
CLAIMS 

What is claimed is: 

1. 	A method for reducing feedback transmissio • overhead in wireless 

communications comprising: 

determining a quality metric for each sub- I 4  a d within a bandwidth; 

selecting M sub-bands with the M best • ' ality metrics, where M is 

less than the total number of sub-bands wit • aa the bandwidth, 

grouping the M sub-bands into Q gro bps, where 1<Q<M; 

determining an average of the met cs for sub-bands in each of the 

Q groups, thereby determining Q prima 	averages; and 

determining an average of them trics of all sub-bands not included 

in the M sub-bands with best qua 	y metric, thereby determining a 

secondary average. 

2. The method of claim 1, 	• erein the quality metric is a channel 

quality index (CQI). 

3. The method of claim 	further comprising: 

transmitting a loc. ion index indicating locations of the M ' sub- 

bands with the M best • . ality metrics; and 

transmitting a ' cation index for each of Q-1 of the Q groups. 

4. The method 	claim 1, wherein no more than one group contains 

exactly one sub-band. 

5. The me 	od of claim 1, further comprising transmitting the primary 

averages and the se ondary average. 

6. Th:. method of claim 5, wherein transmitting the primary and 

secondary aver ges comprises: 
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ordering the Q groups; 

transmitting the primary average of a first gro • in the order; 

transmitting a difference value between the arimary average of 

each group other than the first group and the p 	it ary average of the 

preceding group in the order; and 

transmitting a difference value between t • • secondary average and 

the primary average of the last group in the o t er. 

7. A method for reducing feedback tran mission overhead in wireless 

communications comprising: 

determining a quality metric fore. h sub-band within a bandwidth; 

selecting M sub-bands with the ' best quality metrics, where M is 

less than the total number of sub-b 	ds within the bandwidth, 

determining an average of th metrics of all sub-bands not included 

in the M sub-bands with best qu . ty metric; 

compressing the M quali 	metrics and the average; and 

transmitting the compr ssed metrics and average. 

8. The method of cla" .r 7, wherein the quality metric is a channel 

quality index (CQI). 

9. The method of v aim 7, wherein: 

compressing c mprises: 

fo ii , g a vector comprising the M quality metrics and the 

average a• i 

ap ying a compression transform to the vector to obtain a 

compre 	ed vector; 

and tr : • smitting comprises 

transmitting the compressed vector. 
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10. The method of claim 9 comprising removing at lea 	one component 

of the compressed vector before the transmitting of the comp 	ssed vector. 

11. The method of claim 10, wherein no info a ation is lost when 

removing the at least one component. 

12. The method of claim 9, wherein the comp f • ssion transform is a Haar 

transform. 

13. The method of claim 7, further co •i i rising: 

determining the M best metrics fo each of a plurality of additional 

code layers; 

determining the average fore.h of the additional code layers; and 

assembling the M best metri • . and averages for all code layers into 

a matrix; 

wherein 

compressing comprises : pplying a two-dimensional compression 

transform to the matrix; an. 

transmitting compri- -s transmitting the compressed matrix. 

14. The method of el . 'fil 13, wherein the two-dimensional compression 

transform is a two-dimensio , -: l Haar transform. 

15. The method f claim 7, wherein transmitting comprises: 

quantizing 	e compressed metrics and average as a number of bits; 

and 

transmi ing the bits over at least two transmission time intervals. 

16. A in: hod for reducing feedback transmission overhead in wireless 

communications omprising: 
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determining a quality metric for each sub- a lock within a 

transmission band; 

dividing the transmission band into partiti $ . s according to an 

ordering of the determined quality metrics such that each sub-block 

belongs to one partition; 

for each partition, selecting the M sub-blacks with M best quality 

metrics, where M may be different for differe e partitions; 

for each partition, obtaining an avera e of the quality metrics for 

sub-blocks not included in the M selected ee etrics; 

for each partition, compressing the 	best metrics and the average; 

and 

for each partition transmitting 	e compressed M best metrics and 

the average. 

