000000
27 UEFrofiedo2? Maximum Requested Bandwi... 1300000 Add | Insert Delete
- W QoS Class |dentifier 9 Propertiesl
Insert Delete Clear -
@ Initialisation Errors | @ Error Events A
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Incoming Call Handler Configuration

M MAPS MME (LTE 51 RELEASES ) - [Incoming Call Handlers Configuration - default] — O *

[ Configurations Emulator Reports Editor Debug Tools  Windows Help - 8 X

o =1 @ &

Mo

% 210|C

HE

tezzage Mame | Script Mame | Scriptz |
515etupHequest 514Pk anagementH andler. glz 514PM anagementH andler. glz i Sequence
R eszet Reszet gls -
POM Connectivity Bequest 515eszionControl.gls Riandorn
Tracking Area Update Request 515 eszonControl.gls
SERYICE REQUEST 51SezsionCantral gz
Up |
Dowan |
sdd | Delete |
Add Delete Apply Scripts | Clear Scripts

oGaL
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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 Rate etc.

Fixed Ramp Uniform
Fixed Ramp Uniform
L s A AR (S bttty A Max Call Rate_/
R o e
£ ¢ ] P ‘
E 25 S
Time (sec) Ramp Duration  Time (sec) Min I:qjlinll Halecalmm Max?ﬂll Rate
Normal Saw-tooth Step
Normal Sawtooth Y 1 Max Call Rate

e 80
Max Call Rate

40 Call R
Min Call Rate "

Call Rate

oGL
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L Call Rate

2N

ﬁam;;DUI;lion Time {sec)

Call Rate

Step

p e

Time Step

Time (sec)

MAPS eModeB (LTE 51 RELEASES) - [Load Generation - LoadGendefault] — O >
% Configurations Ernulator Reports  Editor Debug Tools  Windows  Help -
o2 s s B MNN= £
Q5 593 8 N dE 86 o 9
HE
Total Calls To Generate | * (* indicates no limit)
Max Active Calls | 100 [ Unigue Distributions Per Script
[v Multi Distributions Iteration | (*indicates no limit)
Distributions | Description | Add |
Uniform MinCR.=40 , MaxCR.=80 , Duration=10.00 Remave
Fixed Call Rate=20 , Duration=10.00
Mormal MinCR.=40 , MaxCR.=80 , Duration=10.00 Remaove All
Edit
Scripts Profile | Exdusive Profiles
Scripts Profile ~
S1SessionControl UEProfile000 1
UEProfile0nn2
LUEProfile00n3
UEProfile0004
UEProfile00ns
LUEProfile00s
UEProfile0007
UEProfile000s
UEProfile000ng
UEProfile00 10 ]
£ >
add | Delete | Add Delete
[ StopTime | Start Time - D0:00:00.000
D H Minute
ays [0 -] Houso - minuesfo -] [End Time - 00:00:00.000 Start

15
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MAPS™ LTE S1 Bulk Call Generation

MAPS eModeB (LTE 51 RELEASE1S) - [Call Generation ] - [m| X
|{@ Configurations Emulator Reports Editor Debug Tools Windows Help - 0 %
- = . 1 3 ] (S . n P
QEELss s@h|sEskE 100
It =]

O] HRB S LA
Srio | Script Name Profile: Call Info Script Execution Status Events Result Total lberations | Completed...

LIE 0 10

2 51SessionContial. gls UEPrafile0002 Start Nane Unknown 10 a

3 515eszionContiol. gls UEProfile0003 Start None Unknaown 10 a

4 51SessionContial. gls UEPrafile0004 Start Nane Unknown 10 a

5 515eszionContiol. gls UEProfile0005 Start None Unknaown 10 a

B 51SessionContial. gls UEPrafile0006 Start Nane Unknown 10 a

7 515eszionContiol. gls UEProfile0007 Start None Unknaown 10 a

g 51SessionContial. gls UEPrafile0008 Start Nane Unknown 10 a

a S Sacsinnanbel ale |IF Brefil=nnng Ciart Mans 1l 1n n !
[ add | Deletel Insertl Reﬁeshl Start | smrtnul Stop |v| Stop Al |v| abort IAbortNII

