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IFPM Overview

* Engineering test tool to capture network &
terminal information

e Used to demonstrate/prove performance &
Quality of Service

e Scripted control — repeatable, accurate

 Taillored reports generated from analysis of
logged data
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IFPM Principles

* |FPM tool logs parameters for:
— Voice services (Group, P2P, Telephony)
— Data services (Emergency, Status, SDS & Packet data)
Plus
— All timing, location, events and actions

« Resultant reports verify performance e.g.
— Call/service set-up times

— End-to-end delays
— Quality, Accuracy and Success
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IFPM Architecture
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Example Test Scenarios

Scenario Category Type Description Time Calls
1D per call per
location
W1 Woice Croup e Call setup from mobile end. 60z 100
mobile & | e One 15 second voice sample sent
fized from mobile to fized end.
Vi Woice Croup e Call setup from fized end 60z 100
mobile & |« One 15 second voice sample sent
fixzed from to fized to mabile end.
V3 Voice P2ZP e Call setup from mohile to fized end. 60z 100

s One 15 second voice sample sent
from fied to mobile end.

+  Call cleared atmobile end.

V4 Volce PiF o Call setup from fized to mobile end. iz 100

*  One 15 second woice sample sent
from to mobile to fized end.

o Call cleared at fized end.

. V5 Volce PSTH; o Call setup from mobile 4 to mobile 603 a0

\Voice MSISDN B.

*  One 15 second woice sample sent
from to mobile B to mobile &

o Call cleared atmobile &

Ve WVolce FTH «  Call setup from mobile end to iz =0
PABX extension,

*  One 15 second woice sample sent
from mobile end to telephone

extension.
+  Call cleared atmobile end.
V7 Woice PTN e Call setup from PABX extension to 60s 50
mohile end.

*  One 15 second woice sample sent
from mobile end to telephone

extension.

s Call cleared at PABX

Dl Data 5D type 4 | Vanable messages (max 127 characters) 53 400
sent from maobile to fized end.

[EH] Drata SDE type 4 | Vanable messages (max 127 characters) 55 400
sent from fized to mobile end.

L3 Drata SDE type 4 | Vanable messages (max 127 characters) 55 100

failed sent from fized to mobile end while
Data < delwvery mobile end 1z powered down.

[EE) Drata Status WVariahle messages sent from mobile to 55 400
fized end.

B Drata Packet data | IP data message of < 4096bits in length 20z 100
sent from maobile to fized end

D6 Data Packet data | [P data message of < 40%6bits in length 208 100

\ sent from fized to mobile end.




Scripts Logs & Records

START_PROGEAM MMOBILE

¥ A ssign warishles

B
asgign test_talkgroup 1234567
assign CorareamdWait 500
assign nuraRepeatsB 100
assign minStatusValue 33001
assign sdsWait 5000
wait_until "4 30"

I¥ get radio status
I
GET_MANUFACTURE
wrait Coraraand Wait
GET_FRODUCT_ID
wait CoromandWait
GET_S0FT_REV

wait CoromandWait
Gret_ITEI

wait Coraraand Wait
GET_WEIZH_CELL
wait CoromandWait
GET_REG _STATUS
wait CoromandWait
GET_SERV_CELL

wait Coraraand Wait

GET _31G_QUALITY
wait CoromandWait

assign repeatCount 0

while repeatCount < numBepeatsB
Add repeatCount 1
PRINT " Wlohile sets up group call #° repeatComt
Wait_TTntil "+ #+00"