17. The method of claim 16, • t, erein the quality metric is a channel 

quality index (CQI). 

18. The method of claim 	•, wherein: 

compressing compri- - s: 

forming a v ctor comprising the M best metrics and the 

average; and 

applying = compression transform to the vector to obtain a 

compressed v 	tor; 

and trans= ing comprises 

tran.witting the compressed vector. 

19. The me ,,a od of claim 18 comprising removing at least one component 

of the compressed 	ctor before the transmitting of the compressed vector. 

20. Th 	method of claim 19, wherein no information is lost when 

removing the 	least one component. 
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21. The method of claim 18, wherein the compressio a transform is a 

Haar transform. 

22. A method for reducing feedback transmissio • overhead in wireless 

communications comprising: 

measuring a quality metric for each reso , e block group (RBG) in a 

plurality of RBGs; 

dividing the plurality of RBGs into N 	oups where N > 1; 

compressing the quality metrics for 	e RBGs in one of the groups 

during a reporting time interval; 

transmitting the compressed qua ty metrics; and 

repeating the compressing an, transmitting for each of the N-1 

remaining groups in subsequent tr: ikmission time intervals. 

23. The method of claim 22, w erein 

compressing comprises: 

forming a vector , emprising the quality metrics; and 

applying a com ression transform to the vector to obtain a 

compressed vector; 

and 

transmitting co nn irises: 

transmit 	i g the compressed vector. 

24. The method s claim 23 comprising removing at least one component 

of the compressed vecto , before the transmitting of the compressed vector. 

25. The m •. 	od of claim 24, wherein no information is lost when 

removing the at le..t one component. 

26. Th• method of claim 23, wherein the compression transform is a 

Haar transfo 
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27. A wireless transmit-receive unit (WTRU) compri• . g: 

a receiver, configured for receiving signals in 	plurality of sub- 

bands within a bandwidth; 

a processor, configured to 

determine from the signals a quali> 	metric for each sub- 

band; 

select M sub-bands with the M be- quality metrics, where M 

is less than the total number of sub-b. e. ds; 

group the M sub-hands into 0) groups, where 1<Q<M; 

determine an average of the is etrics for sub-bands in each of 

the Q groups, thereby dete .• 4 I ! Q primary averages; and 

determine an average o the metrics of all sub-bands not 

included in the M sub-band- with best quality metric, thereby 

determining a secondary av age. 

28. The WTRU of claim 27, 	herein the processor is configured to 

measure a channel quality index (C to ) as the quality metric. 

29. The WTRU of claim . 	further comprising a transmitter configured 

for: 

transmitting a 1 • ation index indicating locations of the M sub- 

bands with the M bes quality metrics; and 

transmitting . location index for each of Q-1 of the Q groups. 

30. The WTR 	of claim 27, wherein the processor is configured to group 

the M sub-bands in 	Q groups such that no more than one group contains 

exactly one sub-bane 

31. The / 	RU of claim 27, wherein the transmitter is configured for 

transmitting th• primary averages and the secondary average. 
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32. The WTRU of claim 31, wherein 

the processor is configured for 

ordering the Q groups; 

determining the primary average of a . st group in the order; 

determining a difference value betw • n the primary average 

of each group other than the first group a i the primary average of 

the preceding group in the order; and 

determining a difference val e between the secondary 

average and the primary average of 	e last group in the order; 

and the transmitter is configured f r transmitting: 

the difference value betw :. -n the primary average of each 

group other than the first gro • and the primary average of the 

preceding group; and 

the difference value b: ween the secondary average and the 

primary average of the las group. 

33. A wireless transmithec • ve unit (WTRU) comprising: 

a processor; 

a transmitter; and 

a receiver; 

the receiver configured or receiving signals in a plurality of sub-bands 

within a bandwidth; 

the processor confi: 	ed for: 

determining 	quality metric for each sub-band; 

selecting 	sub-bands with the M best quality metrics, where M is 

less than the to :1 number of sub-bands within the bandwidth, 

dete •• , ing an average of the metrics of all sub-bands not included 

in the M sub • ands with best quality metric; and 

com • essing the M quality metrics and the average; 

and the tr: • mitter configured for: 

t . • smitting the compressed metrics and average. 
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34. The WTRU of claim 33, wherein the process• is configured to 

determine a channel quality index (CQI) as the quality me 	. 