[ Wiew Executing Line

Script Contents ~

R A T £1 A1 5 ZATAON SECTIOR K I A A A Ak

if({_S1CONNECTION=="Successful™)

goto "CONTINUE";
elae

Errorlog("S1-SETUP FAILED");

exit;
endif
"CONTINUE™:

ReportEvent (Script = "Running™):

//ReportEvent (IsTransportUp = "Down");

LTES15criptId = "Null™ ;

MTPagingInitiated="False™:

ZuthenticationLogs=0; //To display Ruthentication Parameters

BearerLogs=0; /fTo display slap signalling({bearers) Parameters

GIPSessionLogs=0; //To display GIP Command Parameters

IsCallReception = 07

File_TxCoun

File RxCount=0;

MMECodeInt=5_ MMECode;

MMEGrpIDInt=4_MMEGrpID:

MMECodeHex=¢ MMECodeHex; v
< >
Scripts/( Message Sequence >\ Event Config >\ Script Flow >\ Capture Everts /

@ Initialisation Errors | @ Error Events | @ Captured Errors | @ Link Status Up=1 Down=0 A

16
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MAPS™ LTE $1 Events Log

MAPS eModeB (LTE 51 RELEASE13) - [Events] — O X

Ea Configurations Emulator  Reports  Editor  Debug Tools  Windows  Help - 8 X
E) - j . +J . L h z.

e RN Y IR I 0o

Event Lag l Errar Events ] Captured Errors]

Date/Time | Captured Events | Call Trace Id Script Name Script 1d ~
2022-5-10 12:43:06.733000  SCTP Up On Connectionld =1 Check_SCTP_Status.als ProtScriptld-13-636206848-7515-4612
2022-5-10 12:43:06.886000  S1-LINK-UP ebodeBMame: eMBOZ.eh. .. S14PManagementH andler.gls ProtScriptld-12-596206874-7516-14136
2022-5-1012:43:14.977000  RTP Tunnel 1P ; 192.168.1.20, Adaptorndex : 0, RtpCoreld ; 1, ATPSocC... Mapslnit.gls
2022-5-1012:43:17 545000 MobilelPCareTrafficEnabled = 1, MobilelPCore IPAddress = 192.168.1.20... Mapslnit.glz
2022-5-10 12:43:19.997000  CreateGTPTunnel : 0. RTP GTP Tunnel &dded for Sic P = 132.168.1.20 Initiate2ddR TPTunnellpHandler.gls  ProtScriptld-5-536215051-7517-11760
2022-5-10 124320267000 CreateGLTransport ; eMB SIP Tunnel IP = 192.168.1.20, Adaptorlndes = ... Mapszinit.gls
2022-5-1012:43:20. 267000 0. 5IP GTP Tunnel Added for Srz 1P = 192.168.1.20 tapslnit.glz
2022-5-1012:43:25.118000  GTP User Traffic Session Started on Tazk Id:: 0 5000 GTPSeszioninit.gls ProtScriptld-12-596217620-7518-7624
2022-5-10 12:43:27 649000 RTP Stats Query Script started RTP_Statz Dizplap.gls ProtScriptld-12-5962203458-7519-12096
2022-5-1012:43:27.935000  Task Started PratScriptld-13-536217620-7518-7624
2022-5-1012:44:29.147000  Loaded Profile: UEProfile0001 515essionControl.gls CGPotS criptld-3-0962939227-7521- 3860
2022-5-1012:44:33.147000  Loaded Profile: LUEProfile0001 IM51.00107 30712041631 S15essionContral.gls CGProts criptld-3-536299227-7521- 3860
2022-5-1012:44:39.896000  Selected 5IP GTP [PAddress[Gtplp 0] = 132.168.1.20 51_eModeBHandler.gls CGPotS criptd-3-536239227-7521- 3860
2022-5-10 12:44:35.857000  &PMMame = ims IMS1,00107 301 2041631 S15essionContral.glz CGPrats criptd-3-536233227-7521- 3860
2022-5-10 12:44:39.954000  SendAtachRequest 51_eModeBHandler.gls CGProts criphd-3-536233227-7521- 3860
2022-5-10 12:44:42.082000  Secunty Context Created IM51:, 00107 3012041631 515eszionControl gls CGPots criptld-3-5862939227-7521- 3860
2022-510 124442177000 Attach AcceptAPNMames=ims 51_eModeBHandler.gls CGProts criphd-3-536233227-7521- 3860
2022-5-1012:44:42178000  Recy: Attach Accept PDMIPAddress=192.168.15.200 , SGW TrafficlPad... 51_eModeBHandler.gls CGProts criptld-9-596299227-7521- 3860
2022-5-10 12:44:42 276000 Activate Default EPS Bearer Context Request : APHMNames=internet 51_eModeBHandler.gls CGProtS cripd-3-595299227-7521- 3860
2022-5-10 12:44:42 276000 Recy: Activate Default EPS Bearer Contexst Request PDMIPAddrese=113... 51_eModeBHandler.gls CGProts criphd-3-536233227-7521- 3860
2022-5-10 12:44:42.300000 UE Registered 51_eModeBHandler.gls CGPatS criptd-3-596299227-7521- 3860
2022-5-10 12:44:42. 421000 FileMame = gl com IM51.,00101301 2041631 515essionControl.gls CGProts criphd-3-536233227-7521- 3860
2022-5-10 12:44:42.422000  GTP-U Mobile-Traffic Started : 192.168.141.1 IMS:,00101301 2041631 515essionControl.gls CGProts criptld-9-596299227-7521- 3860
2022-5-10 12:45:42.311000  CallDwuration Tirmer Ewpired:Call Released IMS1E 001 3N 2041631 S1SessionControl.gls CGProtS cripd-3-595299227-7521- 3860
2022-5-10 12:45:42. 323000 Send:PDM Disconnect Request 51_eModeBHandler.gls CGProts criphd-3-536233227-7521- 3860
2022-5-10 12:45:42.373000  Traffic Mot Sent Completely IMS1:,00101 3012041631 515essionControl.gls CGPrats criptd-3-536233227-7521- 3860
2022-5-10 12:45:42.433000  LUE Dereqistered 51 eModeBHandler.als CGPotS criptd-3-536299227-7521-3860 ¥

