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Introduction
This contribution discusses a UE feature issue related to Rel-16 NR_eMIMO and Others. 
UE capability on multi-TRP
For Rel-16 M-TRP features, FG16-2c below describes if a UE supports simultaneous reception with different QCL-D. One thing to think about is that support of this FG may be interpreted as supporting any combination of QCL-D with simultaneous reception when receiving Rel-16 S-DCI and M-DCI M-TRP PDSCH due to lack of further condition mentioned.
	16-2c
	Simultaneous reception with different Type-D
	Supports simultaneous reception with different QCL Type-D RSs.
	
	Yes
	N/A
	
	Per band
	N/A
	FR2 only
	
	
	Optional with capability signalling


However, such interpretation is unrealistic since a UE would unlikely be able to receive different QCL-D unconditionally. Without such consideration, most UE’s would need to decline support of FG16-2c, and this can be a considerable under reporting.
Ideally, Rel-16 signaling could have been designed to explicitly acknowledge this aspect. However, given the timing, we would like to propose exploiting the existing Rel-15 FG2-29a described below.
	2-29a
	Group based beam reporting
	Support of beam group RSRP reporting for group of 2 beams
	
	groupBeamReporting
	MIMO-ParametersPerBand
	n/a
	n/a
	
	Optional with capability signalling


In our understanding, one of objectives of group based reporting is to enable information exchange from a UE to gNB regarding which QCL-D can be simultaneously received. Hence, this can also be utilized for support of receiving Rel-16 S-DCI and M-DCI M-TRP PDSCH in principle. Along this line, we provide two alternatives.
Alt1: Support of FG16-2c is interpreted as supporting simultaneous reception with different QCL-D without any further condition when receiving Rel-16 S-DCI and M-DCI M-TRP PDSCH. Support of FG2-29a and group based beam reporting (if configured) can also be utilized for receiving Rel-16 S-DCI and M-DCI M-TRP PDSCH when a UE does not support FG16-2c.
In our view, Alt1 may have a minimal impact in maintaining independency between FG16-2c and FG2-29a. When a UE supports FG16-2c, it supports simultaneous reception with different QCL-D without any further condition when receiving Rel-16 S-DCI and M-DCI M-TRP PDSCH irrespective of FG2-29a. When a UE does not support FG16-2c, but supports FG2-29a, receiving Rel-16 S-DCI and M-DCI M-TRP PDSCH with simultaneous different QCL-D can still happen based on group based reporting. Also, this is natural interpretation given lack of clear limitation for applicability of FG2-29a. However, we believe confirmation is beneficial especially given the existence of Rel-16 signaling with potentially similar functionality.
Alt2:
Table 1
	FG2-29a
	FG16-2c
	Interpretation for Rel-16 M-TRP operation

	Support
	Support
	A UE supports simultaneous reception with different QCL-D which are in the same group in group based reporting when receiving Rel-16 S-DCI and M-DCI M-TRP PDSCH.

	Support/not support
	Not support
	A UE does not support simultaneous reception with different QCL-D.

	Not support
	Support
	A UE supports simultaneous reception with different QCL-D without further condition when receiving Rel-16 S-DCI and M-DCI M-TRP PDSCH.


Alt2 introduces more dependency between FG2-29a and FG16-2c while limiting usability of FG16-2c. Hence, we provide a proposal below based on Alt1.
Proposal 1: Support of FG16-2c is interpreted as supporting simultaneous reception with different QCL-D without any further condition when receiving Rel-16 S-DCI and M-DCI M-TRP PDSCH. Support of FG2-29a and group based beam reporting (if configured) can also be utilized for receiving Rel-16 S-DCI and M-DCI M-TRP PDSCH when a UE does not support FG16-2c.
UE capability on PUCCH grouping
As described in R1-2009327, one of discussion items during RAN1#103-e is whether to add new FGs based on 6-8/9/9a in Rel-16. As mentioned before, the current design of 22-7 does not necessarily guarantee at least the same level of signaling flexibility provided in 6-8/9/9a. This is undesirable because the main objective of 22-7 is to improve such signaling flexibility for UE implementation. As an example, consider a BC with {n3, n78, n257}, and consider PUCCH group reporting of 2 possible groupings as {G#1={FR1-FDD, FR1-TDD},G#2={FR2}} and {G#1={FR1-TDD, FR2}, G#2={FR1-FDD}}. Such grouping should not necessarily mean that a UE can support different SCS within a group. For example, a UE may report supported SCS in {n3, n78, n257} as {30kHz, 30kHz, 120kHz} and {30kHz, 60kHz, 60kHz}. In this case, without any extra signaling, this UE would need to support different SCS within a group. With 6-9/9a replicated and if a UE declines it, then {30kHz, 30kHz, 120kHz} can implicitly be linked to {G#1={FR1-FDD, FR1-TDD},G#2={FR2}}, and {30kHz, 60kHz, 60kHz} can implicitly be linked to {G#1={FR1-TDD, FR2}, G#2={FR1-FDD}}. Hence, without extra signaling, flexibility can be even worse than Rel-15.
One obvious way of ensuring minimum flexibility is to introduce new FGs based on 6-8/9/9a. Among these, we may not need to replicate 6-8 since a UE not supporting different SCS across groups can express such inability by controlling supported SCS combination in the BC given that utilization of new Rel-16 signaling already implies support of 2 PUCCH groups. In that sense, we propose introduction of new FGs as below.
Table 2
	22-x
	Different numerologies across NR carriers within the same NR PUCCH group, with PUCCH on a carrier of smaller SCS
	1) For NR CA UE, same numerology between DL and UL per carrier for data/control channel at a given time
2) For NR CA UE with two NR PUCCH groups, different numerologies across NR carriers up to two different numerologies within the same NR PUCCH group wherein NR PUCCH is sent on the carrier with smaller SCS for data/control channel at a given time
	22-7
	Yes
	N/A
	
	Per BC
	N/A
	N/A
	N/A
	
	Optional with capability signalling

	22-y
	Different numerologies across NR carriers within the same NR PUCCH group, with PUCCH on a carrier of larger SCS
	1) For NR CA UE, same numerology between DL and UL per carrier for data/control channel at a given time
2) For NR CA UE with two NR PUCCH groups, different numerologies across NR carriers up to two different numerologies within the same NR PUCCH group wherein NR PUCCH is sent on the carrier with larger SCS for data/control channel at a given time
	22-7
	Yes
	N/A
	
	Per BC
	N/A
	N/A
	N/A
	
	Optional with capability signalling



Proposal 2: Introduce two new FGs in Rel-16 as above Table 2 corresponding to FG6-9/9a.

Conclusion
1 
2 
In this contribution, the following proposals are made. 
Proposal 1: Support of FG16-2c is interpreted as supporting simultaneous reception with different QCL-D without any further condition when receiving Rel-16 S-DCI and M-DCI M-TRP PDSCH. Support of FG2-29a and group based beam reporting (if configured) can also be utilized for receiving Rel-16 S-DCI and M-DCI M-TRP PDSCH when a UE does not support FG16-2c
Proposal 2: Introduce two new FGs in Rel-16 as above Table 2 corresponding to FG6-9/9a.
