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DVB-T network, high level topology
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DVB-T network evolution. What has been achieved 2}'\.&
In the engineering and roll-out fase.

e Initial design
— RF:
» Calibration RF-model and tooling
» Single Frequency Network design
* SFN tooling, pixelmetrix
— Transport:
» Videotransport over specific high quality network related to SFN operation
— Encoding & Multiplexing platform
» PSI/ Sl design as result of servicing more DVB-T operators simultaniously
* SFN redundancy
* Necessary development during roll-out

— Firmware developement Settop Boxes related to Frequency reuse& developement
of certification standards

— Proces for testing STB’s(firmware etc.)
— Designing antenna verification setup(active antenna)

« And very important, a service quality tool was installed at customer services.
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The devastating effect of small signal Z}Iﬁ
interruptions in a DVB network

e A small interruption in the video source or in data
transport does have a huge impact on the customer side

* In a SFN network a small hickup can easily lead to a 30
second black screen.

« Explanation

e Prevention

— Prevent (analog) overdriving by content provider
— Don’t overbook transmission

— Configure the encoder to freeze frame on signal loss
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Head ends, complex to administer b{ﬁ

Due to strong and quick developement of encoding
techniques no mature platforms were available on project
start. Maintenance was new

The full multiplex administration is a complex task. During
roll out several severe problems had to be corrected.

Eg. Time can/should be set in three different tables

Several severe and complex upgrades were executed in
complex nightly operations.
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MPEG-2 tabellen

DVB tabellen

e DVB DVB
(mandatory) (optional)
P1D=0x0000 | PID=0x0010 PID=0x0010
7 *4*”" LT
i l ‘ i
! i Network
i i
PAT | ; NIT - NIT information
| {Actual transport Other transport
] | stream __ Stream
. PID=0x0001 PID=0x0011
‘ ; iU Ol
- CAT ; l Bouquet
Ql BAT \ Association
i i H
q i |
i ‘ |
. 3 I
PID=0x0011 ‘ PID=0x0011
| : ]
- SDT : \ SDT Service
‘ : ‘ Description
| Actual transport | | Other transport
___stream | . Sweam |
|
i —PID=0x0012 . h’?JD,:OXOQLZ,,,. PID=0x0012 |
- EIT EIT EIT Event
PID=0x0002 | Actual transport .| Actual transport ‘ Other transport | | Information
[ i "”"; stream : stream | stream
TSDT ’ present/foliowing ___schedule ‘ |present/following: |
‘ | ‘ _schedule |
|
L. | _ PID=0x0014 __PID=0x0013
Tmea| 10T . S Running
Date Lo - \ Status
PID=0x0014
TOT Time
‘ Offset
PiD=0x0010 to 0x0014
ST ; Stuffing
|
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The truth about settop boxes

