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Supported Interfaces and Nodes

Interface| Elements Purpose

B MSC-VLR | Generally, an internal interface within the MSC. Used whenever the MSC needs access to data regarding a MS located
in its area.

C MSC-HLR | MSC server interrogates the HLR for routing information of a subscriber for a call or SMS directed to that subscriber

D VLR-HLR | Used to exchange data related to the current location of a mobile station and to the management of that subscriber

E MSC- Exchange of handover data between two adjacent MSCs for the purpose of seamless call and message flow

GMSC
MSC-SMSC

F MSC-EIR | Used by the EIR to verify the status of the IMEI retrieved from the Mobile Station

G VLR-VLR | Used to update a new VLR with IMSI and authentication info from old VLR, when a mobile subscriber moves from one
VLR area to another (not shown in the diagram)

H HLR-AuC | HLR requests for authentication and ciphering data from the AuC for a Mobile Subscriber.

Gc |GGSN-HLR| Used by the GGSN to retrieve information about the location and supported services for a mobile subscriber for packet
data services (GPRS, etc.)

Gr SGSN-HLR | Used to exchange data related to the current location and management of a Mobile Subscriber (MS) and Mobile
Equipment (ME)

Gf SGSN-EIR | Used by the EIR to verify the status of the IMEI retrieved from the Mobile Station.

Gd SGSN- Used to transfer SMS over GPRS.

SMSC

Lg MSC-GMLC| Used in Location Services between MSC and GMLC to provide subscriber location and related report

Lh GMLC-HLR| Used in Location Services between the GMLC and the HLR to retrieve the routing information needed for routing a
location service request to the servicing VMSC, SGSN, MME or 3GPP AAA server
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Supported Protocol Standards

MAP Supported Protocols Standard / Specification Used
TCAP TDM

SCCP MAPR4 3GPP TS 29.002 V4.18.0 (2007-09
MTP3 TCAP ANSI T1.114-1996

T D F"-.-“'] SCCP

Q.713, CCITT (ITU-T) Blue Book

MTP3 Q.703, ITU-T Blue Book
MAP ey
TCAP
MAPR4 3GPP TS 29.002 V4.18.0 (2007-09)
>LLP TCAP ANSI T1.114-1996
MTP3D sccp Q.713, CCITT (ITU-T) Blue Book
>SCOP MTP3 Q.703, ITU-T Blue Book
AALS
SSCOP ITU-T Q.2110
ATM
Physical Layer MTP3b ITU-T Recommendation Q.2210
MAP over ATM AAL5 Class C & D (ITU-T 1.363.5)




Supported Protocol Standards (Contd.)

Supported Protocols Standard / Specification Used
MAP MAPR4 3GPP TS 29.002 V4.18.0 (2007-09)
TCAP
SCCP TCAP ANSI T1.114-1996
MTP3 SUA SCCP Q.713, CCITT (ITU-T) Blue Book
M3UA
MZPA | M2UA MTP3 ITU-T Q.782
SCTP
™ M2PA RFC 4165
MAP M3UA RFC 3332
SCTP RFC 4960
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Key Features

* Emulator can be configured as MSC/VLR, HLR, EIR, SMSC, SGSN and GGSN entities to emulate
C, D, E, F interfaces in the GSM network and Gc, Gd, Gf, and Gr in the UMTS network

* Access to all protocol fields in M2PA, MTP3, M3UA, M2UA, SCCP, SUA, and MAP R4 layers such
as TMSI, IMSI, MCC, MNC, MSIN, CCBS and more

* Ready scripts for emulating GPRS Location Update, Mobile Terminating and Mobile Originating
SMS, Location Update, Authentication, Retrieval of Routing Information, Remote User Status, and

Check IMEI Status (Equipment Identification) MAP signaling procedures
* Provides protocol trace with full message decoding of the GSM/UMTS messages

* Supports Command Line Interface (CLI) through multiple command-line based clients including

TCL, Python, VBScript, Java, and .Net

* Option to send reports to database accessible via web interface
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Single Interface Simulation

Testing Scenario

N

e |

EIR HLR
— |
ey 1

VLR SMSC

DUT

<

ﬂMAPS““ MSC, HLR, VLR, EIR, SMSC
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Testing Scenario

Multi Interface Simulation

DUT




Testing Scenario

Wrap Around Testing




Typical Call Procedure

Mobile Originating Call Flow

CM SERVICE REQUEST

Service Request
CC Connection Confirm

<
< Authentication Process >

CM SERVICE ACCEPT

Call Initiation SETUP >

CALL PROCEEDING

Send Authentication Info Arg

>

Send Authentication Info Res

Assignment Request

Assignment Complete

ALERTING

CONNECT

CONNECT ACK

Lo B L L L L L 1 > Traffic
Release Procedure
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Typical Call Procedure
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Location Update Call Flow

GSM A
Location Updating Call

LOCATION UPDATING REQUEST

«

Location Update Confirm

MAP-D

LOCATION UPDATING REQUEST

Insert Subscriber Data Arg

<

Insert Subscriber Data Res

LOCATION UPDATING Response

>
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Typical Call Procedure

SS7 Call
Control

|AM

Routing Information Call Flow
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MAP-C

Send Routing Info Arg

<

Send Routing Info Res

MAP-D

Provide Roaming

MSC / ’

Number Arg

Provide Roaming

>

<

|AM

Number Res
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Typical Call Procedure

Mobile Terminating (MT) and Mobile Originating (MO) SMS Procedures

Mobile Originating Part Mobile Terminating Part

Originating Subscriber Recipient Subscriber

mo-forwardSMArg-

A4

SMS-SUBMIT

mo-forwardSMRes-

N

SMS-SUBMIT-Report

mt-forwardSMArg-SMS-DELIVER

A\

mt-forwardSMRes-SMS-DELIVER-Report

M

SMS-STATUS-REPORT

T

SMS-ACK

S
-
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Typical Call Procedure

Remote User Status Procedure

SetReportingStateArg
>
SetReportingStateRes
€
StatusReportArg
<€
StatusReportRes
>
RemoteUserFreeArg
>
RemoteUserFreeRes
<€
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Typical Call Procedure
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Check IMEI Status Procedure

Attach

S
-

Request

e | s

|dentification Request .
) Identification Response,
Authentication /Security |
checkIMEIArg -| IMEI CHECK REQUEST .
) checkIMEIRes - IMEI CHECK RESPONSE
| MEidentityCheck |

EIR
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Typical Call Procedure
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GPRS Location Update Procedure

CIRY

Routing Area Update

-~

Request

Security Functions

M

Routing Area Update

T

Accept

Routing Area Update

Complete

updateGprsLocationArg

N

InsertSubscriberDataArg

InsertSubscriberDataRes

M

updateGprsLocationRes

W

A4

v

HLR
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Typical Call Procedure
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USSD

USSD Call Procedure

} MSC/ '

“*155#” <SEND>

USSD ACK

W

N

USSD

A\

“1”"<SEND>

USSD ACK

N

MAP_PROCESS_UNSTRUCTURED_SS_REQUEST

HLR

A4

MAP_UNSTRUCTURED_SS_RESPONSE

M

MAP_UNSTRUCTURED_SS_REQUEST

A4

MAP_UNSTRUCTURED_SS_RESPONSE

N

Press:

{1): Recharge

{2): Balance

{3): Card Combiner

Process Request

Recharged Successfully
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Location Services - Lg, Lh Interfaces

MAPS™ MAP {(Mobile Application Part)
Lg and Lh LCS Interfaces Simulation

SMLC — Serving Mobile Location Center
GMLC — Gateway Mobile Location Center
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Supported Lh, Lg Interface Procedures

Location Retrieval Procedure

i

MAP_SEND_ROUTING_INFO | f
LCS Routing Info
_fO F_LCS - Procedure

 MAP_SEND_ROUTING_INFO
MAP-PROVIDE- < “for_LCS_ACK
SUBSCRIBER-LOCATION

Provide Subscriber
Location Procedure

MAP-PROVIDE-SUBSCRIBER-
LOCATION-ACK

Subscriber-Location-Report

==y :

MAP-SUBSCRIBER-LOCATION-
Provide Subscriber REPORT

- <
Location Procedure MAP-SUBSCRIBER-LOCATION-REPORT-ACK

>
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Testbed Configuration IP

MAPS (Message Automation Protocel Simulation) SGSN (MAPIP ITU M3UA]) - [Testbed Setu...

