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

(19) World Intellectual Property 	 -, 
Organization 	 111111110111101110101011111 OH 0111010110111101111010111110011111011110111111 

International Bureau 	 .........Yjd 	 (10) International Publication Number 
(43) International Publication Date 	..........::,„1 

WO 2012/094243 Al 
12 July 2012 (12.07.2012) 	WIP0 I PCT 

(51) 

(21)  

(22)  

(25)  

(26)  

(30) 

(71)  

(72)  

International Patent Classification: 	 ZHANG, Hong, 0. [CN/US]; 5 Nutley Drive, Manalapan, 
H04B 7/06 (2006.01) 	 NJ 07726 (US). LEVY, Joseph, S. [US/US]; 26 East Web- 

International Application Number: 	
ster Street, Merrick, NY 	11566 (US). 	PANI, Diana 

	

PCT/US2011/068081 	
[CA/CA]; 730 Lusignan, Apt. 4, Montreal, Quebec H3C 
1Y9 (CA). LI, Yingxue K. [CN/US]; 45 Granville Way, 

International Filing Date: 	 Exton, Pennsylvania 19341 (US). 
30 December 2011 (30.12.2011) (74) Agent: IRVINE III, Robert, J.; Attention: Patent Docket- 

Filing Language: 	 English 	ing, 781 Third Avenue, King of Prussia, PA 19406 (US). 

Publication Language: 	 English 	(81) Designated States (unless otherwise indicated, for every 
kind of national protection available): AE, AG, AL, AM, 

Priority Data: 	 AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ, 
61/430,756 	7 January 2011 (07.01.2011) 	US 	CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO, 
61/441,770 	11 February 2011 (11.02.2011) 	US 	DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, 
61/481,070 	29 April 2011 (29.04.2011) 	US 	HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR, 
61/522,454 	11 August 2011 (11.08.2011) 	US 	KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME, 
Applicant (for all designated States except US): INTER- 	MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, 

DIGITAL 	PATENT 	HOLDINGS, 	INC. 	[US/US]; 	OM, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC, SD, 

Hagley Building, Suite 105, 3411 Silverside Road, Wilm- 	SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR, 

ington, DE 19810 (US). 	 TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW. 

Inventors; and 	 (84) Designated States (unless otherwise indicated, for every 

Inventors/Applicants 	(for 	US 	only): 	XI, 	Fengjun 	kind of regional protection available): ARIPO (BW, GH, 

[CN/US]; 	11 Covington St., Huntington Station, NY 	GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ, 

11746 (US). PELLETIER, Benoit [CA/CA]; 11-13th 	UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, 

Street, Roxboro, Quebec H8Y 1L3 (CA). CAI, Lujing 	TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, 

[US/US]; 517 Imbrie Place, Morganville, NJ 07551 (US). 	DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, 

[Continued on next page] 

(75) 

(54) Title: METHOD AND APPARATUS FOR 

2000,„ 

2002 

SIGNALING FOR MULTI-ANTENNA TRANSMISSION WITH PRECODING 

(57) Abstract: A method and apparatus for signaling for multi - antenna 
transmission with precoding are disclosed. Precoder phase information may 
be signaled using bit sequences that provide a degree of error tolerance in 
that precoder phases having large differences are signaled using bit se-
quences having large Hamming distances. A method comprising: receiving at 
a wireless transmit/receive unit (WTRU) a precoding indicator signal repres - 
enting a sequence of signaling bits corresponding to a desired precoder phase 
value; obtaining the desired precoder phase value by comparing the sequence 
of signaling bits to a plurality of predetermined sequences of signaling bits in 
which pairs of predetermined sequences of signaling are opposites of each 
other and which correspond to precoder phase values that differ by 180 de-
grees; and, applying a set of weighting values to a WTRU uplink signal 
stream transmitted over multiple antennas where the set of weighting values 
have a phase differential equal to the desired precoder phase value. 
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