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The following is a summary of the outcome of the morning offline session on 11/18/2015. The outcome can be summarized below. 
Based on the discussions in this offline session, the following recommendation is made in order to progress on Rel.13 codebook design this week:
· Rank-2 class A:
· Down selection of the two alternatives for the number of bits for co-phasing in config 1 needs to be done.
· For the two available alternatives for config 3 (checkerboard and dual-stacked), either down selection or supporting both patterns can be done. Supporting both patterns, however, leads to increasing the number of configurations which amounts to revising the agreement in RAN1#82bis (on not introducing any new configuration).
· Using orthogonal beams across two layers can be perceived as a complementary feature which may be incorporated into a rank-2 proposal. 
· Rank-3 to 8 class A:
· For ranks 3 and 4, down selection of the two alternatives for selection of orthogonal beam groups (whether via W1 feedback or W2 feedback) needs to be done. Then other details can be worked out.
· [bookmark: _GoBack]For ranks 5 to 8, whether W2 feedback is necessary for such high rank scenarios needs to be discussed and decided. Then other details can be worked out.
· Rank-2 to 8 class B B=1:
· Consensus on the construction of rank-2 class B K=1 codebook given a class A codebook can be achieved (ZTE has the same proposal and Qualcomm’s alternative proposal is for ranks 3 and 4).
· For ranks 3 and 4, some further discussion is needed to decide whether further optimization is required beyond a simple reuse of the W2 component of its class A counterpart.

1. Rank-2 class A codebook
A summary of different proposals was presented and discussed.

R1-156790	Rank 2 codebook -- summary of RAN1 proposals and performance		Samsung	
Note: Slide 5 ZTE’s config 2 diagram needs to be updated.
Config 1: 1-bit (same as legacy codebook) co-phasing is proposed in 5 out of 8 proposals
· Huawei/HiSi, ALU/ASB, and LG use 2-bit co-phasing: according to R1-156217 which states 2-bit payload for W2 reporting
· Argument from 1-bit proponents: 2-bit co-phasing results in redundant codewords 

Based on this summary, several particular codebook features were identified and discussed.

A) Config 3 pattern: checkerboard vs. dual-stacked

R1-157755	Joint Proposal on Rank 2 codebook for Class A and B CSI reporting	Samsung, Ericsson, NTT DOCOMO, CATT 	
· Updated version of the previous joint proposal, one alternative for config 3 (instead of two in the previous version): dual-stacked pattern

R1-157663 	WF on Rank 2 Codebook	LG Electronics, Alcatel-Lucent Shanghai Bell, Alcatel-Lucent, Qualcomm
· Propose checkerboard pattern for config 3, FFS co-phasing for Config 1
· Concern: to maintain one-codebook structure for all Configs, 34 codewords (instead of 32) are needed. 
· Subset selection chooses a subset of codewords from the 34-codeword table.

R1-157185	Performance Evaluation of 2D Codebooks for Elevation Beamforming and FD-MIMO	NTT Docomo
R1-156790	Rank 2 codebook -- summary of RAN1 proposals and performance 	Samsung
R1-157481 	Class A codebook design: rank 2	CATT
· Overall (not always), the above three Tdocs demonstrate some noticeable performance gain for the dual-stacked pattern over other alternatives (including checkerboard) for config3

R1-157056	Rank 2-8 codebook design for Class A	Qualcomm 
· Observe some noticeable gain over the joint proposal (previous Malmo version) with small oversampling factor(s) 

R1-157460 	Details of rank 2 codebook for Class A CSI reporting 	LGE
· Observe some noticeable gain over the joint proposal (previous Malmo version) for all Configs


B) 8PSK co-phasing with “alpha”
R1-157526 	Codebook Design for rank 2 for 2D antenna arrays 	Huawei/HiSi
· Observe some noticeable gain over the joint proposal (previous Malmo version)
· For Huawei/HiSi design, codebook subsampling is needed for class A codebook in PUCCH (uniform subsampling of W1 or beams)

C) Orthogonal beams

R1-156522 	Performance evaluation of Class A codebooks for rank 2 and above 	Intel 
· Proposing orthogonal beams for rank-2
· Observation from the Tdoc: For rank-2 codebook, support of the PMIs with orthogonal beams is more beneficial than support of the PMIs with increased oversampling of the co-phasing coefficient within a beam

R1-157164 	Codebook design for elevation BF and FD-MIMO 		Nokia  
· Proposing orthogonal beams within one W1 (generated by wide beam spacing(s))
· Observe some noticeable gain over narrow spacing (adjacent beams)

2. Rank-3 to 8 class A codebooks
R1-156791 	Rank 3-8 codebook -- summary of RAN1 proposals and performance 	Samsung
· Ranks 3-4: two main categories are the selection from orthogonal beam groups via W1 feedback or W2 feedback 
· Ranks 5-8: two main categories are the use or the absence of W2 feedback

R1-157756 	Joint proposal on rank 3-8codebook		Samsung, Ericsson, NTT DOCOMO, CATT
· Updated proposal from Samsung/Ericsson/Docomo/CATT with 3 main revisions:
· Updated (S1,S2) tables for ranks 3-4
· One alternative for k configurations
· Design for 8-port ranks 5-8
· Questions:
· Ranks 5-8: (Directed to all proposals without W2 feedback) the presence of orthogonal beams when W2 feedback is not used 
· Ranks 3-4: The advantage of higher oversampling factor for config 1 

3. Rank-2 to 8 class B K=1 codebooks
Four proposals were identified:
1) Covered in joint proposals from Samsung/Ericsson/Docomo/CATT for ranks 2-8
2) Intel’s proposal  in RAN1#82bis Malmo R1-155321 – noted
3) R1-156831 	Codebook design for Class B 		ZTE
· Proposal which generates orthogonal beams if coupled with class A W1 design (presuming that the eNB performs W1 precoding from class A codebook on CSI-RS)
4) R1-157057 	Rank 3-4 Codebook Design for Class B with K = 1	Qualcomm
· Class B codebook design considering Kronecker product structure for eNB CSI-RS precoder, not reusing W2 part of class A codebooks

5) Other items
R1-157757 	WF on Measurement Restriction	ZTE, Qualcomm, Ericsson, Samsung, NEC 	
Offline agreement:
· When Channel MR is configured it applies to aperiodic CSI reporting only.
· Note: Channel MR does not apply to Class A
· When Interference MR is configured it applies to aperiodic CSI reporting only.
· When MR is configured for aperiodic CSI reporting,   
· Alternative 1 (X=Y=1) is used for aperiodic CSI reporting
· X and Y are undefined for periodic CSI reporting. 

R1-15wxyz	WF on relaxation for CRI reporting 	LG Electronics, Ericsson, Nokia Networks	
Possible agreement:
· Note: It was agreed that CRI is always reported with CSI in the same subframe.
· A-CSI feedback without CRI for class B K>1 is not supported.
· For UE configured with a Class B K>1 with [condition] 
· The UE is not expected to update CRI, on reception of an aperiodic CSI report request for the CSI process, if the last updated CRI was reported less than 5ms before the instance of aperiodic CSI reporting with the request.
Condition:
· Alt1. NTOT>=16
· Qualcomm, LGE
· Alt2. NTOT>16
· NTT Docomo, CATT, Nokia
· Alt3. K>4
· Samsung, LGE, ZTE
· Alt4. Other value(s) of K not precluded (conditioned upon UE capability)
· Huawei/HiSi

Conclusion: More discussion is needed to select the condition.

The following WF was available yet not presented due to time limitation:
R1-157659 	WF on CSI Processing Relaxation for FD-MIMO	Qualcomm