[E7 Configurations Emulator Reports Editor Debug Tools Windows Help

g X

o g

BN T

& B %

¢ &

.
®

LY

.
@ 6

£ 49

wHE|

Config

|Va|ue

| # [ | ¥ Enable

[=] SGSM Interfaces

SG5M IP Address

SGSM Port

SG5M Point Code

SCCP Routing Indicator

Include Calling GT with Route On S5M
SCCP Point Code Indicator

SG5M E164 Global Title Address
SG5M E214 Global Title Address
SG5M Address Indicator

Mature Of 5G5MN Address Indicator
5G5M Global Title TranslationType
Connected Destination Modes

L=] Connected Destination Nodes 1

Meode or Interface Type
Source SCTP Mode
Destination |P Address
Destination Port

Source M3UA Termination T...
Destination Point Code
Metwork Indicator

Signaling Link Selection
M3UA Routing Context Indi...
M3UA Routing Context

HLR. PLMM

Destination SCCP Routing In...
Include Called GT with Rout...

192.168.12.219
2905

0.0.6

Route on GT
False

Absent
234674368
234674368
Mational

Unknown
0
1

Client
192.168.12.145
2905

IPSP

0.0.1
Mational

1

Absent

1

90701

Route on GT
False

Fnber Char

v Stop |

I _Interface

Count Il— app

Edit

Initialisation Errors | @ Error Events

7
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Profile Configuration (IP)

[m=T Configurations Emulator Reports  Editor Debug Toels Windows Help

MAPS (Message Automation Protocel Simulation) SG5N (MAPIP ITU M3UA) - [Profile Editor - M5_Profiles]

- X

& 5

B & 3

¢ &

M

£ 5@

HE .

# | Profies [EditF2 ~ | Config \Value |
1 MsProfile000l [z MSProfile0001 [rEET
AP Versi el i
2 MSProfile00n2 [ _MAP Version - Pelect Option
H=l Mabile Identity
3 MsProfie00o3 L mcc 001 E]
4  MSProfile0004 - MNC 70
5 MSProfilennns - IMsI S01700000000638
- IMEI 3500775232371
6  MSProfile0006 L MSISDM 9017000628
7 MSProfile0007 - Destination M5SISDN 9017000639
& MSProfle000s L= MGT Configuration
a I: Mumber Of Digits to Remove from IMSI 3
% MSProfie0003 Digits to Add 31653
10 MSProfile0010 F=] Authentication Pararmeters
11 MSProfile001l I:j Mumnber Of Requested vectors 1
12 MSProfie0012 =l Authentication Verification Parameters
rone - Verify Authentication False
13 MSProfile0013 Subscriber Type GSM
14 MSProfile00is - UMTS Authentication Algorithm Type Xor
15 MSProfile001s - RE Lensth 16 Bytes
- KEY orkKi 012345678%abcdef(1234567...
16 MsProfile0015 - Operator Variant Parameter Type OPc
17 MSProfile017 ~ 0P 010203040506070809101112...
18 MSProfie00ia - OPc 010203040306070809101112...
- AMF 8000
19 MSProfiled0is L SOM 00000DDDDDIT
+ SM5P et
20 MSProfile0020 g . E‘_ararr|1 t.ers = | Insert e
+] Error Simulation
21 MSProfile0021 o wl
Insert Delete Clear B
@ Initialisation Errors | @ Error Events | @ Captured Errors |
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Script and Message Editor

Script Editor

&

File  Edit  Wiew Help

DEEHBZ P

X

Script Editor - Script - UpdatelocationArg_MSCVLR

- Send

- Recw

- Decode

- Bind

- Unbind

- Load Profile

- Start Tirmer

- Stop Tirmer

- 3top Retransmit Timer
Conditional & Flow Control
- If Staterments

- Wait Staterments

- Loop Staternents

- Add Label..,

- GoTo..

- Message Handler

.. User Bwent

- Active User Bvent
-Wariahle

- Mlaps CLI

- Logs S Comment

- zend Report

- tility Funictions

- Resurme

- Return

- Bt

el
£2)

Linet | Script ~
1
2 A4 Thiz Script Initiates Location Update procedure 247
3
4 M nitialization A4/ M Ed 1 t
5 essage Itor
[ Calld=$_Calld++;
7 invokeld=$_invokeld++;
g ifLireokeld:> 127) s Message Editor - updatelocationsrg > =
] invokeld=1; ’ . . .
o i File “iews Direction Tools Help
10 endif
11 F.eyldentifier.imszi; = M 7 x
12 MsgHandler : "MaptsgHandler''; iR
13 Interfaceld = [Connectionl dentifier - 1) - -
N ’ - uoT data =13 -
14 lsGeneration=1; = SCCS o Jnieata J
15 goto ldentify Connection’'; =E52a0s 1¥pe DTS unitdate service = 10
1 Callings SN=7: : :angatol}l\:—m;d Parareters ED Empedited data = 11
17 YLRGTAddiess=$Calingbddress: = anc:ﬁggp:waggz,ess E Expedited data acknowledgement =12
= H . H ezel request =
::g MSCET Address=$alinghddress; Calling Party Address RS5C Reszet confirm = 14
B . D ata ERR Protocol data unit error = 15
20 zend "updatel ocationdrg” "updatelocationdrglmport” "Streamld” = StreamlD "Conng . IT Inactivity test = 16
. . . L H L Optionals arParms .
1 starttimer LpdatelocationT imer _mTimelut meec; Bl MAP Fid HUDT edtended unidats = 17 ~
22 Statuz="Locahion Update Meszage zent' ; :
" . " = MAP Package Type
23 EventLog ["Location Update Message sent''); - Begin
24 . . Originating 1D % alue
25 wait; - DialoguePortion
i . - ComponentPortion
27 /44 Merzage Handling #//
28 Calling Address = 9198450588000 -~
29 "MapMngandler": Data = mandatory parameter
a0 goto MeszageT ype  "Default”; noza Parameter length = a7
K1l SCCP user data = x5ZEE48031E00S16E1EZE1C060700118605010101A011500FS00207
an "nindatel AnatinsPas™ Optional Wariabkle Length Parameters = MNone
£ =
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============ MAF R4 Layer ============
O0Z5 MAP Package Tvwpe

ooz 5 Beogin

ooze Length

ooz7? Originating ID Walue
ooz Length

onzs Walue

oozC DialoguaPortion
0oz Length

O0zZE Structured Dialoguae
Y T o1

£

Ready

CHOICE

TAG 01100010 APPL CONST (IMPLICIT SEQUENCE)
255 (x55)

TAG 01001000 APPL PRIM (IMPLICIT OctetStcring)
3 (=03

x1lE =00 =31

Tacz 01101011 APPL CONZT
20 (xl1lE}

TAG 00101000 TNIYV CONZST EXTERHNAL(IMPLICIT SEQUENCE)

so sae1en

(IMPLICIT =EQUEMNCE)

S LIRA
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Loading Scripts
and
Profiles

Message Sequence

oGL
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MAP Call Generation at MSC/VLR Node

Active Calls Call Status Call Events

2 ]@]

<

s eB% dE se e

8 X

Q
19

MAPS (Message Automation Protocol Simulation) GMLC (MAPIP ITU M3UA) - [Call Generation - CallGenDefault] / / /

CLIE ¥ 4 /

iﬁ.Configurations Emulator Reports Editor Debug Tools Windows Help
Events

SrNo Profile Call Info Script Executio Status Ev... | Result Totall...

MSProfileD001 901 700000000638 e Start l bscriber Lo Re

Script Name

ProvideSubscriberLocationfrg GMLC. gls

L

lone | 7 [
I Pass 1 1

2 ProvideSubscriberLocationdrg_GMLC.gls MSProfile0001 901700000000638 L Start l Subscriber Location Receiv None
1
[ add | Deletel Insert | Refresh| Start | StartAIl Stop | StopAIll Abort IAbortNI|
| save | Coumnwidth —f———— ¥ ShowLatest
============ MTP3 User Adaptation Layer ===s======== = \A
GMLC MSC 0000 Version = 00000001 Release 1.0
0002 Message Class = 00000001 Transfer
0003 Transfer Message Type = 00000001 Payload Data
. - q 0004 Message Length = 188 (x000000EC)
provideSubscriberLocationRes 144905461000 B e ke =
I 0008 Tag = %0210 Transfer Protocol Data
000A Length = 179 (x00B3)
Originating Point Code =
000E Point Code = 0.0.6(..000000 00000110)
Destination Point Code =
001z Point Code = 0.0.1¢(..000000 00000001)
0014 Service Indicator = ....0011 sccp
0015 Network Indicator o 10 National Network
0016 Message Priority | ST 00 Priority Code O
0017 Signalling Link Selection = 1 (x01)
Parameter Padding = x00
==zsz==s==== SCCP lLayer ====zs==z=== =
0018 Message Type = 00001001 UDT unidata
Handatory Fixed Parameters = Jv
< > < >
§ Scripts ), Message Sequem:e,( Event Config )\ Script Flow /
@ Initialisation Errors | @ Error Events | @ Captured Errors | ® Link Status Up=1Down=0 | 4

