MAPS™ UMTS for luCS, luH Interfaces Emulator
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MAPS™ UMTS for luCS Interfaces
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MAPS™ UMTS-IuCS and luH Emulator

HD RTP Generator Hardware

(w/ 2 x10G cards; w/ 4 x 1G cards )
Generate up to 20,000 Subscribers

20,000 Simultaneous Calls (with RTP Traffic)

MAPS™ UMTS-IuCs and luH Emulator
ﬂ Generate up to 20,000 Subscribers
Up to 2000 Simultaneous Calls
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Highlights

« Simulates RNC, MSC, Home NodeB (HnB) and Home NodeB Gateway (HN GW) entities

« Generates and process all Mobility Management, Session Management, RANAP, ALCAP, and DTAP
messages over SSCOP

« User controlled access to RANAP, and DTAP signaling messages over SCTP

« Ready scripts for Mobile Originating, Mobile Terminating, Location Updating procedures for quick
testing

« Supports RAB Assignment, Authentication, TMSI Reallocation, Encryption, and other optional
procedures

« SSCOP links over which RANAP and ALCAP signaling will be carried further for making calls
« SSCOP Server (GL's WCS based server module) provides SSCOP, AAL5 and AAL2 layer services
« Supports various traffic types including Tone, Digits and File playback over AAL2

» Supports traffic over lu UP protocol layer and also over normal RTP sessions (requires additional
licenses)

« All Codec supported including - G.711, G.711 App Il with VAD, G.729, G.726, G.726 with VAD, GSM,
AMR NB and WB, EVRC, SMV, iLBC, SPEEX NB and WB, G722, and G722.1. Visit Voice
Codecs webpage for more comprehensive information
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http://www.gl.com/voice-codecs.html
http://www.gl.com/voice-codecs.html

Hardware Platforms

Optical Interface  GigE Port

GL Communications Inc.

PORT1s PORT2.

OC3/0C12 Portable USB LightSpeed1000™

Dual Optical Unchannelized
(0C-3/STM-10C-12/STM-4)

Dual Optical Channelized
(0C-3/STM-1)

OC3/0C12 PCle Card LightSpeed1000™

HD RTP Generator Hardware
(w/ 2 x 10G cards; w/ 4 x 1G cards )
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UMTS luCS IP Protocol Stack

Supported Protocols Specification Used
luCS IP Interface
e S Rt Lt SCCP Q.713, CCITT (ITU-T) Blue Book
: Control Plane ; | User |
CC | MM | RR | SMS | SS " Plane ! MTP3 Q.703, ITU-T Blue Book
RANAP luUP RANAP 3GPP TS 25.413V9.1.0
SCCP RTP
M3UA MM/ CC 3GPP TS 24.008 V5.16.0 (2006-06)
SCTP Vbp
P P RR 3GPP TS 04.18 vV8.13.0
MAC MAC SMS 3GPP TS 03.40 V7.5.0 & 3GPP TS 04.11 V7.1.0
UMTS [uCS over [P GSM 03.38 version 7.2.0 Release 1998
lu-UP (User Plane) 3GPP TS 25.415
SCTP RFC4960
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UMTS luCS ATM Protocol Stack

luCS ATM Interface
CC [ MM | RR SSCOP ITU-T Q.2110
ALCAP MTP3b ITU-T Recommendation Q.2210
AAL Type 2 (ALCAP) ITU-T Recommendation Q.2630.1
MTP3B RANAP 3GPP TS 25.413 V9.1.0
>SCF-NNI Codec MM / CC 3GPP TS 24.008 V/5.16.0 (2006-06)
SSCOP lu UP
RR 3GPP TS 04.18 V8.13.0
AALS AAL2
3GPP TS 03.40 V7.5.0 & 3GPP TS 04.11
ATM ATM SMS V7.1.0 GSM 03.38 version 7.2.0 Release
IuCS ATM 1998
lu-UP
lu User Plane Interface 3GPP TS 25415
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Location Updating (LU) Call Flow

Call Simulation over IP

luCs

Location Update Request
CC Connection Confirm SCCP connection establishment

Y

Authentication , Security Mode Control,
Identification and TMSI Reallocation procedures

) Location Updating Accept (includes new TMSI)

~

lu-Release Command

< . All the associated resources released
lu-Release Complete

RLSD Released A
RLSD Released Complete

. SCCP connectionis released

Y

oGL

Communications



oGL

Communications

Mobile Originating Call Procedure

Call Simulation over IP

CM Service Request

CC Connection Confirm

CM Service Accept

Setup

Y

Call Proceeding

Alerting

Connect

Connect Acknowledgement

Y

Conversation

Disconnect

A\ 4

Release

Release Complete

lu-Release Command

A

lu-Release Complete

RLSD Released
RLSD Released Complete

A

A\

—

} SCCP connection establishment

Authentication, Security Mode Control,
Identification and TMSI Reallocation procedures

MM Connection Established
Call Control

_______ RAB Assignment

~ Complete Call Establishment

~ Call Clearing Action

} SCCP connectionis released
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Mobile Terminating Call Procedure

Call Simulation

luCS

Paging

A

Paging Response

Y

CC Connection Confirm

Alerting

Connect

Connect Acknowledgement

<

over IP

} SCCP connection establishment

MM Connection Established

Authentication, Security Mode Control,
Identification and TMSI Reallocation procedures

Call Control

........ RAB Assignment

~ Complete Call Establishment

Call Complete / Conversati

Disconnect

<
<

Release

Y

Release Complete

lu-Release Command

lu-Release Complete

RLSD Released
RLSD Released Complete

A\

TR

~ Call Clearing Action

} SCCP connectionis released



Mobile to Mobile SMS Call Procedure

Call Simulation over IP

Mobile Originating Part Mobile Terminating Part

R -
_____________________________ N
& UE2
Originating I Recipient
Location Update
Location Update
Mobile Originating Signaling
Mobile Terminating Signaling
>
SMS Submit N
d SMS Deliver
CP ACK
CP ACK K€ |
¥
| RP ACK (MS - SC)
SMS Submit Response < |
= 1
CP ACK | CP ACK
I 1 I
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Supplementary Service Call Flow

Supplementary
Service Messages '<

N\

Call Release ‘<

Call Simulation over IP

luCs

CM Service Request

A 4

CC Connection Confirm

DirectTransfer, processUnstrcturedSS-RequestArg

b
>
DirectTransfer, unstructuredSS-RequestArg
<
DirectTransfer, unstructuredSS-RequestRes
"
>
DirectTransfer, unstructuredSS-RequestArg
<
DirectTransfer, SS RELEASE COMPLETE
>
P lu-Release Command
-
lu-Release Complete
>
RLSD Released
<
RLSD Released Complete -
>

Authentication ,
Security Mode Control

Call Clearing Action

All the associated resources released

SCCP connection is released
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Relocation Call Procedure

Call Simulation over IP

Relocation Req

Lired

Relocation Request

<
Relocation Request Ack
Relocation Command
<—
RAN Mobility Information
RAN Mobllity Information Confirm
>

Relocation Complete

lu-Release Com

mand

lu-Release Con

iplete
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MO Call Procedure

Call Simulation over ATM

g Call Proceeding

A

RAB Assignment Request

A

ALCAP Establish Request

L.
>

< ¢ ALCAP Establish Confirm

RAB Assignment Response

>

|
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Call
Establishment
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R 2 luCs
N <
C
P Paging
Y

Paging Response

A
~
P CC Connection Confirm
-
Setup -
>
P Call Proceeding
<
RAB Assignment Request
<
ALCAP Establish Request -
~
P ALCAP Establish Confirm
«
RAB Assignment Response <
>
Alerting
<
Connect
<
Connect Acknowledgement
~

MT Call Procedure

Call Simulation over ATM

(GV)
=1 : R =
- ' luB luCs
% Uu N <
User C
SCCP connection establishment
Authentication , Security Mode : _____ > Traffic
-~ Control, Identification and TMSI : Disconnect R
Reallocation procedures | -
| P Release
MM Connection Established : o~
| Release
i >
| Complete
| e L T ________
1
I P lu-Release Command
! <
RAB Assignment | lu-Release Complete
: T LA
1
| RLSD Released
pra
1 Y
: RLSD Released Complete
1 Vadl
I
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Call Clearing Action

All the associated
resources released

SCCP connection
is released
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Testbed Configuration

B raors (Meringe Automstion Pratacel Brmulibon) RMC (UMTS IUCS 3GPP SCTH) - [Testbed Setup - TestfedDefaui)
B Confegurstions Ernulabor  Feports  Edibor  Debug Tooks Windows Help