£ >

Save Events

Clear [~ Capture Events to file J

@ Initialisation Errors

@ Error Events

@ Captured Errors
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Customizations - Call Flow (Scripts)

& ScriptEditor - [C\Program Files\GL Comrmunications Inc\MAPS-LTEST\MAPS\LTE S1\RELEASES\MME\Scripts\515essienControl.gls] - O *
& File View Edit Shortcuts Tools Help - & %
S
DEHE x % B2 o2
Command Window Bx|] 4 S1SessionControl box I
[#- Action 1 " g
[+ Conditional & Flaw Contral 2 JEmmwmE R ARk AR a ks w ks w A awsnaww s s Tnitialization Section FEssaawsww g
[#- Variable 3 g
[H-Maps CLI 4: LIESlScriptId = "Null" ; =]
[H-Logs / Comment 5 PagingScriptId = "Hull" ;
[H- Init 6! HS5ScriptId = "Null" ;
[ Child Script 7: GIPScriptId = "Null"™ ;
(- DataBase gi KIdDispStrl="IMSI":
- 5end Report 9 KIdDispStr2="MIMSI":
- Resume 17; S51aPState = "Hull";
- Return 11; State = "HNull";
- Include 12} DistributionType = $_DistributionType;
- Exit 13 Sessiu:nnDuIati0nTimEOl11:=$_SessiDnDlJIatic\nTime{mt;
[ Utility Functions 14! GUTIReallocationComplete = "false";
15 TAUpdateTime I=$_TAUpdateT imer;
l16: SGWRIPTrafficIPAddress="";
17; IMSListner IPAddress="";
18! Unit=%_Unit:
1% RNCID=0:
20 apnid=0;
21} HandoverCounter = 0;
22; ScriptIdCounter = 0;
23 HOState="Null";
24; ImportUnit=1;
25 ERABIDCount=0;
26 PDNIPAddressIPve="";
27 TrafficState="NHull";
228 ImportTAUUpdateTimer=1;
2% GIPSexrverldentified=0;
30; GetcurrentTime (CurrentTime) ;
31i StartTime = SCurrentTime;
32 FailureCause="-"
33! LocalPortRL=0;//[Prakash : added for dedicated bearer UDPF port update]
34! ProfileIPw4Id=0:
35 ProfileIPweId=0:
368 HDTrafficStarted="False";
37 PostSend=l;//[Nagaraj.VEK]: It is regquired in case of multithreading as Dy
< E o h ’ ) B - - l >
Ready |Line Count - 1652 | Line: 1 Col: 1 A