)ecode Message
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Message Sequence =<
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MAP Call Reception at HLR Node

SendRoutinglnfoforLCSRes_HLR.gls 901700000000638

SendRouting Info For LCS sent

MAPS (Message Autormation Protocol Simulation) HLR (MAPIP ITU M3UA) - [Call Reception] - a x
% Configurations Emulator Reports Editor DebugTools Windows Help - || %
: ; - . # . . C D |
_Q—_%}.&% BB %N v ¢ ® 6 6 = 'z«‘@
Sr Mo I Script Name | Call Info | Script E xecution | Status | Events Events... | Results 1
1 M3UA, gls 1000  see | ASP Active SendASPDo... Pass /
2 SCMG.gls 1000 - Subspstem Status-Test
3 SCMG.gls 1000

stop | stopal | Abort | abort Al | & showRecords [ select Active Cal [ autoTrash _ Trash |

<

Message Length
Protocol Data
Tayg
Length
Originating Point Code
O00E Point Code
Destination Point Code

oolz Point Code
00l4 Service Indicator
0015 Network Indicator
0016 Message Priority
0017 Signalling Link Selection

Pdu

ammammmsmsm= SCCP Layer =ssssssmsm=m
0018 HMessage Type

Mandatory Fixed Parameters

Protocol Class Parameter

0019 Class
o019 Message Handling (Class 0 and 1 only)
00lA Pointer to Mandatory Parameter
001B Pointer to Mandatory Parameter
001lC Pointer to Mandatory Parameter
Mandatory Variable Length Parameters
Called Party Address

Save | ColumnWidth — ———— [ ShowLlatest
“F ============ MTP3 User Adaptation Layer ============ = '\ A
GMLC HLR 0000 Version 00000001 Release 1.0
sendRoutinglnfoF orLCS Ar 0002 Hessage Class 00000001 Transfer
l g g 5:02:12.661000 0003 Transfer Message Type 00000001 Payload Data

140 (x0000008C)

®0Z10 Tramsfer Protocol Data
132 (x0084)

0.0.2(..000000 00000010}

0.0.6(..000000 00000L10O)

-...0011 sccCp

...... 10 National Network

...... 00 Prioricvy Code O

1 {x01)
x®0900030D170A920700110032644763080A9204

00001001 UDT unidata

-...0000 Class 0

0000.... No Special Options
Parm0 offset x03 (3)

Parml offset x0D (13)
ParmZ offset x17 (23)

nandatory parameter J
>

>

\ Scripts ) Message SequenceA Ewent Config )\ Script Flow /

Initialisation Errors | @ Error Events

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

_» Call Results

Decode Message
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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

% Load Generation - LoadGendefault

HE &
Max Active Calls | 2000

[ Multi Distributions

Scripks

Total Calls To Generate | * {* indicates no limit)

v Unique Distributions Per Script

Statistical Distribution | Fixed -
CalRate 200

Profile I Exclusive Prfiies

Scripks

| Profile

MoForwardsmarg_SGSh

Add ‘ Delete |

[ Stop Time

Days |D J Hours |E| J Minutes |0

MSPrafila0001
MSProfile0001
MSPrafilz0002
MSProfilz0003
M3Profile0004
MSPrafilz0005
MSPrafilz000&
MSProfilz0007
M3Profile000g
MSPrafilz0009
MSProfilz0010

Add Delete

| Start Tire - 00:00: 00,000

| End Time - 00:00:00.000

Start

Fixed Ramp Uniform
Fixed Ramp Unifarm
o ~eeseeeseeseeo Max Call Rate s
P 75 % ------------- ; y
"3 50 = [
S 2
- - o Call R =
Time (sec) Ramp Duration Time (sec) Min Call Rate Max Call Rate
Normal Saw-tooth Step
Normal Sawtooth S 1 Max Call Rate
% 40
o
i e Call Rate E b R
< \ 0. ! Ste
3 2 Staet Call P
> Rate |0~
4 all Rate
40 Call Rate 80 — - o o 2o
Min Call Rate Max Call Rate Ramp Duration Time {sec) Time Step Time (sec)

' GL

Communications
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Message Statistics

X Statistics =n ol ==
':El" 5':-3':5 MEEEEQE StatS -\.RESEI: .....
Message Tvpe Tx Count F.x Counk Fetransmit Count
554 subsysterm-allowed 1 1 0
55T subswskem-skatus-kesk 1 1 0
Signalling link kest acknowledgement message 1 1 1]

Signalling link. kesk message 1 1 0
insertSubscriberDatabrg 1490 0 0
insertSubscriberDataRes 0 1309 0
updateGprsLocationarg 0 1490 0
updateiprsLocationRes 1309 0 0
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Call Event Log

=] Events [ S

Event Log l Errar Events] Captured Emars

Date/Time | Captured Events | Call Trace Id Script Mame Script Id

2014-10-29 153241170000 Subzystem-dllowed 1 SCHG.als ProtScriptld_=834237-1535-4:
2014-10-29 15: 3506105000 Loaded Profile : MSProfile0d 01 700000000626 Updatel ozationRes_HLR . glz ProtScrptld_2979773-1537-4:
2014-10-29 153506105000  Location Update Meszage is received 01 700000000626 pdatel ocationFes HLRA. gls ProtScriptld_2979773-1537-4%
2014-10-29 153506, 735000  Subscrber D ata Inzertion iz successiul 01 700000000626 pdatel ocationFes HLRA. gls ProtScriptld_2979773-1537-4%
2014-10-29 153506237000  Location Update Successhul 01 700000000626 pdatel ocationFes HLRA. gls ProtScriptld_2979773-1537-4%
2014-10-2915:38:09.235000  Loaded Profile :; MSProfile05 01 70000000027 SendduthenticationlnfoRes_HLR.glz ProtScriptld_2162907-1539-4%
2014-10-2915:38:09.235000  Sendduthenticationnfo R eciewved 01 70000000027 SendduthenticationlnfoRes_HLR.glz ProtScriptld_2162907-1539-4%
2074-10-2915:38:09.235000 RAMND 1 = 0x292°BER4E16CDEAERZI049F1F1BE... 9071 700000000627 SendauthenticationinfoRes_HLR. gls ProtScrptld_2162307-1535-4:
20714-10-2915:38:09.235000 SRES 1 = Oxb4260 228 01 700000000627 SendauthenticationinfoRes_HLR. gls ProtScrptld_2162307-1535-4:
2014-10-2915:38:09.235000  KC 1 =0:1CA6307IFFEC200 01 700000000627 SendauthenticationinfoRes_HLR. gls ProtScrptld_2162307-1535-4:
2074-10-2915:38:09.235000 End 9017 00000000627 SendauthenticationinfoRes_HLR. gls ProtScrptld_2162307-1535-4:
2014-10-29 15:33:09.235000  Authentication Successful 901 700000000627 SendduthenticationlnfoRes_HLR.gls ProtScriptld_3162307-15359-4
2014-10-29 15:38:14.401000  Loaded Profile :; #SProfilels 901 700000000628 AythenticationF ailureReportFes_HLR.gls ProtScriptld_3168071-1541-4%
2014-10-29 15:38:14. 401000 Authentication Failure Beport Beguested 901 700000000628 AythenticationF ailureReportFes_HLR.gls ProtScriptld_3168071-1541-4%
2014-10-29 15:38:14.422000  Avthentication Failure Beport Fesponse Sent 901 700000000628 AythenticationF ailureReportFes_HLR.gls ProtScriptld_3168071-1541-4%
2014-10-29 15:38:20.893000  Reguested U550 Sting = proceszl)nstructuredSS-RequestRes HLR. gl ProtScriptld_3174573-1543-4:
2014-10-29 15:32:20.893000  Reguested USSD Sting = *#101# ProtScnptld_3174573-1543-4384  processUnstructuredSS-FequestRes HLR gl ProtScrptld_3174573-1543-42

2014-10-29 15:38:21.553000
2014-10-29 15:33:21.554000

L N et

L

Clear

| Caphture Events ta file

FRequested USSD Sting = *#1014#
Requested USSD Sting =1

-

Save Events

]

FrotSoiptld_3174573-1543-4334
ProtSonptld_ 3174573-1543-4384

| ma e ar—— =, amm

proceszl ] nstructuredSS-RequestRes HLR.gls
processlnstructuredS S -RequestRes_HLR gls

