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1	Introduction 
During the RAN4 #96e meeting RAN4 agreed the Rel-16 UE feature list in [1].  There are still some remaining open issues with the feature list, including legacy NR features under RRM enhancement WI and wideband capabilities for NR-U.  On wideband capability for NR-U, our contribution in [2] provides technical detail behind the proposal
2 Rel-16 RRM enhancements
	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
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	9. Rel-16 NR RRM Enhancement
	[9-8]
	[Multiple SCell activation]
	1) Support of multiple SCell activation RRM requirement
	
	Yes
	N/A
	Network cannot know the multiple SCell activation delay and corresponding interruption length for this UE. Therefore, either network may not trigger multiple SCell activation or there will be performance degradation
	Per UE
	No
	Yes
	N/A
	Functionality of multiple SCell activation has already been supported since R15. RRM requirement is expected to be introduced in R16. Thus, R16 UE shall meet corresponding RRM requirement.
	Optional with capability signalling

	
	[9-9]
	[UE specific CBW change]
	1) Support of UE-specific CBW change RRM requirement
	
	Yes
	N/A
	Network cannot know the UE specific CBW change delay and corresponding interruption length for this UE. There will be performance degradation when UE specific CBW changes
	Per UE 
	No
	No 
	N/A
	Functionality of UE specific CBW change has already been supported since R15. RRM requirement is expected to be introduced in R16. Thus, R16 UE shall meet corresponding RRM requirement.
	Optional with capability signalling

	
	[9-10]
	[Spatial relation switch for uplink]
	1) Support of UL spatial relation switch RRM requirement
	
	Yes
	N/A
	Network cannot know the uplink spatial relation switch delay for this UE. There will be performance degradation when uplink spatial relation changes
	Per UE
	No
	No
	N/A
	Functionality of uplink spatial relation change has already been supported since R15. RRM requirement is expected to be introduced in R16. Thus, R16 UE shall meet corresponding RRM requirement.
	Optional with capability signalling

	
	[9-11]
	[Parallel processing of BWP switching in different frequency ranges]
	Support of processing BWP switching, in parallel, across FR1 and FR2
	RAN4 3-1
	Yes
	N/A
	Network cannot know whether UE is capable of processing BWP switching, in parallel, in FR1 and FR2.
	Per UE
	No
	No
	N/A
	RAN4 agreement:
Delay requirements for DCI/timer based BWP switch = ; 

If UE is capable of this feature; then N is the # of simultaneous BWP switching in the same FR.
If UE is not capable; then N is the # of simultaneous BWP switching in FR1 and FR2.

	Optional with capability signaling

	
	
	
	
	
	
	
	
	
	
	
	
	
	



For feature group 9-8/9/10, it should be clarified that these are leftover features in R15 and RAN4 deprioritized these features to postpone the corresponding requirements specified in Rel-16 time frame. It has been confused that some companies claim to specify all leftover feature as the mandatory feature. It is obvious that these three features are not fundamental features, without which system can still operate.
Proposal 1: Specify feature group 9-8/9/10 as optional 
3 NR-U wideband capabilities  
As a summary of our considerations presented in [2], we suggest having the following UE capabilities for NR-U operation: 
-	DL transmission mode 1 (mandatory without capability signalling if a UE supports NR-U);
-	DL transmission mode 2/3 (optional with capability signalling if a UE supports NR-U);
-	DL reception in intra-carrier guard-band for mode 2 and 3 (mandatory without capability signalling if a UE supports NR-U DL mode 2/3);
-	UL transmission mode 2A (mandatory without capability signalling if a UE supports NR-U UL);
-	UL transmission mode 2B (optional with capability signalling if a UE supports NR-U UL); 

	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
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	
	4-x1
	DL wideband carrier operation mode 1
	Support of DL wideband carrier operation mode 1: single carrier wideband operation when LBT is successful in all configured LBT sub-bands of the active BWP. 
	[10-19b] or [10-19c]
	yes
	no
	
	Per band
	no
	no
	
	
	Mandatory without capability signalling

	
	4-x2
	DL wideband carrier operation mode 2 and 3 
	Support of DL wideband carrier operation mode 2: single wideband carrier when LBT is successful in a subset of the configured LBT sub-bands, which are either contiguous or non-contiguous, of the active BWP.
	[10-19b] or [10-19c]
	yes
	no
	
	Per band
	no
	no
	
	
	Optional with capability signalling

	
	4-1
	DL reception in intra-carrier guardband
	Capability of reception in the intra-cell guardband between contiguous subbands (which passed LBT) in DL wideband carrier operation mode 2 or mode 3 wider than 20MHz 
	[10-19b] or [10-19c]
	yes
	no
	UE cannot receive in the guardband, it could only receive in the subbands
	per Band
	No
	No
	
	
	Optional with capability signalling
Mandatory without capability signalling

	
	4-y1
	UL wideband carrier operation mode 2A
	Support of UL wideband carrier operation mode 2A: UE transmits only if LBT passes for a single scheduled LBT sub-band.
	[10-19b] or [10-19c]
	yes
	no
	
	Per band
	no
	no
	
	
	Mandatory without capability signalling

	
	4-y2
	UL wideband carrier operation mode 2B
	Support of UL wideband carrier operation mode 2B: UE transmits only if LBT passes for all scheduled contiguous LBT sub-bands. 
	[10-19b] or [10-19c]
	yes
	no
	
	Per band
	no
	no
	
	
	Optional with capability signalling
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3	Conclusions
In this discussion paper we have presented our views on the remaining issues with the Rel-16 UE feature list. As a summary of our paper we propose:
Proposal 1: Specify feature group 9-8/9/10 as optional 
Proposal 2: Add the corresponding NR-U capabilities into the NR-U feature list and inform other WGs about it.
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