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Introduction
In RAN1 #99 meeting, the following agreements on Type II CSI enhancement have been achieved. [1]
	Agreement
On the inequality for “Alt3A” CBSR (as agreed in RAN1#98bis), add the following clarification (marked in red):
· 
The value of power threshold  is configured from the Rel.15 2-bit amplitude restriction table
Note: How to describe the relation between the power threshold and the Rel.15 2-bit amplitude restriction table in the specification (i.e. power is amplitude squared) is up to the editor of TS38.214

Agreement
On the UE behavior for Rel.16 Type II CBSR:
· When the UE does not support soft amplitude restriction as indicated by the respective UE capability signaling, the UE is not expected to be configured with amplitude restriction values other than “0” and “1” 
· Note: How to describe this in the spec is up to the editor

Conclusion: 
There is no consensus on the need for capturing “no CQI recalculation when UCI omission occurs” in the specification. It is RAN1 common understanding that when UCI omission occurs, the associated CQI does not have to be recalculated conditioned on the PMI after omission.
Agreement
On the # of PMI subbands: 
· Mandatory support for R=1
· Optional support for N3>19
FFS: whether it is mandatory or optional for R=2 and N3<=19
· To be discussed during the Rel-16 UE capability discussions

Agreement
[bookmark: _Hlk25043341]For Rel.16 Type II codebook/CSI, 
· The support for maximum rank of 3 is optional
· The support for maximum rank of 4 is optional

Agreement
For Rel.16 Type II codebook/CSI, the support for parameter combinations 1, 2, 3, 4, 5, and 6 is mandatory, while the support for parameter combinations 7 and 8 is optional.
Note: Mandatory support for L=2,4 was agreed in RAN1#98bis

Agreement 
[bookmark: _Hlk25197691]For Rel.16 Type II codebook, the mapping order for UCI bits can be described by the following example text for TS38.212:
Table 6.3.2.1.2-5A: Mapping order of CSI fields of one CSI report, CSI part 2 of codebookType=typeIIr16 or typeIIr16-PortSelection
	CSI report number
	CSI fields

	CSI report #n
CSI part 2, group 0
	PMI fields , from left to right as in Tables 6.3.2.1.2-1A/2A, if reported

	CSI report #n
CSI part 2, group 1
	The following PMI fields , from left to right, as in Tables 6.3.2.1.2-1A/2A: , ,  and  highest priority bits of
 highest priority bits of  and  highest priority bits of , in decreasing order of priority based on function  defined in section 5.2.3 of TS38.214, if reported

	CSI report #n
CSI part 2, group 2
	The following PMI fields , from left to right, as in Tables 6.3.2.1.2-1A/2A  lowest priority bits of  lowest priority bits of  and  lowest priority bits of , in decreasing order of priority based on function  defined in section 5.2.3 of TS38.214, if reported


Note: How to exactly capture the above example in TS38.212 is up to the editor.

Agreement
In Rel-16, for CSI report other than beam report:
· Increase the maximum number of configured aperiodic CSI Report Settings a UE can report per BWP (RRC parameter maxNumberAperiodicCSI-PerBWP-ForCSI-Report) up to 8, subject to UE capability
· The maximum number of configured aperiodic CSI Report Settings a UE supports is part of UE capability
· Note: This increases the value range of the associated UE capability signaling from 1...4 to 1...8
· Note: FFS for FR2 whether UE can report a value larger than 4




In this contribution, we provide some discussion on remaining issues on Type II CSI enhancement, in terms of the PMI subband configuration.
Rel-16 Type II CSI PMI subband configuration 
Unlike Rel-15 Type I and Type II CSI reporting, Rel-16 Type II CSI, both regular and port selection, has explicit mapping between the number of PMI subbands and number of CSI subbands, controlled by parameter R (numberOfPMISubbandsPerCQISubband in the current 38.214 specification). For each subband configured in csi-ReportingBand, there are R PMI subbands for PMI reporting if the size of that subband is greater than half of the subbandSize, otherwise there is only 1 PMI subband.
However, from the specification perspective, NW can still configure the pmi-FormatIndicator = widebandPMI. When both the pmi-FormatIndicator = widebandPMI, and csi-ReportingBand are configured, the UE behaviour, in terms of PMI reporting, is not clear. 
Since Type II CSI reporting is mainly targeted for reducing the CSI reporting overhead which typically is large and requires compression when the number of configured subbands is large, we propose to clarify the UE expectation that 
1. For Enhanced Type II Codebook and Enhanced Type II Port Selection Codebook, UE expects csi-ReportingBand to be configured
2. For Enhanced Type II Codebook and Enhanced Type II Port Selection Codebook, UE expects pmi-FormatIndicator = subbandPMI if configured 
Proposal 1: For PMI subband indication, we propose to clarify the UE expectation that, for Enhanced Type II Codebook and Enhanced Type II Port Selection Codebook, UE expects csi-ReportingBand to be configured, and UE expects pmi-FormatIndicator = subbandPMI if configured  
· Adopt the following TP for 38.214
	[bookmark: _Toc11352078][bookmark: _Toc20317968][bookmark: _Toc27299866][bookmark: _Toc29673131][bookmark: _Toc29673272][bookmark: _Toc29674265] 5.2.1.4 Reporting configurations
<unrelated part omitted>

