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Abstract

Single frequency network (SFN) design based on the Advanced Television Systems Committee (ATSC) specification, a terrestrial
digital television (DTV) system, normally causes a interference problem, among signals from multiple transmitters or repeaters. To
solve this, the ATSC recommended practice (RP) introduces a transmitter identification (TxID) signal embedded in a signal from
each transmitter or repeater. A TxID signal analyzer is then used to detect the TxID signal, and following the analysis results, a
SFN design can be adjusted. This paper discusses the generation and usages of Kasami sequence, is used the TxID signal. The
configuration of the TxID signal analyzer to efficiently detect TxID signal is proposed and the results of theoretical performance
analysis are provided. Moreover, computer simulation and laboratory test results are provided to evaluate the performance of TxID
signal analyzer and the theoretical performance analysis.
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Table 1. Injection level corresponding to BR.

Bury Ratio Injection Level [Amplitude]
-21 dB 0.40842248871983
-24 dB 0.28914097913688
-27 dB 0.20469613727266
-30 dB 0.14491376746189
-33 dB 0.10259109077387
-36 dB 0.07262893022873
-39 dB 0.05141734497976
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Fig. 4: Detection of channel profiles using TxID signal analyzer.
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£E 10.76 MHzZ A48ttt £3, 37_}4

$21719] AWGN A2 2 & 249} 22 T2 Adg

7HskaTh £47] 1 (Tx #1)2 71822 £4

E 26 AE(2F 2.42us)2) T A(post delay)S
7] 3 (Tx #3) 8 A1 E(%F 0.74us)2] A= H(pre-delay) 7}

At

B2 Tx #19 [|E4E T2,
Table 2. Channel profile of Tx #1.

17] 2 (Tx #2)
7, &4

Delay [us] Amplitude [dB] | Phase [degree]
Pre-Ghost #1 4.0 -6.0 (0.5012) 0.0
Main Signal 0.0 0.0 (1.0) 0.0
Post-Ghost #1 1.2 -3.0 (0.7079) 0.0
Post-Ghost #2 40 -6.0 (0.5012) 0.0
Post-Ghost #3 8.0 -9.0 (0.3548) 0.0
Post-Ghost #4 12.0 -10.0 (0.3162) 0.0
3. Tx 29| Ci=542 ==20el,
Table 3. Channel profile of Tx #2.
Delay [us] Amplitude [dB] | Phase [degree]
Pre-Ghost #1 -4.0 -8.0 (0.3981) 0.0
Main Signal 0.0 0.0 (1.0) 0.0
Post-Ghost #1 4.0 -6.0 (0.5012) 0.0
Post-Ghost #2 8.0 -5.0 (0.5623) 0.0
4. Tx #39 O54Z 220
Table 4. Channel profile of Tx #3.
Delay [us] Amplitude [dB] | Phase [degree]
Main Signal 0.0 0.0 (1.0) 0.0
Post-Ghost #1 1.2 -3.0 (0.7079) 0.0
Post-Ghost #2 4.0 -6.0 (0.5012) 0.0
19 8 (ayv ©Y $4A7194 BR B FaZold ntE
F8H2] (18)0 ¢ Al4tE SDR # A4EE-E 58 &

¥ SDR ##9] ¥

7} 64,8964 W F41712] <=2} BRY| w&

£ Wehi 3, J19 8 (b= Aol

AlA+E SDR
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Fig. 8. Comparison of calculated and computer simulated SDRs under AWGN channel and number of averages= 1. (a) Various BRs and correlation
lengths in single transmitter condition (b) Various BRs and different numbers of transmitters when correlation iength = 64,896.
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Fig. 9. SDR results under single transmitter in AWGN channel. (a) Various BRs and ensemble averages when correlation length = 64,896. (b)
Various correlation lengths and ensembie averages when BR = -21 dB.
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