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2 The scanner

2.1 Starting the scanner

* Find the scanner page and set the “center frequency” in the mid.
* Set the wanted “Scan bandwidth” to 1IMHz, 5Mhz or 10MHz at the right side.

¢ Push the start Button at the left side.

MultiAnalyzer =1
| File | Devices View
Recording devices 8 X Scanner application 8 x
Locati Re d
=l startscanner || sz - Mz 0.5z 00 GHz 332 MHz 500 kz 000 Hz [ +osmz | [+ | [ +swe II
SOR gain: (Range from 0 to 495) 284 {1
10
[8e]
Device st 8 x
Location Option -
B: MS2710xA Range: +9kHz - +6GHz
> TCCATMW driver
4 USB RTL2832 driver =
0: RTL2832U Range: +24MHz - +1.766GHz ‘i‘
Record settings & x
Info | Record | SOR setomas B
Record settings
- 399.5 7 399.8 5 200.1 w003 4005
[rerea ] MHz Mz MHz Mz MHz Wz Mz

Record band: Carrier Cell data

300 Mz -]

Carrier number (0-3999)

3700

Charrel offset:

[12,5k -

Downlink frequency

I

392512500
[T start uplink record
Uplnk duplex frequency
10000000
Second recording device for uplink:

1: M52710xA (Device number: 0) -

General settings

Record file: Refresh list [ Hold found carrier

C:/Users/5V Deskto/SdrBlack.maf Z [ Start recording of selected carrier <RTL28320%
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2.2 Scan result in spectrum

The carrier types are viewed in different colors.

* Light green: TETRA control channel (Channel for register, send SDS (like SMS) setup a call)

* Dark green: TETRA assigned channel (Channel for running calls sending/receiving voice.

¢ Blue: Scan candiates

¢ Red horizontal line: Noise level

* Blue horizontal line: Scan tresh hold level (13dBm over the noise level). This allows to decode

TETRA channel also under none optimal conditions.

[ MultiAnalyzer

R A A

Set SDR gain: {Range from 0 to 496)

436

Change value

Record control

4 MNC: 1000

I

TCH: 3611
TCH: 3621
TCH: 3627
TCH: 3642
TCH: 3678
TCH: 3685
TCH: 3711
TCH: 3723
TCH: 3729
TCH: 3736
TCH: 3739
TCH: 3780

MCCH: 3635 TETRA: MCC: 204; MNC: 1000; LA: 102
MCCH: 3700 TETRA: MCC: 204; MNC: 1000; LA: 738
MCCH: 3755 TETRA: MCC: 204; MNC: 1000; LA: 104

TETRA: MCC: 204; MNC: 1000; LA: 102
TETRA: MCC: 204; MNC: 1000; LA: 102
TETRA: MCC: 204; MNC: 1000; LA: 738
TETRA: MCC: 204; MNC: 1000; LA: 132
TETRA: MCC: 204; MNC: 1000; LA: 738
TETRA: MCC: 204; MNC: 1000; LA: 738
TETRA: MCC: 204; MNC: 1000; LA: 104
TETRA: MCC: 204; MNC: 1000; LA: 109
TETRA: MCC: 204; MNC: 1000; LA: 104
TETRA: MCC: 204; MNC: 1000; LA: 109
TETRA: MCC: 204; MNC: 1000; LA: 104
TETRA: MCC: 204; MNC: 1000; LA: 104

[ Refresh st

] [ Hold found carrier

-
File Devices View
Recording devices & X | Scanner application 8 x
Location Record
Loen [stopscanner | [ -svrz | [ -z | [ sz | 00 Gz 392 MHZ 500 kHz 000 Hz [+omwe | [ +wz [ +owiz | [smmz ~
4 Locs
4 USB RTL2832 driver SOR gain: (Range from 0 to 456) 254 I
0:RTLZE32U  Scanner <Center +392.5MHs, Bandwidth ~5MHz> o B e
] [391.24992 hike]
-10-
Device list 8 X »
Location Option =
4 Local [E
4 Anitsu MSZ710 driver
LMSZ0A  Range +OkHz- +6GHz -
2MSZII0A  Range +OkHz - +6GHz I |
- || | |
Record settings 5 x
Info_| Record | Chamelinfo - Ml "
Lot | ql ® Ll I i | T
Channel analysis [ Ty Y o
o
390 08 3516 924 3933 91 £
MHz MHz MHz MHz MHz MHz MHz
Cartier Cell data
4 TETRA
4 MCC: 204