18



oaGL

Communications

Customizations - Protocol Messages

File Wiew [Direction Toal; Help

= H T X
= S1aP -
= S1APPOU = | Attach Flequest = 65 -
* Imdustrighlessage Arlsch Aeauesl = 55
= MAs -
Protoeol Disctiinston
Secinty Header Type
= Inlcemation lemerts ;lﬁmzugﬁﬁwﬁ
= B ng fAaea ﬁm“l
i E:mm&mammn Tracking Avea Lipdate Complete = 74
Tracking Avea Update Repect = /5
# UE Meshwork. Capabiity Exterded Senvice Request = 76
€ L]
EEEEsEEsssss SIAP Lmt . -
ZLAP-FDUT = CHOICE
Excansibilicy Marker = 0
Choice Index LI ]
ProcedureCode = INTEGER
Coantents = 1% dd-inicialVEHessage
Crivicality = ENUMERATOR
Contencs = 1 agaors{l)
Tmlue = Open Type
Length = 112
Extensibilicy Marker =0
Pretasel IE-Containes = ZSEQUENCE OF
Iceracion Count = 5
ProtocollE-Contailner = Imstancs O
ProtocolIE-ID = INTEGER
Contents = B id=eNB=UE=5LAP=ID
Cricicalicy = FNUHERATOR
Coneants =0 reject{d)
value = Dpan Type
Langrh LI
eNB=UE=S1AP=-ID = INTEGER
. b Tiar a - 1
< m

MU |
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MOS, R-Factor
Packet Loss
Packets
Discarded
Duplicate Packets
Out-Of-Sequence
Packets

Jitter Statistics

8GL

Communications

Customizations - Statistics and Reports

Reset
Call Stats | Message Stats L |

:=l Add Tab | | Delete Tab |

Values A
Active RTP Sessions 1987
Completed RTP Sessions 1548093
Sessions With Zero Receive Traffic 1]

0
MOS Score Stats 0

0
Sessions with Mos {5.0-4.0) 612618  [39%)]
Sessions with Mos ( 4.0 -3.0) 852971  [S5%]
Sessions with Mos (3.0-2.0) 73446 [4%)] =
Sessions with Mos ( <2.0) 9058 [0%)

0
Total RTP Packet Sent 4485008797
Total RTP Packet Received 4481760883

0
Packet-Loss Stats 0

0
Total PacketLoss 4072 [0%]
Sessions with Zero Packet-Loss 1534967  [99%]
Sessions with Packet-Loss{<1%) 13126  [0%]
Sessions with Packet-Loss(1% - 5%) 0 [0%]
Sessions with Packet-Loss(S5% - 10%) 0 [0%]
Sessions with Packet-Loss(>10%) 0 [0%]

0
Packet-Discarded Stats 0

0
Total PacketDiscarded 3738934  [0%]
Sessions with Zero Packet-Discard 1464299 [94%]
Sessions with Packet-Discard(<1%) 41479 [2%]
Sessions with Packet-Discard(1% - 5%) 37232 [2%])
Sessions with Packet-Discard(S5% - 10%) 4843 [0%)]
Sessions with Packet-Discard(>10%) 240  [0%]

1}
Packet-Duplicate Stats 0

0
Total Duplicate Packet 0 [0%]
Sessions with Zero Duplicate Packets 1539942 [99%]
Sesslons with Duplcate Packets(<1%) 0 [0%)]
Sessions with Duplicate Packets(1% - 5%) 0 [0%)]
Sessions with Duplicate Packets(S% - 10%) 0 [0%]
Sessions with Duplicate Packets(>10%) 0 [0%]

0
Packet-Out OF Sequence Stats 0 [0%)

0
Total Out OF Sequence Packet 0 [0%]
Sessions with Zero OOS Packets 1539942 [99%)]
Sessions with O0S Packets(<1%) 0 [0%)
Sessions with OOS Packets(1% - 5%) 0 [0%] =
S it (WOE L (S9% = 1096) 0 [nes1