LRI ] IR PRI

HE HK

Config Value =)
=l RMIC Confagurations FELATeominationType
Sabart Opion
Enable
PC MK [wse =l
clend
Fal PLMIN dervtifaers
ol MEUA Pararmet o
Signaling Link Selection 1
Metveork Imdicaton Haticnal
FMNC Address Indicaton Mational
MEUA Reutng Contest Indicator Abzent
MEUA Routang Conbest 1
MELA Network Appearsnce Indiscator Abdent
MILA Netwark Apprarsnce 12
=] WIS Paramieten
= BEC IP Address
MEC Address Indicator Internaticinal
= HID FTP Medis Confsguration
End User Configueations M _Prafiles aml
C5V Fle Mams WS Profiles IMSLOSY
Enalbie S5 Ratss For C5W Falie
|
Ratss of SMS Calls 0% . i] il
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Profile Configuration

Lﬂ MAPE (Message Autormnation Probocol Sealation) MEC [UMTS IUCE 3GPR SCTR) - [Profile Editor - M5 _Profiles) - m]
i Configurstions  Erulster  Reports  Edetor  Owbug Tooh  Windows  Help - 8 %
¢ ¥ L] = = (1]
QF S>3 s PH Y HSG L LO
L
HR BRI (]
# | Profibes (Edt-F2) |~ Config Value -
(=] MSProfiledd0l EnablasugohT
2 MsProflenonz - e
al
! Enable Paging On THAY [Termiata e cat =]
4 MEProfileC04 = S5Type
S MoProAlsONS =l Mobile I
IME] 353BET0ETI26268
6 MoProlea0s THI 01110001
7 MSProlie0nn?
L
9 MO0 Miusmibering plan ident._. IS8 Teliphomy nu...
10 MSProfile00L0 Type of number
11 MSProfiledil ]
= hoie Humberning Plan Ident...
13 MsProfieCnl3 Type of Mumber
14 MSProfile0nl 4
Presentation Indicatcr Dwtable
15 MSPrefie0nl s
=l Location Ares dentifsers for Pagang
16 MEProfle0lls -
17 MSProfiedol?
18 MEProfile00L
19 MEProfilednly '+ RAB Parsmeters
20 MsProfilelnzn Autherticatsan Procedunes Deiabile
21 MsProfiberng| Ciphering Procedures Desble
— 4] Authertication Pararmeters
4] USED Configuration
23 MoProfileCld 2] 585 Call Pasameters
4 MEProfleNRd =l Codec Options and Traffic Config..
- Cudu.ﬂplm-ns. . AMAR-04-ModeT
Facketizatson Time in maes 20
26 MSProfiledics
27 MSProfileniey
28 MSProfilelnzs
29 MeProfisl0g ahile Mamae e
) MsProfenns) Ensble Real Medis Gateway add | tesert | Delete
31 MsPrefisci - Real Media Gatevary Destanati... 192.168.12.204 = Properties
et | Deete | s |
@ Initialisation Emors @ Error Beents @ Captured Errors @ Link Status Up=0Dow -
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|4, Configurations Emulator

Call Simulation over luCS IP

SMS over Voice Call Simulation

Reports Editor Debug Tools

Windows Help

MAPS (Message Automation Protocol Simulation) RNC (UMTS IUCS 3GPP SCTP) - [Call Generation - CallGenDefautt]

QERes

sBn|v ¢

N

o e

x

K
e |=

LH=HR| .

B[&

Script Execution Result Total Iteratio. leted Iterations A~
| ofle0001 1
2 1uCS_Call gls MSProfile0002 Unknawn 1 0
3 IuCS_Call.gls MSProfile0003 Unknown 1 o
4 WCSCalgs  MSProfie0004 Statt Unknown 1 0
L3 RS Call ale Shart 1k nown. 1 n ho
Delete | Insert | Refresh | start | startal| siop v stopal [w| abort | Abortal | e
Save | ComWidh —|———— ¥ ShowLatest
i
= 41260745 o
MTP3 User Adaptation Layer = ~
Di SETUP 37-41.261.4517 0000 Version = 00000001 Release 1.0
S e R RETEEDIG 0002 Message Class = 00000001 Transfer
irectTransfer, X 0003 Transfer Message Type = 00000001 Payload Data
ORI 0004 Message Length = 92 (x0000005C) 1 1 1
RAB: Protocol Data =
elocation Procedure Simulation
RAB 000 Length = 82 (x0082)
37:41.267.9568 Originating Point Code -
- lERTINE 0002 Point code = 1.1.1(..001000 00001001)
18374103145 ot e ok e fude - A = o | MAPS (Message Automation Protocol Simulation) MSC (UMTS IUCS 3GPP SCTP) - [Call Reception] - (] X
b CONNECT ——— 014 service Tndicavor ~looii scee ! N : "
i 0015 Network Indicator .00 International network % Configurations Emulator Reports Editor Debug Tools Windows Help - [rEv] %
DiectTransfer, CONNECT ACKNOWLEDGE | 1o oo 001 Message Priority = 1112100 Pricrity Code 0 : c 0
0017 Signalling Link Selection =1 (x01) L =2l 9 X p ~ A
: et consss———— e |- T Y B YR AN
T — LR Pazameter Padding = x0000
scce L = = = = =
DTt slcG e SERYIGE ACGERT: 37502292497 o016 Hessage Tvpe s = 00000110 DT1 data form 1 SiNo_ | Seript Name | Profile | Callinfo [ Script Execution | Status [ Events Events .. | Results [ "
Mandatory Fized Parameters i 4 SCMG.gls 1005 Subsystem-Allowed Initiate SST Pass
i —_ 0019 Destination Local Reference =3 (2000003) 5 IuCS_Call.gls MSProfile0001 IMSI:,001013014041741.TMSI: 0x9789BE1F Completed Call Released ‘None Pass
irectTransfer, egmenting Reassembling Parameter - = = =
7502336154 e B i e o o moze asca u MSProfile0001 IMS1:,001013014041741 CalledNumber Completed None | Pas
D RPACK (SC5MS) e 0010 Pointer to Mandatory Paramever = Parm0 offset x01 (1) 7 WS Call als MSProfilnnnt IMSI- NM1M113014N41741 CalledNumber Comnleterd | [all Relraser None | Pass ¥
B0240; Mandatory Varisble Length Parameters - !
Di 4 Data = mandatory parameter -
e 7502012518 o1z Persmeser engeh S stop | StopAl [ abort [ AbortAl | ¥ showRecords I SelectActive Call [~ AutoTrash _ Trash e
o ISCONHEGT SCCP user data = 001440 150 188€534273211181000)
18:38:42.4.7633 Opticnal Variable Length Parameters = Nome -
=—————————— RANAD Layer F Save | ColumnWidth — f———— [ Show Latest
DirectTransfer, RELEASE 183842103413 2aNAD DU = cmorcs - -
Extensibility Marker =0 SecurityModeCommand, A Find
DitectTransfer, RELEASE COMPLETE TGS Choice Index =0 16:55:37.921000
» ProcedureCode mTEGER SesliMECoRR MTP3 User Adaptation Layer = ~
Iu-ReleaseCommand, Contents 0 id-DirectTransfer ecuntyModelomplete, i
18384216314 Crisieaticy - amsmon 16:55:37.930000 0000 Vezsion 00000001 Release 1.0
iuRekeassComplote; Contants =1 ignore(l) ) 0002 Message Class 00000001 Transfer
18:33.4216.4178 v Value = Open Type DirectTransfer, SETUP £:55:37.969000 0003 Transfer Message Type 00000001 Payload Data
< > i< e 0004 Message Length = 84 (x00000054)
Scripts ) Message Sequence { Event Config ) Script Flow DirectTransfer, CALL PROCEEDING — Protocol Data
A A / 16:55:37.932000 0008 Tag x0210 Transfer Protocol Data
@ _Initialisation Errors | @ ErmorEvents | ® Captured Errors [ ® tinkf BAB-A Request 0002 Length 75 (x004B)
16:55:38.061000 Originating Peint Code
3 000E  Point Code 1.1.1(..001000 00001001}
RAB-AssignmentResponse,
g . 16:55:38.118000 Destination Point Code
- 0012  FPoint Code = 2.2.1(..010000 00010001}
DirectTransfer, ALERTING L ¢.55.38.173000 0014 Service Indicator ..0011 SCCP
) 0015 Network Indicator .00 International network
DirectTransfer, CONNECT £:55:39.238000 0016 Message Driority ..00 Priority Code 0
(S 0017 Signalling Link Selection 1 (x01)
DirectTransfer, CONNECT ACKNOWLEDGE Pdu *0 01340002
16:55:39.286000 Parameter Dadding %00
=====——————" 5CCP Layer =
I 0018 Message Type 00000110 DT1 data form 1
Relocation: : Mandatory Fixed Parameters
elocationRequest, 1 655 Destination Local Reference Parameter
i ) 0019 Destination Local Reference 3 (x000003)
CC connection confirm 556 S 1ing Darameter
| 001C  More Data Indicator 0 No more data
4 R ionRequestAcknowled G55 001D Pointer to Mandatory Parameter = Parm0 offset x01 (1)
ol b Mandatory Variable Length P: = b
< S < >
Scripts )\MasageSe(penee/( Event Corfig >\ Script Flow /
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@ _Initialisation Errors