Stop scanning and start recording of selected carrier <RTL2832U>
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2.3 Channel scan results
In the left list below the spectrum the found TETRA channel are listed. They are sorted by Type, Country,

Network, Type (Control channel=MCCH and assisgned channel=TCH) and Location Area.

A click on a channel in the list view the position in spectrum and the most important broad cast

parameter:

MultiAnalyzer

Where is the control channel (of course for control channel there own frequency)

Country (MCCQC)
Network (MNC)

Location area (LAC)

Access parameter (On which coverage conditions is the mobile allowed to access the cell)

The Subscriber class (Which mobiles classes are allowed in the cell)

The supported services like voice service, SNDCP (internet), encryption support.

s ———

4 UUSB RTL2832 driver
0: RTL2832U

Scanner <Center +392.5MHz, Bandwidth +5MHz>

Device list

Location

4 local

Option

4 Anritsu MS2710 driver

496

Set SDR gain: {Range from 0 to 435

Change value )

Record control

LMSZ7TIOXA  Range: +kHz - ~6GHz
2:MSZTI0NA  Range: +OkHz - +6GHz
AASITN: -] Ol 11 S
Record settings & X
[ nfo | Record | Channelinfo
Channel analysis

SDR gain: (Range from 0 to 496) 284

— -
File Devices View
Recording devices & X | 5canner appication 8 x
L:'(z"w" [econd [stopscanner | [ -svke | [ -wwme | [ o5z | 00 GHz 392 MHz 500 kHz 000 Hz [ oz | [+ | [ 4wz |[smie =
ocal

@

dB(]) 390.888022 MHz
TETRA (MCCH) 3635
10 [ TETRA: MCC: 204; MNC: 1000; LA: 102
e
£
) |
4 |
e I i P i | v A \"\l i
ol i ’
350 3908 3916 924 3933 941 39
MHz Mz MHZ Mz MHzZ Mz MHz
Carier Cell data gyt code: 00100 -> EN 300 392-2V2.8.2 0 V2.6.1, and 300 3927 (8] V2.1 1 0 V2.4.1 -
. "Colour code: 0000105 -> Operator defined scrambing
TETRA MCC: 0011001100b > 204
4 MCC: 204 MINC: 00001111101000b -> 1000
4 MNG: 1000 Main carrier: 111000110011 -» 3635 (Frequency of the CA main carrier)
Frequency band: 0011h -> 300MHz

TCH: 3711

TCH: 3788

MCCH: 3635 TETRA: MCC: 204; MNC: 1000: LA: 102
MCCH: 3700 TETRA: MCC: 204; MNC: 1000; LA: 738
MCCH: 3755 TETRA: MCC: 204; MNC: 1000; LA: 104
TCH: 3611
TCH: 3621

TETRA: MCC: 204; MNC: 1000; LA: 102
TETRA: MCC: 204; MNC: 1000; LA: 102

TCH: 3627  TETRA: MCC: 204; MNC: 1000; LA: 738
TCH: 3642 TETRA: MCC: 204; MNC: 1000; LA: 132
TCH: 3678 TETRA: MCC: 204; MNC: 1000; LA: 738
TCH: 3685  TETRA: MCC: 204; MNC: 1000; LA: 738

TETRA: MCC: 204; MNC: 1000; LA: 104

TCH:3729  TETRA: MCC: 204; MNC: 1000; LA: 104
TCH: 3736 TETRA: MCC: 204; MNC: 1000; LA: 109
TCH: 3738 TETRA: MCC: 204; MNC: 1000; LA: 104
TCH:3780  TETRA: MCC: 204; MNC: 1000; LA: 104

