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57 ABSTRACT

The invention provides improved suppression of co-channel
interference (CCI) in a wireless cellular communications
system where at least two base stations use the same transmit
frequency. The method according to the invention uses the
difference in synchronization times between the home signal
and the CCI signal to suppress the CCI signal. The method
uses a modified known method of estimating time of arrival
(TOA) to estimate sync positions for the CCI signal. This
enables the use of interference cancelling methods in com-
munications systems using un-synchronized base stations.
Receiver performance is improved, which in turn improves
data throughput and received speech quality, since interfer-
ing signals from base stations using the same frequency can
be suppressed.

6 Claims, 2 Drawing Sheets

Remote cell B

Home cell A



US 7,206,583 B2

Page 2

U.S. PATENT DOCUMENTS WO W098/59443 12/1998

5,260,968 A * 11/1993 Gardner et al 375/347 wo WOOO/13383 A 3/2000
,260, e N
5317323 A 5/1994 Kennedy et al. WO WO 200013383 AL * 3/2000
5,507,034 A * 4/1996 Bodin et al. ............. 455/452.2
5515378 A 5/1996 Roy, III et al.
5,933,768 A 8/1999 Skold et al.
6,141,335 A * 10/2000 Kuwabhara et al. .......... 370/342 OTHER PUBLICATIONS
6,473,619 B1* 10/2002 Kong et al. ....... . 455/456.1 - Qi L« P R :
2002/0058513 AL* 52002 Klein ef al. .. U Assia4n A. Nilsson-Stig et al.: “Equalization of Co-Channel Interference in

WO

FOREIGN PATENT DOCUMENTS

WO96/11533 A

4/1996

Future Mobile Communication Systems”, Master thesis, Lund Insti-
tute of Technology, Sweden, 1999.

* cited by examiner



U.S. Patent Apr. 17,2007 Sheet 1 of 2 US 7,206,583 B2

° Remote cell B

L\

" Home cell A

Fig. 1
Receiver Set receive frequency as
front end in home celi
AID Start TOA estimation
(eq. 2) using a set of
predefined training
sequences
Digital
filter
Create TOA Select CCI and associated
————p : :
y®) estimate for CCI TOA estimate (eq. 3)
Sync. & J
channel est. cCl Syne. & Using TOA estimate,
H Channel e:st calculate channel transfer
) function G for selected
<____' CCi
Equaliser
G
Provide channel estimate
D G to an equaliserfor
e interference cancellation
interleaver
Fig. 3
Channel
decoder

Fig. 2



U.S. Patent Apr. 17,2007 Sheet 2 of 2 US 7,206,583 B2

HOME:| DATA | TS | DATA DATA | Ts | DATA DATA | TS | DATA

CCl:| DATA TS DATA DATA TS DATA DATA | TS | DATA
—

P .
T Time

Fig. 4












