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NFAS Grouping
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Supported Standards and Protocols

Supported Protocols

Standard / Specification Used

Q.921 (LAPD)

ITU-T Q.921

Q.931 ISDN

(4ESS, 5ESS, BELL, DMS-
100, DMS-250, QSIG ECMA)

Q.921 LAP-D

ISDN TDM

o GL
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TI/EI

SR-4994 National ISDN PRI Standard
0Q.931 ITU-T Q.931 / Q.932(Facility IE) / Q.955.3 (MLPP Procedures)
4ESS ISDN PRI (TR-41449)
5ESS ISDN PRI (Lucent Tech - 5ESS 2000)
BELL ISDN PRI (Bell Core SR-NWT-002343)

DMS-100 Nortel's Switch DMS 100 NIS-A2111-1

DMS-250 Nortel's Switch DMS 250 NIS-A2111-4

QSIG ECMA Standard ECMA-143 4th Edition - December 2001




Main Features

» ISDN simulation over TDM (T1/E1)
« Multiple T1/E1 line interfaces supported

» Access to all ISDN Message Parameters such as Call Reference Value, Called Number,

Calling Number, Release Cause, and more
» Access to LAPD SABME, UA, RR, DISC signaling messages at layer 2
« Switch and Subscriber Emulation

* Provides various release cause codes such as rejected, no user response, user busy,

congested, and so on to troubleshoot the problems in ISDN
» Overlap sending of ISDN messages

» Supports NFAS testing for T1 only
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Typical ISDN Call Flow

™ _
Subscriber Switch

SETUP

Gateway initiates Call Setup with the PBX

CALL PROCEEDING
Call is being setup

A

ALERTING

A

called subscriber is rung

CONNECT

call is answered, CONNECT message sent to Gateway

A

CONNECT ACKNOWLEDGE

Gateway allocates port for data

Y

DISCONNECT

Gateway initiating call release

Y

RELEASE

Call release indicated to Gateway

A

RELEASE COMPLETE

Gateway acknowledges the call release

Y
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Typical LAPD Call Flow
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ISDN Calls with NFAS Option

1 Implicit NFAS 5 T
ik || with Primary Interface HEH [ NI
= Explicit Interface #1 =
3 4
MAPS™ ISDN MAPS™ ISDN
Simulator Explicit Interface #2 Simulator
(Subscriber) 5 6 (Switch)
OCTALTL/EL [ Explicit Interface #3 s OCTALT1/E1
PCle Card #1 PCle Card #2
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ISDN TestBed Setup Configuration

M.E.P éh\-ﬁeﬁage Au‘:curha:ifion i éi:mulai:fd n St ﬁISDN 1TL| j —'-[..Fl'es:i:bed-'ééi:-up . NF.E.S_ImphUt_E—#—ﬁ—S]

LE Configurations Emulator Reports  Editor Windows Help E‘!E"Tﬂ
F %> 2B v¥ 0
H | L2
Config i Walue - | — _NFasInterfaceType
[=] MF&S Canfiguration ISelect Option
MEAS True
ASInterface Type Irnplicit IImpIicit ‘:i
- Channel Mapping Tirmselot Based
- Channel Selection Configured In Profile
g - TEI Type Sirnilar
H=l MFAZ Group 1
L=l NFAS Group 1
H=l Primary D Channel Configuration
- T1Signaling Port Mumber 2
- TE ]
- Signaling Timeslot 23
- Signaling Subchannel 1.8
—  Protocol End SWITCH
L=l MFAS Group Member 3
H=l MFAS Group Member 1
- T1Card Number 4
- MFASTEL 1
- NFASInterface [dentifier 1
H=l MFAS Group Member 2
- T1Card Number f
- MFASTEL 1
L NFASInterface Identifier 2
L=] MFAS Group Member 3
- T1Card Number g
- MFASTEL 1
- NFASInterface [dentifier 3
L End User Configuration Swvitch_Profiles.=ml Start Sk

@ Error Events

| @ Captured Errars

| @ Link Status Up=0 Down=0




ISDN Subscriber Profile Configuration

GL MAPS (Message Automation Protocol Simulation) Subscriber {ISDN ITU ) - [Profile Editor - Subscriber_Profiles] = E
L) Configurations Emulator Reports Editor ‘Windows Help IQE]E

FEIEOEEY LK)
5 o

Profiles [Edit-F A | Config Value —Cardhumber
Card1T501 = Card1TSO1 — Fnter Inteqger
Card1TS02 Card Number 1 l -

—  Timeslot l.

Card1T503 L Subscriber ldentifier 1
Card1T504 —  Channel Number 1
Card1TS05 —  Called Number 7685612901
~ o —  Calling Number 8556782101
Eaciife =] Transit Network Selection Parameters
Card1TS07 MNetwark ldentification Plan Unknown
Card1TS08 Type Of Network Identification User Specified

v MNetwork |dentification TNS 1234

add | Insert l Delete
Insert l Deletel Clear | MI

@ Error Events J @ Captured Errors J @ Link Status Up=0Down=0 Jé
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Analog and TDM Traffic Simulation

« Transmission, detection of TDM and Analog traffic - digits, voice files, single tones, dual tones,

Dynamic VF, FAX, and IVR over established calls

« The volume of calls can vary from one to hundreds of calls depending on the T1 E1 or Analog

platform of choice

 All variations of Fax traffic supported over 2 wire analog and T1 E1, such as page size,

resolution, min and max data rate, and codec type — including high speed fax such as V.34
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ISDN Traffic Profile Configuration

GL MAPS (Message Automation Protocol Simulation) Switch {ISDN ITU ) - [Profile Editor - TrafficProfile]

ﬁConfigurations Ermulator Reports  Editor Windows Help

QFHe(ssP| v ¢|Q

E”!