TETRA: MCC: 204; MNC: 1000; LA: 137

Offset: 11b -> +12,5 kHz offset
Duplex spacing: 000b -> 10 MHz
Reverse operation; 0b -> Normal

MS_TXPWR_MAX_CELL: 100b -> 30 dEm
RXLEV_ACCESS_MIN: 0011b - -110 dBm
ACCESS_PARAMETER: D111h -> -33 dBm
Location Area: 00000001100110b -> 102

Class 4: 1b -» Subscriber dass allowed on cell

Class 10: 0b -> Subscriber class not allowed on
Class 11: 0b -> Subscriber class not allowed on
Class 12: 0b -> Subscriber dlass not allowed on

Class 13: 1b -> Subscriber dlass allowed on cell

Number of common secondary control channels: 00b -> None

Class 1: 0b -> Subscriber dass not allowed on cell
Class 2: 0b -> Subscriber dlass not allowed on cell
Class 3: 0b -> Subscriber class not allowed on cell

Class 5: Db -> Subscriber dass not sllowed on cell
Class 6: 0b -> Subscriber dass not allowed on cell
Class 7: 0b -> Subscriber dlass not allowed on cell
Class 8: 0b -> Subscriber class not allowed on cell
Class 9: 0b -> Subscriber dass not allowed on cell

el
cell
el

[ Refresh st

J [71 ol found carrier Class 13 1b -> Subscriber dass alowed on cell

Stop scanning and start recording of selected carrier <RTL2832U: TETRA: MCC: 204; MNC: 1000; LA: 102>
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3 Starting a record

After scanning a found carrier can be selected for recording.

* Select the target recording device. (Can be the same, the scanning will stopped.)

¢ Selected the wanted carrier.

* Push the button at the bottom. The needed frequency settings will be copied to the start recording

page.

* Check the settings like record file name, wanted uplink record option...

* And start the recording.