\ @ Error Events |

@ Captured Errors

| ® Link Status Up=2 Down=0

| 4
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MAPS (Message Automation Protocol Simulation) RNC (UMTS [UCS 3GPP ATM) - [Call Generation - Untitled]

Call Simulation over luCS ATM

Call Control MO Procedure

] -

|§a, Configurations  Emulatar  Reports  Editor  Windows Help &
5 2L , | M5 PG
LR R L8 Call Control MT Procedure
H ¥ B gl
SrNo | Seript Mame Profile CallInfa Script Execution | Status Events Events Profile | Resut | Totallterations | Completed terations " WMAPS (Message Automation Pratocol Simulationy MSC (UMTS IUCS 3GPP ATM) - [Call Generation - Untitled] = B -
Call gk 001 ] Start [ None 1 1 J 5 ; ; )
T ; Configurations  Emulator  Reports  Editor  Windows  Hel =
2 CalContol MO.gk  FrofleDnz Stat | None ~...| Unknown 1 0 A g P P
3 CallControl_MO.gls  Profile0003 Start None Unknown 1 1} - M5 PG
L] G 5 |9
Add Delete Insert | Refresh | Start ‘ Start All ‘ | Stop Al | Abort | Abort All | |:| ,? SE,
Save | Colurn Width = _f——eeeoeoeoeoeooooo— H L J J
== === MTP3b Layer == = ~ Script Name Script Execution | Status Ewents Fiesult Total lterations | Completed Iterations
MAPS but 0000 Service Indicator ....0011 scop e = 7 :
ol erminate
InitialJE -Message, CM SERWICE REQUEST 0000 Sub-service field 0000, ... Internatic
= 17:09:00.007000 0001 DPC 1.1.1{00001001 _ .0t 2 Call Contral MT. gls Prafile0002 Start | None Unknawn 1 ]
i i [2CE Ers B-BaB({Mkboacaa ELmg 2 Call Cortrol MT gls Prafile0003 Start None Unknawn 1 ]
4 EC connection confim 1 7-09:00. 051000 0004 Sigmaling Link Code 0001.... (1) e |
[ pdu 201000009020205034; 4 Call Cortrol MT.qgls Profil0004 Start [ MNone Urknown 1 ]
| g DirectTranster, AUTHENTICATION REQUEST === BCCP Layer ==
- 17.03.00.051000 D005 Message Type 00000001 CR comnect Add Delete Insert Refresh Start all Stop | Stop All | Abort: Abort Al
DirectTranster, AUTHEWTICATION RESPONSE Mandatory Fixed Parameters -
170200051000 Source Local Reference Paraueter Save | Conlumn idth i
irectT ransfer, TMS| REALLOCATION COMMAND 0006 Source Local Reference 9 {=x000002) = -
éj 17:03:00.101000 Protocol Class Parameter MAPS ouT == MTP3b Layer = N
DirectTransfer, TMS| REALLDCATION COMPLET ooes o Class --o- 000 Blass 2 oG Geice e D appt R ;
2 17:09:00.101000 000%  Message Hamdling (Class 0 and 1 only) = 0000, ... Mo Special Paging. [ 0000 Sub-service field 0000, ... International network
) 0004 Pointer to Mandatory Parameter = Parm0 offset x0Z 15:15:36. 361000 0o0l DEC = £.2.2{00010010 ._010000}
< DirectTransfer, CM SERVICE ACCEPT e T 000B Doimter to optionel parsmeters X5 (5) T G SR oooz opc I = L.l.li0l...... 00000010 ....0010]
Mandatory Variable Length Paramsters = ——————————-———— nha SE5age, H 51596 459000 0004 Sigmaling Link Code = 000L.... (1)
DirectTransfer, SETUP 20500151000 Called Party hddress = mandatory parametel B 7 Pdu = x030003070B044312108E04C303088E23000E401F000C
o 000C  Parameter length =3 connection confirm | — == SCCD Layer =
4 DieclTiansler, CALL PROCEEDING A Address Tndicators IR || E 2 A, T e
~ o [EEED DOt G ArCHeREerRD L Ddlzacs @& DirectTransfer, AUTHEMTICATION REQUEST [ Mandatory Fixed Parameters =
4 A5 SSHIEREES o, 17:08:00 201000 >  (Hatest mny Hemen oy 151534500 Propocal flass Parameter
bl oo REFP e merhertoes " oure om ¢ DitectTransfer, ALITHENTICATION RESPONSE e Bl [|ogos c12ss ) S oeeliE G [ )
| 7.05.00 203000 000D Natl/Tnel Tndicarors ® oo A 11536, 0006 Message Handling (Class O and 1 only} = 0000.... No Special Options
= = ; 0007 Pointer to Mandatory Parameter = Parm0 offset x03 (3}
jable Length Darameters = ——m—mmmmmmmm-mm DirectTransfer. TSI REALLOCATION COMMAND el
< Establish Confim e TSI Dgtzinal ‘Pfar;abi:dlenwh BECEERERG N l . ¥l 5:15:36.50900C 0008 Pointer to Mandatory Parameter = Parml offser x07 (7}
0% alling Party hddress optional parameter . -
Rag " D Drrrasem o = B, TS FECLL B IER GERTUETE D009 Pointer to Mandavory Parameter = Parm? offset x0B (11}
AN Esponss. 1 7:09:00,252000 0011 Parameter lengeh 2 - 1165:15: 36, 535000 Handstory Yariable Length Parameters i
” Called Farty Address
Address Indicators
4 DirectTranster, ALERTING | 7:09:00 302000 o012 Point Code Tndicaters Address et DirectTransfer, SETUP k51535 53500 onoa Parameter length
o 0012 38N Indicators . Address do Address Indicators
DirectT ransfer, COMMECT 70500316000 001z Global Title Indicators . NWo global DirectTranster, C4LL COMFIRMED , 0008 Point Code Tndicators .1 Address contains signalling point cc
pefa==s o1z Routing Indicators . Route on § 15:15:36.55300C 000B SSN Indicators . hddress contains subsystem mamber
DirectTransfer, CONNECT ACKNOWLEDGE 0012 Harl/Intl Indicators 1. . Address i: 8 0008 Global Title Inmdicators _ Wo global title included
4 | RAB-AssignmentR equest, -
« EHE ST 001%  Signalling Point Code 2.2.2{00010010 .0 J d ME1536559000  |[lo00B  Routing Indicators - Route on 38N
DirectTrarsfer, DISCONNECT 1 ST B D E stablish Request 000E Matl/Intl Indicators = 0. .. hddress is internaricnal
i 3312 ;:::ZE:; T:a B :z el 5 15:36 585000 000C  Signalling Point Code = £.2.2{00010010 ..010000}
- DirectTranster, RELEASE ) TV EEED e dac:“ . ¥ ||[oooE  subsvstem mumber = 10001110 RANAP(National Network S3M)
- i N
Bl (R G 00SF  End of optional paremeters octet =00 < > S L
irect Transter. =a === DANAP 1 == , n ~
17:11:00 448000 RANAD DDU srer cHOTCE N Scripts % Message SequenceK Ewent Config >\ Seript Flow
™ luReleaseCammand, 11 Extensibilicy Marker 0
17:11:00 438000
[ Choice Index o
|u-FieleaseComplete, ProcedureCode INTEGER
17:11:00.432000 Contents = 19 id-InitialUE-Mes
RLSD rel d Criticalicy = ENUMERATOR
<4 e 17:11:00 548000 Contents o8, EErEnG
Talue Open Type
RLC release complete s I . S
Extensibility Marker =0 5

<
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; Scriptz % Message SequenceK Ewent Config >\ Seript Flow
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Events Log

n BALPE (Mersage Sutomation Protocol Smulaton) M50 (UMTE IUCE 3GPF SCTF) - [Events)
ﬂ Configuration:  Emulabor  Reporth  Edier  Debug Took: Windows  Help

