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2. Single Frquency Network

SFNOI2t Ch=0] SA7|7} Bl —%M IE(Fmr)E SRotle UIEYIR 47|z tpe 5
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Ct. OFDM(Orthogonal Frequency Division Multiplex) 7|& 718EQ] Tt 7H2|0f H&RAl|
M= SFN 7140| 7HssIR|RH B FH2|0] HHAIRI ATSC F&WAlNAME= CHeo| FoteE
5= MFN(Multi Frequency Network)s T-AI5H040F Sict,
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1) Receiver Requirements
SFN 78Al 27|12 ARZIRIE F1 bR T MSE ME2 OE A7t ofd o=
(echo)Z QIAlGI0] oAl I EXE & 4 QUOJof SiCt J2(1, A52| Delay AlZt 27IE

LIEHHE= Delay spread(The Time window of echoes)S &&3510{0F SiCt,

2) Transmitter Requirements
SFNE #dsk= 2E &M= E8]
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3. Digital On Channel Repeater

DOCRS Z77ILt Boosteret B2t 7155, HEZ 5 £A17| AISS ot 22 FI42 K Alsled
5 7b ZiEHs MEe Blgoz 70| Jksst

M|A FHS Sltiisl= FEE sich SFN 78i7IE
o, 21 Mu|A FHZH ZHIS Z|AStet7| flotod SAE=0] RMiSkEICt

M&3Efoll w2t RF Processing DOCR, IF Processing DOCR, Baseband Equalization DOCR,
Baseband Decoder/Regeneration DOCRZ F2Z|H, SAIHLE #M7| MSXEIE, S471, &
LlotE|Ltz MECE

1) RF Processing DOCR
» O Het g10] RFCIHOIM S50 RS
» Pre—selector, Low-level AMP, RF Bandpass filter, Power Amplifier2 4
> RN ZHdoll i 2izst HEf(Adjacent Channel)
» Loop Back A2 Qlst 7HdS
> 10W O[5t A= SAHVIZ AR

F|astst7| 2lel $44 EE2t Isolation0| TR Z28!

2) IF Processing DOCR
P SANSE IF EOE HEtS X2t & 41 FolpE HEksIo] TSs
> IF HELZ 25t OSC/Mixer ARREIH IF AFBSZ 21510 =1t Filtering 2P0| ZHHSt
> SAW Filter| skirt £40] JHME|Lt Delay £40] LHiHE(1~2us)

p Q1T 7MY EM2 JHMEILE Loopbackdl Qlst ZH2 ZXiiotH SAEE HGHE

Baseband Decoding DOCR

3

P SAMSE X & & FEC 271 82 CIX[E MSX2IE & & 1HESske WAl

> SUSH HloJE MAS 510 Trellis Encoder statestfl CH5t0 71801 HHo| =Qst

» De-interleaving 2FE0lAl THS 71 Delay 24(<cms 0|4)

> QM7 7MY E41t Loopback EMlE SHZAZILE 3 £407|2F DOCRE| AfH|AHH0| 245
22EX| 2oH AIBE7| 022

4) Baseband Equalization DOCR
b AANSE EX5H 5 QIFERE 7MY Loopback 2, Multipath distortion S 7HM517| lat

o M3 S3V| 71&2 =&(Adaptive Equalization)
» 3-bit symboloil Chstod Slicing & Trellis Decodings alatislo] 0|= Azt M 7Hd X|A3}
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» BB Decoding &4l0i| H|5t0 Delay7t H2H RF/IF WAIHCE 1E3 M&0| 7Hsgt
» CIOjEf 2x 2 HE 2PF0A Sl of2{of Ciet 277} =X| 920F 41 =] 3 fAIRHELES| 1M
50| 27E|H, SE6t 450| EHEX| 42 Hol= RF/IF HAlg XMEsHof &
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4, Distributed Transmission

» EAMEM J|= DTx= transmitter diversity2t1e =2 M, 02 742 &417|7} stLte| Foi+E &

» A110B EZ(Synchronization Standard for Distributed Transmission, Rev. B)
» DOCRzt Ct27| otLto| FrE SHotH A £3Hoj| H[EHo| eiZ