e T w ===
File Devices View
Recording devices B % |scanner application & x
Location Record
i [stopscanner | [ -swhz ] [ vz | [ -o.smee | 00 GHz 392 MHz 500 kHz 000 Hz [ oz [ sz ][ +owiz |[smmz =
4 loca
4 USB RTL2832 driver SOR gain: (Range from 0 to 496) 284 i}
0: RTL2832U  Scanner <Center +392.5MHz, Bandwidith + SMHz> [de\], 39351258 MHz
TETRA (MCCH) 3700
10 TETRA: MCC: 204; MNC: 1000; LA: 738
Device list \ & X a0
Location Option
4 Local EY
4 Anvitsu MS2710 driver
1: MS2710xA Range: +9kHz - +6GHz a0
2MS2T0A  Range: +OkHz- +6GHz
yreery o Ol &GL ‘ | I l
-50- 1 T
Record settings
Info | Record | Chamnelinfo k) W \'\ {
I TN
Record settings T
| TETRA 0 3908 291.6 3924 3923 31 39¢
Hz MHz MHz MHz MHz MHz MHz
Record band:
Car Cell data | system code: 0010b > EN 300 352-22.3.2 to V26,1, and 300 3327 [8] V2.1.1 to V2.4, 1 -
300 MHz 4 TP Colour code: 100110b -> Operator defined scrambling
MCC: 0011001100b -> 204
Carrier number (0-3398) 4 WCC204 MNC: D0001111101000b -> 1000
MNC: 1000 Main carrier: 111001110100 -> 3700 (Frequency of the CA main carrier)
3700 . R Frequency band: 0011b -> 300MHz
L CH:3723  TETRAMCC: 204 Offset: 11 -> +12,5 kz offset
Charnel offeets r MCCH: 3635 TETRA: MCC: 204; Duplex spacing: 000b -> 10 MHz
'MCCH: 3700 TETRA: MCC: 204; Reverse operation: 0b - Normal E
12,5kHz Mumber of commen secondary control channels: 00b - None
MCCH: 3755 TETRA: MCC: 204; 104 MS_TXPWR_MAX_CELL: 100b -> 30 dBm
Downlink frequency MCCH: 3790 TETRA: MCC: 204; ;191 £ RXLEV_ACCESS_MIN; 0011b -> -110 dBm
TCH:3621  TETRA: MCC: 204; 102 ACCESS_PARAVETER: 0111 > -35 dBm
392512500 TCH: 3627 TETRA: MCC: 204: 738 Location Area: 0000101110010k -> 738
: Class 1: Ob > Subscriber lass not alowed on cel
Start uplink record TCH:3642  TETRA: MCC: 204; $132 Class 2 b - Subscriber ciass not allowed on cel L
TCH:3662  TETRA: MCC: 204; 132 Class 3: Ob -> Subscriber class not alowed on cel
Uplink duplex frequency TCH 3678 TETRA: MCC: 204 MNG: 1000: LA 738 Class 4: 1b -> Subscriber lass allowed on cell
. o0 2 Class 5: Ob -> Subscriber class not alowed on csl
10000000 L4 TCH:3685  TETRA: MCC: 204; MNC: 1000; LA: 738 Class 6: 00 - Subscriber class not alowed on cell
TCH:3711  TETRA: MCT: 204; MNC: 1000; LA: 104 Class 7: 0b - Subscriber lass not alowed on cel
Second recording device for uplink: TCH 3729 TETRA MCC: 204; MNG: 1000: LA 104 || Class 8: 0b -> Subscriber dass not alowed on cel
aecord fil: ) Class 8: 0b - Subscriber dlass not alowed on cel
eeora e lg: j;jg lgx EEE ;g: mmg ggg o igi Class 10: Ob -> Subscriber class not alowed on cel
: : MCC: 204; MNC: 1000; LA: Class 11: Ob - Subscriber lass not alowed on cel
Cifsers]5\[Desktop/Scrtlack.maf (o] TeL TETDAL MO L AN ARG L A, 10 | Class 12: Db -> Subscriber class not alowed on cel
Class 13: 1b -> Subscriber cass allowed on cell
[ Elabgecnpd ] [ Befieshisl ] [E1 Hold found car Class 14: 1b - Subscriber dass alowed on cel 2
2 .F Stop scanning and start recording of selected carrier <RTL2832U: TETRA: MCC: 204; MNC: 1000; LA: 738>
£ )

The second option is to set the frequency directly by entering the channel number or frequency in Hz.
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4 Recording analysis
While recoding is running four types of data is viewed:

* The recording device

* The recording spectrum + the neighbour channels. Grey is noise, green is the signal.

* The TETRA channel with country network and location area.

* The MER (message error rate). 100% means all messages are decoded successful.

File Devices View

Recording devices & X | Record settngs & x
Location Record 46
4 Local 0
4 USB RTL2832 driver
0:RTL2832U  TETRA DL: 300 MHz, 3700 +12.5kHz hagne yolie ]
10 MCC: 204; MNG: 1000; LA: 738 | M
[de]

Device list 8 x | 4 () At

Location Option
4 Local
4 Anvitsu MS2710 driver

1: MS2710:A Range: +9kHz - +6GHz |
2 MS2T10:A Range: +0kHz - +6GHz
3 MS2T10:A Range: +9kHz - +6GHz
4: MS2710:A Range: +9kHz - +6GHz
5: MS2710:A Range: +9kHz - +6GHz 375 25 125 392012907 +12.5 +25 +37.5
6: MS2TL0xA Range: +OkHz - +6GHz Kz kb kiz Hz kiz kHz
: MS2710:A Range: +QkHz - +6GHz
8 MS2710:A Range: +9kHz - +6GHz

> TCCATMW driver 00:02:38: Gain:496; F.shift:0.313kHz v
100 MCG 204; MNC T000; LA 738

meR}

5

5

Record control

[ Stop record ] L4

[ Message charts ] [ Qos ] [ Explorer ] -

31/05/2016 © femvenner GmbH 8/14
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5 The viewer MSC

While recording the recorded protocol is viewed and updated in real time. The analysis of the protocol is

showed until at the bit layer with human readable texts. For starting the program use the button “Message

charts” in the record GUI.

