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Introduction
In RAN1#106-e, discussion on Rel. 17 UE features was kicked off. In this contribution, we discuss our views on Rel. 17 UE features for further enhancements on MIMO. More specifically, we provide our preliminary views on HST-SFN multi-TRP deployment, as well as CSI enhancements for multi-TRP and FR1 FDD Reciprocity. 
UE features for HST-SFN multi-TRP deployment enhancements
In RAN1#106-e [1], the following preliminary set of UE features related to HST-SFN deployment enhancements was provided, with a brief version of the table containing the corresponding feature groups provided below, as follows:
	Index
	Feature group
	Components
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	23-6-1
	SFN scheme A (scheme 1)
	1. Support of scheme A for PDCCH
2. Support of scheme A for PDSCH
3. Support of dynamic switching between single-TRP and SFN PDSCH scheme A for DCI formats 1_1, 1_2
	
	
	
	{Support, Not support}
	Optional

	23-6-2
	SFN scheme B (TRP based pre-compensation)
	1. Support of scheme B for PDCCH and PDSCH
2. Support of dynamic switching between single-TRP and SFN PDSCH scheme B for DCI formats 1_1, 1_2
	
	
	
	{Support, Not support}
	Optional

	23-6-3
	Simultaneous activation of two TCI states for PDCCH across multiple CCs (HST)
	Support of simultaneous activation of two TCI states in all BWPs across set of configured component carriers
	
	
	
	{Support, Not support}
	Optional

	23-6-4
	Default beam setup for HST
	1. Support of PDSCH reception using default beam for Rel-17 enhanced SFN scheme when PDSCH is scheduled with offset less than threshold
2. Support PDSCH reception using default beam for Rel-17 enhanced SFN scheme when TCI field is not present in DCI
3. Support aperiodic CSI-RS reception using default beam for Rel-17 enhanced SFN scheme when scheduling offset is less than threshold
4. Support of single-TRP PUCCH transmission using default beam when enhanced SFN PDCCH transmission scheme is configured
5. Support of single-TRP PUSCH transmission using default beam when enhanced SFN PDCCH transmission scheme is configured
6. Support of single-TRP SRS resource transmission using default beam when enhanced SFN PDCCH transmission scheme is configured
	
	
	
	{Support, Not support}
	Optional



For Feature group 23-6-1, our preference is to merge the first and second components: “Support of scheme A for PDCCH” and “Support of scheme B for PDSCH” into one component, similar to scheme B Feature Group 23-6-2. 
For Feature group 23-6-1, merge the first and second components: “Support of scheme A for PDCCH” and “Support of scheme B for PDSCH” into one component 
UE features for CSI enhancements for multi-TRP and multi-TRP deployment
In RAN1#106-e [1], the following preliminary set of UE features related to CSI enhancements was proposed, with a brief version of the table containing the corresponding feature groups provided below, as follows:
	Index
	Feature group
	Components
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	23-7-1
	Basic Features of CSI Enhancement for Multi-TRP
	1. Support of Nmax=1
2. FFS others
	
	
	
	{Support, Not support}
	Optional

	23-7-2
	Support of max # of Tx ports per source in a resource set for Multi-TRP CSI
	{24  ports, 32 ports} 
	
	
	
	{Support, Not support}
	Optional

	23-7-3
	Support of max # resources in a resource set for Multi-TRP CSI
	FFS exact candidate values, Ks,max  is up to 8
	
	
	
	{Support, Not support}
	Optional

	23-7-4
	Support of Nmax=2 for Multi-TRP CSI
	
	
	
	
	{Support, Not support}
	Optional

	23-7-5
	Whether two CMRs from a CMR pair configured for a NCJT measurement hypothesis can be used for Single-TRP measurement hypotheses
	FR2 only
	
	
	
	{Support, Not support}
	Optional

	23-9-1
	Basic Features of Further Enhanced Port-Selection Type II Codebook (FeType-II)
	1. {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} to support Port-selection FeType-II with Mv=1
2. FFS others
	
	
	
	{Support, Not support}
	Optional

	23-9-2
	Support of Mv=2 for FeType-II
	
	
	
	
	{Support, Not support}
	Optional

	23-9-3
	Support of rank 3, 4 for FeType-II
	
	
	
	
	{Support, Not support}
	Optional



For Feature group 23-7-1 that discusses the basic UE features for CSI enhancements for multi-TRP transmission, one component that needs to be included is Ks,max, corresponding to the total number of CMRs configured across the two CMR groups for multi-TRP CSI framework. In our opinion, Ks,max should depend on the operating frequency range. For instance, since CMR sharing (Feature group 23-7-5) is allowed without restriction in FR1, Ks,max =2 should be supported within the basic UE feature group. On the other hand, since CMR sharing is an optional feature for FR2, Ks,max =4 seems to be a minimum value for UEs that do not support CMR sharing so it can be configured with all CSI reporting modes, in which 2 CMRs would correspond to NCJT from two TRPs, in addition to 2 CMRs corresponding to single-TRP transmission from the two TRPs. One resolution to this issue would be supporting Ks,max =2  for FR1, and Ks,max =4 for FR2 in the basic UE Feature group 23-7-1. Other details are FFS. 
For the basic UE Feature group 23-7-1 for CSI enhancements under multi-TRP, support Ks,max =2 as a basic feature for FR1, and Ks,max =4 as a basic feature for FR2
Conclusion
This contribution discussed Rel. 17 UE features for further enhanced MIMO. Based on the discussion above we have the following proposals:
1. For Feature group 23-6-1, merge the first and second components: “Support of scheme A for PDCCH” and “Support of scheme B for PDSCH” into one component
1. For the basic UE Feature group 23-7-1 for CSI enhancements under multi-TRP, support Ks,max =2 as a basic feature for FR1, and Ks,max =4 as a basic feature for FR2
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