Ontvanger lock signaal|lock signaal Aanwijzing indicators op STE bij ingangssignaal van:
-100 dBm | -95 dBm [ 90 dBm | -85 dBm | 80 dBrm | 75 dBm | -70dBm | -65 dBm | -60 dBm | -55 dBm
nurnmer |Merk Type dBr|C/N | S Q = Q = Q = Q = Q = 0 = 0 = Q = Q =
1[Samsung KPN — ISK1000T 21480 0N 23 33 37 a0 g2 75 99l g5 1001 99: 100 93 100
2|Topfield 78| 145 1] 0 0 a a En 48 B4 71 73
3| Taopfield KPR TF53001K; 78] 14 5 1 0 0 ] a 25 57 Pl 83 93
4|Tapfield Digitenne :TF53000 BE) 14 5 1] 0 0 a a a 29 70 95 93
5|Finepass B3 145 25 al 24 25 30 Bl 33 5| &0 10 BO: 90 72 92 @0 9l g2 a2
G|Rebox RE1150C0 7156|110 15 20 20 40 F0 FO: 95| o0f 100 S0 100 a0 100
7 |Rebox RE1250C0 7146 1] 0 0 0 25 a J0i 70| 80: 70{ 90; 80| 100: 85 100 g5
8| Samsung OTES9401Z 78| 145 1] 0 0 a 11 30 42 55 BE &7
9|Panasanic TU-CT20CH 76 151 1 0 0 ] a a 1 g 4 |
12|Samsung KPN  (SKI1000T 71146 10 25 33 43 55 67i B2 81! 991 §5i 03] 99i 09 93 e
13[Samsung KPN  ISKI1000T 0] 145 18 25 3 37 47 BO: 93| 73 100( BE: 100| 99: 100 93 100
14|Samsung KPM  (Shi1000T 7B 14 6] 23 27 34 45 a6 G VA 81: 99l 95 99] 09; Of a9 e
16| Strong s000T 7145 1 0 0 ] a a7 52 VB[ B2: 100 72 100 7 100
16 |Brain Digi2000THL 75 164 1] 0 0 a a 25: 40| &0¢ 100 8O 100] 80: 100 a0 100
17 [Hauppage DEC2540 77| 164 1] 0 0 a a 30i 70| &0: 100 BO: 100|  80: 100 a0 100
18|Sarmsung KPN — (SMT1100T 78| 144 1] 0 22 ) 42 63 2R BRI 99l ¥ 100]  92¢ 100 a9 100
19(Samsung KPN  ISMT1100T 78] 145 1] 0 23 34 45 58 91| 70: 991 53 99 gy 99 93 a9
20|Rebox RE1250C0 78] 147 1] 1] 0: 10 0i 25| BO: 50| 700 BO| 85 75| 90 80| 100i 85 100 g5
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Reception problems that often occur

* Mpeg blocking
* Hick-ups and image freezes
— Different causes:
* Problems in feeds. Overdriving, recoding
» Too low bitstream available.
« Poor antenna signal
* No input filter on tuner. Sensitive to sparks
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unexpected multiplexer problems

D\ D¥B-T'Nederland 3(16-12-06 14-03-16).mpg

Mpeg Stream Eye - ederland 3(16-12-06 14-03-16).mpg - 00:00:00.040 / D0:03:36.640 = |0 _“)g
File Tools Help
] n frames mr frames & B frames 687 SEQUENCE INFL:
[ 7a728 | Seq header bitrate: 3300000

ot Feal avg bitrate: pi?i?@i
Framerate: |25.000

36864 Ficture height .5?5
Picture width 704

18432 Total frame: IW

Max frame size [73728
Min frame size [2048 [

i~ Cunent frame info—————————— — | B 5eqhieader ava byte per frame 43000

e ] © TIME [00:00:00.040 / 00:03:36.640 I | Decader arder W Real average byte per frame [13863
A G, in stream order |1 SIZE #1392 TYPE P Pe Strearn order 1 :
| f | L] Grab curtent frame to brp file |
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Aspect ratio, how to explain to the

customer
14L12
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Analysing the customer complaint calls
In time

Dagelijkse calls per categorie

1000

900 A

800 A
700 f/ \
[\

o~
_ I w— ~
2018|ma 19| di 20 "va do 22| vr 23 | za 24| z0 25|ma 26| di 27 ";’: do29|vr30(za31| zo1 |ma2| di3 |wo4|do5| vr6|za7|z08 |mag|di10 ";f do 12| vr 13 |za 14|20 15|ma 16

e |t ot mit |t | ot onwt | onwt oot | Mt | mt | mrt | apr | apr | apr | apr | apr | apr | apr | apr | apr | apr apr apr | apr | apr | apr | apr