-

ProtScrptld_3174573-1543-4-

ProtScriptlid_3174573-1543-42

| A= am

>

-
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MAPS™ MAP (Mobile Application Protocol)
Call Generation over TDM & ATM

28



MAPS™ MAP TDM and ATM Testbed Setup

B Configurations

Ernulator  Reports

Editar

Debug Tools

Windows Help

FAPE (Message Automation Protocol Simulation) M3C (MAP 3GPP ) - [Testbed Setup - MSC_HLR] - O

M8 MAPS (Message Automation Protocol Simulation) MSC (MAP 3GPP ATM)

Configurations

Emulator Reports  Editor Debug Tools  Windows  Help

Qg

i » 3

¢ &

M

£ 4@

Qg

i » 3

d R YER N

HER|

| ~

End Uzer Confi

Destination Address Indicator

Mature Of Destination Address Indicator

Config |‘u’a|ue
=) MSC Interfaces
H=l MSC 1
L= msc 1
~  MSC Point Code 0.0.6
I SCCP Routing Indicator Route on GT
- MSCE164 Global Title Address 234674369
- MSCE214 Global Title Address 234674369
MSC Address Indicator Mational
- Mature Of MSC Address Indicator Unknown
- MS5C Global Title TranslationType 0
U=l Connected Destination Nodes 1
L\ﬂ Connected Destination Modes 1
._ Mode or Interface Type HLR
H=l MTP Signalling Cenfiguration
T1 Port Number 1
Timeslot 23
SignalingSubchannel 1.8
Metwork Indicator Mational
Signaling Link Selection 1
-  Destination Point Code 0.0.1
 Adjacent Point Code 0.0.1
— HLR PLMMN 90701
I Destination SCCP Routing Indicator Route on GT
I Destination E164 Global Title Address 234674368
I Destination E214 Global Title Address 234674368

International

Unknown

Destination Global Title Translation Type 0

guration

M5 Profiles.xml

@ |Initialisation Errors

— DestinationMode

|Select Option

[HLR

| @ ErrorEvents

5 | Testbed Setup - MSC_HLR_1-Link_1-DstNode

HEBBR

Destination Point Code
Adjacent Point Cede
- HLRPLMMN
- Destination SCCP Routing |...
- Include Called GT with Rout...
- Destination SCCP Point Co...
[ Destination E164 Global Titl...
- Destination E214 Global Titl...

- Mature Of Destination Addr...

- Destination Global Title Tran... 0

End User Configuration

Config |‘u’a|ue | 2
[=] MSC Interfaces
H=l MSC 1
L= msc 1
| | | MSCPoint Code 0.0.6
- SCCP Routing Indicator Route on GT
I Include Calling GTwith Route On 5... False
- SCCP Point Code Indicator Absent
- MSC E164 Global Title Address 234674369
- MSC E214 Global Title Address 234674369
- MSC Address Indicator Maticnal
~  Mature Of MSC Address Indicator Unknown
- MSC Global Title TranslationType 0
L=l Connected Destination Nodes 1
L5 Connected Destination Nodes 1
._ Mode or Interface Type HLR
H=l MTP Links 1
L=l MTP Links 1
I
- Signaling VPI 105
Signalling VCI 106
Metwork Indicator Maticnal
Signaling Link Selec.., 0

Q0701

Route on GT

False "]
Absent

234674368

234674368

- Destination Address Indicator International

Unknown

v
Initialisation Errors

 SourcePointCode

Fnber Char

jo.0.6

start | Edit

| Error Events

Captured Errors

Y
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MAPS™ MAP TDM and ATM Profile Editor

MAPS (Message Lutomation Protocol Simulation) MSC (MAP 3GPP ) - [Profile Editor - MS_Profiles] - m] X MAPS (Message Autamation Protocal Simulation) MSC (MAP 3GPP ATM) - [Profile Editor - MS_Profiles] = ]
¥ Configurations Emulator Reports  Editor Debug Tools  Windows Help _ e x A Configurations Emulator Reports Editer Debug Tools Windows Help HEIE
A N X 5 = n
o g o & NS oS Hheass Bl s EHG S L0
HEl . HRER 9
e Profiles (Edit-F2 ~ || Confi Val ~
# | Profiles (Edt-F2) ~ | Canfig Value ~ [|[* enable B [vetee | .
TS =) MSProfiled001 gl ————————|
rofile £ -
Y= : P——— [ MAP Version 3 Enter Digi
2 MSProfilennnz i Hzl ATM Link Selection
S F=) Mobile Identity 3 MSProfiledns t Originating Global Title Address 234674369 = 9700000000635
Tene Fomcc 901 4 MEProfieons Destinstion Global Title Address 2u671368
4 MSProfilenont E MNC 70 [ — HZl Mobile Identity
’ F ool 901700000000638
5 MSProfilenons
6 MsProfledoog
] FoME 3500775232371 o
6 MSProfilenons L msson 0017000638 7 MsProfleqoo? 901700000000638
7 MSProfilsino? L Destination MSISDN 9017000639 & MSProfileqons j ST YEP R,
8 MsProfilennns r=l Authentication Parameters 9 MEProfieqns [ Msson saryeocess
L Destination MSISDN 9017000639
Number Of Requested vectors 1 "
9 MSProfiennns 10 MsProfieoto L Destination IMSI 901700000000633
{+] Authentication Verification Parameters ™sl 12345678
FleD011 I~ "
10 MSProfilennio L=l SMS Parameters 11 MsPro
Type Of Identity IMs|
11 MsProfilennt [ SMS Character Set UCS2(16 bit] 12 MsProfie00iz L=} MGT Configuration
12 MSPrafienniz [ SMS Data for Default and 8 Bit Data Test SMS 0001 13 MsProfi00L3 I: Number Of Digits to Rermove from IMS! 5
) [ SMS Data for UCS2 005400650073007400200053004d0053002000... 14 MSProfleDnid Digits to Add 31653
13 MSProfilednld L Trigger New Dialog Per Fragment False 'S MsProfien0ts H=l Authentication Parameters
rofie
14 MSProfile0nis b Request TP Status Report Dizble ' Number Of Requested vectors 3
[P — I TPDA Type Of Number National 16 MsProflennis F=) Authentication Verification Parameters
rofie . :
- TPDA for Alphanumeric Destination address 512345 17 MsProfilenni? [~ Verify Authentication False
16 MSProfilednie L Destination SME Address 249740408 15 MsProfiennia |- Authentication Algorithm Type GSM Comp128 V1
17 MSProfilenn1? L Metwork Node Address 121212121212121 " [ RESLength 16 Bytes
|2 password Parameters 19 MaProfilennia L KEYorki 0123456788abedef0123456...
18 MSProfilenois |- Operator Variant Parameter Ty op
Current Password 5501 20 MSPrafie0nzn perator Variant Parameter Type <
19 MSProfilednia New Password ss21 21 MSProfieDnzL Fge 0102030405060 708091011...
20 MSProfile0020 H=l Remaote User Status 22 MSPrafilennzz [ope D10203040506070809101...
- - L aMF 8000
[ — [ CCBS State in SetReportingStateRes CCBS Not Idle 23 MSProfien0z3 - [ con ~0A00000070
— Remote User Free Qutcome Accepted '
27 MSProfilennzz COBS State 24 MsProflenoz4 L Invoke Updste Loaction After Authenticati... False
- tate in Status Report CCBS ldle B USSD Con
25 MSProfie0nzs rd onfiguration
23 MSProfile00zs = Menitoring Mode in Status Report A-Side H=l SMS Parameters
34 MEProfile0nz4 - Call Outcome in Status Report Success 26 MSProfien0ze L SMS Character Set UCS2(16 bit)
25 MSProfile00zs & LCS Parameters 27 MsPrafiennz? L SMS Data for Default and 8 Bit Data Test MO SMS 0001
- LCS Coordinates Input Method Profile 26 MSProfleDnza b SMS Dats for UCS2 D054006500730074002000...
26 MSPrafile0oze - LCS Coordinates CSV File Name Locatien_Ceordinates.csv 25 MePrafi0nzs - Trigger New Dialog Per Fragment False
27 MEProfilennzy L Number Of Reports far CSV 5 rarte I Request TP Status Report Diable
b LCSEvent Emergency Call Origination 30 MSProfilen030 - TPDAType Of Number National
% MSFrofie0nze - LCSClient Type Emergency Services 31 MSProfle0031 - TPDAfor Alphanumeric Destination address 5_12345
23 MSProfilennza L5 Location Estimate Parameters s WEPrflennaz L Destination SME Address 249749400
30 MSProfile0nzo LZ) Error Simulation L Network Node Address 121212121212121
33 MEProfile0n3 H#l Password Parameters
] L Error Simulation Type None
31 MSProfiledist - - 34 MSPrafie0nad HZl PSI Response Parameters
L PAbort Cause incorrectTransactionPortion L subscriber Stat NetDetNotReachabi
32 MSProfile003z I uAbortCause Application-Context-Name-Not-Supported 35 MSProfie00ss e oeachene
PP PP b Include VLR Number False 5
33 MSProfiled0ds — Reject Reason for General Problem unrecognizedComponent 36 MSProfile0n3s I Age Of Location 50
O — I Reject Reasen for Invoke Problem resourcelimitation 37 MSProfienns? L Include CellGlobal Id or LAl Cellld
— Reject Reason for Return Result Problem mistypedParameter R — L CellD 1
rofie
35 MSProfiled03s L RejectReason for ReturnErrar Problem unrecognizedinvokelD L ac 1
36 MSProfile0nzs F  Return ErrerCode busySubscriber ] e ([ 39 MSProfis0033 L#l Remote User Status
& Simulate Version 2 Fallback Disable 40 MSProfile0040 H#l LCS Parameters
37 MSProfile0ns? v Properties Add | Insert | Delete
v ||| Frep o — -1 L Eror Simulation =
L
Insert Delete Clear s B P
@ Initialisation Errors @ Error Events @ Captured Errors @ Link Status Up=0 Down=0 @ Initialisation Errors [C EerEms [C G | @
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MAPS™ MAP TDM Incoming Call Handler Configuration