QF s s@eR ¢ s slf L@

- 5 M

Event Log | Enos Events | Caphused Emees |

[ Save Events

Cleay | [~ Capluee Everts bo e |

@ Inrbslisatson Eerors

| @ Error Events

| @ Captured Ermors

Diate/Time: | Caphueed Events | Call Trace I | Seript Marme | Script1d

(8- 228 1226 35 BR3000 SCTP Up On Connecbionld = 1005 Check_SCTP_Stshus gh FookS coptid-40- 74871 202689
A1 228 12 26 35 BR300 45F LUF Sent 1005 Y PookS coptid-42-TEBIT 5-80
AONE-12-28 12 30 36 BEA000 45 Sckrowledged 1005 MF, gl Poot5 copiid-42- TSR 0-6HT
NG 288 1826 26 B0 45 Slatus Nobhed LIS MELS gl Pegkocapiid 40T EEI -6
0151 228 12 26 35 BI9000 45 Actrve Ak, Redanoed 1005 ML, gl PootS coptig-42- T4HIT 5689
0181 2428 12 2635 B99000 45 Statuzs Notied 1005 LA, ol PeorScapiig-4.2- 130T 5689
081 2028 12 26355 899000 MCLA Up On Connectionld = 1005 Check_SCTP Stz gl ProfSoapild-40-7807 500689
A1 228 1 2 26 35 W00 Subaybern-Slstu-Test 1005 SCMG. gl FookS coptid-4 3-TEBITT 60D
A1 2258 1 2 26 35 S000 Subs 100S SCMG.gh FookS coptid-43-TERITT 2680
A1 228 12 26 35 HED0D Subaysberm-iliowsd 1005 SCMO. g PookS copild-43-TERATT 2680
ANE-12-28 12 30 54 500000 Locstion L pdste Requesied Tl gl PookS copild-44- 500 373681
JONG-12-58 1F 26 54 S0 L1 Conrection Lorfrmed [P Peoks coptid-44- 7500 373683
0BT 228 12 2654 SN0 MM Corrmcbon Requetted [R50 OO O 30N 8040 T8 T, S _Csll ghs ProkS coplld 447500 373689
051 228 13 206 54 SN000 . &yathwriaibate gy IWSE O EN &4 71T, hulS_Cal gis PogiS cogiig-44- TSN 373689
0181223 12 2654 51000 Authesnbcabon i Successtul IWSE OO N S04 741.T,, JulS_Cal gis PogiS capiid-44. 750N 372689
1 2258 12 2654, 5000 Ciphenng Flequeted IS5 D000 200 £040 741, 7., lulS_Calgls FaokS coptid-44-7507 372681 .
A1 2428 12 2654, 548000 Ciphenng Complete: 151 D000 300 S04 741, T... luCS_Cal gls Faok'S cupid-44- 7507 373680 .
-1 228 1.2 2654 5 000 Locstion L pdste Complsted IS5 D000 30 S0 741, T... luCS_Cal gis PookS copiid-44-500 37 3-683
A0NE-12-28 122054 551000 SCCP Redeace Irnitksted TS gl PookS copiid-44- 507 373681 .
JONE-12-58 1220 57 053000 RTF Shals Dusiv Senolh ihabed RTF Seats Dol ol Peoka copiid-41-TEE01 3681

| @ Link Status Upsl Doems o
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Bulk Call Generation using CSV Profiles

@ 1495 (Message Automation Protocol Simulation) RNC (UMTS IUCS 3GPP SCTP) - [Call Generation - CallGenDefault) - Q
"Conﬁgunbom Emulstor Reports Edtor Debug Tools Windows Melp - @2

QF L2 sBR Y 66 L LSO

i ol o w XK MS1 S5080G01 404316 Stant
2 WCS_Col gt IMSE:, 4508030140431 St |
3 WCS_Cal g MSPIolie0003  IMSI 4508000140417 Start SCOP Connection Relessed Noem | Fal 10 10
1 WCS_Call ghs MSPoe0004 IMSI 4508000140418 Stant SCCP Cornmction Released Norm Fol 10 10
5 WCS_Call gis MSPolie0005  IMSI 4508030140418 Stant SCOP Connection Released Nore | Fal 10 10
6 WCS_Coll g MSPolle0008 IMSI 4508000140418 Start I SCCP CornectionReleased =~ Nore | Fal 10 10
7 WCS_Call g MSPoNe0007  IMSH 45080007404 318 Stant SCOP Connaction Relessed _ Nore | Fal 10 10
8 WCS_Coll g MSPIHe0008 IMSI 4508000140431 SRS  SCCP Connection Relessed Fal 10 9
9 hCS_Col g MSPoHe0003  IMSI AS080001404 018 Stant ! SCLP Cornection Relessed Nore | Fal 10 10 o
< ‘ >
| add | Deiete | wuert | Retresh | et | | 0 v| qom o] o |abotm]
[Soe | Chmnwish —j}—— I Show Latest
RANC MSC ol ]
sesssssssses NTP) User Adaptation Layexr ssssscnsscns &
JO000 Version = 00000001 Pelease
0002 Message Class = 00000001 Transter
< CL connechon confen 121158084000 0007 Transter Message Type * 00000001 Payload
0004 Message Length = 116 (x00000074)
DeectTrarutes, OM SERVICE REJECT Protocol Data -
< 1211158 084000 locos teg « %0210 Transter Pr
luReleaseCommand. Q00A Length * 108 (x006C)
‘ 121158 084000 Originating Point Code -
fofel C ot 000X Point Code * 1,1,2¢..001000 00
P 1211 58 085000 Destination Point Code .
0012 Poine Code * 2.2.2¢..010000 00
< RLSO released 1211158 103000 0014 Service Indicator * ....0011 SCCP
P S8 B i ol e
ssage Prioracy ® cseens rioricy
H‘Z““‘m 0017 Signalling Link Selection - 1 (=00)
< > J< ==
\ Screts )\ Message Seauence [ Event Conliy )\ Scrot Flow )\ Caphae Everts /
@ Intialisation Errors @ Error Events . @ Coaptured Errors ® Link Satus Up=1 Down: ¢
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MAPS™ UMIS for luH Interfaces

21



Key Features of luH Network

« Simulates RNC, MSC, Home NodeB (HnB) and Home NodeB Gateway (HN GW) entities
« Transmitting Voice Files

« Transmitting DTMF, MF Digits and other Tones and Dual Tones

« Recording Voice Files

« Monitoring Single and Dual Tones, DTMF, and MF digits

« Loopback, Talk using Microphone, Play to Speaker

oaL
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UMTS luH Protocol Stack

Supported Protocols Specification Used

CM | MM | RR | SMS |55 luH Interface
RUA 3GPP TS 25468 V9.1.0
RANAP HNBAP RANAP 3GPP TS 25.413V9.1.0
RUA
MM/ CC 3GPP TS 04.08 V7.17.0
SLTP RR 3GPP TS 04.18 V8.13.0
P SMS 3GPP TS 03.40 V7.5.0 & 3GPP TS 04.11 V7.1.0 GSM 03.38
MAC version 7.2.0 Release 1998
UMTS IuH over IP SCTP RFC 4960
HNBAP Release 9 - 3GPP TS 25.469 V9.1.0 (2010-03)
Home Node B (HNB) Release 12 - 3GPP TS 25.469 V12.2.0 (2014-09) (Release 12)
Application Part

oGL

Communications
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Femtocells Overview

Mobile Core Network

CS Core
—1 SGSN
PS Core
_ N MSC
g Broadband Femto Gateway IMS C
Home NodeB  ;ccess Gateway | —

4@ E Internet

oGL
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Location Update Call over luH IP

Home Node Gateway

Femto
Home Node B

luh

Location Update Request

>

<:Activates Ciphering, Identification,Authentication> Allocate new TMSI

Location Updating Accept
< P & g (includes new TMSI)

lu-Release Command

All the associated resources released
lu-Release Complete

oaL
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Mobile Originating Call over [uH IP

Femto
Home Node B

luh

N

CM Service Request

Home Node Gateway

MM Connection Established

~
Security Mode Control, Identification and TMSI Reallocation Initiates Authentication Procedure
< CM Service Accept
Setu
P > Initiates Call Control
< Call Proceeding
----------------------------------------------------- RAB Assignment
< Alerting
< Connect
Connect Acknowledgement > | Complete Call Establishment

Call Complete / Conversation

Disconnect

>

P Release

-

Release Complete

>

P lu-Release Command

Y

lu-Release Complete -

>

Call Clearing Action

All the associated resources released

26



Mobile Terminating Call over luH [P

Home Node Gateway

Femto
Home Node B
luh
Paging . .
< MM Connection Established
Paging Response
>
Security Mode Control, Identification and TMSI Reallocation Initiates Authentication Procedure
Setup
< Initiates Call Control
Call Confirmed -
>
Alerting -
>
Connect
>
P Connect Acknowledgement Complete Call Establishment
Y
< Conversation >
Disconnect
<
Release N Call Clearing Action
»
Release Complete
<
P lu-Release Command
< All the associated resources released
lu-Release Complete =
>

oaL
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PS Domain luH Call Procedure