Profiles (Edit-F A
Card2T501

Card2TS02

9 Card2TS06

Card2TS07

Card2T510
Card2TS511

7 Card2T514

8 Card2TS15

Card2TS16

Insert | Delete | Ee_ad

Config |Value A —EnableTraffic
=] Card2TSO §elect Option
— Enable Traffic AutoTraffic - File
—  Traffic Direction For AutoTraffic TX-Rx ’AutoTraFfic e j
— Enable File Recording False
— VR Type Path Verification
H=] Digit Parameters
—  TypeOfDigit DTMF
— Digits 1234567890
— Digit Power 1 -13.00
—  Digit Power 2 -13.00
—  OnTime in msec 80
—  Off Time in msec 80
H=] Tone Parameters
= Transmit Tone Type Dial Tone
H=] Dial Tone Parameters
Dial Tone Frequency 1in Hz 440
Dial Tone Frequency 2 in Hz 350
H=) Ringback Tone Parameters
Ringback Tone Frequency 1in Hz 440
Ringback Tone Frequency 2 in Hz 480
H=) Busy Tone Parameters
|: Busy Tone Frequency 1in Hz 430
Busy Tone Frequency 2 in Hz 620
H=) Userdefined Tone Parameters
Userdefined Test Tone Frequency 1inHz 1004
Userdefined Test Tone Frequency 2inHz 0
| Téhe Power 10,00 Add | Insert Delete
L Transmit Tone Duration in msec 10000 S Propertnes'

@ Error Events

| @ Captured Errors

| @ Link Status Up=0Down=0
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ISDN Incoming Call Handler Configuration

[ Incoming Call Handlers Configuration - default || S|
Meszage Mame Scrpt Mame Scripts
Recveallgls Recveall.gls {* Sequence
DISCOMMECT F_ldle5tatebdzgH andler. gls -
RELEASE Fs_|dleStatet sgH andler. gls Fiandam
RELEASE COMPLETE R=_|dliestatebdsgH andler. gls
RESTART F«_Restart.agls
COMMECT F=_ldlieStatebdzgH andler. gls
STATUS EMGIUIRY R=_|dliestatebdsgH andler. gls
STATUS F_ldle5tatebdzgH andler. gls
Up
Crown
Add Delete Clear Add | Delete
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ISDN Call Generation

MAPS (Message Automation Protocol Simulation) Subscriber (ISDN ITU ) - [Call Generation - Untitled] - DR

My, Configurations Emulator Reports Editor Windows Help [—_“Wzﬂrx“i
N - : @ \
FEETEY R I
s Iﬁ
I SrNo | Script Name I Profile I Call Infa | Script Execution I Status I Events I E2A I Result I Total lterations ] Completed Iterations
|1 [ Placecallgs | CardiTS01 Stat | Call Fieleased None I :l—_
]
add | oDelete | nsert | Refresh | stat | statal | sop | stopal | abot | abortal |
Save l Column Width |
============ (.93x Layer 3 Layer ============ = A
MAPS puT 0000 Protocol Discriminator = 00001000 Q.931/I.451 user-network call control messages
0001 Call Reference Length = ..0010 Z Bytes
0002 Call Reference Value = & (.0000000 00000010)
000Z Call Reference Flag SRR LA FROM side that originated callref
‘ CALL PROCEEDING f 2-:01:30.580000 0004 Message Type = 00000101 SETUP
Bearer capability =
< ALERTING L 5.01:30, 585000 0005 IEI Bearer Capability = 00000100 Bearer Capability IE Identifier
T 0006 IE Bearer Capability Length = 3 (x03)
‘ CONNECT 2. 01-30,583000 0007 Information Transfer Capability = ...00000 Speech
(S 0007 Coding Standard = .00..... ITU_ T {(CCITT) standardized coding
CONNECT ACKNOWLEDGE 0007 Oct 3 Extension Bit (Oct 3) ! E T Next Octet Not Present
2:01:30.612000 0008 Information Transfer Rate = ...10000 64 kbit/s
- P 0008 Transfer Mode it 8] RS Circuit Mode
File T tted :: &l lesh 10.
e el ol s Bple e ot o 2:01:50.686000 0008 Oct 4 Extension Bit ({Oct 4) [ Iy Next Octet Not Present
DISCONNECT 0009 Layer 1 Indent Choice S L o memce Layer 1 Identifier
‘ H2:02:10.617000 0009 User Information Layer 1 Protocol (BC) = ...00011 &-law, Rec G.711
0009 Layer 1 Identifier =i Layer 1 Id
RELEASE 0009 Extension Bit (0Oct 5} L B o Next Octet Not Present
NZ'UZJU'B:BDUU Channel identification =
RELEASE COMPLETE Lo e, 000& IE Identifier = 00011000 Channel Identification
4 12:02:10.981000 000B IE Channel Identification Length = 3 (x03)
000C Info Chamnel Selection =g 01 Bl channel(Basic Interface)/As indicated in foll ¥
< > < >
( Scripts » Message Sequence /< Ewvent Config >\ Script Flow /
@ Error Events | @ Captured Errors | @ Link Status Up=1 Down=0 | 4
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%% Configurations

ISDN Call Reception

MAPS {Message Automation Protocol Simulation) Switch {ISDN ITU ) - [Call Reception] - B

[ [=]x]

Emulator Reports

Editor Windows Help

X

QFEs s e@ |y ¢

)

I SrNo l Script Name l Call Info I Script Execution I Status | Events | Events Profile l Results
1 [ Recvealos Completed | Call Released None I_

