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SFN - Single-frequency network

SFN errors

Christian Strem Broadcast System Architect

Telenor opperates 2 national DAB networks in Norway
* Comercial nettwork 250 Tx, 93,5% population coverege
* Puplic broacaster 1070 Tx 99,7% population coverege
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DAB - SFL\I Single Frequency Network

Signals from each transmitter will be added in the receiver.

Transmitter 1
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DAB - SFN Single Frequency Network

Signals from each transmitter will be added in the receiver.

Transmitter 1

Guard intervall

246 us 75 Km : .
Time slot for decodin
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Transmitter 2

Transmitter 3
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DAB - SFN Single Frequency Network

Signals from each transmitter will be added in the receiver.
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DAB - SFN Single Frequency Network

Signals from each transmitter will be added in the receiver.

Guard interval
246us __ 75 Km Time slot for decodin
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DAB - SFN Single Frequency Network

Signals from each transmitter will be added in the receiver.

This can be avoided/reduced by delaying some of
the transmitters

/ fc telenor



Sweden
Stockholm

¥
~~Kristiansand

telenor




48 GAUSTA trpal riks 12D

1 [t
. B |

NORDEI\’I{QLLEN tiks 12@
Tt E| ,|

v - ”* LARNIK riks 12D
25; HEGENHE| riks 1207

= 5 e BRSTAYERN siss 120

B FESET riks 120

IR

PRy

£ VIKTJERNASEN riks 12D

e gErI =
BFLATDAL | el DAE
b1 riks 120 - J._I
hY & NOTODDEN riks 12D e EH@GDA riks 120
b EPrIE FORT riks 12
 &SELIORD 2riks 120
T N & LIFJELL riks 12D )
Nl v,
':‘? F,.'-'?
L &'sK@RSASEN riks 12D o .
77 B FRODEASEN LTV fs 120] | .../ SEaBAnPSEORG ks 120
..-"—.;___.\... 7 Prme. i X: =
Elvk_ & SKIEN riks 12D Javasy S SR@WKLERFJ‘&LL riks 120
) [ " '@k HALDEN riks 12D
/i SANDEFJORD riks 12D f - E_I;"HALDEN HawM riks 120
& DRANGEDAL riks 12D GANGEN e 12D

2 SKJERHALLEN BS 2 riks 12D




; |
2= KOLEABTOPREN riks12D

2 IYRE EIKER riks 12D

2% GAUSTA trpal riks 120

ik SOLBERGASEN riks 12D

- - 5 SKlriks 12D
e %2 NORDBYKOLLEN fiks 128 - i =

[En|

2= KOMGEBERG tiks 12D e TOREAMND riks 12

2 FLATDAL riks 120 s

& NOTODDEM riks 12D 2 HVITINGEM riks 12D

g SELJORD 2 riks 120

& LIFJELL riks 12D ;_Ia MOSS riks 12D
& SKPRSASEN riks 12D
# FRODEASEN LTV fiks 12D
<] 2k SKIEM riks 12D
nigks SANDEFJORD riks 120
2 DRANGEDAL riks 120 P EANGANGEM riks 120

b L ARVIK ks 12D
25 HIBGEMNHE | riks 12

& HESEBTRVERN se 120

7= FESET riks 120

Red

2 BRANNFJELL riks 1200

& VIKTJERNASEN riks 12D

Zu TRIPEESTAD riks 120

2 DALEHBGDA riks 120

ZFRJE FORT riks 12

2 BARPEEORG riks 120

&2 SRRIMNKLERFIELL riks 120

2 HALDEN riks 120

With Delay (as built)
. Blue - Coverage
- Self interference



[m]

28 GAUSTA trpal tilke 1120

& FLATDAL riks 12D
KONGSBERG riks

1100

i

1000 e

L

Al RIOTORME R vikea 19T

o L :| T
75 KOLSASTORPEN riks 120" .

s R BRANNFUELL riks 12D
2 @YRE EIKER riks 12D

L
=

i) SOrITBEB:G_a&$£;N tiks 120

. =1 ; R sk 12D H _
2 NORDEYKOLLEN riks 12D (i1 & VIKT.JERMASEN riks 12D
et Al / s 2 STORSAND riks 120
j |
A 7K TRIPEESTAD riks 12D
12 HYITIMGEN riks 120 ! | & DALEH@EDA tiks 12D

PBERIE FORT riks 120

& MOSS riks 120
gl

iks 12D

| FRODEASEN LTV riks 120 e R DR G ks Y L

|+

2 SRRINKLERFIELL riks 12D
"k HALDEN riks 12D

J0ORD riks 120 WithOUt

Blue - Coverage

n f
0 10

o E':' i + A Red - Self interference

Distance [km]

2 FESETriks 12D

o MCLATE TV TIRE L)




SFN error

If one transmitter has timing issues

=> [t will transmit signals at the wrong time

=> The output will cause self-interference in some areas.
* Listeners will complain that there is no signal.
* Close to the transmitter reception will be OK
* You need to go out in the field and look at the impulse response
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Results using R&S ETL measuring equipment

R&S ETL TII Analysis S/N 103557, FW 3.51 |
Ch: 31 12C RF 227.360000 MHz T-DMB/DAB
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SFN errors

* Difficult to detect
* Often listeners will complain

® |f you suspect one transmitter has a SFN error

- You can turn it off for a short time to see if the problem disappears
While the person who complains are on the telephone with you.

- Sometime rebooting the transmitter, fixes the problem
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Thank you for listening

Christian Strgm ‘ }
Broadcast System Architect 7

Telenor Norge AS
+47 918 44 258
E-mail: christian-hugo.strom@telenor.no
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