Femto

Home Node B

Home Node
Gateway

Attach Request

CC Connection Confirm

A 4

s
Y

Aut

hentication, Ciphering, Security Mode Procedure

Attach Accept

a
Y

Attach Complete -

>

Activate PDP Context Request <

~

RAB Assignment Procedure
Activate PDP Context Accept
B e
Deactivate PDP Context Request -
~
Deactivate PDP Context Accept
o
-
Detach Request
>
Detach Accept
<
-
lu-ReleaseCommand

<
T

lu-ReleaseComplete R

~

28
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luH over IP Testbed Configuration

sl

L) Configurations

Ermulator  Reports  Editor Debug Tools Windows Help

FEETSEEI I EXE T T EEY)

HE

]

Config Value G
=) HNB Configurations ' ) _EnableRTe
Simulation Fdsam
 RTP Hardware Interface Type PC NIC |Enable <
- SCTP Mode client
H=l HNE 1
L=l HNB1
~ HMNBIP Address 192.168.31.46
- MGWIP Address 1921683146
= HMNB GTP IP Address 1921683148
- GTP Port For Traffic 2152
- HNB Port 29169
— HNB Identity 201708867404 21 @GLHNEB.com =
I~ HNBID 00000001
H=) PLMMN Identifiers
Mobile Country Code 001
F Mobile Metwork Code o
=] Location Area Identifiers
Location Area Code 0001
Service Area Code 0001
Reuting Area Code 0001
RMCID 1
Cell Identity 00000010
L=) HMBGW Parameters
HMBGW IP Address 192.168.31.47
HMNEGW Port 20169
H=l Packet Switched Userplane Configuration -
Adapter Index 3 -
E Enable or Disable GTP Traffic Enabled
GTP TrafficType MobileTraffic
H=l HD RTP Media Configuration
L= RTP Cores 2
=) RTP Cores1
RTP Port Index Port_0:4:1G Adapter
F RTP Media IP Address 192.168.12.243
+] Default Gateway Configuration
=] RTP Cores2 =
RTP Port Index Port_1:4:1G Adapter
F RTP Media IP Address 192.168.12.244
=| Default Gateway Configuration
|: Subnet Mask 255.255.255.0
Gateway IP Address 152168121
~ End User Configurations MS_Profiles.xml
- CSV File Name MS_Profiles_IMSLCSY
[~ Emable SMS Ratio For CSV Falze
L Ratic of SMS Calls 50 & ’T T‘
8  Initislisation Errors @ Error Events | @ caotured Errors

29
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luH over IP Profile Configuration

Gi,

Eraulator

Reports

Debug Toals Help

€ Configurations Editor ifindows
= - ~ ~ C
FEATSEEY I EXE PV EEY)
HER . -]
4 Puofies (EGF2) ~ || config value ~ [|[#Ienabie
2 MSPiolie0002 | M Service Type Mobile Originating Call Establishment
= [~ Location Update Type MNormal location updating
3 MSProfie0003 l2 Mobilel
4 MSProfileD00s I Type Of Identity ™S
5 MSProfle000S - M 867802029630010
- MESY 3500775232370011
6 MSProfie0005 L omast 001013014041741
7  MSProfile0007 = TMSI 11111001
8  MSProfiedD0a H=) MSISDN
Called Number 3014041791
3 M3Frofie0oos Calling Number 3014041741
10 MSProfie0010 H21 Location Area Identifiers
11 MSProfiedntl I Location Area Code 0001
12 MSP 2 |- Service Area Code 0001
e - RAC 0001
13 MSProfie0013 L rncD 1
14 MSFrofie00is =l Authentication Parameters
15 MSProeD0TS L key 01234567892bcdef0123456780abcdef
I Operator Variant Parameter Type op
16 MSProfiednls L op 01020304050607080910111213141516
17 MSProfie0017 - opc 01020304050607080910111213141516
18 MSProie001s L Authentication Algorithm Type Xor
H=l Authentication Failure Parameters
19 MSPrefie00n3 L FalseKey £4444444444444444444444 444444444
20 MSProfie00z0 H=1 PDP Context Parameters
21 MSProfie0021 NoAPI 9
Access Point Name apnbasic.epg
2 M5Prol0z2 F=) sms Call Parameters
23 MSProfile0023 SMS Character Set UCS2(16 bit)
20 MSFrole002s M Data for Defoult and & Bit Data Test SMS ©0001
SMS Data for UCS2 005400650073007400200053004d0053002000...
5 MSProfie00zs = Destination 5C 885643722311
26 MSProfile0Z6 =] Codec Options and Traffic Configuration
27 MSProfie002? Codec Options PCMU
Packetization Time in msec 20
26 MSProfie0028 =) Traffic Config
23 M3Profie0029 L Traffic Type Auto Traffic File
30 MSProfie0030 L Traffic Direction TR
L Traffic Profile Name Profile001 =
3 MSProfieDist =
L Impairment Type None
32 MSProfile0032 M=) DTMF Parameters
33 MSProlieD033 t_' Send Digits on Call Connect Enable
33 MSProfileD034 Digits s
=) Digits1
3 MSProliedlss Digit 0
3 MSProlie003s On Duration in msec 100
37 MSProfie0037 = Pgits2
t Digit #
38 MSProfie0033 On Duration in msec 100
k=) Digits3
39 MSProfie0039 Digit N
40 MSProfie0040 On Duration in msec 100
£ MSProfic0041 =) Digits4
_ |: Digit A
42 MSProfiendaz = On Duration in msec 100
43 MSProfie00d3 L5 Digits5
44 MSProfileDDA4 |: Digit "
& e On Duration in msec 100
10045 L=) PS Domain Traffic Configurations
46 MSProfileDD4s L= Mobile Traffic Parameters
47 MEProfiledD47 [ Udp Src Port 2152
18 MSProfe004S L Udp Dst Port 2152
=00 L HTTP Server P Address 19216812233
43 M5Profile043 L TCP port for HTTP 20
50 MSProlie0050 I TCP Connection Identifier 1
51 MSProfie0051 - T-ansr.msswun Type Once
L Start File Count 1
52 M&Profiel052 L Traffic File Name irmgSa.flixcart.com
53 MSProfileD053 {~ File Count For Concurrent Or Sequen... 3 [
- L, L TuFile For Once Transmission From L... 1 Pm::iﬁs Insort | || Delote
— i | L Reration Count 1 -
@ Initialisation Errors @ Error Events | @ CapturedErrors | @ Link Status Up=0 Down=
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luH over IP Incoming Call Handler Configuration

k=

Message Name

HNHegisterHequest

UEReglsterFiequest

|5 IEIETuI H INDIC uTIIIN

Script Name

luH CS |:.3||,|:]l:5:
Mamt_HNEGW.als
Mamt_HNEBGW . gls
luH PS Call.als

luH CS Call.gls

Scripts
luH_CS_Call.gls

(® Sequence
(") Random

Delete

Delete

31



luH over IP Call Generation

tus Call Events

L&

'l N
= HR . 8 [sa
Sr l Script Name ] Profile l Call Info l Script quﬁion l Status I [ Events] l Even... l Result l Total Iterations l Completet A
1 IuH_CS_Calgls MSProfile0001 IMSI:,00101301... SE Send_File-Stfrted =0 Pass 1 I
2 IuH_CS_Calgls MSProfile0002 Start None Unknown 1 I
3 IuH_CS_Calgls MSProfile0003 Start None Unknown 1 I
. . 4 IuH_CS_Calgls  MSProfile0004 Start None | Unknown 1 I
Loading Scripts §  1uLCS Colgs  MSProfie005 T st | ~ None | Unknown 1 .
and 6  IuH_CS_Calgls MSProfile0008 , Start None Unknown 1 |
Profiles 7 luH_CS_Callgls MSProfile0007  Stat | ~ None | Unknown 1 |
8  IuH_CS_Calgls MSProfie0008 Start None Unknown 1 I
9 IuH_CS_Calgls  MSProfile0003 Start None Unknown 1 I
10 IuH_CS_Callgls  MSProfile0010 Start None Unknown 1 I
luH_PS_Callgls | MSProfile0011 : __smscal | N T . .
< >
[ Add | Delete | mnsert | Refresh | st | startan| swp w| stopar [w| Abort |Aborta
Save Column Width — f————— | Show Latest
HNB HNBGW ~ 1l =
Message Sequence ARREEEREE )ts:szmzzsm«
< AUTHENTICATION AND CIPHERING REQ__ | 10 oo o0
GMM AUTHENTICATION AND CIPHERING nss;L SO— "
< >

oaGL
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luH over IP Call Reception