[ ) example result log - Notepad

File Edit Format Yiew Help

BERL 3041142006, 171803 093,0.000, Version = 12

SPT <. (Port 13),30/11/2006,17:18:03.146,0.000,assign 8292010 8292010
GPS (Port 013,301 1/2006,17:19:08 320,0.000,GPS STATUS © GFS in fix
SPT <. (Part 13,3041 1/2006,17:19:05 0650000, DSLA_PLAY "C\Prograra Files\IultiDST A1 Tasklists\ Tser Task]
SPT <. (Port 13),30/1112006,17:18:03.645,0.000,assign CommandWait 500
SPT <> (Port 13,30/11/2006,17:18:03.707,0.000,assign nuraRepeatsis, 50
SPT <. (Part 13,3041 162006, 17:13:013 802, 0000 assign wirStatusValu 20000
DSL,30/11/2006,17:19:05.069,0.000, TEST SCHEDULE C \Prograra Files IuliDSL AT asklists\User TasklistsUFFIY
DSL,3011/2006,17.19.05.119,0.000,2188DSL, 30/ 1/2006,17:19:05.1 19,0 000,DELA STATUS : DSLA in test

SPT =-> (Part 15),30/11/2006,17:19:05 1510000, weit_mnti] "+ 4 36"
GPS (Port 013,30/11/2006,17:19:08 320,0.000,GPS STATUS : GPS in fix
GPS (Port 013,3011/2006,17:19:08 000,0,000,$GPGC A, 17182,5137 4707,19,00018 4307,E,2,07,1 3,07.8,M,47 0,14
RAD - (Port 133,30/ 1/2006,17:19 08 434,63 490, CT0600013031303 1 S46F 74616 C206DE 5731361676 520606 S6ES
GPS (Part 011),30/11/2006,17:19:00 167,0.000,GPS STATUS * GPS in fix
GPS (Port 013,30/11/2006,17:19:10.000,0.000,$GPG0 A, 171825137 4707,1,00018 4308 E,2,07,1 3,97.6,M,47.0,M,
DSL,3011/2006,17:19:11.244,0. 000 RUNNINGDSL, 30/11/2006,17:19:11.244,0.000,DSLA STATUS : DSLA idle
GPS (Part 011),30/11/2006,17:19:11 319,0.000,GPS STATUS © GPS in fix
DSL,30/11/2006,17.19:21.251,0.000,FINISHEDEAD - (Fort 13,3001 1/2006,17:19:24.749,13.830, +CTSDSR. 12,2
RAD - (Port 133,30/ 1/2006,17:19.24.797,68 400, CT060001 3031 3033 546F 74616 C206DE 5731361676 520606 S6ES
RAD <.- (Part 13),30/11/2006,17:19-26 0093 125 AT-+HUTXC=42

SPT <. (Port 13),30/1112006,17:19:26 062,0.000,End_Whils

SPT < (Port 13),30/11/2006,17:19:26.130,0.000, while repeatCount = 10
RAD - (Part 13),30/11/2006,17:19 26 141,3 385 4CDTHC: 420

GPS (Port 013,30/11/2006,17:19:26 181,0.000,GPS STATUS : GPS in fix

IFPM Tool Reporting - (c) Syntech Systems Ltd - Release 17.0

Plzase enter the log Files wou wish to process in the boxes below. You can either enter one log File For the Mohile
Init and one log File For the Fixed Unit or, if wou are processing the results of a Mobile-Mobile best, wou need only
enter the log File For the Mabile Unit. You cannot enter a Fixed Unit log File without a Mabile Unit lag Ffile.

Click "Process" when vou have entered all the log Files

MOBILE UNIT LOG FILES § [T 2 % Terminals Used )

Mobile.log

G531

—

Terminal 1 MSISON
Terminal 2 M3IISDN

Mobile IP Address
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One way USB-RS232 Converter Delay g ms

