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1
Work plan related evaluation
1.1
History

	TSG meeting #
	TSG Tdoc number of status report
	TSG Tdoc number of work/study item description sheet as approved by TSG (if any)
	overall level of completion as decided by TSG
	completion date
as decided by TSG

	57
	WI/SI started
	RP-121416
	0%
	June 2013

	58
	RP-121608
	
	4%
	June 2013

	59
	RP-130069
	
	19%
	June 2013

	
	
	
	
	

	
	
	
	
	


NOTE:
The table covers all TSG meetings from the start of the WI/SI.

1.2
Status at this TSG meeting
NOTE:
This status reflects the conclusion of the leading WG (e.g. achieved by email). In case there was no consensus a corresponding range has to be provided and reason for missing consensus has to be mentioned.

1.2.1
Estimated of the level of completion of the work/study item

overall (mandatory to be provided):




84%
per WG (optional information):

RAN WG1:

85%








RAN WG2:

0%








RAN WG3:

0% (no work has been identified for RAN WG3)







RAN WG4:

0%


additional comments:
1.2.2
Estimated completion date of the work/study item
The work/study item is planned to be 100% complete in:
June 2013
which is:
RAN#60
additional comments:



One more time unit is needed in RAN1 to finalize some remaining details of codebook design, codebook subsampling and MU CSI/CQI due to diverse views of how to achieve CSI feedback enhancement. Therefore expected complete date of this WI will be postponed to September 2013 until RAN #61. 
2.
Technical status related evaluation
2.1
Detailed progress report since last TSG meeting (for all involved WGs)
RAN1 #72bis meeting, Chicago, USA
To facilitate discussion of codebook design, details of codebook proposals [1-19] were submitted before RAN1 #72bis meeting. In RAN1 #72bis in Chicago, Tdocs [20-70] were submitted for various aspects and performance of downlink MIMO enhancement. As a result, a new codebook for 4Tx was agreed to be supported at least for rank 1-2 in Rel 12 and some working assumptions for codebook design framework were agreed as below. Moreover a new aperiodic PUSCH feedback mode was also agreed to be supported in Rel.12 where feedback details are summarised here.  By following agreed working assumptions of codebook design framework, further codebook proposals were provided by 29th April 2013. 

Working Assumptions for codebook design:

· For rank 1-4:

· New 4 Tx codebook is constant modulus

· Companies can provide further evaluations for Scenario C1 until RAN1#73 if desired

· At least for rank 1-2

· 4Tx codebook enhancement is based on a grid of beams design similar to the Rel 10 8Tx codebook

· (this does not preclude that some of the Rel-8 codewords might be included in the new codebook)

· a same W1 codebook is assumed for rank 1 and rank 2 feedback

· FFS until RAN1#73 whether rank 3-4 is:

· same as Rel-8 or

· enhanced or

· not supported in the new codebook

· If rank 3-4 is supported in the new codebook, a same W1 codebook is assumed for rank 3 and rank 4 feedback

· Codebook design structure of W1:

· For each rank R =1,2 (and 3 and 4, if 4Tx codebook enhancement of rank 3 and 4 is supported in Rel 12),  W1 is defined as below
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Where Xn is a 2xCR matrix with DFT columns and [image: image3.wmf] 
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· To be determined:
· N1: 
total number entries of W1 per rank

· Q1:  
granularity of beam of W1 

· For each block matrix Xn
· CR: 


total number of beams

· a1,n, …, aCR,n :  
beam coefficients determining specific directions within the block

· Codebook design structure of W2:

· For each rank R =1,2 (and 3 and 4, if 4Tx codebook enhancement of rank 3 and 4 is supported in Rel 12), W2 is a 2CR x R matrix defined as below
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where ei is a selection vector of zeros and a “1” in the ith row

· To be determined:

· N2: 

total number entries of W2 per rank

· Q2: 

co-phasing granularity between two polarizations  

· For each ar
· yr1:  

column selection for the first polarization

· yr2 : 

column selection for the another polarization

· mr1: 

phase shift  for the first polarization

· mr2: 

phase shift  for the second polarization

· Working Assumption of Codebook Parameters of Rank 1 and Rank 2

· W1 (4 bits)

· N1 


16


· Q1, q1:


FFS

· For each block matrix Xn
· CR:


FFS between 2 and 4 (4 is the default)

· a1,n, …, aCR,n :  
FFS

· W2 (3 or 4 bits) and three alternatives for column selection (assuming CR=4): 

· Alt.1 (4 bits) same as 8Tx W2
· Alt.2 (3 bits) subset of 8Tx W2
· Alt.3 (4 bits) as 8Tx W2 modified to

· For rank 1 
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· For rank 2
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· Alt.4 (4 bits) as Alt 3, modified as follows:

· For rank 1
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· For rank 2
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, Q2=8.