Abort I Abort Al I |V ShowRecords [ AutoTrash  Trash |
Save |  Column Width I
============ (.93x Layer 3 Layer ============ = A
buTt MAPS 0000 Protocol Discriminator = 00001000 Q.931/I.451 user-network call com
Call Reference Length = ..0010 Z Bytes
Call Reference Value = 2 {.0000000 00000010}
- 000Z Call Reference Flag = ey FROM side that originated callref
‘ CALL PROCEEDING H2:01:30.426000 0004 Message Type = 00000101 SETUP
Bearer capability =
< ALERTING 5.01:30423000  |[|000S IEI Bearer Capability = 00000100 Bearer Capability IE Identifier
0006 IE Bearer Capability Length = 3 (x03)
‘ CONNECT L 2. 01:30,441000 0007 Information Transfer Capability = .00000 Speech
B 0007 Coding Standard = .00..... ITU_T (CCITT) standardized coding
CONNECT ACKNOWLEDGE 0007 Oct 3 Extension Bit (Oct 3) s Loooisas Next Octet Not Present
P12:01:30.756000  looos Information Transfer Rate = ...10000 64 kbit/s
File Transmitted :: a-law samples\count10.pem 0008, Aranster Hode e CAzeuls, Sade
‘ fl 2:01:50.505000 0008 Oct 4 Extension Bit (0Oct 4) = 1l....... Next Octet Not Present
0009 Layer 1 Indent Choice = Z0LEE Layer 1 Identifier
‘ DISCONNECT H2:02:10.455000 0009 User Information Layer 1 Protocol (BC) = ...00011 A-law, Rec G.711
0002 Layer 1 Identifier = .01..... Layer 1 Id
RELEASE ’12:02:10.795000 0009 Exbensit.:m Bit_. ?OCC-SJ I L SN Next Octet Not Present
Channel identification =
RELEASE COMPLETE L 0004 IE Identifier = 00011000 Channel Identification
<4 12:0210.827000  |lpop IR Channel Identification Length = 3 (x03)
000C Info Channel Selection R 0l Bl chamnel (Basic Interface)/As in
000C D-channel Indicator = IS 0.. The chamnel identified is not the
000C Preferred/Exclusive = R0l Indicated chamnel is preferred ©
Lalalalnd Tt mae Fmmm Torn o~ - 1 Muswmmver Tae o Toue v Ffama
< < >

"'-g Scripts ) Message Sequence /< Ewvent Config >\ Script Flow /

@ Error Events

| @ Captured Errors

| @ Link Status Up=1Down=0

| 4
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ISDN Events and Server Traffic Log

Events Log

&

Events

== =)

Event Log I Error Eventsl Captured Ermors

Date/Time l Captured Events

I Call Trace Id I Script Name

| Seript1d

2015-21812:01:29.847000  Call Initiated

2015-2-18 12:01:30.588000  Dutgoing Call Proceeding
2015-21812:01:30.588000  CallDelivered
2015-21812:01:30.612000  Call Connected
2015-21812:01:30.612000  Card and Timeslot = Card1TS01
2015-2-1812:01:30.612000  Loaded Traffic Profile: Card1T501

2015-2-1812:01:50.686000  File Sending Complete
2015-21812:0210.618000  Disconnect Indicated
2015-21812:02:10.638000  Release Requested
2015-21812:02:10.983000  Call Released

 Save Events

Clear [~ Capture Eventstofile |
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Placecall.gls
Placecall.gls
Placecall.gls
Placecall.gls
Placecall.gls
Placecall.gls

Rt

=
—_ L N, L L aa

Placecall.gls
Placecall.gls
Placecall.gls
Placecall.gls

e

CGProtScriptid_0_582903355-304-3648
CGProtScriptid_0_582903355-9n4.3R44

CGProtScriptld_0_58290335
CGProtScriptid_0_58290335
CGProtScriptid_0_58290335
CGProtScriptld_0_58290335

2015-2-18 12:01:30.613000 | Tx-FileName: alaw sampleshcount] 0.pcm _ Placecall.als CGProtScriptid 0 53290335

CGProtScriptld_0_58290335
CGProtScriptid_0_58290335
CGProtScriptld_0_58230335
CGProtScriptid_0_58230335

WCS Server Traffic Log

- GLServer

File Edit ‘“iew Zetup Help

0= E

S ST

Ready

1432:
1432:
2040:

Connected: client #1432 at 127.0.0.1
Connected: client #2040 at 127.0.0.1
1432:
1432:
2040:

end tasks on disconnect;
run task "LapdSerserE1:StartLapD';
end tasks on disconnect;

inform task 1 "ADDLINK LINKID 1 TEI 0 SAPI 0 USER STREAM TS5 #1:16";

inform task 1 "STARTTRAFFIC b0972 50722 127.0.0.1"

t< server file "a-law samples\count10.pcm" #1:1 20000 msec;

MUM
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|{@. Configurations Emulator Reports  Editor Windows Help

LAPD Call Simulation

Call Generation
MAPS (Message Automation Protocol Simulation) Subscriber {LAPD ITU ) - [Call Generation - Default]

[=[=]x]

N EEEY LRI

(3]

H .

