3GPP TSG RAN WG1 Meeting #99                                      R1- 1912560
Reno, USA, November 18th – 22nd, 2019 

Agenda Item:	7.2.8.1
Source:	Spreadtrum Communications
Title:	Remaining issues on Type II CSI enhancement for MU-MIMO	
Document for:	Discussion and decision

[bookmark: _Ref494215420]Introduction
During the last meeting, all of the major issues on Rel-16 Type II codebook have been solved. In this contribution, we will discuss the remaining issues on Rel-16 Type II codebook.
Remaining issues on Rel-16 Type II CSI
UE capability on the number of PMI subbands
During the email discussion before this meeting, an offline agreement on UE capability related to the number of PMI subbands was achieved. The details can be found below,
	Offline agreement: On UE capability related to the number PMI subbands, in RAN1#99, down select between these two alternatives:
· Alt2. Mandatory for N3<=19, optional for N3>19
· Alt3. Mandatory for R=1, optional for R=2 



Comparing with Alt2 and Alt3, the difference is whether R=2 is mandatory or optional when N3<=19. In our opinion, even R=1 and R=2 have the same number of PMI subbands, UE processing procedure will be different, e.g. UE will determine the actual number of PMI subbands which may be different than NSB*R. Besides, it’s more straightforward to define UE capability based on configured parameters.
Proposal 1: Support Alt3. Mandatory for R=1, optional for R=2.

SCI for RI=1
It has been agreed that SCI for RI=1 is a -bit indicator, and SCI per layer for RI>1 is a -bit indicator. In our views, SCI for RI=1 can also be a -bit indicator for the following reasons. The first reason is that the overhead for RI=1 can be saved. The second reason is that a unified design for all ranks can be achieved. 
Proposal 1: Refine the agreement for SCI for RI=1 to be a -bit indicator.

The size of DFT vector N3





In RAN1#AH1901, it was agreed that when, the size of DFT vector. Where NSB is the number of CQI subbands and. For the case of, after a lot of discussion,  was finally agreed. On the other hand, based on the agreement made during the last meeting, the number of PMI subbands can be smaller than NSB×R depending on the size of the edge CQI subbands. The related agreements are listed below for convenience.
	Agreement in RAN1#1901



[bookmark: _Hlk536009008]Values of N3: For  and NSB is # CQI subbands, when , 


Values of N3: For  and NSB is # CQI subbands, when , downselect among the following alternatives in RAN1#96
· 
Alt1: N3 is smallest multiple of 2, 3, or 5 which is  
· Alt2: N3 is a multiple of 2, 3, or 5. Segment into 2 parts with overlapping between 2 parts. Note: no padding is needed to align the DFT size with the multiple of 2, 3, or 5

Agreement in RAN1#98
On the value of N3 for (NSB×R) > 13: Support Alt0 (N3=NSB×R) 

Agreement in RAN1#98bis
For Rel.16 Type II codebook, when R=2:
· When the actual CQI sub-band size is equal to the configured CQI sub-band size, the CQI sub-band is split into two equal parts wherein each part corresponds to a PMI sub-band. 
· For edge CQI sub-bands:
· When an edge CQI sub-band size is less than or equal to the half of the configured CQI sub-band size, there is only one PMI sub-band with the same size as the edge CQI sub-band. 
· Otherwise, when an edge CQI sub-band size is greater than half of the configured CQI sub-band size, there are two PMI sub-bands wherein the size of the edge PMI sub-band is smaller than the other PMI sub-band (whose size is half of the configured CQI sub-band size). 



Based on the agreements, there may have different understandings on the relation between the size of DFT vector N3 and the number of PMI subbands. The first understanding is that we can simply apply zero padding without reverting previous agreements. For example, for R=2, if an edge CQI subband contains only one PMI subband, a padding unit with zero value can be applied to that PMI subband. Another understanding is that the definition of N3 should be refined as the actual number of PMI subbands. Considering the fact that this is the last meeting for Rel-16 Type-II codebook discussion, we should fix this issue without challenging previous agreements. Therefore, we have the following proposal.
Proposal 2: Zero padding is applied when the edge CQI subband contains only one PMI subband for R=2.

Conclusion
In this contribution, we discussed some remaining issues on Rel-16 Type II codebook . Based on the discussion, we have the following proposals:
Proposal 1: Support Alt3. Mandatory for R=1, optional for R=2.
Proposal 2: Refine the agreement for SCI for RI=1 to be a -bit indicator.
Proposal 3: Zero padding is applied when the edge CQI subband contains only one PMI subband for R=2.
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