1) With the space key the scrolling can switch on or off.

2) For viewing the neighbour channels:

o Stop the scrolling with the space bar

o Scroll to the top

o Find the message “D-NWRK Broadcast”

© At the text part find the carrier numbers of the neighbours and the location area.

—
) MultiAnalyzerMse - C/Users/V/Desktop/SdrBlack maf <Online>

File Edit Search Bookmarks Protocol View
Message sequence charts H X
[ Info TL-SDS/SNDCPjSS | MM/CMCE MLE Lc UMec LMac 1=
Frame: 00000:52:12:3 Measuremant U
Time: 21:23:05:179 MAC-5YNC
MLE-EYNC
MAC-SYSINFO (ex1)
MLE-SYSINFO
Frame: 00000:52:12:4 Measurement
Time: 21:23:05:193 MAC-RESOURCE D)
To: 16777215 (SS1) BL-UDATA
| |Frame: 32621:52:13:2 Measurement
Time: 21:23:05:221 MAC-SYNC
MLE-EYNC
MAC-SYSINFO (A)
U MLE-5YSINFO
Message info ® X

Protocol discriminator

POU type
SLOW_RESELECT_THRESHOLD_ABOVE_ FAST
FAST_RESELECT_THRESHOLD

SLOW RESELECT HYSTERESIS

FAST RESELECTI HYSTERESIS

Cell load CR

Optional bit (O-bkit)

TETRA network time Presence bit
Heighbour cell information Presence bit
Humber of CA neighbour cells

Cell information for CA 1

Cell identifier CR

Cell reselection types supported
Neighbour cell synchronized

: 101k -> MLE protocol

: 010b -> D-NWRE-BROADCAST
: 1111k -> 30 dB

: 1010k -»> 20 dB

: 0100k -> 8 dB

: 0010k -> 4 dB

: 00b -> Cell load unknown
: 1b -> Type 2 elements follow

: 0b -> The type 2 element is not present
: 1b -» The type 2 element is present

: 011b -> 3

: 00011k -» Cell identifier CA 3
: 00b -> Forward registration is not supported
: 1b -> Neighbour cell is synchronized

Main carrier
o ez

MCC Presence bit
MNC Presence bit

Main carrier number extension Presence bit: 2
: 0b -> The type 2 element
: 0b -» The type 2

0k -» The type element

element

Location Area

Maximum MS transmit power

Minimum BX access level Presence bit
Subscriber class Presence bit

BS service details Presence bit
Timeshare/security Presence bit
TDMR frame offset Presence bit

Cell information for CA 2

: 00001100010111b

: 011k -> 25 dBm

: 0b -> The type 2 element
: 1b -> The type 2 element
: 0b -> The type 2 element
: 0b -»> The type 2 element
: 0b -»> The type 2 element

TOTTON

is
is
is
is

i

w

is
is
is
is
is

not present
not present
not preaent
present

present

not present
present

not present
not preaent
not preaent

: 111011010110k -> 3798 (Freguency of the CA main CarriErI

o= T

>

m
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6 The QoS viewer

Personalise you’re own GUI
* Add new windows with the drop down box. Selected the item and push the button “Add”.
* Close or move the windows to there target position. By taking it on there header line at the sub

window top.
=] QoS - CiUsers/ EEOT i eeeee—— e

File Settings Search Bookmarks View

[sminutes w] 1< Halt >| 310520152138 [2 ]