[

SrNo

Script Name

Profile

Call Info Script Execution Status Events Ev... | Result

Totallkertions Completed lterations C aI I R e C e pt i 0 n

o GL
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[ MAPS (Message Automation Protocol Simulation) Switch {LAPD ITU ) - [Call Reception] - O R
Add I Delete | Insert | Refresh | Start | Start Al Stop Stop All Abort Abort all % Configurations Emulator Reports Editor Windows Help l= Imm
Py - 2 a \
Save I Column Width — p———————— Q ’%‘ o ‘ % & a ‘ @ @ ‘ @‘
R = = = =
MAPS DUT GG iy g R G Script Name: Call Info Script Execution Status _ . Events ... | Results
0000 Command/Response Field (C/R) = ...... 0. Command(User), Respc T completed || LAPD Link Down . Nome [N
0000 Service Access Point Identifier (SAPI) 000000.. (0}
CABME 0001 EAZ = .. 1 Next Octet Not Prese
X 2:32:15.401000 0001 Terminal Endpoint Identifier (TEI) 0000000. ({0} 7
0002 Control Field Bit - 1 1 Supervisory/Unnumbe; v
4 SABME T e b arad Abort Abort All IV showRecords [~ AutoTrash  Trash I
i R 0002 Modifier Function 011.11.. SABME S I Colmnwidth —
L H2:32:15.506000 00z BAR = azedane G2 =2 i
LRSS ~ == == Lapd Layer =
SABME but MAPS 0000 EAL = 0 Next Octet Present
fl2:32:16.412000 0000 Command/Response Field (C/R) = ......0. Command{User), Response{Network
SABME 0000 Service Access Point Identifier(SAPI) = 000000.. (0O}
f12:32:16.573000 SABME 0001 EAZ = Next Octet Not Present
UA 12:32:14.932000 0001 Terminal Endpoint Identifier(TEI) = (0}
1 2:32:16.574000 SABME 0002 Control Field Bit - 1 = Supervisory/Unnunbered
4 UA pris il ggg: !Elziifier Function : ::;:bemd
12:32:16.639000 SABME 000z P/F = (28]
UA 12:32:15.998000
& f12:32:17.693000 UA
RR 12:32:15.998000
f12:32:27.712000 UA
oo b 12:32:16.120000
< > <
SABME
Scripts ) Message Sequence /< Ewvent Config )\ Script Flow / 12:32:17.055000
ua
@ Error Events \ @ Captured Errors I @ Link Status Up fe8aly Tl
UA 12:32:17.188000
il 12:32:27.192000
i 12:32:28.214000
il 12:32:28.346000 v
< > < >
Scripts }.Message Sequence /< Ewvent Config )\ Script Flow /

| @ Link Status Up=0Down=0

@ Error Events ‘ @ Captured Errors

4
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ISDN NFAS Call Simulation

Call Generation

o GL

Communications

m'MAPS(M.. age Aut Protocol Sir ) Subscriber ISDNITU ) - [Call Generation - BulkCall_Cards_1.3.5.7]
H&. Configurations Emulator Reports Editor Windows Help
- : a
Q5D 38Bv ¥ O
[ o ] § ¥ &
SrNo | Script Name I Profile I Call Info I Script Execution Status | Events Eve.. | Result I Total lterations | Completed Iterations -~
46 Placecall.gls Card3T521 321 Start Call Released None Pass 1 1
47 Placecall.gls Card37522 322 Start Call Released None Pass 1 1 B
48 Placecalgls Card3T523 323 Start Call Released None Pass 1 1 [
43 Placecall.gls Card5T523 5,23 Call Released  None Pass 1 1
Placecallgls File Sent DisconnectCall_ SN NN S IS T I T .
5 Pacecalo rm— o EEEETTT— r— Call Reception
< [ | »
( o T —
| Add I Delete l Insert | Refresh | | Start All ] Stop | Stop All ' Abort | abort all | m (Messag Protocol = -El—-
= e i Emulator Reports Editor Windows Hell - =] x]
Save I Column Width — C i Rep E Wi Help =%l
- z o
= Q.93x Layer 3 Layer == = 0“%}5“% ‘a‘@ (ﬁ‘\@)‘
MAPS but 0000 Protocol Discriminator 00001000 Q.931/I.451 user-netu|
0001 Call Reference Length ....0010 2 Bytes Script Name Call Info Script Execution Status Events Events Profile
0002 Call Reference Value = 9 (.0000000 00001001} Completed A
CALL PROCEEDING . ggsi ;.;all Refirence Flag - i ;g?gps"de that ‘origin 2 Recveallgls 422 Completed Call Released None Pass
18:26:33.021000 Bessage W;_l_c Z 3 Recveall.gls 421 i Completed Call Released None Pass
earer capability =
ALERTING h6:25:33.021000 0005 IEI Bearer Capability = 00000100 Bearer Capability IE g :ewca::g:s 24 g ::::: Ea:: :e:ea‘e: :m E‘m
0006 IE Bearer Capability Length = 3 (x03) SCYCSLOS —-ompeted Seiielease one 3
CONNECT s 0007 Information Transfer Capability = ...00000 Speech | Completed | Call Released  None [
[periaresl 0007 Coding Standard = .00..... ITU_T {CCITT} standar| | Completed | Call Released L Nere [N
CONNECT ACKNOWLEDGE 0007 Oct 3 Extension Bit (Oct 3) = . Next Octet Not Presen
118:25:33,022000 0008 Information Transfer Rate = 64 kbit/s = )
g ; . = ircui v
File Transmitted :: muaw samplesiviiay.pem | 9008, Transfer Hode ) - Circuit Mode ﬂj Abort All Show Records [ Auto Trash Lshl
18:25:53.051000 0008 Oct 4 Extension Bit (Oct 4) = . Next Octet Not Presen
0009 Layer 1 Indent Choice = . Layer 1 Identifier Save I Column Width ~——— }————
0003 User Information Layer 1 Protocol (BC) = Mu-law, Rec G.711 0.93% Layer 3 Layer = = E
0003 Layer 1 Identifier = - Layer 1 Id but MAPS 0000 Protocol Discriminater = 00001000 Q.331/I.451 user-network call control messag| |
0009 Extension Bit ({0Oct 5} = . Next Octet Not Presen| 0001 Call Reference Length ..0010 2 Bytes
Channel identification = 0002 Call Reference Value 3 {.0000000 DOOOLOOL}
000& IE Identifier = 00011000 Channel Identificatiol CALL PROCEEDING 0002 Call Reference Flag 0....... FROM side that originated callref
000B IE Chammel Identification Length = 4 (x04) 18:25:32.865000 [|[0004 Message Type 00000101 SETUP
000C Info Channel Selection Bz 01 Bl channel(Basic Inte| Bearer capability
<] = ] < i i ALERTING 50532 866000 ||[0005  IET Bearer Capabilicy 00000100 Bearer Capability IE Identifier
0006 IE Bearer Capability Length = 3 (x08)
Scripts > Message Sequence { Event Confi Script Flow CONNECT - 0007 Information Transfer Capability = ...00000 Speech
il /< < >\ d / 18:25:32.886000 |l3007 Coding Standara .00..... ITU_T (CCITT) standardized coding
- 0007 Oct 3 Extension Bit (Oct 3) . Hext Octet Not Present
@ Error Events ‘ @ Captured Errors ‘ @ Link Status Up=1| EONNESTACKNOWEEDIE 18:25:33.182000 ||loon8  Information Transfer Rate 64 kbit/s
: S - 0008 Transfer Mode . Circuit Mode
File Transmitted :: mu-law sampleswviiay.pcm 00552895000 0008 Oct 4 Extension Bit (0ct 4) . Next Octet Not Present
DREEERT 0009 Layer 1 Indent Choice Layer 1 Identifier
i0:06:33.192000 |[[0009 User Information Layer 1 Protocol (BCH Mu-law, Rec G.711
0009 Layer 1 Identifier . Layer 1 Id
RELEASE 2633193000 |||0009 Extension Bit (oct ) . Next Octet Not Present
i Channel identification
RELEASE COMPLETE = 0004 IE Identifier 00011000 Channel Identification
18:26:33512000 [/loppp IR Chennel Identification Length 4 (x04)
000C Info Channel Selection Bl channel({Basic Interface)/As indicated in __
000C D-channel Indicator . The channel identified is not the D-channel |7
<] . ] || R m | ’