FIXED UMIT LOG FILES ([ Fixed Unit is Mobile IFPM 3

Browise

PTHIPSTM Calls

Fixed IP Address

| Fixed.log

Browse

Fixed 1551 (Group) |

Fixed 1551 (P2P)
Fixed 1551 (SD%)
Fixed Telephone

(" PTM " PSTN

Repeat

Clear Al

Zancel

LR

A B | © D - — - - - - — —
_1 |CDR_Number Unique Call_ CDR  Transmission_CDR Direction Sending Receivi Rec NiniPESCDelay Level Peak Tcommand ms ( TAction msA TTestStart n
2 |17012008120005129Mobile 1 | 1.7012E+23 1701200812000529409705953 | Mobile-Fixed Mobile 1 Fixed 1 2/0/0 271 26398 -46.8 -23.33 #2008-01-17 12:00:05# 129 #2008-01-17 12:00:05% 129 #2008-01-17 12:00:05# 1
~ 3 [17012008120035127 Mabile 1 | 1.7012E+23 1701200812003527005705953 | Mobile-Fixed Mobile 1 Fixed 1| 2/0/0 271 264 -46.8 -22.24 #2006-01-17 12:00:35# | 127 |#2008-01-17 12:00:35¢# 127 #2008-01-17 12:00:35¢ 1
_4 |17012008120106130Mobile 1 | 1.7012E+23 17012008120105304097 055953 | Mobile-Fixed Mabile 1 Fixed 1 2010 273 2681 -48.2 -22.18 #2008-01-17 12:01:05# 130 #2008-01-17 12:01:05% 130 #2008-01-17 12:01:08% 1
_6 170120061 20135129Mobile 1 | 1.7012E+23 1701200812013533009705903 | Mobile-Fixed Mabile 1 Fixed 1 2/0/0 276 26491 -47 45 -22.13 #2008-01-17 12:01:35%# 129 #2000-01-17 12:01:35% 129 #2008-01-17 12:01:36% 1
_6 |17012008120205128Mobile 1 | 1.7012E+23 1701200812020525309705533 | Mobile-Fixed Mabile 1 Fixed 1 2/0/0 273 263.25 -47.09 -22.65 #2008-01-17 12:02:05# 128 #2008-01-17 12:02:05% 128 #2008-01-17 12:02:05% 1
_7 170120081 216051 290Mobile 1 | 1.7012E+23 17012008121605285097 05583 | Mobile-Fixed Mobile 1 Fixed 1| 2/0/0 27 262.64) -46.52| -22.04 #2008-01-17 12:16:05# | 129 #2008-01-17 12:16:05% 129 #2008-01-17 12:16:05# 4
6 [17012005121635128Mobile 1 | 1.7012E+23 17012008121635261059705953  Mobile-Fixed Mobile 1 Fixed 1 200 261 26533 -46.82 -22.5#2008-01-17 12:16:35¢ 128 #2008-01-17 12:16:35¢ 128 #2008-01-17 12:16:35# 4
_9 170120081 2170561 26Mobile 1 | 1.7012E+23 17012008121705294097 05983 | Mobile-Fixed Waobile 1 Fixed 1| 200 281 268.48) -47 37| -22.92 #2008-01-17 12:17:054 | 126 #2008-01-17 12:17:05% 126 #2008-01-17 12:17:05& 4
10 170120081 217301 26Mobile 1 | 1.7012E+23 17012008121735270027 05963 | Mobile-Fixed Maobile 1 Fixed 1| 2/0/0 267 265.95 -46.65) -21.76 #2008-01-17 12:17:35# | 126 #2008-01-17 12:17:35%# 126 #2008-01-17 12:17:30# 4
11 170120081 21805127 Mobile 1 | 1.7012E+23 17012008121805304097 05583 | Mobile-Fixed Maobile 1 Fixed 1| 2/0/0 269 267.56 -46.63) -21.08 #2008-01-17 12:18:05¢ | 127 #2008-01-17 12:18:05%# 127 #2008-01-17 12:18:05% 4
12 170120081 218351 26Mobile 1 | 1.7012E+23 17012008121835280097 05583 | Mobile-Fixed Mobile 1 Fixed 1| 2/0/0 275 268.95 -46.9) -22.81 #2008-01-17 12:18:35# | 126 #2008-01-17 12:18:35% 126 #2008-01-17 12:18:35# 4