» Frequency Synchronization(GPS)
|.

|

» Data SynchronizationS 2[5t0{ £71&21 M7t 2e
» Delay Spread Control0| Zegt

oo

1) Frequency Synchronization
> SFN Uhel 2E SM7|= S4IFIe Timing0| YXIsHOF &
» GPS 2 Timing control data AKZ(STS, MD, OD)

2) Data Frame Synchronization

» 8-VSB SAI7|0lM= MPEG-2 Transport Stream2 45t Frames AAsk= 1PH0IA &2l9|
US 27| UCE M5 =i, olof 2t SYst TS YHES B2tz CHE Data frame0| A4E

» 2N, Data Frame2 MMsk= oMol S7ISHE {Igt Data Field Synchronization(DFS) segment
7t HRg

» DFS= 0421 7H2| Pseudo Random Binary SequenceZ 4=
3) Pre—Coding/Trellis Coding Synchronization

» Pre—coder/Trellis coder2 S80I T2MAZ MZE CHE Zi0| FEE

BA
> Y E£H0| YH=I==F State Condition2 2FY A57t HQst
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DTXT= SFNS T4ot7| sl Ci3at 22 Ml 71X| 242 FHECt
» External time and frequency reference(GPS)
P Distributed Transmission Adaptor(DTxA)
» Slave Synchronization system(each transmitter)

1) Distributed Transmission Adaptor

P UHMOZ HFEAON| Data Frame synchronizationg 2lsli Cadence Signal(CS), Distributed
Transmission Packet(DTxP)S 2445t

» Cadence signal : TS 2i2i0f| Cistd SSt Data frame MME st 71E4A

» DTxP : Trellis coder state condition M0f, 27O E &417| 2= U Dat
of chet 25 Mg

fol

M

5

field Sync segment

» Inserting into the Transport Stream the Cadence Signal
» Inserting into the fully formed Distributed Transmission Packet
P Inserting into the Field Rate Side Channel

2) Slave Synchronization of transmitters
b Zizto] SAI7|0ol| $IX[St Slave synchronizer7t Cadence signaldt DTxPS 415t Data frame
37|35 Foigd

3) Cadence Signal
» Data Frame ol 7|ZMSZ2 A2 E
» A periodic inversion of the MPEG—2 TS packet sync word
(Normal MPEG-2 Sync word Ox47 Cadence signal 0xB8)
P 624packetOict F7|HoZ ARIE
> jo|E{olA CSl ixl= DTxPOIl Z&H=E Packet Number information0fl 2l5H ZlAME]

4) Distributed Transmission Packet

» Synchronization of the pre—coder and trellis coder

» DTxP is a specific form of Operation and Maintenance Packet(OMP)

» Header, Trellis coder state data, Transmitter timing data, Reed—Solomon error correction
coding S5 =85t S

» Minimum Insertion rate : HE=0 UK L2 1= stte| DTXP7I dell= B2 TIA| olo|EZ
9| 0.0078%E AX[E 2HF DTxAN YBMSTI Gz BR0l= null packeto| HAH=IH, OfHo=
oi=F = 170e] DTxP7t de|of AelE
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» Maximum Insertion rate : DTxP= 313ZI0ICH 5iLt O]a MAE 4~ G, F, oiLie] data field

Ol ZIcH SH-te| DTxP7L MelE 4 U2(24.2ms)
» Trellis code state data : 36bit2 TAE|0] 12742| pre—coder & trellis—codero] 3bit¥l =&

-

5) Distributed Transmission Packet RF Watermark
DTxPOil= &417| 21t £ S e 7I&LS= RF Watermark?| CIO[Ef 2Hit Aoz M

st =d 8= 7
=H, 1 EF2 ChEat 2ok
» Identification of individual transmitters and measurement(signal)
» Pseudo Random Binary Sequence embedded in an 8-VSB signal
» Direct sequence buried spread spectrum