MCCHload DL B X | Top ten cellchange list & X cellchange st 8 x
100 34 Al Inprogress Accept Broken Reject Leaving  Upd; Time  Address Duration Comment
1% 13146127 6
3 SRR Y i T YoV TTEy A
] TN TR AR TV VNV [ VY
a0 Ml W‘l i |;\| i i ||| t It‘ -JI f
a1l A . Wl
af ey Vi A=t i
oy 1
10
23:39 30 23:40 30 23:41 30 23:42 30 23:43 [tme] 23:44
[GRERERGE| | WIE | cel chenge [INGPSIN [ sos ) (MZEEEN) | cal
MCCH load UL B3
100
[&0]
< i ] v
Cell change pie chart & X | Cell change pie chart (Clear/ATE) 8 x
m 4 m bt R
] L4 L 1 ]
23:39 23:40 3 23:41 3 23:42 3 23:43 [time] 23:44
IR AE | Celcwnge [UEPS || S5 | [DEdEE ]| cal | oter | ne | SR
MCCHIoad UL | SCCH1loadDL | SCCHiloadUL |
Cell change 8 x
10
[Count] Cell change duration (all) & x| | Cellchange duration (cal restoration) & x
10 10
[count] [Count]
| BE 23:41 3 2 E 2343 [tme] 23:44 Unknown <500 <1000 <1500 <2000 larger [ms] unknown <500 < 1000 < 1500 <2000 larger [ms]

[ ccept || Broken | ISR

31/05/2016 © femvenner GmbH 10/14
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6.1 Find suspect mobiles

With the top ten list can mobile instance found that are responsible for:

* High load traffic, window: “MCCH top instances DL, “MCCH top instances UL

* Cell change events like phones without authentication:

Address  Bits Group
: © 2040 Call: 3940 bits (=33x)

Other: 100 bits (=1x)
Call: 2328 bits (=1%)

2428

2300 Call: 2300 bits (=16x)
1932 Call: 1932 bits (=15x)
1884 Call: 18584 bits (=15x)
1824 Call: 1824 bits (=12x)
1388 Call: 1388 bits (=10x)
1368 Call: 1368 bits (=9%)

1112 Call: 1112 bits (=12x)
1020 Call: 1020 bits (=%

B9 @ N o koW

& X || Cell change duration (al)

[¥]

[a%)

e

n

=1}

25
[Count]

20

L

unknown <500 <1000 <1500 <2000 larger [ms]

* Cell change events that can be mean poor coverage, broken antenna, problems with wiring:

Top ten cell change list & X cel

change

=]

x

551 Al Inprogress Accept Broken Reject Leaving Up

1 346127 13 ElE

Time

Address  Duration Comment

31/05/2016
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6.2 Analyse TCH load

Analyse if the channel radio resource for calls are in expected range:

31

[calls]

e, —_,_ _ _ _ _ _— — —  ,_—,_—_ |

24

20

16

12

| e— |

16:16 30

16:17

30
P2MP call

16:18 30

30 [time] 16:20

* A cell with eight radio carrier up 31 call can made.

*  We can see peaks of 31 used call resources, so the base-station handle maximum TCH load.

*  Most of the calls are P2MP (group calls).

*  Only some P2P (individual calls) occur.

Find calls:

TCH call list
| Time Address Comme *

16:16:39 -
16:16:40 -
16:16:41 -
16:16:42 -
16:16:44 -
16:16:49 -
16:16:49 -
16:16:51 -

16:16:51 -
]

16:16:42
16:16:46
16:16:44
16:17:02
16:18:25
16:17:09
16:15:42
16:17:08
16:17:13

ESL 0:581d9c
ESL 058 efi2c
ESL: Oxd9edd?
ESL Oxbaf8c2
ESL 0x9e3632
ESL 0x58eb2c
ESL 007 b5f0
ESL Oxe3108a

ESL: Oxb340a6
|

P2MP(from ESL Oxffab51), Al encry

P2MP, Al encrypted

P2MP(from ESL Oxachb6c), Al encr
3

P2P, Al encrypted, calling party

P2MP(from ESL Oxb9cdd?), Al encr

P2MP, Al encrypted

P2MP {from ESL 0:99eb8d), Al encr
P2MP{from ESL: 0xa5891b), Al encr

P2MP(from ESL Oxl2cdda), Al encr =

b

* All calls are listed, by geninng, ending number and type

* The background is coloured into the call type, i.e. P2P is blue.

31/05/2016
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6.3 Analyse control channel load

Analyse if the control channel load is in expected ranges, find bottle necks, take a look of occurred load

type, like load caused by cell change, calls announcing, acknowledgement, SDS, GPS transmission, AIE

related management information.