Scripts ) Message Sequence /< Event Config >\ Script Flow /

@ Error Events

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

| 4
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Load Generation

« Stability/Stress and Performance testing using Load _
. ! Load Generation - LoadGendefault El@
Generation -
HER @
« Different types of Load patterns to distribute load Tokal Cals To Generate [+ (* nlcates no i)
. . Max Active Calls | 30 [ Unique Distributions Per Script:
» User can load multiple patterns for selected script
[+ Multi Distributions
» User configurable Test Duration, CPS, Maximum and Distrbutions | Desarpton [ e
.. Unifiarrn MinCR=40, MaxCR=80 , Duration=10 Remove
Fixed Call Rate=200, Duration=10
M I n I m u m Ca” Rate etC " Mormal MinCR=40 , MaxR=80 , Duration=10 Remove All
. . Edit
FI Xed Ram p U n |f0 rm Scripts Profile |+ Exclusive Profiles
Fixed Ramp Uniform Scripts Profile A
_________________ . Placecall CardiT301
100 A Max Call Rate 4 Card1T302
o TRy e ' L Card1TS03
5 & Card1T504
= %0 = Card1T505
J - Card1TS06
- T Coll A = Card1T507
Time (sec) Ramp Duration Time (sec) Min Call Rabe Max Call Rate E::gﬂggg
Card1T510
Card1T511
Normal Saw-tooth Step Card1T512 "
A1 TS
Normal Sawtooth L B 1 Max Call Rate - ’
5 40 Add ‘ Delete | Add Delete
z . Wi Call Rate E i B [ _
; g, 20 Step [ Stop Time | Start Time - 00:00:00.000
- e 10— Days [0 | Hows [0 -] minutes[o -] [End Time - 00:00:00,000 ctart
40 Call Rate 80 ; -~ - - “1 o
Min Call Rate Max Call Rate Ramp Duration Time {sec) Time Step Time (sec)

o GL

Communications
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Bulk Call Generation

GL MAPS (Message Automation Protocol Simulation) Subscriber {(ISDN ITU ) - [Call Generation - Untitled] = +B
14&, Configurations Emulator Reports Editor Windows Help l_?_]ré‘_”?]

QL 3@ d ¢ 0

[ | | § 8 [[ea

SrNo_| Script Name |_Profile | CallInfo | Script Execution | Status | Events | Ev... | Resul | Total terations | Completed Iteratic A

1 Placecall.gls Card1TSO1 Start | None = Unknown 10 0

2 Placecall.als Card1TS02 Start None =l Unknown 10 0

3 Placecall.gls Card1T503 Start None =l Unknown 10 0

4 Placecall.gls Card1TS04 Start None = Unknown 10 0

5 Placecall.gls Card1TS05 Start None = Unknown 10 0

[ Placecall.als Card1TS06 Start None ___] Unknown 10 0

7 Placecall.gls Card1T507 Start None [ Unknown 10 0

8 Placecall.gls Card1TS08 Start None = Unknown 10 0

9 Placecall.gls Card1TS09 Start | None =i Unknown 10 0

10 Placecall.als Card1TS10 Start None = Unknown 10 0 D6
< >

]
Add Delete Insert Refresh ] Start Start all Stop Stop all Abort Abort All |

™ View Executing Line

Script Contents A
FRAAAAAAAFAFF Place Call Subscriber Side /0707777777870 7007

FAAAA47 START PlaceCall f///777777
/47 Initialization Section ///

ReportEvent (ISDNScript = "Started”):