13 170120081 21805127 Mobile 1 | 1.7012E+23 17012008121805258097 05983 | Mobile-Fixed Mobile 1 Fixed 1| 2/0/0 273 269.73) -46.61| -21.32 #2008-01-17 12:19:05# 127 #2008-01-17 12:19:05% 127 #2008-01-17 12:19:08# 4
14 170120081 219351 26Mobile 1 | 1.7012E+23 170120058121935291057 05983 | Mobile-Fixed Mobile 1 Fixed 1| 200 265 261.08) -46.5) -23.34 #2008-01-17 12:19:358 | 126 #2008-01-17 12:19:35% 126 #2008-01-17 12:18:35# &
15 |17012008122005128Mobile 1 | 1.7012E+23 17012008122005260097 05903 Mobile-Fixed Maobile 1 Fixed 1 2/0/0 266 267.60) -47.09 -21.084 #2008-01-17 12:20:054# 120 #2000-01-17 12:20:05% 128 #2008-01-17 12:20:00#
16 |170120061 220351 26Mobile 1 | 1.7012E+23 1701200812203530009705903  Mobile-Fixed Maobile 1 Fixed 1 2/0/0 273 2645 -46.44 -22.05 #2008-01-17 12:20:35# 126 #2000-01-17 12:20:35%# 126 #2008-01-17 12:20:30#
17 170120081 22105127 Mobile 1| 1.7012E+23 1701200812210527709705983 | Mobile-Fixed Mobile 1 Fixed 1 2/0/0 276 267 31| -46.86 -21.22 #2008-01-17 12:21:05# 127 #2008-01-17 12:21:05% 127 #2008-01-17 12:21:05#
18 [17012008122135128Mobile 1 | 1.7012E+23 1701200812213531009705983  Mobile-Fixed Mobile 1 Fixed 1 2/0/0 269 283.27 -47 26 -21 64 #2008-01-17 12:21:35# 128 #2008-01-17 12:21:35%# 128 #2008-01-17 12:21:35%#
18 170120051 222051 28Mobile 1 | 1.7012E+23 17012008122205287059705953 | Mobile-Fixed Mobile 1 Fixed 1 2/0/0 272 266.563 -46.92  -21.55 #2005-01-17 12:22:05¢ 128 #2008-01-17 12:22:05¢ 128 #2008-01-17 12:22:08#
20 |170120081 222351 28Mobile 1 | 1.7012E+23 17012008122236264097 05953 Mobile-Fixed Mabile 1 Fixed 1 2010 27 263.12) -46.86 -20.7 #2008-01-17 12:22:35# 128 #2008-01-17 12:22:36% 128 #2008-01-17 12:22:354#
21 |170120081 22305127 Mobile 1 | 1.7012E+23 1701200012230529009705903  Mobile-Fixed Mabile 1 Fixed 1 2/0/0 266 260.06) -46.97 -22 36 #2008-01-17 12:23:05# 127 #2000-01-17 12:23:05% 127 #2008-01-17 12:23:00#
22 |17012008122335127 Mobile 1 | 1.7012E+23 1701200812233527309705533  Mobile-Fixed Mabile 1 Fixed 1 2010 271 271,17 -46.98 -22.59 #2008-01-17 12:23:35# 127 #2008-01-17 12:23:35%# 127 #2008-01-17 12:23:35#
23 |170120081 224051 26Mobile 1 | 1.7012E+23 1701200812240530709705583  Mobile-Fixed Mobile 1 Fixed 1 200 269 267 48 -47.1 -21.52 #2008-01-17 12:24:05# 126 #2008-01-17 12:24:05% 126 #2008-01-17 12:24:08#
24 [17012008122435127 Mobile 1 | 1.7012E+23 17012008122435284057055953 | Mobile-Fixed Mobile 1 Fixed 1| 2/0/0) 2.67| 264,43 -46.79) -21.74 #2005-01-17 12:24:35¢ | 127 #2008-01-17 12:24:35¢ 127 #2008-01-17 12:24:35#