-

(X

Incoming Call Handlers Configuration - default

H R

Meszage Mame

Script Mame

updatelocationdrg
updateaprelocationdrg
sendduthenticationlnfodrg

gendA outinglnfoF arlLCSAmg

gendR outinglnfoFarSharg
provideSubzcriberlocationdg
purgetd Sdrg

readyFarShddrg
processlnstructuredSS-Requestdng
Signalling link test meszzage

554, subzystem-allowed

55F subzystem-prohibited

55T subsystem-status-test

S0G subsystem-out-af-zervice-grant
S50R subzyztem-out-of-service-request
SCC S5CCP/zubsystem-congested
gendF outinglnfoF arG pradeg

failureR eportérg

authienticationF alureReparkdrg

Add Delete Clear

UpdateLocationRes HLR.qgls
UpdateGPRSLocationFes HLR.agls
SendduthenticationlnfoRes_HLR gls
SendH outinglnfofarlLCSRes_HLR.qls
SendR outinglnfoforSMAes HLR . gls

Purgetd5SRes_ HLR.glz
readvForStAes HLRA alz
proceszlnstructuredS5-AequestFes HLR . gls

SCMG.aglz

SCMG.aglz

SCMG.qglz

SCHMG.glz

SCMG.aglz

SCMG.qglz

SendF outinglnfofarGPRSRes HLR.gls
FailureR eportRes_HLR.glz
AuthenticationF ailureR eportRes_HLR.agls

Scripts
Updatel ocationRes_HLR.gls * Sequence
(" Random
Up
Cror

add | Delete |

(= || & |mSm
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Loading Scripts
and
Profiles

Message Sequence

oGL

Communications

MAPS™ MAP TDM Call Generation

hg., Configurations Emulator Reports  Editor Windows Help

QE D s ¢ e

MAPS (Message Automation Protocol Si

Active Calls Call Status Call Events

lation) MSC {(MAP 3G

3 - [Call Generation -

allGenDefault]

HR . &lfe

| |

|

StMo_| Script Name Profile Call Infa Sciipt Execution Status Events Events Profile | Result Total Iterations leted Iterations
UpdateLocationtig MSCVLR.gls ofile04 | 901700000000 Start : d None
2 Sendduthenticationlnfodrg VLR gls MSProfile05 Start None Unknown 0
3 AutherticationF ailuredig_MSC.gls MSProfile0s Start None Unkrown 1 0
4 processUnstucturedSS-Requestrg MSC.agls  MSProfiled? Start None Unknown 1 1]
5 ReadyForSMang VLR gls MSProfile0g Start Mone Unknown 1 1]
[ PurgeMSarg_MSC.gls MSProfile03 Start None Unkniowin 1 0
add | Delete | nset | Refresh | stat | statan Stop Stop Al abort | abort Al
Save | Column Widh —— p—————
sxsssmssssss HTP3 Layer ssssssssssss = \
MAPS purt 0000 Service Indicator = ....0011 scce
0000 Priority Code = _.00.... Priority Code 0O
0000 Sub-service field = 10_..... National Network
. " 0001 DPC = 0.0.1(00000001 ..000000%
insertSubscriberD atadig 11:35:29,358000 0002 OPC = 0.0.6{10...... 00000001 ....0000)
X i 0004 Sigmalling Link Code = 0001l.... (1)
insertSubscriberDataRes ’“_35_2935&]]] Higher Layer Data = x0981030C160992060072005457845704920700110013644763085462524804000001
T ===ssssss=== §CCP layer =s==sssssss=== =
updatel ocationRes .. 0005 Message Type = 00001001l UDT unidata
11:35:28.353000 Handatory Fixed Parameters =
Protocol Class Parameter =
00os Class = ....0001 Class 1
ooos Message Handling (Class 0 and 1 only) = 1000.... return message oOn error
0007 Pointer to Mandatory Parameter = Parml offser x02 (3}
0008 Pointer to Mandatory Parameter = Parml offsec x0C (12}
0002 Peointer to Mandatory Parameter = ParmZ offset xlé (22)

<

000&

000E
000B
oooB

<

Mandatory Variable Length Parameters
Called Party Address
Parameter length
Address Indicators
Point Code Indicators
E8N Indicators
Global Title Indicators

mandatory parameter

....... 0 Address does not contain signalling peoint code
1. Address contains subsystem number
..0100.. Global title includes translation type, numbering plan,

enc: vl

S/

I Sciipts ), Message Saquence/( Event Config )\ Script Flow /

@ Error Events @ Captured Errors

@ Link Status Up=1 Down=0

Decode Message
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Message Sequence

oGL

Communications

MAPS™ MAP TDM Call Reception

MAPS {(Message Automation Protocol Simulation) HLR {(MAP 3GPP ) - [Call Reception]

Call Results

S Configurations Emulator Reports  Editor Windows Help
e . & \
Y ETYEY Y IEEID
StNo | ScriptName | callinfo | Seript Execution pStats [ Events Events Profile | Besults
1 SLTM.gls 0.01,0.0€1 MTP3 Active Initiate SLTM Pass
2 SCMG.gls 1 Subsystem-llowed Initiate SST Pass
UpdateLocationFies_HLR.gls 901700000000526 [ Completed Location Update successful
4 UpdateLocationRes_HLR.gls 301700000000626 Completed I| Location Update successhul
]
m Abort Al | [V showRecords |~ AutoTrash  Trash I \
Save |  ColumnWidth T
MTP3 Layer ============ = s
ouTt MAPS 0000 Service Indicator = ....0011 Sccp
Prioricy Code = _.00.... Priority Code 0O
Sub-service field = 10...... National Network
- 0001 DPC = 0.0.1{00000001 ..000000)
insertSubscriberDatatig 11.24:19.489000 0002 0PC = 0.0.6(10...... 00000001 . ...0000)
. 0004 Signalling Link Code = 000L1. i1}
insertSubscriberDataRes Poi1:26:20.142000 Higher Layer Data = x0981030C160992060072005457848704920700110013644763085462524804Qp0ooc
T == === 5CCP Layer ============ =
< updateLocationRes o 0005 Message Type = 00001001 UDT unidata
11:34:20.151000 Mandatory Fixed Parameters =
Protocol Class Parameter =
0006  Class - .00 Class 1 > Decode Message
o00s Message Handling (Class 0 and 1 only) = 1000.... return message on error
0007 Pointer to Mandatory Parameter = Parwd offsec =x03 (3)
0008 Pointer to Mandatory Parameter = Parml offset xOC (12)
0003 Pointer to Mandatory Parameter = ParmZ offset xl& (Z22)

<

000A

000B
000E
000B
000E
000B
oooc

Mandatory Wariahle Length Parameters

Called Parcy Address
Parameter length
Address Indicators
Point Code Indicators
EEN Indicators
Global Title Indicators
Routing Indicators
Hatl/Int]l Indicators
Subsysten nmunber
Translation Type

mandatory parameter

enc

2

....... 0 Address does not contain signalling point code

...... l. Address contains subsysten nuuber

..0100.. Global title includes translation type, numbering plan
0...... Route on GT.