State = "IDLE";

IsGeneration=1;

Direction="E";

AllocUniqueld "Subscriber™ crv:

Restart="False";

Reserved="False";

RestartIndicatorClass=0; v
< >

\Sclipts /< Message Sequence )\ Event Config >\ Script Flow /

@ Error Events | @ Captured Errors | @ Link Status Up=1Down=0 | 4
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Bulk Call Statistics and Graph

Call Stats and Graph

Fa
Call Stats | Message Stats IEI
Statistic Marne Total Calls Active Calls Completed Calls Passed Calls Failed Calls Callsj3ec
Defeylt  Jzons  Qdoms Qoo fdoon o [0

Call Sucress Ratio | Call graph | Call Rake Distribution
[TIrefresh |1 Sec w | Time Duration |5 Minutes

-

Message Stats

Reset

CallsjSec Simultaneous Calls
00
90
o w600
= 60 1 =
L&) L
a0 4 300
1 Call Stats | Message Stats
i 3 A
Time (Sec) Time (Sec) Message Type
18:19:39 15:22:43  18:119:39 ASE Active
A5P Active Acknowledgerment
AP Up
A35P Up Acknowledgement
Apply Charging
Event Report BCSM
Initial DP
MakiFy

oaL

Communications

Requeskt Report BCSM Event
554 subsystern-allowed

35T subsystem-skatus-test
conkinue

Apply Charging Report:

Tx Counk

OO = O

1000
1000

0 = = O

3000

R Count

Retransrit Counk

oo oo o oo oo oo
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Customizations - Gall Flow (Scripts)

«  Scripts are written in our proprietary *.gls scripting

language. They represent generic state machines

& Script Editor - Script - GSMAbis_Call = “
File Edit ‘iew Help

intended provide protocol/signaling logic for a call DEEBZ O X

T " || Line#t | Script A
Bz [
. . Send 1 #nitialize Variables
R 2 ReportE Script = "Started");
and establish bearer traffic feov | e e
. 4 InterCallDurationTimeOut=$_InterCallDuration;
Bmd» 5 AnswerCallTimeOut=$_CalldnswerTime;
Unbind [ ScriptldCounter = 0;
1 1 - Load Profil 7 RtpSessionState = "Null";
« Each instance of a script corresponds to a single § Pobuduc oMb
Stop Timer 10 GSMabisRRState = "IDLE"
. . . . Stop Retransmit Timer 1 ContextCreated=0;
it 12 IMSISte="IMSI:";
transaction/call, i.e., if you place 500 calls in i Conton & R TawSoni B e
B-Variable 14 CalldSting="CallsdNumber:":
[ Maps CLI 15 Keyldentifier: IMSIStr IMS1, TMSIStr, TMSI,CallldString,CalledMumber;
. . #-Logs / Comment 16 MTCaIITgpe:"None";
parallel you will actually have 500 script T Skt
- Utility Functions 19 Cause = 16;
Resume 20 GSMabisStatus = "Null';
. . Return 21 Status = $GSMAbisStatus;
instances running at once. If you place 500 calls Z s
[=- Traffic Commands 24 InitializeR andoml d[R andomDuration,_RandomCDMin,_RandomCDMax, "uniform');
Create Session 25 GeneraleRﬁndomld[H_andoTDuralion,C_allDyrationTimeDut];
in Series the Same Scri pt Wi ” execute and o) Monitor. g? EventLog ("Call Duration = "', CallDurationTimeOut);
Record File 28 InitializeR andomld[R andom| CDuration,_RandomlCOMin,_RandomlCDMax,""uniform");
Send Tone 29 GenerateR andomld(R andoml CDuration, InterCallDurationTimeOut);
. . Send Digits 30 EventLog ("Inter Call Duration =", InterCallDurationTimeOut);
te rm I n a_te 5 O O tl m eS 2:”‘1;”& 3 g; InitializeR andomld[RandoménswerCallTime,_RandomACDMin,_RandomACDMax, "uniform");
- Stop Commands 33 G R andomld(R andomé, CallTi CallTimeOut);
o piio 3 EvenLog UAnenes Coll Dtaom o - ArswerCalT g0l
Create Session 3 end
T H H i 36 H il Tioo e cloaiddbe catle e iebin concbaoctleai Malld cealici Tieeme, n
 Itis possible to create your own scripts, but " o |1 i >

MNUM

almost never necessary! We attempt to provide

all necessary scripts out of the box

o GL

Communications



* When the script actually sends a message it
does so by loading a hdl file template from disk
(“SGsAP-PAGING-REQUEST.hdI” in the right

hand screenshot)

 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

o GL

Communications

Customizations - Protocol Messages

B Message Editor - Untitled - ©
File View Direction Tools Help

= ? X

- BTSM ~

T-bit
Meszage Group
Meszage Type

= InfarmationE lements
—I- Chanhel number

DATA INDication = 2

DATA REQuest =1
DATA INDication = 2
ERROR [NDication = 3
ESTablish REQuest = 4
ESTablish COMFirm = 5

