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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref129681832]Based on the WID of NR MIMO enhancements for Rel-16 in RAN meeting #80 [1], Rel-16 will specify overhead reduction, based on Type II CSI feedback, taking into account the tradeoff between performance and overhead as follows:
· Extend specification support in the following areas [1]
· Enhancements on MU-MIMO support:
· Specify overhead reduction, based on Type II CSI feedback, taking into account the tradeoff between performance and overhead 
· Perform study and, if needed, specify extension of Type II CSI feedback to rank >2.  

It has been agreed at RAN1 #98bis [2] that:
Agreement
On UE capability issues: 
· For a UE capable of Rel.16 Type II codebook, agree on the following:
· Mandatory support for L=2, 4 
· Supported without additional UE capability signaling
· Mandatory support for maximum rank of 1 and 2
· FFS whether the support for maximum rank 3 and 4 is mandatory or not 
· Supported without additional UE capability signaling
· Separate UE capabilities for the “regular” Rel.16 Type II and Rel.16 Type II port selection codebooks
· Note: for discussion purposes:
· “Mandatory” implies that the (sub-)feature is always supported when the UE is capable of Rel.16 Type II codebook. In other words, this feature is considered basic. Rel.16 Type II codebook is a UE optional feature.
“Optional” implies that a separate UE (sub-)capability is needed (hence not necessarily supported) even when the UE is capable of Rel.16 Type II codebook. In other words, this feature is considered advanced.  

In this contribution, we discuss the remaining issue for the Rel-16 codebook design.

UE capability for concurrent codebooks
The current UE capability design cannot reflect actual UE processing capability on the simultaneously triggered CSI reports with different codebook types. In the current spec of 38.214, the NW can simultaneously trigger multiple CSI reporting with different codebook types according to the corresponding reported capability parameters. It leads to additive resource requirements because the indicated UE capability value adds up according to the number of supported codebook types. It is not practical to expect UE can multiply its support for CSI-RS resources/ports by a factor of the number of supported codebook types.
Consider a UE can support a set of triplets {maxNumberTxPortsPerResource, maxNumberResources, totalNumberTxPorts} as {16, 1, 16}, {8, 2, 16} for codebookType = typeI-SinglePanel or {16, 1, 16}, {8, 2, 16} for codebookType = typeII_r16. In case that the NW simultaneously triggers two CSI reporting with codebooks of typeI-SinglePanel and type II, the UE will under-report its CSI capability from {16, 1, 16} to {8, 1, 8}. In this context, CSI reporting based on 16-port CSI-RS resource is no longer supported even when CSI reporting with only the single codebook type is triggered.
By considering the substantial overhead of current UE capability reporting, we prefer to resolve the above under-reporting issue in mixed codebook configuration without the additional UE capability reporting. The capability of concurrent codebooks can be derived from the reported capabilities for all supported codebooks based on the pre-defined rule. One simple rule is that the capability of concurrent codebooks depends on the reported capability of codebook with highest complexity.
[bookmark: _GoBack]Proposal: Account for potential issues of “under-reporting” of UE capability for concurrent supported codebooks, in the discussion of UE capability, considering the complexity of capability signaling design.

Conclusions
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]The contribution discusses the codebook design or enhancement for Rel-16, based on which the following proposal is made.
Proposal: Account for potential issues of “under-reporting” of UE capability for concurrent supported codebooks, in the discussion of UE capability, considering the complexity of capability signaling design.

References
[bookmark: _Ref167612671][bookmark: _Ref167612875]RP-181453, Samsung, “WI Proposal on NR MIMO Enhancements”, 3GPP RAN#80, La Jolla, USA, 11-14 June, 2018.
 “RAN1 Chairman’s Notes”, Chongqing, China, October 14-20, 2019.