[ Address is national

00000110 HLR

00000000 unknown J

i Scripts ), Message Sequenoe/( Event Config )\ Script Flow /

@ Error Events | @ Captured Errors

| ® Link Status Up=1Down=0 |
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MAPS™ MAP TDM Events Log

B Events o[ B[]
Event Log l Error Events ] Captured Errors
Date/Time | Captured Events | Call Trace Id Script Mame Script 1d
2015-3-21 11:33:00.240000  MtpZLinkStatuz: QutdfService (1. Reazon:Link Just Ope... MTFZ2
2015-9-21 11:33:00.313000  MtpZLinkStatus: [nitial&hignment @1 MTFZ
2015-9-21 11:32:08 943000 Mtp2linkStatus: AlignedReady 1 MTP2
2015-9-21 11:33:09.575000  Mip2linkStatus: InService ;1 MTFZ
2015-3-21 11:33:09. 660000 MTP2 Initiated 0.0E0011 SLTH.gl= FrotScriptld_0_517132383-3525-2432
2015-9-21 11:33:10.020000  StreamId =1 0060011 SLTH.gl= FrotScriptld_0517192383-3625-23492
20159-3-21 11:33:10.030000  MTP3 Initiation A equested 0.0.6.0011 SLTM.gls ProtScriptld_0517192383-3525-3432
2015-3-21 11:3310.031000  MTP3 Activated 0.0E0011 SLTH.gl= FrotScriptld_0_517132383-3525-2432
2015-9-21 11:3310.083000  Subszystenn-Statuz-Test 1 SCMG.gls FrotScriptld_1_517202743-3627-3492
20159-3-21 11:3310.234000 - MTP3 Activated 0.0.6.0011 SLTM.gls ProtScriptld_0517192383-3525-3432
2015-3-21 11:33:10.333000  Subsystem-Allowed 1 SCMG.gls FrotScriptld_1_517202743-3527-3432
2015-9-21 11:33:10.662000  Subsystem-Allmyed 1 SCHMG.gls FrotScriptld_1_517202743-3527-3492
2015-3-21 11:234:13.105000  Location Update Mezzage zent 901 700000000626 UpdatelLocationdeg_MSCWLR.glz  CGProtScrptld_0_517271716-3528-4152
2015-3-21 11:34:13.847000  Subzcriber Data Ingerted in VLA A01700000000626  UpdateLocationdrg MSCVLR.gl:  CGProtScrptld_0_517271716-3628-4152
2015-9-21 11:34: 20460000 Location Update Completed 901 700000000626 Updatel ocationdrg_MSCWLR.glz CGProtScriptld_0_517271716-3528-4152
2015-9-21 11:535:28.771000  Location Update Meszzage zent 9071 700000000626 UpdatelLocationdeg_MSCWLR.glz  CGProtScrptid_1_517341441-3530-4152
2015-3-21 11:35:29.353000  Subszcriber Data Ingerted in VLA A01700000000626  UpdateLocationdrg MSCVLR.gl:  CGEProtScriptld_1_517341441-3620-4152
2015-9-21 11:25:23.959000  Location Update Completed 901 700000000626 Updatel ocationdrg_MSCWLR.gl: CGProtScrptid_1_517341441-3530-4152

L4

Clear |

Save Events

| Capture Events ta file

-
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Load Generation

[ ) Stability/stress and Performance testing uSing Load Generation MAPS (Message Automation Protocol Simulation) M3SC (MAP 3GPP ) - [Load Generation - LoadGendefault] - [} X
£ LConfigurations  Ernulator  Reports  Editor  Debug Tools  MWindows  Help - & x
[ i i O 2 & 2 ; W | o &0~ BN BN | €
- Different types of Load patterns to distribute load RELs3RBRTY se6/f %@
_ _ HRB
« User can load multiple patterns for selected script T Cole T enerte [+ (*tes o)
Max Active Calls ’W W Unique Distributions Per Script
» User configurable Test Duration, CPS, Maximum and Minimum @ i psrbutons oo colspersee [0
Distributi | Descripti add
Cal I R ate etC U;F!rn:l - MT:;:Z:IDDnJ MaxCR:Sp, Duration=10 Remove
:I;:nfal I'Sl‘ian"Cp;iiETuhg.;x[c)a:ggn,?&ationﬂﬂ Remave All
Edit ) ) ]
. H Scripts Profle [ Exclusive Profiles
FIXEd Ra m p U n Iform Scripks Profile "
" ationInfodrg VLR MSPrDF?\eDODI
Fixed Ramp Uniform Maprfieanns
MSProfile0004
o) e————— AP N R S o 7 Max Call Rate 1 MEPrafiiz0005
/ / M3Profile000s
2% q F-ocomemeee- o MSProfilenon?
% e MSProfien0ns
& € E _______ o MSProfile0009
T_‘ 3 / MSProfile0010
Y .
. —_ Ao Call Rale = < 2
Time (sec) Ramp Duration Time (sec) Min Call Rate Max Call Rate Add Delete Add Delete
I Stop Time | Start Time - 00:00:00,000
Normal Saw-tooth Step evs |a ]| s [aile] nutes o] [End Time - 00:00:00.000 —
@ Initialisation Errors @ Error Events ) Captured Errors
Normal Sawtooth §0f----====n=nnmsnn | Max Call Rate
%
&
% o, Mace Call Rate A 3 S R
- // hi“..'ulf:r: —
G all Rate
— —- Stwg
40 Call Rate 80 e aznne
Min Call Rate Max Call Rate Ramp Duration Time {sec) Time Step Time (sec)
—

oGL
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Bulk Call Generation

|%-, Configurations  Emulator  Reports  Editor  Windows Help

QERs seB ¥ e

WMAPS (Message Automation Protocol Simulation) MSC (MAP 3GPP ) - [Call Generation ]

HER . 8 |[sa

SrMa || Script Mame | Prafile | Call Infa Script Execution Statuz Events Rezult Total lterations | Completed Iterations
1 dpdatelocationdrg_MSCVLR.gls M S Profile0 Start MNone Urknown 10 1]
2 |Jpdatel ocationdrg_MSCVLR.gls b S Prafilel2 Start None Urknown 10 1]
3 |pdatel ocationdrg_MSCVLR.gls b SPrafilels Start None Urknaown 10 1]
4 |Ipdatel ocationdrg_MSCVLR.gls b SPrafile04 Start MNohe Urknaown 10 1]
5 |Ipdatel ocationdrg_MSCVLR.gls b SPrafile0s Start MNohe Urknown 10 1]
[ Idpdatelocationdrg_MSCVLR.gls M S Profile0E Start MNone Urknaown 10 1]
7 dpdatelocationdrg_MSCVLR.gls M S Profiled? Start MNone Urknown 10 1]
8 |Jpdatel ocationdrg_MSCVLR.gls b S Prafile0s Start None Urknown 10 1]
9 |pdatel ocationdrg_MSCVLR.gls b SPrafile0d Start None Urknaown 10 1]
10 |Ipdatel ocationdrg MSCVLR.gls b SPrafile10 Start MNohe Urknaown 10 1]
L
Add Delete Insert Refrash Start Start All Stop Stop Al Abart Abart Al

[ Wiew Executing Line

Script Contents

47 This Script Initiates Location Update procedure /77
AffInitialization /44

CallId=5 Callld++:

inwvokeId=5_inwokeId++;

if{_inwokeld127)
_inwokeId=1:

endif

KewIdentifier:imsi;

MzgHandler @ "MapMsgHandler™:

Interfaceld = [ConnectionIdentifier - 1)

IsGeneration=1:

goto "Identify Connection™:

CallingS5N="7;

VLRGTAddress=sCallinghddress:

\Sc:lipts/< Message Sequence >\ Event Config :)\ Script Flow

@ Error Events

@ Captured Errors

@ Link Status Up=1 Down=0
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Call Stats | Message Stats |
Passed Calls  Failed Calls Statistic Mame I Total Calls
0 293 Default 630

CallsjSec

MAP Call Ratio Statistics

Call Stats

| CallsfSec |

| Passed Calls | Failed Calls
63 20

| Completed Calls
603

[ Active Calls
671

9

' Passed Calls 1

Calls Success Ratio

W, Failed Calls

Statistic Name Total Calls  Active Calls Completed Calls
Default 26090 40 26050 26050
Call Success Ratio | Call graph Call Success Ratio IC_alIgr_ap_h |
Refresh |1 Sec v
Calls/Sec Simultaneous Calls
3504 — —
300 - 40 4
250~
30 4
200~

=2 =

= =

o (&3

150 20
100
10
50
0 T T T T T 0 T T T T T
o 20 40 60 80 100 0 20 40 60 80 100
Time (Sec) Time (Sec)
=i 5

oaGL
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Bulk Call Statistics & Graph