35. The WTRU of claim 33, wherein 

the processor is configured for compress' . I by: 

forming a vector comprising the 	quality metrics and the 

average and ; 

applying a compression trans r, rm to the vector to obtain a 

compressed vector; 

and the transmitter is configure• or: 

transmitting the compre . ed vector. 

36. The WTRU of claim 35 wh • rein the processor is configured for 

removing at least one component o' the compressed vector before the 

transmitting of the compressed vector 

37. The WTRU of claim 	6, wherein the processor is configured to 

remove the at least one compone . without loss of information. 

38. The WTRU of da s. 35, wherein the processor is configured to use a 

Haar transform as the comp .-ssion transform. 

39. The WTRU • claim 33, wherein 

the process r is configured for: 

de rmining the M best metrics for each of a plurality of 

additionalcode layers; 

, etermining the average for each of the additional code 

layer.;  

ass • is bling the M best metrics and averages for all code layers into 

a ,, atrix; and 
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compressing by applying a two-dimensio al compression 

transform to the matrix; and 

the transmitter is configured for: 

transmitting the compressed matrix. 

40. The WTRU of claim 39, wherein the proce -or is configured to apply 

a two-dimensional Haar transform as the two-.1 Is ensional compression 

transform 

41. The WTRU of claim 33, wherein 

the processor is configured for qu 	tizing the compressed metrics 

and average as a number of bits; and 

the transmitter is configured f 	transmitting the bits over at least 

two transmission time intervals. 

42. A wireless transmit/recei 	unit comprising: 

a receiver; 

a transmitter; and 

a processor; 

the receiver configured fo r 

receiving over a t . : nsmission band; 

the processor configurr. 4 for: 

determining - quality metric for each sub-block within the 

transmission band; 

dividing th 	transmission band into partitions according to an 

ordering of the 	etermined quality metrics such that each sub-block 

belongs to one , artition; 

for eac 	partition, selecting the M sub-blocks with M best quality 

metrics, 

for • ach partition, obtaining an average of the quality metrics for 

sub-bloc 	not included in the M selected metrics; 
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for each partition, compressing the M best metri 	and the average; 

and 

for each partition transmitting the compress:: M best metrics and 

the average. 

43. The WTRU of claim 42, wherein the • ocessor is configured to 

determine a channel quality index (CQI) as the qu 	ty metric. 

44. The WTRU of claim 42, wherein 

the processor is configured for co lt • ressing by: 

forming a vector compn-, ng the M best metrics and the 

average; and 

applying a compress o 	transform to the vector to obtain a 

compressed vector; 

and the transmitter is co • gured for 

transmitting the • • mpressed vector. 

45. The WTRU of claim 44, wherein the processor is configured for 

removing at least one compo • ent of the compressed vector before the 

transmitting of the compresse • vector. 

46. The WTRU of laim 45, wherein the processor is configured for 

removing at least one c • •• ponent of the compressed vector without loss of 

information. 

47. The WT' U of claim 44, wherein the processor is configured to apply 

a Haar transform a- the compression transform. 

48. A w. reless tra nsmitheceive unit comprising: 

a eceiver; 

, transmitter; and 
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a processor; 

the receiver configured for receiving a plurality of re .ource block groups 

(RBG); 

the processor configured for: 

measuring a quality metric for each reso 	ce block group; 

dividing the plurality of RBGs into N gr sups where N > 1; 

compressing the quality metrics for th RBGs in one of the groups 

during a first reporting time interval; and 

compressing the quality metrics 	r each of the N-1 remaining 

groups in transmission time intervals s • sequent to the first interval; 

the transmitter configured for: 

transmitting the compressed = , ality metrics for the RBGs in one of 

the groups during the first report 	time interval; and 

transmitting the compress d quality metrics for each of the N-1 

remaining groups in the subseq ent transmission time intervals. 