Statistic Mame Total Calls Active Calls Completed Calls Passed Calls Failed Calls Calls/Sec
Default 0
CQutgoing and Incoming. .. _m
Registration 0
Call Success Ratio | Call graph
[|refresh |1 Sec -
Calls/Sec Simultaneous Calls
20,000 - P
300
15,000
2 200 - =2
3 10,000
100 5,000
[I T T T T T D T T T T T
i} S0 100 150 200 250 a S0 100 150 200 250
Time (Sec) Time (Sec)

Call Stats provide a running tabular log of system level
stats, tracked stats include Total Calls, Active Calls,
Completed Calls, Passed Calls, Failed Calls,
Instantaneous Calls/Sec
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Mobile Traffic Gore — GTP and Gateway

Clients
Establish GTP sessions
Establish GTP tunnels

wwwglcom TEID=1

0

Mobile Traffic Core- GTP

MAPS™

Simulated )
Web Server /

Mobile Traffic Core - GTP (ETH101) — module supports simulation
for user-plane packet transmission and reception, generation and
verification of data traffic and services between any two nodes in

LTE and UMTS networks.

Mobile Traffic Core - Gateway

P
_ R )
eNodeB Pl l Server
GTP P = )

External Traffic
Generator % MAPS™ LTES1 |5 o s —— o
(Static IP) A Gateway Traffic |~ +~——— = N —
(Mobile IP Core) GTP o
PacketCheck/Ping/Browsing T l

External Traffic

O Generator

= (Static IP)

PacketCheck/Ping/Browsing

Mobile Traffic Core — (ETH102) Gateway module allows simulation of Gateway Traffic to test media gateway telephony interfaces
over IP and generate, verify the data traffic like Email, FTP, Web (HTTP), Video, and more.

8GL )

Communications



MAPS™ LTE S1 Conformance Emulator
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MAPS™LTE S1 Conformance Emulator

MAPS™ LTE 51 Emulator

MAPS™LTE 51 Emulator

SGs UMTS Core
Network
S6a Evolved IMS Core
HSS Network
Packet Core
Gi
S5/S8 _‘ .
FaW Gl Gsmcore
MAPS™ LTE 51 Conformance | = : ) Network
Emulator 511 SGW SGI
——
Signal == =====-
Data
PacketLoad-10G
m MAPS™ LTE S1 Conformance Emulator
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Overview

* GL's MAPS™ LTE Conformance Test Suite is designed with 50+ test cases, as per 3GPP TS 36.413 (LTE S1) specifications
* Includes inbuilt conformance scripts (*.gls) for MME conformance in S1 interface as per 3GPP standards

* Supports LTE Control plane

* Simulates MME Node

* Generates and process S1/NAS (valid and invalid) messages

* Insertion of impairments to create invalid messages

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

* Ready-to-use scripts for quick testing

* Supports scripted call generation and automated call reception

* Provides Call Statistics and Events Status

—
¢ ) b
| —

Communications
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Following are the supported test cases -

Supported Test Cases

Paging success/failure

Paging via IMSI success/failure
UE attach success, UE detach, UE
tracking area update

Periodic updating

Service Request

E-RAB Setup procedures

Setup context — Fail, Success

UE Context Release, Modification
Handover success, failure S1 interface
S1 Setup success, failure and resend
setup

Reset all resource, partial resource
Error Indication

Location report

25
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Testbed Setup and Profile Editor

Testbed Setup

K4 MAPS (Message Automation Protocol Simulation) MME (LTE 51Confarmance RELEAS...

[ Configurations  Emulator Reports  Editor  Debug Tools  Windows  Help

- O X

Q5| e %

o &

L

% 4o

H R

| # | ||I¥ Enable

Config |Va|ue
[zl MMEConfiguration
- Adapter Index 0
H=) MME 1
L5 MMET
- MMEIP Address 192.168.12.26
H=l PLMAM Id
t Mobile Country Code 001
Mobile Network Code o
- MME Group Id 0328
- MME Code 52
- MME Name MMEDT
L= SupportedeMBs
L= eNodeBs 1
LEI eModeBs 1
eModeB [P Address 192.168.12.110
eNodeB Port 36412
MME Port 36412
eModek |d 197094
eMNodeB Name eMBO1
Source SCTP Maode Server
TAC 0001
- Gateway [P Address 123.124.124.2
- SGW IP Address Traffic 123.124.124.2
- GTP Port for Traffic 2152
H=l Pretocel Configuration Options
Primary DNS Address 8.8.8.8
Secondary DNS Address 8.8.8.8
Subnet Masl 255.255.255.0