Sr... | Script Name | Profile | CallInfo | Script Execution Status Events || | » cCall Status
1 Mgmt_HNBGW.gls HNBID 0x00000001 HNB Register Accepted Egistiati...
2 GTPSessionlnit gls 0 GTP User Session Stated | StopGTP Session |
3 luH_CS_Cal gls MSProfile0001  IMSI: 001013014041741 CalledNumber. 3014041791 Send_File-Started Teminate
4 luH_PS_Cal.gls MSProfile0011 TMSI,0x00000006 GTP-U Mobile-Traffic Started| DeactivatePDPC...

stop | Stop Al | abort | Abort ll | [ showRecords [~ Select Active Call [~ Auto Trash  Trash
% Column Width — f————— ¥ Show Latest
B eevrmeifimponies b|15:54:4z134.ass7 A i
4 AERIN 15:54:42.135.2843
Message Sequence 4 conmeeT 1554431355663
CONNECT ACKNOWLEDGE 41 R———
\ v
< >

\ Scrots ) Message Sequence | Event Config )\ Scrot Flow /

oaGL
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File

==

luH over IP Event and Traffic Log

Server Traffic Log

Untitled - BasicSenser

Edit Miew Setup  Help
& rE T

Ready

—
« 3
\ 4

Connected: client #644 at 127.0.0.1
644(1]): end tasks on disconnect
644[2]: run task "MobilelpCoreSrv:StartServer

644(3]: inform task "CONFIGURE Client HTTP 0 GTP 192.168.44.50 2152 192.168.44.214 2152 *}
644[4]: inform task "ADDGTPSTREAM 192.168.12.1 3

644[5]: inform task "ADDCONNECTION 3 1 192.168.2.160 80 192.168.12.1 imgba.flixcart.com ';
644([6]: inform task "DELETEGTPSTREAM 192.168.12.1 3%

L

Communications

Events Log

Y

=] Events
EventLog | Enor Events | Captured Enors
Date/Time Captured Events Call Trace Id Script Mame Seript 1d ~
2015-7-310:41:46.400000  ALTN= 0xE368C71B41 2480002800FBE368BESBH IM51:,00101 0123456219, TH x11111001 CalledMumber, 90658 IuH_CS_Callgls CGPotScrptid_7_1183925924-898-5772
2015-7-310:41:46.400000  Avthentication Parameters are... IM51:,00101 0123456219, TH x11111001 CalledMumber, 90658 IuH_CS_Callgls CGPotScrptid_7_1183925924-898-5772
2015-7-310:41:46.400000 RESConst = 0x2800FBE3 IM51:,001010123456219.TH x11111001 CalledMumber 90658 IuH_CS_Call.gls CGProtScrptld_7_1183925924-898-5772
2015-7-310:41:46.400000 RESExtension 0x68C71B4153830C3675102404 IM51:,00101 0123456219, TMSI: 0211111001 CalledNumber 90658 luH_CS_Call.gls CGProtScrptld_7_1183925924-898-5772
2015-7-310:41:46.400000  Authentication Response sent IM51:,00101 0123456219, TMSI:. 0211111001 CalledNumber 90658 luH_CS_Call.gls CGProtScrptld_7_1183925924-898-5772
2015-7-310:41:46.436000  TMSI Reallocated IM51:.001010123456219.TH 400000002 CalledMumber 90658 IuH_CS_Call.gls CGProtScrptld_7_1183925924-898-5772
2015-7-310:41:46.455000 MM Connection Established IM51:.001010123456219.TH 400000002 CalledMumber 90658 IuH_CS_Call.gls CGProtScrptld_7_1183925924-898-5772
2015-7-310:41:46.455000  CM service Accepted IM51:.001010123456219,TM5I: 0-00000002 CalledMumber 30658 luH_CS5_Call.gls CGProtSciptid_7_1183325924-838-5772
2015-7-310:41:46.456000  Call Initiated IM51:.001010123456219,TM5I: 0-00000002 CalledMumber 30658 luH_CS5_Call.gls CGPotSciptid_7_1183325924-838-5772
2015-7-310:41:46.479000  RAB Assignment Requested IM51:.0010710123456219,TM5I: 0400000002 CalledMumber 30858 luH_CS_Call.gls CGProtScrptid_7_1183325924-838-5772
2015-7-310:41:46.480000  RAB Assignment Complete IM51:.0010710123456219,TM5I: 0400000002 CalledMumber 30858 luH_CS_Call.gls CGProtScrptid_7_1183325924-838-5772
2015-7-310:41:46.434000  Alerting Sent IM51:.0010710123456219,TMSI:. 0-00000002 CalledMumber 30858 luH_CS_Call.gls CGProtScrptid_7_1183325924-838-5772
2015-7-310:41:47 516000 Call Connected IM51:.0010710123456219,TM5I: 0400000002 CalledMumber 30858 luH_CS_Call.gls CGProtScrptid_7_1183325924-838-5772
2015-7-3 10:42:27 556000 Call Terminated IMS1:,001070123456213, TSI, 0200000002 CalledMumber: 90858 luH_C5_Call.gls CGProtScrptd_7_1183325924-838-6772
2015-7-310:42:27 572000 u Connection Released IMS1:,001070123456213, TSI, 0200000002 CalledMumber: 90858 luH_C5_Call.gls CGProtScrptd_7_1183325924-838-6772
20156-7-3 10:53:04. 553000 ContextlD=50001 IuH_PS gls CGProtScrptd_B8_1184606042-900-6772
20156-7-3 10:53:04 858000 |dentification Completed TH51.0=00000002 IuH_PS_Call.gls CGProtScrptd_B8_1184606042-900-6772
20156-7-310:53:04.308000  Attach Accepted, GMM Registered TH51.0=00000002 IuH_PS_Call.gls CGProtScrptd_B8_1184606042-900-6772
2016-7-310:563:04.924000  TMSI Reallocation Completed TH51,0:00000002 IluH_PS_Call.gls CGProtScriptid_8_1184608042-800-5772 =
2016-7-310:63:05.042000  RAB Assighemint Complete TH51,0:00000002 IuH_PS_Call.gls CGPratScrptd_B8_1184606042-900-6772
2015-7-310:5305.066000  PDP Context Accepted THSI.0=00000002 IuH_PS_Call.gls CGPmtSciptid_8_1184606042-900-5772
2015-7-310:6305.067000  FileWame = img5a fikcart.com THSI.0:00000002 IuH_PS_Call.gls CGPmtSciptid_8_1184608042-900-5772
2015-7-310:5305.068000  Activate PDP Contest Accepted THSI.0:00000002 IuH_PS_Call.gls CGPmtSciptid_8_1184608042-900-5772
2015-7-310:63:23.910000  GTPTEID 3 MICConnection|Cr 1 EventType TrafficStated= THSI.0:00000002 IuH_PS_Call.gls CGPmtSciptid_8_1184608042-900-5772
2015-7-310:54:05.081000  Deactivate PDP Context Requested THSI,0:00000002 IuH_PS_Callgls CGPotScrptid_8 1184608042-900-5772
2015-7-310:54:05.097000  RAB Released THSI,0:00000002 IuH_PS_Callgls CGPotScrptid_8 1184608042-900-5772
2015-7-310:54:05 118000 Deactivate PDP Context Accepted 0010101 23456219 IuH_PS.gls CGProtScrptid_8_1184606042-900-5772
2015-7-310:54:05.240000  Detach Initiated THSI,0:00000002 IuH_PS_Callgls CGProtScrptid_8_1184606042-900-5772
2015-7-310:54:05.256000  Detach Completed, GMM Context Released THSI,0:00000002 IuH_PS_Callgls CGProtScrptid_8 1184606042-900-5772
2015-7-310:54:05.257000  lu Releaze Complete THSI,0:00000002 IuH_PS5_Callgls CGProtScrptid_8 1184606042-900-5772 w
< m >
Save Events
Clear [7] Capture Events ta file
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High Density (HD) RTP Traffic Simulation

Rackmount network appliance with 4x1GigE
NIC

« Transport over UDP and TCP, IPv4 and IPv6,

and TLS for secure transport

» Easily achieve up to 20,000 endpoints per
appliance (5000 per port)

» Up to 350 calls per second (with RTP traffic)

« Scales to around 100,000 to 200,000 endpoints

with use of Master Controller for single point of

control

 Manage 10+ MAPS™ systems with single point

of control from Master Controller

oGL
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Bulk Call Generation using XML profiles