49. The WTRU of claim 4 , wherein 

the processor is conf 	ed for compressing the quality metrics by 

forming a ye tor comprising the quality metrics; and 

applying a ompression transform to the vector to obtain a 

compressed vec sr; and 

the transmitt t, is configured for: 

trans 	tting the compressed vector. 

50. The WT • 	of claim 49, wherein the processor is configured for 

removing at least ale component of the compressed vector before the 

transmitting of the ompressed vector. 

51. Th s WTRU of claim 50 wherein the processor is configured for 

removing at 1 ast one component of the compressed vector without loss of 

information. 
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52. 	The WTRU 

a Haar transform as the 

of claim 49, wherein the 

compression transform. 

processor is nfigured to apply 
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Claims: 

1. A wireless transmit/receive unit (WTRU) comprising: 

a processor configured to determine a channel quality index (CQI) for a first 

transmission layer of each of N groups of frequency resource blocks used in a 

multiple input/multiple output (MIMO) communication scheme; 

wherein the N groups of frequency resource blocks divide a downlink bandwidth; 

wherein the processor is configured to transmit each of the N channel quality indices in 

a different reporting transmission time interval (TTI); and 

wherein the processor is further configured to transmit along with each of the N 

channel 	quality indices 	information indicating 	a 	channel 	quality index 

corresponding to at least a second transmission layer for the same frequency 

resource block group. 

2. The WTRU of claim 1 wherein the reporting transmission time interval and the 

frequency resource block group to be reported in that reporting transmission time 

interval are known in advance of the transmission by the WTRU and a wireless network. 

3. The WTRU of claim 1 wherein the transmission in each of the reporting 

transmission time intervals does not include an index of a position of the group within 

the downlink bandwidth. 

4. A method comprising: 

determining, by a wireless transmit/receive unit (WTRU), a channel quality index (CQI) 

for a first transmission layer of each of N groups of frequency resource blocks 

used in a multiple input/multiple output (MIMO) communication scheme, 

wherein the N groups of frequency resource blocks divide a downlink 

bandwidth; 

transmitting, by the WTRU, each of the N channel quality indices in different reporting 

transmission time intervals; and 
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transmitting along with each of the N channel quality indices information indicating a 

channel quality index corresponding to at least a second transmission layer for 

the same frequency resource block group. 

5. The method of claim 4 wherein the reporting transmission time interval and the 

frequency resource block group to be reported in that reporting transmission time 

interval are known in advance of the transmission by the WTRU and a wireless network. 

6. The method of claim 4 wherein the transmission in each of the reporting 

transmission time intervals does not include an index of a position of the group within 

the downlink bandwidth. 

7. A wireless network node used in a multiple input/multiple output (MIMO) 

communication scheme comprising: 

a processor and a receiver configured to receive channel quality index (CQI) 

information from one wireless transmit/receive unit (WTRU) in N reporting 

transmission time intervals (TTIs); 

wherein the CQI information in each of the N reporting TTIs corresponds to a first 

transmission layer of a respective one of N groups of frequency resource 

blocks; 

wherein the N groups of frequency resource blocks divide a downlink bandwidth; and 

wherein the processor is further configured to receive along with each of the N channel 

quality indices information indicating a channel quality index corresponding to 

at least a second transmission layer for the same frequency resource block group. 

8. The 	wireless 	network 	device 	of 	claim 	7 	wherein 	each 	reporting 

transmission time interval and the frequency resource block group to be reported in 

that reporting transmission time interval are known in advance of reception by the 

wireless network device. 
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9. The wireless network device of claim 7 wherein information received in the N 

reporting TTIs does not include an 

downlink bandwidth. 

index of a position of the group within the 

10. The wireless network device of claim 7 wherein the processor is further 

configured to determine a CQI 

the N reporting TTIs. 

for the entire N groups from CQI information in each of 
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