[bookmark: _Hlk497986691]The reportFreqConfiguration contained in a CSI-ReportConfig indicates the frequency granularity of the CSI Report. A CSI Reporting Setting configuration defines a CSI reporting band as a subset of subbands of the bandwidth part, where the reportFreqConfiguration indicates: 
-	the csi-ReportingBand as a contiguous or non-contiguous subset of subbands in the bandwidth part for which CSI shall be reported. UE expects csi-ReportingBand to be configured when codebookType is set to either ‘typeII-r16’ or ‘typeII-PortSelection-r16’ 
-	A UE is not expected to be configured with csi-ReportingBand which contains a subband where a CSI-RS resource linked to the CSI Report setting has the frequency density of each CSI-RS port per PRB in the subband less than the configured density of the CSI-RS resource.
-	If a CSI-IM resource is linked to the CSI Report Setting, a UE is not expected to be configured with csi-ReportingBand which contains a subband where not all PRBs in the subband have the CSI-IM REs present.
-	wideband CQI or subband CQI reporting, as configured by the higher layer parameter cqi-FormatIndicator. When wideband CQI reporting is configured, a wideband CQI is reported for each codeword for the entire CSI reporting band. When subband CQI reporting is configured, one CQI for each codeword is reported for each subband in the CSI reporting band.
-	wideband PMI or subband PMI reporting as configured by the higher layer parameter pmi-FormatIndicator. When wideband PMI reporting is configured, a wideband PMI is reported for the entire CSI reporting band. When subband PMI reporting is configured, except with 2 antenna ports, a single wideband indication (i1 in Clause 5.2.2.2) is reported for the entire CSI reporting band and one subband indication (i2 in clause 5.2.2.2) is reported for each subband in the CSI reporting band. When subband PMIs are configured with 2 antenna ports, a PMI is reported for each subband in the CSI reporting band. UE expects only subband PMI reporting is configured when codebookType is set to either ‘typeII-r16’ or ‘typeII-PortSelection-r16’



Conclusion
In this contribution, we discussed one issue for Rel-16 Type II CSI enhancement regarding the PMI subband configuration. Based on the discussion, we have the following proposal
Proposal 1: For PMI subband indication, we propose to clarify the UE expectation that, for Enhanced Type II Codebook and Enhanced Type II Port Selection Codebook, UE expects csi-ReportingBand to be configured, and UE expects pmi-FormatIndicator = subbandPMI if configured  
· Adopt the following TP for 38.214
	5.2.1.4 Reporting configurations
<unrelated part omitted>

The reportFreqConfiguration contained in a CSI-ReportConfig indicates the frequency granularity of the CSI Report. A CSI Reporting Setting configuration defines a CSI reporting band as a subset of subbands of the bandwidth part, where the reportFreqConfiguration indicates: 
-	the csi-ReportingBand as a contiguous or non-contiguous subset of subbands in the bandwidth part for which CSI shall be reported. UE expects csi-ReportingBand to be configured when codebookType is set to either ‘typeII-r16’ or ‘typeII-PortSelection-r16’ 
-	A UE is not expected to be configured with csi-ReportingBand which contains a subband where a CSI-RS resource linked to the CSI Report setting has the frequency density of each CSI-RS port per PRB in the subband less than the configured density of the CSI-RS resource.
-	If a CSI-IM resource is linked to the CSI Report Setting, a UE is not expected to be configured with csi-ReportingBand which contains a subband where not all PRBs in the subband have the CSI-IM REs present.
-	wideband CQI or subband CQI reporting, as configured by the higher layer parameter cqi-FormatIndicator. When wideband CQI reporting is configured, a wideband CQI is reported for each codeword for the entire CSI reporting band. When subband CQI reporting is configured, one CQI for each codeword is reported for each subband in the CSI reporting band.
-	wideband PMI or subband PMI reporting as configured by the higher layer parameter pmi-FormatIndicator. When wideband PMI reporting is configured, a wideband PMI is reported for the entire CSI reporting band. When subband PMI reporting is configured, except with 2 antenna ports, a single wideband indication (i1 in Clause 5.2.2.2) is reported for the entire CSI reporting band and one subband indication (i2 in clause 5.2.2.2) is reported for each subband in the CSI reporting band. When subband PMIs are configured with 2 antenna ports, a PMI is reported for each subband in the CSI reporting band. UE expects only subband PMI reporting is configured when codebookType is set to either ‘typeII-r16’ or ‘typeII-PortSelection-r16’
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