» A unique Kasami code sequence
» 24bit9] tx_address?t network_identifier_patternS E3HM shift registere| 7| S Z2%st

6. SFN Design Consideration

1) Effects of Receiving Signals from Multiple Transmitters
» Delay Spread
» Channel fading effects
» Doppler shift effects(frequency stability +0.5Hz)

2) Adjacent Channel Reception Issues

3) Trade off A7 U= SAIEH
» Noise figure vs. adjacent channel overload capability
» Adjacent channel overload(tuner AGC) vs. impulse noise response
» IF selectivity vs. equalizer loading(equalizer speed)
» Large and distant pre—echo capability vs. S/N threshold

4) Recommended Echo Delay
» Legacy Receiver : =3~5us~20us(-4dB small post echo)
» Current Receiver : —50us~50us(0dB 3us post echo)

» Future Receiver : wide range 0dB echo
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1) Single application
P SUFOLE ALZSt= SAVIE F7160 WEHYT 74
7

> DOCRO| HISIH HIERA W ZHIS Z[A2l5t04 E20i| Ciet XMets Mg

2) Complex application
P Ciro| BMEMTIE 0180t HEYI FHsIEE HWESRT W #YUst ERT0|
ItsE
» Large Cell system : #tZ 30~50km 22| 57 CellZ2 HEYZ 7+
» Small Cell system : 5 8~16km 22| 1271 Cel2 HEYT 7
» Micro Cell system : Large/small cell system@| SEX|} et

3) DTx design consideration
» Network Interference(Natural echoes/SFN signals)
» SFN-Signals Delay spread
» Separation Distance Between SFN Transmitters
» Signal Directivity
» Terrain Shielding
» Adjacent Channel DTV/NTSC

1) DOCR Requirement

» RF Emission MaskE THEsHOF
» Frequency StabilityS RX[sH0F &+ 0.5Hz)

» Loopbackoll 2|3t DOCR Output Signal Spectrum Ripple &l

b
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2) DOCR Design Parameters
P SO St S0 QHE|LIZHS| Isolation S401 Qs SAMSo| EH0| AHE
— Received Signal Power
— Transmitting—to—receiving antenna isolation
* Amplifier Gain = Antenna Isolation + 20log(a)
* Output Signal Power = Received Signal power + Antenna Isolation — 20log(a)
» EDOCR and its advantages
- BB Equalizer2 E3fl loopback ASE HHS 4 2. -4dB7HX|Q| loopback A&
20| 7k55t0 1dB ripple?] @< 20.3dB 7t Ot 227} 7kt
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— RF/IF DOCR Transmission power :
40dBm(RSH104.3(1)-24.3(loopback) = 40dBm(10W)
— EDOCR Transmission power :
—-40dBm(RSH104.3(I)-4(loopback)-6(Safety) = 54.3dBm(269W)
» EDOCRe| Z2 LiEXNo=Z g Alsof chst XiAM(cleans up and
o

regenerates) 7192 =2 S/NH|E F#5ig 4 Q)

njo

7. 388
XIZ7THK| ATSC TEHAIM 2 BA7|9t B4 &4 7|82 BHC= 5t S
TS 9ot 7IES ATHEQICE 20123 CIX|E TEe A4F1 MEA AMEE O
X 7t 371I7|(DTVR) A EHi 2 ofd=aTV E=20]| [ME FOb4 KX 2
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ATSC M/H EZEE S5 Mobile EMH|A 7HS HsliA= HAE SFN ol
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ATSC Alo| oFH0|AH olS4-Alat SFN 8IS JHMGH | st Z 7EX| Xt
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T} AjIZt0] AQE Mato|ct mEtM, FIOE: XFC| S80I 0|21 AZ AH|A
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1. http://www.atsc.org/standards, practices
A/B3(ATSC Digital Television Standard, Parts 1-6, 2007)
A/110B(Synchronization Standard for Distributed Transmission)

A/111(Design of Synchronized Multiple Transmitter Networks)
2. http://www.atsc.org/ATSC Forum, Seminar

Overview of ATSC, Mark Richer
A-VSB update, John godfrey
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