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ABSTRACT

This paper presents a new method for channel impulse response measurment with a suitably designed binary
sounding sequence. This method results in ideal channel estimation using three correlators instead of one. This
system complexity can be easily overcome by the present technologies. The class of sounding sequences used in
this method are the training sequence for channel impulse response measurment with the zero values of auto-
correlation function at all shifts except zero and middle shifts in digital cellular mobile telephone system based on
GSM. Computer searches are carried out to find the suitable sounding sequences.
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Table 1. Training sequences in GSM system and their values of autocorrelation function.

Binary sequence

Value of autocorrelation function

1-1 1 1-1-t-1-1 1-1-1-1 1-1-1

i t-1 111 1-1-1-1 1-1 1

16 0 0 00 00 4-8 4 000O0OCO0COCO

i1-1 1t 1 1-1 1-1-1 1-1-1-1
-1 1 1 1-1-1-1 1-1-1-1

16 0 0000 0-4-8-40102000O00O0

-1 1 1-1—-1-1-1-1 1-1-1 1
-1-1-1 1-1 1-1-1
-1 1-1 1 1 1-1 1

1 1-1 1
-1-1-1 1-

1
1
1
1 1-
-1 11 1-1-1 1-1~1-1~-1-1 1 1
1
1
1

1
1
1
1

i6 000000 0-120000000
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2. Cy(1, )% Cy(1, @) 3%

Table 2. Values of Cx(1l, @) and Cy(1, a).

N Cx(1, a) Cu(1, a)

2 0 2,2

3 1,3 3,-1

4 2,2 4,04

5 31,5 5 1,3

6 4,04 6, 2,2,6

7 5, 1,:3,7 7, 3,41,-5

8 6, 2,:2,6 8, 4, 0,-4,-8
9 7, 3,-1,-5,-9 9, 5, 1,:3,7
10 8, 4, 0,4,-8 10, 6, 2,-2,-6,-10
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Table 3. Values of R(1) and R(2) of sequence having

R(N/2)=—N.
N R(1) R(2)
8 4,4 (]
12 8, 0,-8 4,-4,-12
16 12, 4,-4,-12 8, 0,-8
20 16, 8, 0,-8,-16 12, 4,-4,-12,-20
24 20, 12, 4,-4,-12,-20 16, 8, 0,-8,-16
28 24, 16, 8, 0,-8,-16,-24 20, 12, 4,-4,-12,-20,-28
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4=R(0)+ R(N/2)=N+{4—N) (28)

R5do] N=4l, [=2,3,4,-9 A=t ZA
oy 2(29)2] 5 AR ES #FE et

3] AJEA (-1-11 1-1-1 1 1-1-1 1 DellME R(1) =0
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Table 4. Sequence with three-valued autocorrelation function.
8 bits
Value of autocorrelation function 8§ 0 0 04 0 O O
Binary sequence <1<t -1 -1 1 -1 1 1
12 bits
Value of autocorrelation function 12 0000 0-8000O0UO00O0
Binary sequence 4-1-1-11-1-1 11 t-11
16 bits
Value of autocorrelation function 16 0 0000 060-1200020000
Binary sequence -1-t-1-1-t 1-1-t 1 1 1-1t t-1 11
11 1-1-1-1 1-1 -1 1-1111-11
20 bits
Value of autocorrelation function 200 000 0O0O0O0O0-1600000000O00O0
Binary sequence -1-1-t-1 t-1-t-1 11111 1-t-1 1 1-11
24 bits

Value of autocorrelation function

2400000000000-2000000000000

Binary sequence

-1-1-1-1-1-1 1-1 1 1-1-1 -1 11 1-1-1 1 1

111
-1-1-1-1-1 1-1-1 1-1-1-1 11 1-11-1 1 1-1 111

28 bits

Value of autocorrelation function

280000000000000240000000000000

Binary sequence

-1-1-1-1-1-1 1-1 1.t 1 -1 v 1 1-1-1 11 1-1-1 1 1
-1-1-1-t-1 1-1-11 1 1-1 1-1-0 1 1 1 11 1 1-1-1-1 1-1 1
5 B £ 4 % i 3 (b £ 3 T 5 3 £ U U0 S NN U ) 200 3 B B S E RN O |
-1-1-1 1-1-1 1-1 1-1-1-1-1-1 1 -1-1 1 -1 -1 1 1 1 1 i
-1-1-1 1-1 1-1-1-3-1-1 1-1-1 1 1 $-1 1-1-1 11 1 1.1 1 1
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Fig. 1 Block diagram of impulse response measurement
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Fig. 2 Correlation functions at point A.
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Fig. 3 Correlation functions at point B.
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Fig. 4 Correlation function at point C.
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