Call Stats and Graph

X
Call Stats | Message Stats @
Statistic Name Total Calls Active Calls Completed Calls Passed Calls Failed Calls Calls/Sec
Default [2003 11003 1000 | 1000 i

Call Success Ratio | Call araph | Call Rate Distribution
[Jrefresh |1Sec  ~| Time Duration |S Minutes 2

Calls/Sec Simultaneous Calls
900 ~
a0
_— . 600 Message Stats
3 3
=
30 300
0 ‘ l— 0 Zall Skats | Message Stats
Time (Sec) Time (Sec) ——————
Message Type Tx Count Rx Count Retransmit Counk

18:19:39 18:22:43 18:19:39 ]
A5P Active 1 ] ]
A3SP Active Acknowledgement 0 1 0
AP Up 1 0 0
A5P Up Acknowledgement 0 1 0
Apply Charging 0 4000 0
Ewvent Repork BZSM 1000 u] ]
Initial DP 1000 0 0
Mokify 0 2 0
Request Report BCSM Event ] 2000 ]
354 subsysten-allowed 1 1 0
35T subsystem-skatus-test 1 1 n]
conkinue 0 1000 0
Apply Charging Repart 3000 0 0

oaGL
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Customizations - Call Flow (Scripts)

e Scripts are written in our proprietary *.gls

scripting language. They represent generic

State machines intended provide & Script Editor - Script - GSMAbis_Call

File Edit ‘iew Help

. . i . 0O W = L X
protocol/signaling logic for a call and establish Bl i N
Send 1 #/Initialize Variables
. Recw 2 ReportE vent (Script = "Started");
3 CallDurationTimeOut=$_CallDuration;
bearer traffic Dt D DeetabmTieoies metsbusin
2 Bmd. 5 AnswerCallTimeOut=$_CalldnswerTime;
Unbind [ ScriptldCounter = 0;
Load Profile 7 RtpSessionState = "Null"';
8 ProtocolStandard="GSMabis";

- Each instance of a script corresponds to a s Golisisiae - DLE"

Stop Timer 10 GSMAbisRRState = "IDLE";
Stop Retransmit Timer il ContextCreated=0;
. . . . & Conditional & Flow Control 12 |MS|S"=HIIFAS|:”5"
le transaction/call, i.e., if you place 500 i Dokt
SI ng e y 1.T., y p ) 14 CallldSting=""CalledNumber";
(- Maps CLI 15 Keyldentifier: IMSIStrIMSI, TMSISt, TMSI, CallldString, CalledNumber;
#-Logs / Comment 16 MTCallType="None"';

17 Ra=300;

calls in parallel you will actually have 500 script || Siyroeen -

19 Cause = 16;

Resume 20 GSMabisStatus = "Null";
Return 21 Status = $GSMAbisStatus;
1 1 . 22
instances running at once. If you place 500 et % i EndeRandonision =1 _ , |
(- Traffic Commands 24 InitializeR andoml d(R andomDuration,_RandomCDMin,_RandomCDMax,""uniform');
Create Session 25 GenerateR andomld(R andomDuration, CallDurationTimeOut);
. . . . - Monitor gg EventLog ("Call Duration = ", CallDurationTimeOut);
Cal IS I n Se rl eS th e Sam e Scrl pt WI I I exeC Ute an d Record File 28 InitializeR andoml (R andom| CDuration,_F andomlCDMin,_RandomlCDMax, " "uniform);
- Send Tone 29 GenerateR andomld(R andom| CDuration, InterCallD urationTimeOut);
Send Digits g? EventLog ["Inter Call Duration =", InterCallDurationTimeOut);
500 senctile 2 InitializeRandomld(R andomAnswerCalTime,_RandomACDMin,_RandomACDMas,"uniform”);
terminate times & Sop Commans L
.. Raw Command 34 EyenlLog ("&nswer Call Duration ="', AnswerCallTimeOut);
Create Session gg endi
1 1 H Start Session T T T e e F N e T e Fe Ty e Y W Frpmpyeoemy, o
. It is possible to create your own scripts, but L o |1 i ———

almost never necessary! We attempt to

provide all necessary scripts out of the box

o GL
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Customizations - Protocol Messages

When the script actually sends a message it does so by loading a hdl file template from disk

These message templates provide the actual structure of the message, the script simply populates it
with values contained in its variables

These messages are customizable by the user, header fields can be altered and removed. Binary-
based messages are edited in our provided message editor

s Message Editor - Untitled - o
File View Direction Tools Help
= H 7 X
--BTSM ~ ]
T-hit DATA IMDication = 2 -

Mezsage Group DaTA REQuest =1

Message Type

D& T4 INDication = 2
ERROR IMDication = 3

= InformationE lements ESTablish REQuest = 4
—|- Channel number EST ablish CONFim = &
IE Identifier[Ch Mo) EST ablish INDication = &
Channel Type RElease QUSt =
Sub-Channel H(T bits] T o
; eaze [MDication = 9
Time Slot # UNIT DATA REQuest = 10
—|- Lirk. 1 dentifier UMIT DAT A IMDication = 11
IE Identifier(Lirkld] o
IP Access Layer = ~
0000 Length = 30 (x001E) _
0002 Protocol = 00000000 RSL =
Higher Layer Data = x0202011102000B001503450401505C0500805354FE5E04010926F42F0100
BTSHM Laver =
0003 T-kit = __...-- 0 Mon-Trasparent Messsa o
0003 Message Eroup = 0000001. Radio Link Layer Mgmt
0004 Message Type = 00000010 DATR IMDication
Channel number =
0005 IE Identifiex(Ch No) = 00000001 Channel number
000& Channel Type = 00010... Im + ACCHs
000& Sub—-Channel £(T bits) =0 (.__.0__.1 s
£ 1] >
Ready MUM

o GL
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Customizations - User Events

= MAPS (Message Automation Protacol Simulation) [Call Generation - CallGenDefault] = B ﬂ]
My Configurations Emulator Reports Editor Windows Help = =] x
Y
# T80 L ¢ ¢ 0
)l 8[&
2 Callgh  CadITSO02 Start | N | ; Terminabe Call 0
1 Calgh  CadiTS03 Shat | Mor | i e 1]
4 Cal g CadI TS04 Siat | N 1 nitiate Reset 0
5 Calgh  CadITS0S Shmt | e Clear Call 1]
6 Colgh  CadITS06 Start | H Retrieve 0
7 Calgk  CadITSOF Shmit | Hi 1]
g Calgh  CadiT508 Start I H Lol Unknown 1 0 v
]
[ add | oDeiste | mset | Refresh | cor | st | sep | sopar | abor | fabertan |
™ Wiew Executing Line
Script Contents L
"Hold":
CallHoldInitiated = l;
{I5UPScripcid) goto "Hold":
EESURmE
"Retrieve™: L\
CallHoldInitiated = 0; < Control moves to “Retrieve” section, after v
(ISUPScriptld) goto "Retriewe”; selecting the “Retrieve” User Event
resume
"Suspend”:
SuspendIniciated = 1;
(ISUPSceipeId) goro "Suspend Call™:
resume ;
W
"\ Sctipts { Mestage Sequence ), Event Config ) Scept Flow /
Error Bverits Captured Emors Link Ststus Up=1 Down=0 v

oaGL
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Customizations - Statistics and Reports

