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1 Introduction
In RAN4#96e meeting, 2 RAN4 feature lists [1][2] were agreed. R4-2011680 [1] was implemented in current ASN.1 code, while R4-2011930 [2], although containing further updates, was not. In this contribution, we provide some views on specific features based on [2].
2 Discussion

2.1 NR-based access to unlicensed spectrum
For WB operation, our understanding of previous RAN1 LS [3] is that all WB operation related feature groups are just ‘examples’ in RAN1 feature list to reserve ASN.1 bits. RAN1 expects RAN4 to define the feature groups for WB operations in RAN4’s feature list, if needed. 
Regarding DL WB operation, as we explained in our paper [4], WB operation Mode 2 and 3 requires additional UE complexity for PDCCH blind detection. Therefore we suggest to add them as optional feature.
[bookmark: _Ref53958415]Proposal 1: DL WB operation Mode 1 is introduced as a mandatory feature, while Mode 2 and 3 are introduced as optional features.
Regarding UL WB operation, there is no corresponding UE behavior defined for Mode 2A and 2B in Section 4.2.1.0.4 of TS 37.213. Therefore, they should be removed from Rel-16. Detail can also be found in [4]
[bookmark: _Ref53958414]Proposal 2: For UL WB operation, only Mode 1 is introduced in Rel-16, while Mode 2A and 2B should be removed according to Section 4.2.1.0.4 of TS 37.213. 

Another issue is about inter-frequency SFTD measurement on neighboring cell, which is an optional feature in Rel-15 for licensed band, as captured below. 
	Definitions for parameters
	Per
	M
	FDD-TDD DIFF
	FR1-FR2 DIFF

	sftd-MeasNR-Neigh
Indicates whether the inter-frequency SFTD measurement with and without measurement gaps between the NR PCell and inter-frequency NR neighbour cells is supported by the UE when MR-DC is not configured. The SFTD measurement without gaps can be used when the UE supports at least one DC or CA band combination consisting of the set of the current NR serving frequencies and the NR frequency where SFTD measurement is configured. 
	UE
	No
	Yes
	No


The first thing is that the inter-RAT SFTD measurement delay in licensed band is further extended in unlicensed band to accommodate LBT failure, according to RRM session conclusions. Secondly, there is currently no inter-frequency SFTD measurement requirement specified in TS38.133. This creates an ambiguity whether UE can further support inter-frequency SFTD measurement on unlicensed band in Rel-16, even if UE can support it on licensed band in Rel-15. 
Another ambiguity could happen if UE can only support LAA-like NR-U, i.e., all NR-U carriers are SCells and are synchronized to licensed band PCell/PSCell. In this case, UE only has to measure those cells which are synchronized to UE’s licensed PCell/PSCell. If the target cell timing is unknown (and very likely to be async) to PCell/PSCell, then it is not possible to add the target cell as an SCell. Therefore, there is no intention to support inter-frequency SFTD of which the intention is to help network to acquire an unknown timing of a target cell. 
With above ambiguity, our suggestions is to add UE capability for supporting SFTD measurement in unlicensed band. 
[bookmark: _Ref54205725]Proposal 3: Add an optional UE capability for supporting SFTD measurement for NR neighbor cell in unlicensed band. 

The suggested details for the feature groups are as follows
	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
( 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD diff.
	Need of FR1/FR2 diff.
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory
/Optional

	4-2
	DL wideband carrier operation mode 1
	Support of DL wideband carrier operation mode 1: single carrier wideband operation when LBT is successful in all LBT sub-bands of carrier
	
	Yes
	N/A
	Network cannot schedule DL signals occupying all  LBT sub-bands of carrier
	Per band
	N/A
	N/A
	N/A
	The signaling is per band but is only expected for a band where shared spectrum channel access must be used
	Optional with capability signaling
This FG may be a part of basic operation for a particular scenario

	4-3
	DL wideband carrier operation mode 2
	Support of DL wideband carrier operation mode 2: single wideband carrier when LBT is successful in a subset of the LBT sub-bands which are contiguous
	4-2
	Yes
	N/A
	Network cannot schedule DL signals in a subset of the LBT sub-bands which are contiguous to UE
	Per band
	N/A
	N/A
	N/A
	The signaling is per band but is only expected for a band where shared spectrum channel access must be used
	Optional with capability signalling