Gl

Fi Configurations Ernulator  Reports  Editor  Windows Help !EH
QEHBs 388 v ¥ @
] el . 8 [sal

SrMo  Script Mame Frafile Call Info Script Execution Status Ewents Ev.. PResult Total lterations Completed Iterations
1 luH_CS_Call.glz M S Profile000 Start Hone Lnknovn 10 i]
2 luH_CS_Call.glz kS Profile0002 Start MHaone Unknowt 10 0
3 luH_CS_Call.glz M S Profile0003 Start Hone Lnknovn 10 i]
4 luH_CS_Call.glz b SProfile0004 Start MHaone Unknowt 10 0
b luH_CS_Call.glz M S Profile0005 Start Hone Lnknovn 10 i]
B luH_CS_Call.glz b S Profile0006 Start MHaone Unknowt 10 0
T luH_CS_Call.glz M S Profile0007 Start Hone Lnknovn 10 i]
a luH_CS_Call.glz b SProfile0003 Start MHaone Unknowt 10 0
9 luH_CS_Call.glz M S Profile0009 Start Hone Unknovn 10 i]
10 luH_CS_Call.glz MEProfile00n0 Start Hone Lnknovn 10 i]

| Add | | Delete | | Insett | | Refresh | | Skart | | Skart Al | | Skop | | Stop All | | Abort | | abort all
[ wiew Executing Line
Script Contents ~
//Tnitialize Varishles E
ReportEvent (Hcript = "Started™);
CallDurationTimedut=$ Callluration:
InterCalllurationTimelut=4§ InterCallluration:
AnsyerCallTimelut=5f CallinswerTime;
TuHScriptId="TIuH":
ScriptIdCounter = 0;
BtplessionState = "Null";
AppendIndscii (IuH3criptId, ScriptIdCounter);
Protocolitandard=""TIuH";
TuHMM%tate = "IDLE":
RUADiscontectient = 0;
IMETScr=""TM2I:";
TMATSCr=""TM5T:"; hd
L4 11} >

Scripts‘,( Meszage Sequence >\ Ewvent Config >\ Script Flova >\ Capture Events /

@ Error Bvents | @ Captured Errars | @ Link Status Up=1 Down=0

oGL
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Bulk Call Generation using CSV Profiles

ﬂ MAPS (Message Automation Protocol Simulation) HNB (UMTS luH 3GPP ) - [Call Generation - CSV_config]

%_, Configurations Emulator Reports  Editor Debug Tools Windows Help

Qg

E/WC

T RIEEK IR

HE| . B e

SrMo I Secrpt Mame I Profile I Call Info | Script Execution I Status I Ewvents Even... I Result | Total lterations ] Completed lterations I -~
1 IuH_CS_Call.gls IMS1- 1013014041801 TSI, 011110061 CalledNumber 3. I Siep | Send_File-Started Hald Pass 1 0
2 luH_CS_Call.gls IMSI-.101301 4041802 TS |- 011110062 CalledMumber 2. I Skep Send_File-Started Hald Pass 1 1]
3 luH_C3_Call.gls IMSE, 101301 4041 803 TMS 01 1110063 Calledi urmber: 2. I Step | Send_File-Started Hald Pazs 1 0
4 luH_CS_Call.gls IM51: 100 307 4041 804, TRS1:,0:1 1110064, CalledM umber:, 3. Haold FPazs 1 L]
| 5 | IuH_CS_Callgls M5, B0, 11110065 CalledMumbe Hold 1
E luH_CS_Call.gls IMSI 1013014041 806.TMS1:, 0111710085 CalledMumber:. 3. F 0 Siep | Hald Pass 1 1]
7 luH_CS_Call.gls IMS1- 101301 4047807 TMSI: 0511110067 CalledMurmber 3 000 Step | Send_File-Started Hold Pass 1 0
a luH_CS_Call.gls IMS1:.100 307 4041 808, TMS1:,0:1 17110088 CalledMN umber: 3. = Send_File-Started Hald Pazz 1 L]
9 luH_CS_Call.gls 1M51:1001 307 4041 803, TRS1:.0:1 17110063, CalledM umber:, 3. Send_File-Stated Hald Fass 1 L]
10 IuH_CS_Call.gls IMS1: 101301 4041810, TMSI:, 011110070 CalledNumber 3. I Siep | Send_File-Started Hald Pass 1 0 -
1
[ Add | Detete | tnsert | Refresh | cie | startan| stop | stepar | abert | Abortan| S
Save | Calumn *width —— ———— T Show Latest
HNE HMEGW = fiied
RUA Laver = ]
Extensibility Marker =a
‘ AUTHEMTICATION BEQUEST i 517-37 283000 Procedure Code = INTEGER
’ o Contents = 1 id=Connect
AUTHEMTICATION RESPONSE Criticality = ENUMERATOR
b-l 5:17:37.263000 Contents =0 rejectid)
SacurityModeCommand Value = Open Type
o =S o H5:17.37.205000 Lengeh =101
. Extensibility Maszkesr =0
SecurityModeComplete "I 517-37 2650000 Preamble -0
ProtocollE-Container = SEQUENCE OF
* CM SERVICE ACCEPT H5:17-37.301000 Iteration Count =5
PrococolIE-Concainer = Instance 0O
SETUP PrecoenlIE-ID = INTEGER
b-l SA7.37.301000 - Contents = 7 id=CH=DemainTndicator [¥]
< > >
; Seripts hlhﬂagsSaqm{,{ Event Corfig >\ Script Fow /
@ Intialisation Errors | @ Error Events | @ Captured Errors | @ Link Status Up=1 Down=0 | -
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i Configurations Emulator Reports Editor Debug Teols Windows Help BE’E I
I : = ) | ; n = . C D
Q‘g%aﬁ‘*%ﬂah@“ﬁ' m@oz.-::‘,\@”
Srho | Script Hame | Profile | callinfo | Seript Execution | Status | Events | Events .. | Results [
1 Marmt_HNBGW.gls HMEBID,0x00000007 - &ep | HNEBD eFiegistration Pass
2 IuH_CS_Callghs IMS1:, 1071 3014041786, CalledMumber:, 301 4051 786 . Step | Send_File-Started T efminate Fass
3 IuH_CS_Callgls IMS1:,1013014041 787, CalledMumber: 301 40571757 S| Send_File-Started T erminate Pass
4 luH_CS_Callgls I8451;.101 2014041728, CalledMumber:, 201 4051 728 o step | Send_File-Started T erminate Pass
5 IuH_CG_Callgls IMS1:, 701 301 4041789, CalledMumber: 301 4051 783 P Ees | Send_FileStarted T erminate Pass
IuH all gls IM51:.110130140417390 CalledMumber: 301 4051 730 [ S| Send File-Started T errminste | Pass |
7 IuH_CS_Callghs IM51:, 101 3014041791 CalledMumber:, 301 4051 791  swep Send_File-Started T erminate Pass
g IuH_CS_Callgls IM51:,101301 4041 792, CalledMumber: 301 4051792 L Stp | Send_File-Started T erminate Pass
] IuH_CS_Callgl IMSI:,101 3014041793 CalledMumber: 301 4051792 sEal  send FileStarted T erminate Pacs
10 IuH C5 Callals Ik451: 1073071 4041734 CalledMumber: 301 4051 794 S0 | Send File-Started T arminate Pass w7
1
stop | Stopall | Abort | AbortAll | ¥ ShowRecords [~ Select Active Call ¥ AutoTrash  Trash Terminate
Save |  Column'widh =—— |———— [ Show Latest
HNE HNBGW ° Find
RUAR Layer s - o
RUA PDU = CHOICE
AUTHENTICATION REQUEST FETensibaliTy Mazker -
b Procedure Code = INTEZEZER
" TR e L L Contents = 1 id-Connect
AUTHENTICATION RESPOMNSE Crigiecali = ENUMERATOR
Pi15:16:34.114000 czn:-::- = = 0 reject{0)
5 odeC d Valuae = Open Type
< ECILRE R I 15:16:34.114000 Length = 101
5 ader et Extensikilicy Marker =0
scuiiyModeComplete Pi5:16:34,128000 Preamble =0
ProtocollE=Containes = SEQUENCE OF
‘ Ch SERVICE ACCEPT =16:34.1 25000 Treration Count —
o FProtocollE—Container = Imnstance 0
SETUP ) ProtocolIE-ID = INTEGER
"&15.34.142003 Contents = 7 id-CH-DomainIndicator
CALL PROCEEDING Crivicalsey = ENGMERATOR
e 15:16:34.142000 Contants -0 zejees(a)
Sam s - = . Talia = fran Tira hd
< > < >
:. Scripte ),Mmmemmx( Event Corfig :;\ Script Flow ';"
& Intialisation Errors | & Error Events | @ Captured Errors | @ Link Status Up=1 Down=0 |,;.’a
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Bulk Call Reception using GSV Profiles

