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1 Introduction
The latest RAN1 Rel-16 UE features list after RAN1#104-e meeting is provided in [1]. In this contribution, we provide our views for Rel-16 UE features based on the latest UE feature list.
2 New FGs that are not dedicated to a specific Rel-16 work item/TEI
In Rel-15, a special port selection CSI report is designed by configuring the UE with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-CQI'. The detailed UE behavior is specified in Clause 5.2.1.4.2 in 38.214. There are two modes of  'cri-RI-CQI' report summarized as below

· Simpler mode, without non-PMI-PortIndication. In this mode, the port grouping for each rank is hardcoded in the specification 
· More complicated mode, with non-PMI-PortIndication. In this mode, the port grouping for each rank is RRC configured independently for each CSI-RS resource.

Compared to the simpler mode, the mode with non-PMI-PortIndication requires UE to have more memory to store the RRC configuration of port grouping of each rank. This configuration is done per CSI-ReportConfig per CC, which may require large amount of UE memory to store the RRC configuration. Furthermore, it is not clear to us whether RRC configured port grouping can really provide meaningful performance benefit, since CSI-RS transmission is transparent such that gNB already has full flexibility to determine the beam forming applied to each CSI-RS ports. Therefore, it is reasonable to assume that a UE may only support 'cri-RI-CQI' report without non-PMI-PortIndication, but does not support 'cri-RI-CQI' report with non-PMI-PortIndicatio.

In the current UE feature design, the above differentiation is not allowed. We only have a single FG, i.e. FG 2-38 csi-ReportWithoutPMI, to indicate whether UE supports 'cri-RI-CQI' report. UE has to support either both with and without non-PMI-PortIndication, or, neither of them. This limits the possibilities that a UE can support 'cri-RI-CQI' report and, also limits the potential gain that can be achieved in the field for reciprocity based MIMO operation especially in TDD frequency band.

Furthermore, even for UE that supports 'cri-RI-CQI' report, currently the UE is not allowed to report the CSI-RS resource related capability, such as the maximum number of CSI-RS resources and the maximum number of ports of CSI-RS resource, unlike other codebook types such as FG2-36, FG2-40, FG2-41, FG2-43

To address those issues, we propose the following new FGs 

Proposal 1: Introduce the following FG and UE capability related to PUCCH group
· FG22-7a/7b to address the missing 'cri-RI-CQI' report related UE capability 
· Replicate FG 2-38, i.e., csi-ReportWithoutPMI, to address the NBC issue
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type

	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	22. NR Others
	22-7a
	Support of 'cri-RI-CQI' report with non-PMI-PortIndication
	UE supports CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-CQI' and the higher layer parameter non-PMI-PortIndication configured
	2-38
	Yes
	N/A
	
	Per UE
	N/A
	N/A 
	N/A
	
	Optional with capability signalling


	22. NR Others
	22-7b
	CSI-RS resource limitation on 'cri-RI-CQI' report
	A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously. 
	2-38
	Yes
	N/A
	
	Per UE
	N/A
	N/A 
	N/A
	
	Optional with capability signalling

Maximum size of the list is 16. 
the candidate values for the max # of Tx port in one resource is 
{2, 4, 8} 
The candidate value set of the max # of resources is: 
{from 1 to 64} 
The candidate value set of total # of ports (including both channel and NZP-CSI-RS based interference measurement) is: 
{from 2 to 256} 



3 Rel-16 eMIMO Features 
In RAN1 #104e meeting, regarding the RS counting rule for FG16-1a-1, FG16-1g, FG16-1g-, we reached the following conclusion 
	Conclusion: 
· If one resource is used for one or multiple of BFD/RLM, it is counted as one (basic usage1)
· If one resource is used for one or multiple of NBI/PL-RS/RSRP, add 1 (basic usage 2)
· If one resource is used for L1-SINR in addition to basic usage 1 & 2, add N if referred N times by one or more CSI Reporting Settings



In our view, there are still two issues remaining regarding the supporting and RS counting for >1 port CBD and PL-RS, more specifically   
· How to count >1 port CBD (NBI)
· How to count >1 port PL-RS
Note that to support >1 port CSI-RS as CBD or PL-RS, UE may need to perform additional OCC de-spreading before UE can estimate the RSRP on the corresponding ports, this may introduce additional UE processing complexity compared to processing a single port CSI-RS. 

