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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 comelators 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.

LM B ato] BAPRTE o] HolPdE o ¥ dE o
e BAR] f3le olgEAlddAe Heldade] o
Ho|gA4E 7IAFAN olFFor FUF UF Hagwe 33 F2l7(equalizent #lojaal

7t A2 2ol o HMzke] WAL B, E4ez < 7lelA ARESFISITHL, 2). HoldAde] JUAHE
% WL 29 d¥2¥e AgE FAAY

* FRAAEAATH oAbt REY Heldalde Jd¥AggE S437]

*x Fo A Sl .. =
e s % Edlold A1 (mining sequence) & AH8813L 5]
BT : 19984 2] 2611 th. sHoldaldel JHAEHE A3V YT oY

2240



wWI/AEE AY FPPE 8 AT

3 Ade] 99 o AP 4@Ee ol 49
ZAY A9 o] Hi old¥IE AHEEHnYUCE &
TR Aexcess delay)2 A|FAFHE} SAI @A A o
24 ARG e 4 usecF otk GSMA| 2]
BleAe shuel AltaFE(time slone] | =HIEE
F3T STUIES 27) wHR] REn 1EAold] $iX|
3 268 E2] Ego]yd Al A(training sequence) 2
A=lo] gith 26H| B Edolyd AlfA: #Hold A
del d¥s HFH o ALEE 168 Ee] o]gN 3
o] UdFHZ SHEE AU F7] 16HEQ oldRER
FA=lo] ok tEE olFEANA NN 2FAHL
20 usec & Aol PA gomz GSMA| &M 5HE
F7]& 170.8 Kbpse] wloje} HgEolA oF 18 usec
7} @k 28 BE GSMAIZRIdM e A7 dddee]
gto]l del Add "WE At 4H Ade] SHE
d W7A] A3 EEFS #ol do| He oldiEs
& dHoldaAd d¥x8d SHEFIE ARt
k. B 12 GSMA| g4 ARG3le 8709] Eflold
NA2E FE5a 4 RES 3E I Boxn
Utk B =Folalis GSMA| 2o A 9} o] 3x(three
values)9] 271383 & Ze old¥3o BIH
Q1 BH-E AAEa olF ugoz AFHBYE
Pala] 3212] B GE = o|UHIE BAF
3 Stk = gIEelA 37l AAT|E AR
o] 4l Heo|gdade] JHASHE Y ¢ e
WlE A A g

I1. AF2E/(Sounding) AlRA

#Holg Ad Y2 FHE AT ¥ AR

¥ 1. GSMeA e Edeoly Adxst A7 YT gk

= Al A(sounding sequence)v 0 X|AE A& =
€ Ad oA F7145Q A 3unEE atol 4& Re
t}. mA}fE A(Maximal-length sequence)= A}7]3#3
I #ol 0 AFA 19 g a8j3 e BE A
AN —1/Ne A RHE $E Zerh o714 N
2 AlExe] Frlelth & N gholl st mAEA
(maximal-length sequences)y= ¥ 3gke]l =Ar]d] tjgh
g3 gho] obd A71d# Frgke] Aoz ok
a8z ] mAlAe AREEAEAE Al A
o] o)¢Ho|ct. F71 1671 GSMe] Edold Alfae
E 14X B A3 o] 0T} 8 HEAY T2
o= 79, 89, 9 BIEXAE AT A 3RES
&e de @2 e oA Ad JPaSHe] 7
SHE/A FHE F S-S vt E 14
A BAE I} Fo] 3X9 B #FE He
A AlE2E AVI9EA tgd o] A
T 54& n#stAci4l

Jet
rlo

54 1]
oo Ald2E 28 ge APdads g e
(@) 98l MBAE olBA A
®) € AH2E doz WA Aldad ag
o]MAIZl Ald A
©) €&l Alf2o] HLE HE AFD2E o)A
A2
(@ YA AlExo) BE4E FHaln oz wiAs A
A2} aRE o)A AlEx

(54 2]
A7V FRES e T ADH 2ok

Table 1. Training sequences in GSM system and their values of autocorrelation function.

Binary sequence

Value of autocorrelation function

1-1 1 1-1~-1-1-1 1-1-1-1 1-1-1

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

16 0 0 0 0 00 4-8 4 00O0O0O0CO

1-1 1 1-1 1—-1-1 1-1-1-1

16 0 0 000 0-4-8-400000O00

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 1-1 1 1 1-1 1

i6 000000 0-~1200000O000
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N Cy(1, a) Cy(l, a)
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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 00000 00-12002020000
Binary sequence -1-t1-1-1-t 1-1-t 1 1 1-1t t-1 11
11 1-1-1-1 1-1 -1 1-1 11 1-11
20 bits
Value of autocorrelation function 200 000 0O0O0O0O0-1600000O00O0O00O0
Binary sequence -1-1-t-1 ¢t-1-t-1 11111 1-1t-111-11
24 bits

Value of autocorrelation function

2400000000000-2000000000000

Binary sequence

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

111
-1-1-1-1-1 1-1-1 1-1-1-1 11 1-1 ;-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 111t 1111 -1 111 1 1
-1-1-1-t-1 1-1-11 1 1-1 1-1-1 1 1 1 1-1 1 1-1-1-1 1-1 1
5 £ €3 % % (i 3 (b £ 3 W £ B £ U U0 S N U T S0 3 U i 3 B BN 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 i
-1-1-1 1-1 1-1-1-3-1-1 1-1-1 1 1 $-1 1-1-1 1 1 1 1.1 & 1
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Fig. 1 Block diagram of impulse response measurement
system.
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