MAPS (Message Automation Protocol Simulation) HNB GateWay (UMTS IuH 3GPP ) - [Call Reception]

_—y
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Message Statistics

MAPS (Message Automation Protocol Simulation) MSC (UMTS IUCS 3GPP SCTP) - [Statistics]
& Configurations Emulator Reports Editor Debug Tools Windows Help

: U % & . -~ LY

FEETRENY R IR R
Call Stats  Message Stats |
Message Type [ x Count | Rx Count | Retransmit Count
ALERTING 10003 0 0
ASP Active 0 1 0
ASP Active Acknowledgement 1 0 0
ASP Up 0 1 0
ASP Up Acknowledgement 1 0 0
AUTHENTICATION REQUEST 10006 0 0
AUTHENTICATION RESPONSE 0 10006 0
CALL PROCEEDING 10003 0 0
CC connection confirm 10006 0 0
CM SERVICE REQUEST 0 10003 0
CONNECT 10003 0 0
CONNECT ACKNOWLEDGE 0 10003 0
DISCONNECT 2 8001 0
IDENTITY REQUEST 3 0 0
IDENTITY RESPONSE 0 K 0
IT Inactivity test 9998 9998 0
Iu-ReleaseCommand 8006 0 0
Iu-ReleaseComplete 0 8006 0
LOCATION UPDATING ACCEPT 3 0 0
LOCATION UPDATING REQUEST 0 3 0
Notify 2 0 0
RAB-AssignmentRequest 10003 0 0
RAB-AssignmentResponse 0 10003 0
RELEASE 8001 " 0
RELEASE COMPLETE 2 8001 0
RLC release complete 0 8006 0
RLSD released 8006 0 0
SETUP 0 10003 0
SSA subsystem-allowed 1 0 0
SST subsystem-status-test 0 1 0
SecurityModeCommand 10006 0 0
SecurityModeComplete 0 10006 0
TMSI REALLOCATION COMPLETE 0 3 0

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

Jitter Statistics

oGL

Communications

Customizations - Statistics and Reports

Add Tab | Delete Tab

Marne Walues -
Active RTP Sessions 1987
Campleted RTP Sessions 1548093
Sessions With Zero Receive Traffic 0

o
MO3 Score Stats 1]

[
Sessions with Mos{5.0-4.0) 612615 [397%]
Sessions with Mos (4.0 -3.0 ) 852971 [55%]
Sessions with Mos (3.0-2.0) Fade  [4%] =
Sessions with Mos{ <2.0) 058 [0%:]

o
Tokal RTP Packet Sent 4485008797
Total RTP Packet Received 4481760883

]
Packet-Loss Stats 0

o
Total PacketLoss 4072 [0%]
Sessions with Zero Packet-Loss 1534967 [299%]
Sessions with Packet-Loss{<1%:) 13126 [0%:]
Sessions with Packet-Loss{1% - 5%) 0 [0%%a]
Sessions with Packet-Loss{5% - 10%) 0 [0%)]
Sessions with Packet-Loss(=10%) o [oo:]

o
Packet-Discarded Stats o

a
Total PacketDiscarded 3735934 [0%]
Sessions with Zero Packet-Discard 1464299 [94%:]
Sessions with Packet-Discard( =1%:) 41479 [2%]
Sessions with Packet-Discardi1% - 5%) 3rzaz [2%]
Sessions with Packet-Discard{5% - 10%) 4843 [0%]
Sessions with Packet-Discard(>10%) 240 [0%%]

a
Packet-Duplicate Stats o]

0
Total Duplicate Packst 0 [0%]
Sessions with Zero Duplicate Packets 1539942 [o9%:]
Sessions with Duplicate Packets( <1%) 0 [0%]
Sessions with Duplicate Packets(1% - 5%) 1] [0%:]
Sessions with Duplicate Packets(5% - 10%) 0 [0%]
Sessions with Duplicate Packets( > 10%%) [u] [0%%a]

a
Packet-Out OF Sequence Stats 1] [0%:]

o
Takal Out OF Sequence Packet 0 [0%%a]
Sessions with Zero 003 Packets 1539942 [99%:]
Sessions with 006 Packets{ <1%) 0 [0%]
Sessions with 005 Packets(1% - 5%) 0 [o%s] =
Sessions with OO0S Packets(5% - 10%:) o] [0%%a]
Sessions with Q0S5 Packets( =10%) 0 [0%]

o
Jitker Stats u}

o
Sessions with Jtter < 1 msec) 1450779 [93%]
Sessions with Jitter({ < 5 msec) 93031 [&%:]
Sessions With Jitter{< 10 msec) 4541 [o%%:]
Sessions With Jitter{ >= 10 msec) 350 [0%:] v
< m >

Insert | | Add Delete Edit |

Configurations  Emulator  Beports  Editor  Méindows  Help
T
~ =T B &
QEERs 3B IE 9
Call Stats | Message Stats Reset
Statistic Mame Total Calls Active Calls Completed Calls Passed Calls Failed Calls Callsfsec
Default 4255 1000 3255 150 u] 0
|Call Success Ratin | Call graph
[#Irefresh |1 5ec -
Calls/Sec Simultaneous Calls
300
900
o 2007 = 600+
= =
[ g
100 — 300 4
a T L T L T ! T a T T T T
1515800 185900 19:00:00 19:01:00 158:58:00 185900 19w00:00 1o:01:00
Time (Sec) Time (Sec)
@ Errar Events @ Captured Errors @ Link Status Up=1

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



MAPS™ API Architecture

MAPS™
Server 1

l | MAPS™
Server 2

NS

<> Network )
: MAPS™ IP Network 4 Unda /
. Client <~ p \/
= /J l MAPS™ " s
A T ~ Server 3
( MAPS™
> Servern

A

» API wraps our proprietary scripting language in standard languages familiar to the user:

> Python
> Java
 Clients and Servers support a “Many-to-Many” relationship, making it very easy for users to develop complex test

cases involving multiple signaling protocols
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APIs High Level vs Low Level

« The APl is broken into High and Low level function calls / scripts

For High Level scripts, all the fine-grained protocol control happen in the script running on the MAPS
server, hidden from the API user

Low Level scripts put the APl user in complete control of the protocol stack. This makes Low Level
scripts more flexible and powerful, but also correspondingly more complex

oGL
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CLI Support

_A Python 3.7.5 Shell
File Edit Shell Debug Options Window Help

Python 3.7.5 (tags/v3.7.5:5c02a3%a0b, Oct 15 2019, 00:11:34) [MSC v.1916 64 bit (AMD64)] on win32
Type "help", "copyright", "credits"™ or "license()" for more information.
>>>

= RESTART: C:\Program Files\GL Communications Inc\MAPS-IuCS\MAPSCLI\PythonClient\examples\IuCS\RNC\IuCS PlaceCall.py

IuCS Server Connection... True

IuCS Testbed Starting ... True

IuCS Profile Loading... True o=

Check M3UA Health Sgatus. .. True ai Mapscu RNC (UMTS IUCS BGpp SCTP) D
IuCS Call Initiated... True

Call Connecting... [. File Edit View

Call Answered...

Send File started ~ | | |
IuCS Call Status...CALL ACTIVE D = E ! % _ x

IuCS Call Terminating... True

CMOS = 4.15625 vV View Latest Command

LMOS = 4.15625

a1 1:: 2019-1-11 12:08:13.519000 : UserEvent 1 "GetMessagelnfo"# "Index"=12;
i e 1::2019-1-11 12:08:13.619000 : UserEvent 1 "GetMessagelnfo"# "Index"=13;
e b = 1::2019-1-11 12:08:13.717000 : UserEvent 1 "GetMessagelnfo"# “"Index"=14;
DISCARDED_PACKETS = 0 1::2019-1-11 12:08:13.826000 : UserEvent 1 "GetMessagelnfo"# "Index"=1S;
st Dt 1::2019-1-11 12:08:13.926000 : UserEvent 1 "GetMessagelnfo"# "Index"=16;
AVG_JITTER = 0.6875 1::2019-1-11 12:08:14.024000 : UserEvent 1 "GetMessagelnfo"# "Index"=17;
Bl Sl SR . 1::2019-1-11 12:08:14.123000 : UserEvent 1 "GetMessagelnfo"# "Index"=18;
TS Aervir Distonmecting, .. M 1::2019-1-11 12:08:14.222000 : UserEvent 1 "GetMessagelnfo"# "Index"=19;
>>> | Ll 11 2019-1-11 12:08:15,288000 : StopScript 1;

oGL
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