IE Identifier/Ch Ma) ESTablish INDication = &
Channel Type ELease REQuest = ,
Sub-Channel HT bis] o
Time Slot # UNIT DATA REQuest =10
—I- Link | dentifier UNIT DATA IMDication = 11
IE Identifier(Linkld) W
IF Rccess Layer = ~
0000 Length = 30 (x001E) -
0002 Protoco 1 = 00000000 RSL =
Higher Layer Data = x020Z2011102000B001503450401805C0500805354F65E04010526F42F0100
BTSM Layer =
0003 T-kit = .......0 Non-Trasparent Messsage
0003 Message Group = 0000001. Radio Link Layer Mgmt
0004 Message Type = 00000010 DATA INDication
Channel number =
0005 IE Identifier(Ch Mo) = 00000001 Channel number
000& Channel Type = 00010... Im + ACCHs N,

000& Sub-Channel #I(T bits)
£

Ready

[u]

(....0...1

MUM
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Customizations - User Events

i MAPS (Message Automation Protocol Simulation) [Call Generation - CallGenDefault) = B “
P Configurstions Emulator Reports Editor Windows Help S C1E]

- TECIER IR I

M Everts Everft .. | Feslt Tt | bewitions [Rr.abicorss: e
1 alghs | Card1TS01 Ristieve L0 |
.-‘_
2 Call gl Cand1 TS02 Shait } M Temninate Call 0
3 Call ghs Card 1 TS03 Shat N - L]
4 Calgh  CandITSO4 Stat | N rikinge Reset 0
5 Callgh  CwdITS0S Shat | N Clear Call 1]
3 Callgh  Cad1TS06 Statt | N Retrieve o
7 Calgh  CadiTS07 Start | H : 0
] Colgh  CadITS08 Stt I H L Unkrown 1 0 v
]
[ add | opetete | mset | mefresh | oo | steem | siep | sepmr | mbor | fabertan |
[ View Executing Line
Script Contents -‘*
"Hold"™:
CallHoldInitiated = 1l;
(I5UPSceiptid) goto "Hold"™:
eSS
"Retrieve™: Y
CallHoldInitiated = 0O; < Control moves to “Retrieve” section, after v
(I5UPSceiptId) goto “Retriewve”; selecting the “Retrieve” User Event
resume
"Suspend”:
SuspendIniciated = 1;
(ISUP3cripeld) gors "Suspend Call™:
resums ;
W
"\s:-ius__,{ Message Sequence ) EventConfiy ) ScrptFlow /'
Emor Bvents Captured Errors | Link Sxatus Up=1 Down=0 v
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MOS, R-Factor
Packet Loss
Packets Discarded
Duplicate Packets
Out-Of-Sequence
Packets

Jitter Statistics

o GL

Communications

Customizations - Statistics and Reports

Add Tab | | Delete Tab

Mamne Values -
Active RTP Sessions 1987
Completed RTP Sessions 1548093
Sessions 'With Zero Receive Traffic 0

0
MOS Score Stats 1]

a
Sessions with Mos {5.0- 4.0 612618 [39%]
Sessions with Mos {4.0-3.0) 852971 [55%]
Sessions with Mos { 3.0-2.0) T4 [4%] =
Sessions with Mos { < 2.0 ) 9058 [0%]

o
Takal RTP Packet Sent 4485008797
Tokal RTP Packet Received 4481760853

1]
Packet-Loss Stats 0

0
Total PacketLoss 4072 [0%]
Sessions with Zero Packet-Loss 1534967  [999%]
Sessions with Packet-Loss(<1%:) 13126 [o%%]
Sessions with Packet-Loss{1% - 5%) [} [0%]
Sessions with Packet-Loss{5% - 10%) 0 [0%]
Sessions with Packet-Loss{=10%) 0 [0%]

o
Packet-Discarded Stats o

a
Total PacketDiscarded 3738934 [0%]
Sessions with Zero Packet-Discard 1464299 [2492]
Sessions with Packet-Discard(<1%) 41479 [2%]
Sessions with Packet-Discardi1%: - 5%) 3723z [2%]
Sessions with Packet-Discard(5% - 10%) 4843 [0%]
Sessions with Packet-Discard(»10%:) 240 [o%]

0
Packet-Duplicate Staks o]
Total Duplicate Packet 0 [0%]
Sessions with Zero Duplicate Packets 1539942 [3%%]
Sessions with Duplicate Packets] <1%) 0 [0%]
Sessions with Duplicate Packets(1% - 5%) 0 [0%]
Sessions with Duplicate Packets(5% - 10%) 0 [0%]
Sessions with Duplicate Packets( >10%) 0 [0%]

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

o
Takal Out OF Sequence Packet 0 [0%=]
Sessions with Zero QOS5 Packets 1539942 [99%]
Sessions with O0S Packets{ <1%) 0 [0%]
Sessions with OOS Packets(1% - 5%} 0 [0%:] =
Sessions with OOS Packets(5% - 10%:) o [0%:]
Sessions with Q0S5 Packets( = 10%:) 0 [0%]

o
Jitker Stats u}

o
Sessions with Jitter{ < 1 msec) 1450779 [93%]
Sessions with Jitter{ < 5 msec) 93031 [&%%]
Sessions With Jitter{< 10 msec) 4841 [O%:]
Sessions With Jitter{>= 10 msec) 350 [0%:] v
< m >

Insert ‘ | Add Delete Edit

Reset

Call Stats | Message Stats
Statistic Mame Total Calls  Active Calls Completed Calls Passed Calls Failed Calls CallsjSec
Default 26090 40 26050 26050 o
| call Success Ratio | Call araph |
Refresh |1 Sec ~|
Callsf/Sec Simultaneous Calls
350 H
300 + r" AAAAANNANNANNAN AAAA1!LMM_MA/ 40
250 +
30
200 +
) 2
= =
o o
150 20 -
100
10
S0
o T T T T T o T T T T
0 20 40 60 80 100 0 40 60 80 100
Time (Sec) Time (Sec)

Call Stats provide a running tabular log of system level

stats, tracked stats include: Total Calls, Active Calls,
Completed Calls, Passed Calls, Failed Calls,
Instantaneous Calls/Sec




MAPS™ APl Architecture

( MAPS™
| Server 1
;’ MAPS™ ]\
Server 2
<~ N Network
MAPS™ IP Network Neragl
Client <~ , /
§ BN
L Server 3
| MAPS™
9\ Server n
« 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

o GL

Communications



APl Architecture

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 Traffic
USER ) |
API Client Application | 1

MAPS Server

l SN

| |
Pull config from dB | 1
Postresults to dB 1

Configure SUT from Client Application !

