woO 2007/118132 A3 |00 0 00O O

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization f ‘1”1‘

) IO O 0 O A

International Bureau

(43) International Publication Date
18 October 2007 (18.10.2007)

(10) International Publication Number

WO 2007/118132 A3

(51) International Patent Classification:
HO4L 25/02 (2006.01) HO04B 1/707 (2006.01)
HO4L 25/03 (2006.01)

(21) International Application Number:

PCT/US2007/066028
(22) International Filing Date: 5 April 2007 (05.04.2007)
(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:
60/789,347 5 April 2006 (05.04.2006) US

(71) Applicant (for all designated States except US): AGERE
SYSTEMS INC. [US/US]; 1110 American Parkway NE,
Allentown, PA 18109 (US).

(72) Inventors; and

(75) Inventors/Applicants (for US only): BANNA, Rami
[AU/AU]; 8/4 Addison Street, Kensington, 2033 (AU).
BICKERSTAFF, Mark Andrew [AU/AU]J; 224 Marsden
Road, Carlingford, 2118 (AU). COOKE, Matthew Em-
mett [AU/AU]; 1204/73 Victoria St., Potts Point, 2011

(AU). KIND, Adriel Paul [AU/AU]; Tasman Place 2/1,
North Ryde, 2113 (AU). LI, Yi-chen [AU/AU]; 24 Jor-
dan St., Wentworthville, Sydney, 2145 (AU). RIDLER,
Oliver [AU/AU]; 15 Norman Ave., Thornleigh, 2120
(AU). SONTOWSKI, Uwe [DE/AU]; 19 Kallaroo Rd.,
Riverview, 2066 (AU). THOMAS, Charles Nicholas
Alexander [AU/AU]; 35 Maple Avenue, Pennant Hills,
2120 (AU). UNG, Long [AU/AU]; 63 Shaw Street, Bexley
North, 2207 (AU). VAN DEN BELD, Koen [NL/AU]J;
20 Highlands Way, Rouse Hill, 2155 (AU). WIDDUP,
Benjamin John [AU/AU]; 9 Grech Place, Glenwood,
2768 (AU). WOODWARD, Graeme Kenneth [AU/AU];
36 Francis Street, Epping, 2121 (AU). YIP, Dominic
Wing-King [AU/AU]; 9 Alamein Avenue Carlingford,
Sydney, 2118 (AU). ZHOU, Gongyu [CN/AU]J; 18 Merie
Street, North Epping, 2121 (AU).

Agents: MENDELSOHN, Steve et al.; 1500 John F.
Kennedy Blvd., Suite 405, Philadelphia, PA 19102 (US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ, CA, CH,

(74)

[Continued on next page]

(54) Title: HSDPA CO-PROCESSOR FOR MOBILE TERMINALS

=

UPSTREAN
PROCESSING |' o
¥t

— Tt
2704
VA
Yasiageal?)
Y e
OVERSAMPLE
wer Qb f2710 /2711
PR PSR | Biali#1)| coeprcrenr |
(Te/2 SPACING UPDATRR | srep-size
1x
OVERSAMPLE [| 7. (i) ‘G
ot | i)
ERROR CHIP-SEQUENCE
CALCULATOR REFERENCE REGENERATOR
-/)+ SIGNALS
e )
2(i)
DE-SCRAMBLER
DE-SPREADER | 270
DOWNSTREAM
PRocEssiNG_ | 21%8 ‘
y(i)

yli)
CONTENTS OF FIR
DELAY LINE BUFFER

2 MASKING BLOCK

X

QVERSAMPLE
INPUT

w(i+1) 4
UPDATE TAPS EVERY CHIPS | 7AP COEFFICIENT
flinks UPDATE pl gy
ovERSE ) #t)
OUTPUT CLEARED CHP 1) ERROR CALCULATION
+
P CPICH CHP
(SPREADING + SCRABLING)

MASKING
PATTERN

(57) Abstract: In one embodiment, an HSDPA co-proces-
sor for 3GPP Release 6 Category 8 (7.2 Mb/s) HSDPA that
provides all chip-rate, symbol-rate, physical-channel, and
transport-channel processing for HSDPA in 90nm CMOS.
The co-processor design is scalable to all HSDPA data rates
up to 14 Mb/s. The coprocessor implements an Advanced
Receiver based on an NLMS equalizer, supports RX diver-
sity and TX diversity, and provides up to 6.4 dB better per-
formance than a typical single- antenna rake receiver. Thus,
3GPP R6 HSDPA functionality can be added to a legacy
R99 modem using an HSDPA co-processor consistent with
embodiments of the present invention, at a reasonable in-
cremental cost and power.
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