Initialisation Errors

v strt | Edit |

| @ Error Events /A

UE Profile

[ K| Configurations Emulator Reports  Editor Debug Tools  Windows Help

MAPS (Message Automation Protocol Simulation) MME (LTE 51Cenformance RELEASES | - [Profile Editor - UE_Profiles] — O

5 e s

¢ &l s o

£ 4@

HE .

| = | profiles (Edit¥2)

1 UEProfile0001
2 UEProfile0noz
3 UEProfile0no3
4 UEProfile0oo4

5  UEProfile000s

@

UEProfile000s
7 UEProfile0oo7

UEProfile0nos

=]

o

UEProfile0og

10 UEProfie0010

-

1 UEProfie001l
12 UEProfie00o12
13 UEProfie0o13
14 UEProfiledni4
15 UEProfiledn1s
16 UEProfie001s
17 UEProfile0017
18 UEProfieDo1s
19 UEProfilednis
20 UEProfile0020

21 UEProfile0021

Insert Delete

Clear

Config |‘u"a|ue | ~
[zl UEProfileD001
H=) Mebile Identity Parameters
Paging IMSI 45234001
M5! 001013012041631
IMEI 3539877068325248
Paging DRX v32
L Profile for TestCase Mumber  TestCase5.1.1.1
H=l GUTI
L mTmsl 12345001
F=l Metwork Detach Parameters
|: EMM Cause for Detach Metwork failure
Type Of Detach IMS5I detach:Re-Att...
H=l Authentication Parameters
- Authentication Algorithm Type Milenage
I RESLength 16 bytes
- Key 00112233445566778...
I~ Operator Variant Parameter T... OPc
- op 01020304050607080...
- OPc 01020304050607080...
- AMF 8000
- 5QN 000000000079
H=l Integrity and Encryption Alg...
I: EPS Integrity Algerithm T.. EPS Integrity Algeri.
Encrytion Algorithm Type EPS Encrytion Algo...
- MAS Key Set |dentifier 1
H=l UE Context
L PCSCFIP Adress 182.168.13.131
H=l Required QOS v

@ Initialisation Errors

| @ Error Events

—TestcaseProfile

Felect Option

[TestCases.1.1.1

Add | Insert Delete

Propertiesl

| @ Captured Errors

A
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Source
eNode B

UE Attach Success Conformance Emulation

Initial UE Attach
Request

S1

oGaL

Communications

UE Attach
Success

MAPS™ LTE S1 Conformance

FAAPS (hMessage Sutarmation Protocol Sirmulation) MRE (LTE 51 RELELSED ) - [Call Reception]
B4 Configurations Emulator Reports  Editor Debug Toals  Windows

8 %

012041

Create Conte:t |

= ; 1 O n
HEEENT EEE TR It
SrMo | Script Mame | Profile | Call Info | ScliDtExecutionl Statug | Events Ewents Profile | Resultz
1 Check_SCTP_Status gls _ Monitaring SCTP Status Mone
2 514PManagementH andler gls MMEName: MMEDT MME GrouplD: 00328 I swp | S1-LINK-UP Resstal

| stop | Stopal | abort | abortall | W showRecords I Select Active Call [ AutoTrash  Trash |

<

Save | Columnwidh ——f——— T ShowLatest
A Find
shodsB 0 MME "
S1AD Layer
SLAP-PDU
Extensibility Marker
DownlinkNAS Transport. Authentication Request, Choice Index
d 7
[~ eI InitistingMessage
UplinkMASTranspart, Authentication Response, ProcedureCode
15:23:18.369000 Contents
4 D ownlinkMAS Transport, Security Mode Command, 15:2318.412000 Criricality
d - . Contents
UplinkMNASTranspart, Security Mode Complete, 15:2315,.445000 ‘::‘:h
. ’ ) InitialUEMessage
| 4 DownlinkMAS Transport, ESM Information Request, 15:2315.662000 Extensibility Marker
[ o ProtocolIE-Container
UplinkNASTransport, ESM Information Response, 15:2315.706000 Iteration Count
g . ProtocolIE-Container
|gitialContextS etupRequest, Attach Accept, Activate Defaulk EPS Bearer C.. | ProtocollE-Field
L 15:23:18.803000 ProtocolIE-ID
InitislContextSetupResponse, 15:2318 829000 Em_]t'?nt'i_
riticality
UplinkMASTransport, Attach Complete, Activate Default EPS Bearer Contegy| | - -y 4 memenn v Ef?ifnts