Performance Re

Voice quality & transmission delay

Voice Call Transmission Delay (PESQ) = 2.5)

Location/Route Date:
Test ID Call Category & Type Limits | Target Measured
(ms) Perceniage | Percentage
V1, V4 WVoice (group of P2F) call from mobile end 350 a0
Same Zone. Mumber of calls attempted - 410 95
Woice (group ot P2F) call from mobile end 615 50
Different Zone. Humber of calls attempted - 05 95
Vi,Vv3 Woice (group ot P2F) call from fixed end 295 50
Game Zone. Number of calls attempted - 330 95
V5 PATH call from mohile end 310 50
Same Zone, Humber of calls attempted - 345 a5
PATH call from mobile end 1,300 Q5
Different Zone. Humber of calls attempted -
Vo, VT PTH call from mobile or PTH end 3a0 i
Same Zone. Number of calls attempted - 410 95
PTH call from mobile or PTH end 1,300 Q3

Different Zone, Humber of calls attempted -

Voice Tx D elay (ms)

PESQ Score 3.0

Reference Surface

PESQ-LQ 2.7

A SR BS.S. . [SRGSER.. S

0.oo 0.a0

Degraded Surface

1.60

2.40 .20

.00

.00

+.50

5.60

5.60

340

330

N o o o T N h
L e e e o
e s s e s s s e

Voice MOS

24

34
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Performance Reportin

Voice Call Set Up Delay

Location/Route | Fire control Date: | 010107
Test ID Call Category & Type Limits | Target Measured
(m3) Perceniage | Percentage
vl WVoice group call from mobile end. 350 42
Humber of calls attempted - 100 G00 a3
3,000 D6 &
V2 WVoice group call from fixed end. 350 42
Humber of calls attempted - 100 é00 3
3,000 D66
V3 Foint to point call from maobile end. 1,000 3
Humber of calls attempted - 100 3000 06 4
4 LT ST P 4+ ann e
Data transmission Delay (Success Rate)
W5 L ocation/Foute Date:
Test ID Call Category & Type Limits | Target Measured
6 (m5) Percentage | Percemtage
D1 303 Type 4 - mobile to fixed end 1,000 a0
7 Humber of calls attempted - 5,000 ar 7
D2 ZD3 Type 4 - fixed to mobile end 1,000 a0
Humber of calls attermpted - 5,000 9F T
D3 SDE Type 4 - fixed to “off” mobile, failure report A A A
Mumber of calls attempted - A HA HA
D4 Status - mobile to fixed end 1,600 0
Mumber of calls attempted - 4,000 o0
Ds IF data- mobile to fixed end 2,000 50
Humber of calls attempted - 10,000 95
D6 IF data- fixed to mobile end 2,000 0
Humber of calls attempted - 10,000 a5

Percentage ofiCalls

20%

15%

Call set-up delay

aAn3ARERAEREIAR R BEEEEEE:
ASARSRARRARASARIRARARES R Y
Zall Setp Time jm 1)

Frequency

45.00%

40,00%

35.00%

30.00%

25.00%

20.00%

15.00%

10.00%

5.00%

0.00%

SDS delivery times

= M-F Short
= F-M Short
—M-F Long
——F-M Long

100
150
200
250
300
350
400
450
500
550
600
G50
700
750
300
350
900
950
1000
>1000

Delivery Time {ms)
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IFPM Applications

 Coverage: Drive/Walk testing
 Verifying network performance

e Load traffic generation

e Terminal comparison

e Scenario testing, Fault investigation

o Used at Network Operator reference
systems
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IFPM key features

o Calibrated voice quality ITU 862.1 (PESQ)

e Accurate timing (ms)

e Supports all Tetra services

* Fixed or mobile units for true end-end testing
e Supports different terminal equipment

e Multiple uses —
— verifying SLA (e.g coverage, performance, QoS)
— Investigating faults or issues
— Traffic/load generator

* Fleld-proven over several years



Thank You

WwWw.syntechsystems.com
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