B
MOS, R-Factor |
Add Tab | | Delete Tab
Mame Walues T
Reset
Packet Loss e T e '
Completed RTP Sessions 1548093 Statistic Name Total Calls  Active Calls Failed Calls
Sessions 'With Zero Receive Traffic 0 Default 26090 40 26050 [1}
0
MOS5 Score Stats a
a
- Sessions with Mos {5.0- 4.0 612618 [39%]
Packets Discarded | =eeumece:s o
Sessions with Mos ( 3.0- 2.0 ) F3446 [4%:] =
Sessions with Mos { < 2.0 ) 9058 [0%]
o
Tokal RTP Packet Sent 4485008797
Takal RTP Packet Received 4481760883 ICaII Success Ratio | Call araph |
. 1]
Duplicate Packets || mues 0 e
0
Total PacketLoss w072 [0%] Calls/Sec Simultaneous Calls
Sessions with Zero Packet-Loss 1534967 [99%] 350 4
Sessions with Packet-Loss{<1%) 13126 [0%]
Sessions with Packet-Lass{1% - 5%) 0 [0%:] 300 -
Sessions with Packet-Loss(5% - 10%) 0 [0%] 407
O u t_ Of_ S e q uence Sessions with Packet-Loss( »10%) 0 [o%)
0 250 -|
Packet-Discarded Stats a 30
- o 200 |
Total PacketDiscarded 3738934 [0%] 2 2
Sessions with Zero Packet-Discard 1464299 [2492] o (8]
Sessions with Packet-Discard(<1%) 41479 [2%] 150 20
P k t Sessions with Packet-Discard( 1% - 5%) 723z [2%]
aC e S Sessions with Packet-Discard(5% - 10%) 4843 [0%] 1004
Sessions with Packet-Discard(»10%:) 240 [o%] it
= i
Packet-Duplicate Stats a 50 +
1]
. . . Tokal Duplicate Packet 0 [0%] 0 ; . . 0 : i :
Jitter Statistics e e T L : e - =
ES510NS5 Wi = Pacl 5 o T (s T s )
Sessians with Dupficate Packets(1% - 5%) 0 [0%) e ki,
Sessions with Duplicate Packets(5% - 10%) 0 [0%]
Sessions with Duplicate Packets( =100} [u] [0%a]
0
Packet-Out OF Sequence Stats 0 [0%] . .
0
= — Call Stats provide a running tabular log of system
Sessions with Zero 005 Packets 1539942 [99%]
Sessions with 005 Packets(<1%) 0 [0%] T M
T o e o - level stats, tracked stats include: Total Calls, Active
Sessions with OOS Packets(5% - 10%) 0 [0%] ] ]
Sessions with OOS Packets(>10%) a [o%:] -
: Calls, Completed Calls, P d Calls, Failed Call
tar stts 5 alls, compiete alls, Fasse alls, ralie alls,
0
Sessions with Jitter( < 1 msec) 1450779 [93%]
S e < ol (6% Instantaneous Calls/Sec
Sessions With Jitter{< 10 msec) 4541 [o%]
Sessions With Jitter{>= 10 msec) 350 [0%:]
<
Insert ‘ | Add Delate Edit:

oGL
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MAPS™ API Architecture

MAPS™
Server 1

l . MAPS™ }s
) Server 2 NetiEl )

<>
MAPS™ IP Network Under Test/

Client <~ J / -
A 3 MAPS

T \ Server 3

MAPSTM
\ Server n

« APl 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

©GL 43
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APl Architecture (Contd.)

System Integration

« The same Client Application used to control MAPS™ can be, and very often is, used to control other
elements of the System Under Test

Test +raffic MAPS Server
USER )

API Client Application

D

Pull config from dB |
Postresults to dB

Configure SUT from Client

I
1
Application !
Database \ _ _(')

System Under Test

oGL
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APl Architecture (Contd.)

System Integration

« Client Application can be as simple as executing a script from an IDE or it can be integrated into a full-

fledged automation test suite like QualiSystems TestShell or HP UFT

T1/E1, Analog, 2G:
U ISDN, SS7, GSM, CAS, MLPPP, MAP

TestShell » IP VolP:
ﬂ SIP, SIP-1, ISDN SIGTRAN, SS7 SIGTRAN,
MEGACO, MGCP
\/\ N
L’ o - | IP(36, 4G):
/s \ LTE, UMTS, GSM AolP, DIAMETER, MAP IP
, 4 1 N
/ I S N
7/ | N
Ve
/ | N
Ve 1 S
/7 \
/Z \
/ ‘ \ \
y T1/E1 APS™ \

TDM

MAPS™
3G, 4G

oGL
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APl Architecture (Contd.)

CLIENT

Provides simple
programmable interface to
user

Commands

Events

SERVER

GLS State Machine

Manages call flow
Receives Instructions from
API
Returns Events to API

Protocol Messages

Traffic
Voice
Digits/Tones
Video

Fax
SMS

Ensblesxtp = 07
RtpCoreSrtpAlgorithm = "";
RtpCoreSrtpRey = "";

entLog ("RtpCoreSrtpKey=", RtpCoreSrtpK

//E
//EventLog ("RtpCoreSrtplilgorithm=",RtpCoreSrtpilgorithm) ;
if

VideolediaPort = 1024;
endif
: 3 goto "SiplcceptCall”:Rtplpdddress, AudiolMedia)
resume:




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 API 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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MAPS™ CLI

MAPS CLI Server

Python Client Sample Script

CIi MapsCLI gsmSSF (CAMELIP ITU M3UA) —

B File

O

Edit  Wiew
= & x,

g X

[ Miew Lakest Cornmand:

b bk b b e b b b ek b b e b b b e b b e e

1 2018-3-13 18:56:22, 341000 ¢
1 2018-3-13 15:50:24, 731000
1 2018-3-13 15:50:24, 532000

1 E015-3-13 15:56:24.355000

1 E015-3-13 15:56:24.879000 ¢
1 E015-3-13 15:56:24.891000 ¢

1 E018-3-13 153:56:24,913000

v 2018-3-13 18:56:27, 939000
v 2018-3-13 153:56:25.013000 ;
v 2018-3-13 153:56:33.076000 ;
v 2018-3-13 153:56:43, 111000 ;
v 2018-3-13 153:56:45, 207000 ;
v 2018-3-13 153:56:45, 231000
v 2018-3-13 153:56:45, 2587000
v 2018-3-13 15:56:45, 300000 ;
v 2018-3-13 15:56:45, 334000

1 2018-3-13 15:56:48. 365000

1 2018-3-13 15:56:458,401000 :
1 2018-3-13 18:56:45, 447000 ¢

1 2018-3-13 15:56:43,.493000

1 2018-3-13 18:56:48,515000 ¢

MR 12 ER AR CA2000

Start "TestBedDefault. xml" ;
LoadPrafile "MS_Prafiles, xml"
IncomingCalHandler # "ASP Up"="M3U4.gls", "IsApiClient"="True";

: IncomingZalHandler # "33T subsystem-status-test"="3CMa, gls", "IsApiClient"="True";

&pply Global Configuration # *_EnableCLI"=1;
ServerHSReguest ;

s SkartScript 1 "Camel _GPRS_Service_S5F.gls" "MSProfile014” 1 ;
serEvent 1 "IsTransportUp";

serEvent 1 "Initiake IDPGPRS";

UserEvent 1 "Establish PDP Context";
serEvent 1 "Disconnect POP Context";
serEvent 1 "GetMessageCount”;

serEvent 1 "GetlastReceivedMessage";
serEvent 1 "GetMessageCount”;

serEvent 1 "GetMessagelnfo"# "Index"=0;
serEvent 1 "GetMessagelnfo"# "Index"=1;

! UserEvent 1 "GetMessagelnfo"# "Index"=2;
UserEvent 1 "GetMessagelnfo"# "Tndex"=3;
UserEvent 1 "GetMessagelnfo"d "Index"=4;

! UserEvent 1 "GetMessagelnfo"# "Index"=5;
UserEvent 1 "GetMessagelnfo"# "Index"=a;

v learFuank 1 "CakMace znaTrFa" # "Trdas'—7

MUM

—
i s
.

Communications

| & Python 2.7.9 Shell -

File Edit Shell Debug Options Windows Help

Python 2.7.9 (defsult, Dec 10 2014, 12:25:03) [M3C v.1500 64 hit (AMDE4)] on win3Z 1=
Type "copyright", "ocredits"™ or "license()" for more information.

SN RESTALRT ================================
T

CamelIP ZServer Connection... True

Carnel1TP Testhed Starting ... True

Loading Profile... True

Checking CLI Serwver Status... True

Starting Script... True

Waiting for script to start... True

Check M3UL Status... True

Initiating - InitiatceDPGPRI... True

Camel GPRS Service Initiated

Waiting for - RequestReportGPRIEvent... True
Camel GPR3 Event reporting Fegquested
Waiting for PDFP Context establishment... True

Camel Establish PDP context Reported

Waiting For PDF Disconnect Event.... True

Camel PDP Disconnect Event Reported

Carmel Msgfount: 15

Camel LastMIGRovV.....

Time Stamp Route Message

15:56:43.1453 <= releaseGPRE

#FFEE Camel Message Flow #xss

Time Stamp Route Message

18:56:28.023 - InitialDPGPRE
15:56:28.039 <— requestReport GFRESEvent
18:56:25.044 <= continueGPRS
15:56:33.083 > EventReportGPRS
15:56:33.102 < requestReport GFRESEvent
15:56:33.107 < applyChargingSPRS
18:56:33.110 o= continueGPRS
15:56:33.113 <= eventReportGFR3Res
15:56:41.117 - ApplyChargingReportGPRS
15:56:41.136 <= applyChargingFPRES
15:56:41.139 <= continueGPRS
15:56:43.117 = EventReportGFRI_PDFDis
15:56:43. 122 = ApplyChargingReportGPRS
15:56:43.136 <= eventReportGPR3Res
15:56:453.143 < releaseGPRI

Stopping Script... True

o |

-
Ln: 42 |Cal: 4
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Thank you
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