>

£

CHOICE
[uf

a

SEQUENCE

INTEGER

12 id-initiallTEMessage
ENUMERATOR

1 ignozeil)

Open Type

120

SEQUENCE

o

SEQUENCE OF

5

Instance O

SEQUENCE

INTEGER

8 id-eNE-UE-S1AP-ID
EMITMERATOR

0 rejectiO)

[N

Scripts 3, Message Sequencex Ewent Canfig >\ Script Flaw >\ LTE-51 Conformance Report >\ Test Case Detailed Report /

@ Initialisation Errors ‘ @ Error Buents

| @ Captured Errors | @ Link Status Up=1 Down=0
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Reports

LTE S1 Conformance Report

Campleted | U | ) MNone

4 MAPS (Message Automation Protocal Simulation) MME (LTE 51 RELEASED) - [Call Reception] — *
4 Configurations Emulator  Reports  Editor Debug Toals  “Windows Help - 8 X
; — i ; [ ; a v e A [1]
QB3 eBR Y| sec L0
SrMo | Script Marne | Prafile | Call Info | Script Executionl Status | Events Events Profile | Resultz |
1 Check_SCTP Status.gls Manitoring SCTP Status Maone Pass
2 S1APManagementH andler. gls MMEName: MMEDT MME GrouplD: 020328 S1-LINE-UP Fiesetall Pass

| Stop l Stop Al | Abort: | Abort: n||| ¥ show Records | Select Active Call [ Auto Trash  Trash |

Trate/Time I Test Case INo | Test Case MName | Test Description Test Result

2020-08-01 15:24:12.996000  TestCaze5111 TE attach success The MIWME perfonms the successful TE attach procedure after receiving L. Fass

Scripts >\ Mezzage Sequence :}\ Ewent Config >\ Script Flow >\LTE—S1 Conformance Hepoll/( Test Caze Detaled Report /

Test Case Detailed Report

2 514PManagementH andler.gls
trol

Completed I

@ |Initialisation Errors | @ Error Events | @ Captured Errors | @ Link Status Up=1 Down=0
MAPS (Message Autormation Protocol Simulation) MME (LTE 51 RELEASES ) - [Call Reception] - X
& Configurations  Ernulator  Reports  Editar  Debug Toals  Windows Help - 8 %
=] - i 1 3 A L LY ~ n
A FIEE IR
Sr Mo | Script Hame | Profile: | Call Info | Scr\ptExecutlnnl Status | Events E vents Profile | Results |
1 Check_SCTP_Statuz. gl donitoring SCTP Statuz Mane Pazz
tdtE M ame: MME O b EG roupl D: 020328 S1-LINK-UP Fiesetdll Passz

None |

Stop I Stop Al | Abort I Abort Al I ¥ show Records | Select Active Call [ Auto Trash  Trash |

RE.C Establishment cause

muo-signaling

mo-Fignalling

Date/Time I Test Case Mame I hiessage I MdessageDirection InformationElement I ExpectedValues I ActualValues I
TestCase5111 TTE attach success Initial TTE-Attach Rerguest Ex

eME TUE 31AF I ks 10001

MNAS-FITT T Initial TE-Attach Eecuest

TAT-MCC K's o0l

TAT-WIIC ks 01

TAI-TAC v 0=z0001

CEL-MCC K's o0l

CGL-MOITC ks 01

COT-Cellldentity v 0z0301E502

5-THISI K's 0x12345001

Scripte >\ Message Sequence >\ Ewvent Config >\ Script Flow >\ LTE-51 Confarmance Report >\Test Case Detailed Report

oGaL

@ |Initialisation Errors

| @ Error Events

| @ Captured Errors

| @ Link Statuz Up=1 Down=0

Communications
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Thank you
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