—o— Alle / deel zenders ligt eruit 124 | 209 | 260 | 220 | 200 | 195 | 217 | 80 | 414 | 745 | 831 | 530 | 338 | 164 | 142 | 341 | 298 | 274 | 237 | 205 | 135 | 54 | 64 | 216 | 217 | 160 | 186 | 186 | 79 | 210
—=— Dekkingsgebied 6 | 22|21 | 17| 18| 7| 5| 2 | 11| 24| 18| 16| 16| 3 | 2 | 44|35 |3 | 19| 18| 13| 3 | 2| 5 |16 |12|15] 4| 1| 14
Installatie / Storing Single tuner 67 | 122 | 181 | 125 | 98 | 109 | 122 | 63 | 145 | 140 | 206 | 150 | 139 | 93 | 105 | 201 | 183 | 128 | 115 | 106 | 116 | 65 | 53 | 120 | 155 | 134 | 90 | 51 | 42 | 125
Opzegging binnen zichttermin 31 | 158 | 167 | 142 | 167 | 125 | 57 | 19 | 100 | 179 | 143 | 153 | 187 | 78 | 17 | 202 | 224 | 217 | 154 | 132 | 96 | 11 | 20 | 235 | 175 | 167 | 171 | 58 | 7 | 172
—¥— Opzegging buiten termijn 10| 72| 64| 77 | 65 | 55| 27| 8 | 45| 91| 94 | 94| 70 | 21 | 8 | 100|107 | 105 | 90 | 56 | 20 | 2 | 10 | 89 | 70 | 67 | 45 | 16 | 4 | 54
—e— Slechte beeld- enfof geluidskwal. | 23 | 91 | 89 | 95 | 61 | 47 | 30 | 20 | 59 | 64 | 84 | 106 | 88 | 57 | 54 | 129 | 228 | 134 | 107 | 98 | 52 | 9 | 17 | 109 | 120 | 110 | 93 | 48 | 23 | 111
—— Storing:Kant binnen dekkingsgebied | 3 | 40 | 34 | 22 | 46 | 18 | 8 | 9 | 84 | 77 | 74 | 60 | 61 | 32 | 12 | 91 | 114 | 59 | 51 | 42 | 21 | 6 | 23 | 62 | 63 | 40 | 58 | 12 | 5 | 61
—=— TB Storing (nog) niet verholpen 5 12 9 11 11 1 8 0 14 17 14 7 8 9 4 25 31 12 23 14 8 1 1 13 11 10 20 1 1 17
Overige problemen Tw in tuner 3| 8| 6| a|o | 7]2]a]8|uw|3|o|l12]3|2|1[w6|12]7[w00]3]o0f]ofw|oe|17]7]o0]1]w
Overig 1 |3 | 12|20 13|22 7| 2] 14][18] 20| 20|40 | 8| 3 |[50| 26|48 |30 |27] 9| 2] 3 |13|21|17|22|7]1]3s6
TOTAAL PER DAG 273 | 768 | 843 | 733 | 683 | 586 | 483 | 207 | 0 |1366|1496| 1154| 959 | 468 | 349 | 1202| 1262|1019 | 842 | 708 | 473 | 153 | 202 | 872 | 857 | 734 | 707 | 383 | 164 | 810
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Analysing the customer complaint calls
by location

Relatief # calls per PC-gebied (Randstad) per week
Alle cate: gorieén
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Analysing the customer complaint calls ZKS
by location

6 juni 2010 MAD Technology



Analysing the customer complaint calls
compared to predicted reception
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Customer feedback and info on the net

e http://www.sat4all.com/forums/ubbthreads.php/forums/3
9/1/DVB T Digitenne DAB DVB H

e http://www.radio-tv-nederland.nl/
o http://dvbt4all.nl/digitenne/smartcard-status/

e http://gathering.tweakers.net/forum/list messages/13903
54/last
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Its all about communication
Points of attention!

* Press—Relation, information in advance

e Customer complaints, directly after switch-over
— Majority of complaints caused by customer antenna set-up

* Never under-estimate required level of communication
and organisation for response on customer complaints!!!
— Callcentre, full information loop essential from day 1!
— Optimisation DVB-T network, configurations etc
— Reference Receiver to prevent the network solving set top box
problems
e Quality of Service
— Digital as good as analogue
— So not:‘digital thus better’.

« Advantage of digital is already used for more programs
using the same spectrum
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Its all about communication(2)
Points of attention!

 Coverage and quality test as to respond quickly to
political pressure

o Stichting Aanpak Interferentie (STAI)—Combination of
major cable networks in the Nederlands

e Radiation of our DVB-T high-powertransmitters DVB-T
Into cable networks

« Communication and cooperation very critical for going
on-air moments of individuel TV stations

« Ticker tape often not allowed by content owners
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Communication, ads
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