· Working assumption for rank 3,4 (if new codebook is agreed for rank 3-4):

· W1: 2 bits

· W2: FFS between:

· 4,3 for ranks 3,4 respectively, or 

· 3,3 for ranks 3,4

Agreements for new aperiodic PUSCH feedback mode:

· A new aperiodic PUSCH feedback mode is supported in Rel.12 with following feedback:

· A wideband CQI: 4 bits

· Per subband differential CQI with respect to wideband CQI as PUSCH 3-1 : 2 bits

· A wideband PMI based on W1 codebook
· 2 Tx: 0 bit
· 4 Tx: 

· 0/0 bits for rank 1-2 respectively if Rel 8 codebook is configured to the UE

· FFS for rank 3-4 

· FFS if Rel 12 dual codebook is configured to the UE
· 8 Tx: 4/4/2/2/2/2/2/0 bits for rank 1-8 respectively
· Per subband PMI(s) based on W2 codebook

· 2Tx: 2/1 bits for rank 1 – 2 based on Rel 8 2Tx codebook
· 4Tx: 

· 4/4  bits for rank 1-2 respectively if Rel 8 codebook is configured to the UE

· FFS for  rank 3-4 

· FFS for rank 1-4 if Rel 12 dual codebook is configured to the UE
· 8Tx:  0/0/0/0 bits for rank 5 – 8 respectively

· FFS until RAN1#73 for rank 1-4 with codebook sub-sampling
· Subband Size

· Working assumption that the CQI and PMI subband sizes are the same

· Revisit if a problem emerges when finalising the feedback report sizes

· Study further until RAN1#73 whether there is a benefit from allowing different CQI and PMI subband sizes

· Working assumption that the existing CQI and PMI subband sizes are used

· Study further until RAN1#73 whether there is a benefit from RRC-configurable subband sizes

· Additional information in the CSI reports is FFS

· For example CSI feedback enhancements targeted at improving MU performance

· Confirm working assumption of using Rel 10 W=W1W2 codebook structure for 4 antenna feedback for DMRS based TMs

· The new aperiodic PUSCH feedback mode 3-2 can be only configured for DMRS-based transmission mode 8,9, and 10 when PMI/RI reporting is configured;

· Working assumption that the aperiodic PUSCH feedback mode 3-2 can be configured for TM4,6 when the Rel-8 codebook is used

· Revisit at RAN1#73 if a problem is found with TM4,6, or if no gain is found. 

· A new Rel-12 codebook is not applicable to TM4,6

· Assuming a new 4Tx codebook is introduced, it should be supported for all aperiodic reporting modes that are valid for TMs 8,9,10 when PMI/RI reporting is configured and periodic feedback modes 2-1 and 1-1 

· Assuming a new 4Tx codebook is introduced, RRC configuration per CSI process determines whether the UE uses the Rel-8 4Tx codebook or the Rel-12 dual codebook.  

RAN1#73 meeting, Fukuoka, Japan

To facilitate discussion of codebook design, details of codebook proposals [71-86] following the agreed working assumptions were submitted before RAN1 #73 meeting. In RAN1 #73 in Fukuoka, [87-154] were submitted for various aspects and performance of downlink MIMO enhancement. Three draft CRs for 36.211, 36.212 and 36.213 [87-89] were presented and will be updated afterward to reflect the agreements of RAN1 #73. 
RRC parameters for downlink MIMO enhancement and corresponding LS for RAN2 was also agreed in R1-132815 [90].

For the 4Tx codebook design, it was agreed that one of two codebook proposals 2a and 2b shown in R1-132738 [110] will be supported for 4Tx rank 1/2 codebook enhancement. On the other hand, rank 3/4 of 4Tx codebook enhancement was agreed to reuse Rel 8 codebook with W1 as an identity matrix and W2 selected from Rel 8 4Tx codewords. The codebook subsampling method related to such new 4Tx dual codebook was also agreed with following details:
· PUSCH Mode 3-2
· Rank 3 & 4: Number of bits of i1 =0, number of bits of i2 =4 (i.e. No sub-sampling)

· If the Rel-12 codebook is configured :

· PUCCH Mode 1-1 Submode 1
· Rank 1-2: FFS until remaining codebook details are agreed. 

· Rank 3 & 4: Number of bits of i2 =4 (i.e. No sub-sampling)

· PUCCH Mode 1-1 Submode 2
· Rank 1-2: FFS until remaining codebook details are agreed.

· Rank 3 & 4: number of bits of i1 =0, number of bits of i2 =4 (i.e. No sub-sampling)

· PUCCH Mode 2-1 
· PTI=0 is not supported for rank 3 & 4.

· Rank 1-2: FFS until remaining codebook details are agreed.
· Rank 3 & 4: 
· Working assumption: Sub-sampling on subband W2 (number of bits of i2 =2); details FFS until remaining codebook details are agreed
The working assumption was further confirmed that PUSCH mode 3-2 can be configured in TMs 4 and 6 when Rel-8 codebook is used. PMI sub-band sizes are the same as the CQI sub-band sizes in PUSCH mode 3-2 and the subband size of PUSCH mode 3-2 is determined by the system bandwidth.   Due to time constraint, three WF [139-141] related to MU CSI/CQI enhancement were presented without final conclusion. 
The codebook 2a and 2b from R1-132738 [110] and codebook subsampling for new 4Tx codebook will be further evaluated and submitted until 7th June followed by email discussion/agreement until 21st June 2013.   
2.2
List of completed elements (compare with open issues of last TSG)
· It has been agreed that one of two codebook candidates 2a and 2b in R1-132738 [110] will be selected for 4Tx codebook enhancement in Rel 12.

· A new aperiodic PUSCH feedback mode and most of its details were agreed to be supported in Rel.12.

2.3
List of open issues
NOTE:
Usually this list is empty when the work/study item is 100% complete otherwise please justify why an open issue is not essential for the work/study item.
RAN1

· Further conclusion and agreement about selecting one of two codebooks and associated codebook subsampling details is needed, initially by email discussion until 21st June 2013. 

· Further conclusion and agreement is needed for enhanced control of the reported rank and corresponding assumptions for CQI/PMI derivation to improve support for MU-MIMO. 
A 3-month extension of the WI is requested to complete this work. 
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