Database \ _ @

System Under Test

o GL
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APl Architecture

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:
ISDN, SS7, GSM, CAS, MLPPP, MAP

TestShell LA

SIP, SIP-1, ISDN SIGTRAN, SS7 SIGTRAN,

w MEGACO, MGCP
N

4 N

/

| IP (36, 4G):
’ \ LTE, UMTS, GSM AolP, DIAMETER, MAP [P

y T1/E1 [MAPS
TDM
\I-\nalog, 2G

/ ]
\/. /

.~ =DUT

o GL

Communications
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o GL

Communications

CLIENT

Provides simple
programmable interface to
user

APl Architecture

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

"SIP AcceptCall™:

Enslesxtp = 07
RtpCoreSrtpiAlgorithm = "";
RtpCoreSrtpRey = "";

endif

//EventLog ("RtpCoreSrtpilgorithm=",6RtpCores

VideolediaPort = 1024;
endif
SipSce goto "SiplcceptCall”:Rtplplddress, AudiolMedia)
resume:

tpilgoritchm) ;

29



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

o GL
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CLI Support

Cli MapsCLI Subscrber JSDMN-SgTran TU )

B File  Edit  View
D B8 x

[w Wi Latest Command

IEEILE.-ﬁ-E‘E- l2e2Beas 19100
: Incomingi-alHandler # RELEASE COMPLETE ="Rx_[deStabeMsgHandler.gls ;

2015-6-25 1:2:28: 37, 192000

015623 V2026037 19000
2015-6-25 12:28:37. 152000 ;
A015-6-25 12088057 . 19000
2015-6=25 12:28: 37192000
2015-6-25 1208637 192000
2015-5=25 12:28:37. 192000 :
¢ IncomingCalHardler & “ASP Inactive"="TLA. gls";
2015-6=25 12:28:37 . 193000 :
2015-6-25 1 2:26:54, 157000 :
2015-6-75 12:34: 11, BZ3000 ;
015023 LZesd:] 1 931000
2015-6-25 12:34: 14, 007000 ;
¢ LiserEvent 1 "DisconnectCal™;
2015-6=25 12: 3446, 876000

2015625 V22837 . 193000

0 15-8-23 12139046 . fb OO0

]rs:n:r*mé".all-la’r_‘le-u & "F:ELEﬂ.SE":"ijdleS-tateHnga’dm gls";

Incoming”allHandler & "STATUS ENQUIRY ="Rx_[dleStateMsgHandler.gls™;
IncomingCalHandler & "STATUS ="Rx_[dieStateMsgHandler.gls™;
Incoming_allHandler # "DISCONMNECT " ="Rx_[IdleStateMagHandler. gls™;
IncomingCalHandler £ "ASP Lip ="1L1A.gls";

IncomirgCalHandler & "ASP Dowen="TL. gls™;

IncomingCalHandler # "ASE Actives="TLLA,gis";

IncomingZalHandler # "Establish Fequest™="[LUAInberf aceldGMT . gls";

Apply Global Configuration & _CallDuration™=70000,"_EnsbleCLI"=1,"_InterCallDu
StartSeript | PlaceCall.gls” "CardlTS017 1 ;

UserEwent 1 "Place Call'# "CalledMumber"="3331234543", "Callinghumber"="22212;
UserEvent 1 "TxDighks™# “Tigit OFf Time"="80", "DighOnTime"="80", DigitPower1"="-1

StopScript 1;

GL

Communications

# Ci\Program Files\GL Communications InciMAPS-ISDNSigtraniTel Clientitclsh@Sexe | = || B |[s25e]

Script Stopped
% Run Place_Call.tcl "Send_Digits" "

Starting Placecall Script...

Script Started

Line 1 Placing Call....

ISDN Call Initiated

Line 1 Waiting For Response....

ISDN Call Proceeding

Line 1 Waiting For Call Connection....
ISDN Call Connected

Sending Dtmf Digits from Linel...

TDM Digits Sent

Line 1 Waiting For Call Disconnect....
ISDN Call Mot Disconnected

Line 1 Disconnecting Call....

ISDN Call Disconnected

ISDN Call Completed

Script Stopped
'/:

-
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Success Call Ratio Statistics

Call Stats

: Call Stats |Message Stats |
Statistic Name Total Calls  Active Calls  Completed Calls Passed Calls  Falled Calls  Calls/Sec Statistic Name Total Calls | active Calls | Completed Calls | Passed calls | Failed Calls | calisjsec |
Default 26090 40 26050 26050 0 293 Default 680 9 6/1 603 59 20
Call Success Ratio I Call graph |
Calls Success Ratio
| Passed Calls
Calls/Sec Simultaneous Calls \ ', Failed Calls

350 |-

300 40 -

250

30 4

200
» =
= =
S fs}

150 20
100
10
50
U T T T T T 0 T T T T T
0 20 40 60 80 100 1] 20 40 60 80 100
Time (Sec) Time (Sec)
] : -

oaL
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