	4-4
	DL wideband carrier operation mode 3
	Support of DL wideband carrier operation mode 3: single wideband carrier when LBT is successful in a subset of the LBT sub-bands which are non-contiguous
	4-3
	Yes
	N/A
	Network cannot schedule DL signals in a subset of the LBT sub-bands which are non-contiguous to UE
	Per band
	N/A
	N/A
	N/A
	The signaling is per band but is only expected for a band where shared spectrum channel access must be used
	Optional with capability signalling

	4-5
	UL wideband carrier operation mode 1
	Support of UL wideband carrier operation mode 1: UE transmits only if LBT passes for all LBT sub-bands of BWP
	
	Yes
	N/A
	
	Per band
	N/A
	N/A
	N/A
	The signaling is per band but is only expected for a band where shared spectrum channel access must be used
	Optional with capability signaling
This FG may be a part of basic operation for a particular scenario

	4-6
	SFTD measurement for NR neighbor cell
	Support of SFTD measurement with and without measurement gaps between the NR Pcell/PSCell and NR neighbor cells in a band where shared spectrum channel access must be used
	sftd-MeasNR-Neigh
	Yes
	N/A
	Network cannot configure SFTD measurement between the NR Pcell/PSCell and NR neighbor cells in a band where shared spectrum channel access must be used
	Per band
	Yes
	N/A
	N/A
	
	Optional with capability signaling




2.2 NR RRM requirement enhancement
There are some remaining issues on specific feature groups, e.g., 
	[9-8]
	[Multiple SCell activation]
	Support of multiple SCell activation RRM requirement

	[9-9]
	[UE specific CBW change]
	Support of UE-specific CBW change RRM requirement

	[9-10]
	[Spatial relation switch for uplink]
	Support of UL spatial relation switch RRM requirement


In our understanding, the functionalities of above feature groups were already defined in Rel-15. What RAN4 did in Rel-16 was to specify the requirements which we do not have time to do in Rel-15. 
For Rel-15, the delay for above procedures are not specified. Therefore it is up to UE’s implementation on how long it may take. For Rel-16 and on ward, UE has to fulfil the corresponding Rel-16 requirements. Since there is already 2 different UE implementations (Rel-15 and Rel-16+), it is desired not to further create any new category of UE implementation to further segment the market. Therefore, we suggest to remove feature groups [9-8], [9-9] and [9-10]. 
Regarding feature group [9-11], our view is also to remove it. As we know, the BWP switching delay has already been segmented into 6 different UE requirements when BWP switching in multiple CCs is considered. With [9-11], it is going to further divided spec into 12 different UE requirements. This should be avoided.  
	[9-11]
	[Parallel processing of BWP switching in different frequency ranges]
	Support of processing BWP switching, in parallel, across FR1 and FR2



[bookmark: _Ref54205727]Proposal 4: Remove feature groups [9-8], [9-9], [9-10] and [9-11] from RAN4 feature list. 

2.3 Others
Feature group 2-19 was discussed in last RAN4 meeting without reaching consensus. In our view, in some certain inter-band EN-DC combination, e.g., overlapping bands, it is very difficult for UE to support non co-located deployment, where the power imbalance and MRTD/MTTD could be large. It is suggested to add a UE capability to clearly indicate what UE can support in this kind of scenarios. Therefore, we suggest to keep feature group [2-19].
	[2-19]
	[support co-located scenario only for inter-band EN-DC]
	[Indicates the inter-band EN-DC combination supported by the UE can only work at co-located scenario, and in this scenario the PSD difference between DL carriers and MRTD can be guaranteed.  
candidate values set: {type1, type2}
type 1 UE: performance guaranteed with PSD difference between DL carriers < 6dB, and MRTD=3us (current only DC_20_n28 has this limitation)
type 2 UE: performance guaranteed without limitation on PSD difference between DL carriers and MRTD=0.5slot]



[bookmark: _Ref54205728]Proposal 5: Keep feature groups 2-19 in RAN4 feature list. 
3 Summary
In this contribution, we provide our view on RAN4 UE feature list and have the following proposals.
Proposal 1: DL WB operation Mode 1 is introduced as a mandatory feature, while Mode 2 and 3 are introduced as optional features.
Proposal 2: For UL WB operation, only Mode 1 is introduced in Rel-16, while Mode 2A and 2B should be removed according to Section 4.2.1.0.4 of TS 37.213.
Proposal 3: Add an optional UE capability for supporting SFTD measurement for NR neighbor cell in unlicensed band.
Proposal 4: Remove feature groups [9-8], [9-9], [9-10] and [9-11] from RAN4 feature list.
[bookmark: _GoBack]Proposal 5: Keep feature groups 2-19 in RAN4 feature list.
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