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Summary of CSI enhancement for FDD 

Proposal 1: Following working assumption is confirmed:
· At least for rank 1, FD bases used for Wf quantization are limited within a single window with size N configured to the UE whereas FD bases in the window must be consecutive from an orthogonal DFT matrix, i.e. Alt 1.
· FFS other restrictions, e.g. value(s) of N, if the value of N3 is small


Proposal 2: No further dependence/restriction is applied to Mv=2 with regarding to applicable number of CSI-RS ports.
· Note: Further dependence/restriction of codebook parameter(s) related to Rel-17 UE capability reporting is FFS.


Proposal 3: For Rel-17 PS  codebook, Mv>2 is not supported for Wf.


Proposal 6: For Rel-17 PS codebook, the reserved state for reference amplitude is to be reserved as Rel-16 PS codebook. 


Proposal 8: For Rel-17 PS codebook, support reporting of the position, [il*, fl*], of the strongest coefficient (SCI) of layer l, using ceil(log2(K1*Mv)) bits
· FFS whether shifting/remapping the strongest coefficient to position fl*=0 is needed, also considering the reporting mechanism for Wf, if N>Mv is agreed and the UCI omission rules

Proposal 9: For Rel-17 PS codebook, support layer-common port selection for rank 2.


Proposal 11: For Rel-17 PS codebook with Rank 2, support layer-specific bitmap for indicating non-zero coefficient selection of W2.


Propose 12: Support rank 3 and 4 for Rel-17 PS codebook with following:
· Supporting rank 3 and 4 is optional with separate UE capability (same as Rel-16 PS codebook)
· The maximal CSI overhead of rank 3 and 4 is comparable to rank 2
· FFS: use a smaller K1 (or alpha) or beta for rank ¾, or limit the maximum number of non-zero coefficients across all layers to 2K0 and per layer to K0 with the same beta
· FFS: limit Mv=1 for rank ¾ PMI


Proposal 13-0: Support parameter combinations represented by (alpha, Mv, beta) with K1 = alpha*P for Rel-17 PS codebook
· [bookmark: _GoBack]The candidate values of alpha are {1/2,3/4, 1}
· Note that exact parameter combination will be discussed from RAN1 106bis: 
· based on trade-off among UPT performance, feedback overhead, and complexity
· based on all supported ranks
· Limit total number of parameter combinations comparable to Rel-16 eType II
· Mv={1, 2} and beta = {[1/4], 1/2, 3/4, 1} are from previous agreements

Summary of CSI enhancement for MTRP

Conclusion: default value of Ks, max can be discussed later with Rel-17 MIMO UE capability.

Proposal 19: For CSI measurement associated to a NCJT measurement hypothesis in Rel-17, the maximal number of total transmission layers is up to 4 layers.  

Proposal 20: For the UE configured to report X CSIs associated with single-TRP measurement hypotheses and one CSI associated with NCJT measurement hypothesis (i.e. Option 1), the bitwidth associated to X+1 CRI(s) are given as following:
· Ceil(log2(N)) for X=0
· Ceil(log2(N)) in CSI associated with NCJT measurement hypothesis and Ceil(log2(M1+M2)) in CSI associated with Single-TRP measurement hypothesis for X=1
· Ceil(log2(N))  in CSI associated with NCJT measurement hypothesis and Ceil(log2(M1))  and  Ceil(log2(M2)) in CSI associated with Single-TRP measurement hypothesis for X=2
· Note that M1 (M1<=K1) and M2 (M2<=K2) is the number of CMRs configured for Single-TRP measurement hypothesis in the first and second CMR groups respectively in a CMR measurement set.

Proposal 21: For the UE be configured to report one CSI associated with the best one among NCJT and single-TRP measurement hypotheses (i.e. Option 2), down-select one Alt:
· Alt 1: the first M1+M2 codepoints of CRI corresponds to M1+M2 CMRs for Single-TRP measurement hypothesis and the second N codepoints corresponds to N CMR pairs for NC-JT measurement hypothesis.
· Alt 2: the first N codepoints of CRI corresponds to N CMR pairs for NC-JT measurement hypothesis and the second M1+M2 codepoints corresponds to M1+M2 CMRs for Single-TRP measurement hypothesis.
· Note that  (M1<=K1) and M2 (M2<=K2) is the number of CMRs configured for Single-TRP measurement hypothesis in the first and second CMR groups respectively in a CMR measurement set. 


Proposal 13: For CSI measurement associated with a CSI-ReportingConfig for NC-JT, down-select one from the following Alts:
· Alt 2: additional RRC signalling is needed to configure M (M≤ Ks) CMRs from the CSI-RS resource set for CMR for Single-TRP measurement hypotheses
· Alt 3: For CMRs configured in the CSI-RS resource set, support RRC signalling to enable/disable single-TRP measurement hypothesis using CMR configured within CMR pairs for NCJT measurement hypothesis
· Alt 4: CMR sharing between single-TRP measurement hypothesis and NCJT measurement hypothesis is realized by configuring the same value of CMR ID for single-TRP CMR and NCJT CMR pair.
Alt 2 (8): InterDigital, CMCC, Intel, LG, DoCoMo, Nokia, NSB, Apple
Alt 3 (15): ZTE, Spreadtrum, Samsung, CATT, Futurewei, Lenovo, MotM, OPPO, Qualcomm (1st priority), MediaTek, Ericsson, Fraunhofer IIS, Fraunhofer HHI (2nd preference), NEC, LG
Alt 4 (5): Vivo, Fraunhofer IIS, Fraunhofer HHI, Qualcomm (2nd priority), Intel (2)

Proposal 23-1: For Option 1 CSI reporting associated with NCJT and X single-TRP measurement hypotheses, with regarding to PMI/RI sharing mechanisms between NCJT CSI and single-TRP CSI(s), support one of following Alts
· Alt 1:  PMI/RI sharing mechanism is needed, FFS conditions
· Alt 2: PMI/RI sharing mechanism is not needed
Alt 1(9): MediaTek, Lenovo, Mot, Vivo, Intel, Samsung, Ericsson, ZTE, Apple
Alt 2(13): QC, Nokia, NSB, Futurewei, DoCoMo, Fraunhofer IIS, Fraunhofer HHI, InterDigital, LG, Spreadtrum, CMCC, CATT, ZTE 