100

TLLTEYLE,

[ § PSS

I_Mccu load DL -~ |

|
TR S W

g

16:05

16:10 16:15

GG | AT | el chanoe (NNGESIN) [ S5 ) (NEZEEN |

cal |

16:25 [time] 16:30

* At the beginning the large yellow area shows high cell change related traffic. Many mobile
switching into the cell.

* In the mid usual traffic case some cell change some call related traffic (green)

* At the end usual cell change activity but high load of call related traffic.
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6.4 Cell change duration

Find cell change events and the needed duration, measure audiophile gabs while cell change:

MultiAnalyzerQos - CAUsers) T o i [

File Settings Search Bookmarks View

[sminutes 7] 1< >| 08.03.2013 15000 (][}

MCCH load DL B X Top ten cel change st B X Cellchange st & x
100 I I SSI Al Inprogress Accept Broken Reject Leaving U Time Address  Duration E
; = :
%] B A\ e~ ~| |1 s02876 8 1 s [ 1 {60018 6727270 s et
| 2 672882 6 1 s N 2 16:00:18 4726007 736 ms Accept: Roaming location up:
60 3 5726816 5 1 41 - 3 16:00:19 5729144 793 ms  Accept: Roaming location up:
4 5726207 5 1 « 4 160019 772009 651 ms  Broken: Unknown type
o7 s 612516 5 : : IR 5 160019 472552 793 ms  Accept: Roaming location up:
z: 6 4726625 5 s N 6 1600:19 5726816 2408 ms  Broken: Unknown type
o 7 4725505 5 1 + 1N 7 160020 8846006 1360 ms Accept Roaming location up:
8 5726488 4 « s 160020 4725517 850ms  Accept: Roaming location ups
16:00 30 16:01 30 16:02 30 16:03 30 16:04 [tme] 16:05 |5 g02gg19 4 1 3 9 16:00:20 8029061 736 ms  Accept: Reaming location up:
ME | cell ch (s ] cal || Cther || DNWRK |
ol chorge) SRS (NSTE) I = I 10 7720274 4 « 10 160021 7720341 311 ms  Broken: Unknown type
MCCH load UL B X/ 41 All other 1250 63 59 (12|16 11 160021 ESEOxd22e78 170ms Accept: Encrypted
- 2 - 12 :00:. ms. ccept: Roaming location up:
a7 2 . 16:00:22 6727153 850 Accept: Rs gl P
[EUNN \/ Jv 13 16:00:22 ESkOxe5e289 226 ms Accept: Encrypted
o) g > A 14 16:00:22 5028309 255ms  Broken: Unknown type -
4 i / 4 ™ < m ] [ | K —— '
N Cell change pie chart & X || Cell change pie chart (Clear/AIE) & x
ol e e e . Broken Broken (dear)
16:00 E) 0 16:04 [tme] 16:05 5% (60 o100 (0150

16:01 30 16:02 0 16:03
AIE | cCellchange (NINGPSINN ["sbs. ) (iEEEN | cal
| MccHloaduL | SCCHilcadDL | sCCHload UL |

Accept (AIE)

983% (20867
Cell change B x
10

[Count] Cell change duration (al) & x| | Cellchange duration (call restoration) & x

420 1 | { 15

[count] [Count]

Unknown <500 <1000 <1500 <2000 larger [ms] unknown <500 <1000 <1500 <2000 larger [ms]
| Accept | | Rejected

add [TCH load ~| Restore | Defauit | Example | Cellchange | ToHload | cocd || La:1s0m

* Find successful cell changes (green) — Analyse the duration time

* Find broken cell changes (orange) — Mobile is a long time out of service

* Find rejected cell change (read) — Mobile is a long time out of service

* Find preparations for leaving the cell (blue) — Mobiles in call are effected by an audiophile gab.
* The needed duration by type (window cell change duration all)

* Maeasure occurred audiophile gaps while cell change (Cell change duration (call restoration))
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