Below is our view in general 
· UE shall not be mandated to support >1 port CBD or PL-RS
· >1 port L1-RSRO and L1-SINR is already UE optional feature with capability signalling 
· RLM and BFD is limited to1 port RS only
· When UE supports >1 port CBD or PL-RS, the counting rule should be relaxed at least for some UEs

Proposal 2: Regarding the active RS counting rule for FG16-1g, FG16-1g-1
· UE shall not be mandated to support >1 port CBD or PL-RS
· When UE supports >1 port CBD or PL-RS, the counting rule should be relaxed at least for some UEs
To achieve the above purpose, consider introducing the following FGs
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type

	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	
	16-1j-1
	Support of 2 port CSI-RS for new beam identifications

	The resource counting for 2 port CSI-RS for new beam identification in FG16-1g, FG16-1g-1
	2-31
	Yes
	N/A
	
	Per UE
	N/A
	N/A 
	N/A
	
	Candidate value set {1, 2}

	
	16-1j-2
	Support of 2 port CSI-RS for pathloss estimation 
	The resource counting for 2 port CSI-RS for new beam identification in FG16-1g, FG16-1g-1
	8-3
	Yes
	N/A
	
	Per UE
	N/A
	N/A 
	N/A
	UE is not expected to support CSI-RS with > 2 ports for pathloss estimation 
	Candidate value set {1, 2}


4 Conclusion
In this contribution, we address the following issues related to the UE feature design

· Introduce new FG and UE capability related to cri-RI-CQI CSI reporting
· Active RS counting rule for FG16-1g, FG16-1g-1

The detailed proposals are as follows

Proposal 1: Introduce the following FG and UE capability related to PUCCH group
· FG22-7a/7b to address the missing 'cri-RI-CQI' report related UE capability 
· Replicate FG 2-38, i.e., csi-ReportWithoutPMI, to address the NBC issue
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type

	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	22. NR Others
	22-7a
	Support of 'cri-RI-CQI' report with non-PMI-PortIndication
	UE supports CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-CQI' and the higher layer parameter non-PMI-PortIndication configured
	2-38
	Yes
	N/A
	
	Per UE
	N/A
	N/A 
	N/A
	
	Optional with capability signalling

	22. NR Others
	22-7b
	CSI-RS resource limitation on 'cri-RI-CQI' report
	A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously. 
	2-38
	Yes
	N/A
	
	Per UE
	N/A
	N/A 
	N/A
	
	Optional with capability signalling

Maximum size of the list is 16. 
the candidate values for the max # of Tx port in one resource is 
{2, 4, 8} 
The candidate value set of the max # of resources is: 
{from 1 to 64} 
The candidate value set of total # of ports (including both channel and NZP-CSI-RS based interference measurement) is: 
{from 2 to 256} 



Proposal 2: Regarding the active RS counting rule for FG16-1g, FG16-1g-1
· UE shall not be mandated to support >1 port CBD or PL-RS
· When UE supports >1 port CBD or PL-RS, the counting rule should be relaxed at least for some UEs
To achieve the above purpose, consider introducing the following FGs
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type

	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	
	16-1j-1
	Support of 2 port CSI-RS for new beam identifications

	The resource counting for 2 port CSI-RS for new beam identification in FG16-1g, FG16-1g-1
	2-31
	Yes
	N/A
	
	Per UE
	N/A
	N/A 
	N/A
	
	Candidate value set {1, 2}

	
	16-1j-2
	Support of 2 port CSI-RS for pathloss estimation 
	The resource counting for 2 port CSI-RS for new beam identification in FG16-1g, FG16-1g-1
	8-3
	Yes
	N/A
	
	Per UE
	N/A
	N/A 
	N/A
	UE is not expected to support CSI-RS with > 2 ports for pathloss estimation 
	Candidate value set {1, 2}
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