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In this contribution, we continue discussing the definition of UE feature groups for NR-U, and in particular whether some FGs could be extended for use in licensed bands. We also provide detailed comments on each FG definition and provide our views on the latest proposals from the moderator [1].
The basic FGs will be indicated as corresponding to FGs that are necessary for certain deployments supported by NR-U as per the WID: 
· Scenario A: Carrier aggregation between licensed band NR (PCell) and NR-U (SCell). 
· NR-U SCell may have both DL and UL, or DL-only.
· In this scenario, NR PCell is connected to 5G-CN.
· Scenario B: Dual connectivity between licensed band LTE (PCell) and NR-U (PSCell)
· In this scenario, LTE PCell connected to EPC as higher priority than PCell connected to 5G-CN. 
· Scenario C: Stand-alone NR-U
· In this scenario, NR-U is connected to 5G-CN.
· Scenario D: A stand-alone NR cell in unlicensed band and UL in licensed band (single cell architecture).
· In this scenario, NR-U is connected to 5G-CN.
· Scenario E: Dual connectivity between licensed band NR and NR-U. 
· In this scenario, PCell is connected to 5G-CN.

NR-U FGs extension to licensed bands
Rel-16 features for NR-U have been discussed and defined only in the context of operation in unlicensed spectrum. Contrary to other features which are usually defined in a band-agnostic manner, the network cannot assumed that a UE that supports a feature for unlicensed band also supports the feature for licensed band operation. Certain features developed for NR-U could potentially also bring benefits in licensed bands, but those should be discussed case by case.
Observation 1: Extending the applicability of a NR-U FG to licensed bands should be discussed case by case for each FG proposed to be extended to licensed bands. In the absence of consensus, the specifications should clearly say that the FG is only applicable for an unlicensed band, and the network cannot assume that a FG supported by a UE can be configured for operation on a licensed carrier.
Proposal 1: “per band” applicability for NR-U features should be conditioned on band n46 only.

The following FGs are currently marked as needing discussion for licensed user, or FFS for reporting “per band” or “per UE”:
Table 2 – FGs considered as candidates for support in licensed bands [1]
	Functionality
	FGs
	Need for licensed band operation

	Type B PDSCH length
	10-8 Type B PDSCH length {3, 5, 6, 8, [9, 10,] 11, 12, 13} without DMRS shift due to CRS collision
	Per UE
The additional scheduling flexibility could be exploited by the network.

	Search space set group switching
	10-9 Search space set group switching with explicit DCI 2_0 bit field trigger or with implicit PDCCH decoding with DCI 2_0 monitoring
10-9b Search space set group switching with implicit PDCCH decoding without DCI 2_0 monitoring
10-9c Joint search space group switching across multiple cells
10-9d Support Search space set group switching capability 2
	10-9/9b/9d: per band
10-9c: per BC
It is unclear what benefit could be obtained for operation on a licensed carrier since the monitoring periodicity of PDCCH search spaces would generally not need to change frequently nor depend on implicit rules. 

	RSSI and channel occupancy measurement and reporting
	10-10 RSSI and channel occupancy measurement and reporting
	Per band
Unclear what additional information those measurements could bring in case of licensed band operation.

	SRS starting position at any OFDM symbol in a slot
	10-11 SRS starting position at any OFDM symbol in a slot
	Per UE
It is well-known that SRS capacity is always an issue even in licensed bands.

	HARQ enhancements
	10-14 Non-numerical PDSCH to HARQ-ACK timing
10-15 Enhanced dynamic HARQ codebook
10-16 One-shot HARQ ACK feedback
	10-14 & 10-15: per UE
10-16: per band
It is unclear why many instances of HARQ feedback from a UE would fail simultaneously in licensed operation, requiring that all the HARQ processes are reported by a UE in one-shot

	Multi-PUSCH UL grant
	10-17 Multi-PUSCH UL grant
	Per UE
This feature is beneficial for reducing control overhead on licensed bands. To avoid additional complexity, we suggest no further optimization for this feature in Rel-16, so it should be limited to time-consecutive PUSCHs even on licensed bands.

	Configured grant enhanced resource configuration
	10-28	 Configured grant with Rel-16 enhanced resource configuration
	Per UE



Proposal 2: The following FGs could be extended to licensed bands, i.e. reported “per UE”:
· 10-8 Type B PDSCH length
· 10-11 SRS starting position at any OFDM symbol in a slot
· 10-14 and 10-15 HARQ enhancements
· 10-17 Multi-PUSCH UL grant
· 10-28 Configured grant enhanced resource configuration

Discussion on specific feature groups for NR-U

	10-2
	SSB-based RRM [for dynamic channel access mode]
	1. SSB-based RRM with Q [for dynamic channel access mode]

	10-2a
	SSB-based RRM [for semi-static channel access mode]
	1. SSB-based RRM with Q [for semi-static channel access mode]


Proposal: keep the two FGs separate. There is no reason that a FBE UE should have to support measurements for LBE, and vice-versa.

	10-2c
	SSB-based RLM [for dynamic channel access mode]
	1. SSB-based RLM with Q [for dynamic channel access mode]

	10-2d
	SSB-based RLM [for semi-static channel access mode]
	1. SSB-based RLM with Q [for semi-static channel access mode]


Proposal: keep the two FGs separate. There is no reason that a FBE UE should have to support measurements for LBE, and vice-versa.

	10-2f
	Support of RAR extension from 10ms to [40ms] by decoding of the 2-bit SFN indication in DCI 1_0
	1. Support of RAR extension from 10ms to [40ms] by decoding of the 2-bit SFN indication in DCI 1_0


Proposal: remove the brackets.

	10-23
	CGI reading on unlicensed cell [based on off-sync raster SSB] for ANR functionality
	1. Support acquisition of relevant information from a neighbouring NR unlicensed cell in an unlicensed carrier by reading the RMSI of the neighbouring unlicensed cell and reporting the acquired information to the network


Proposal: remove the brackets.

	10-8
	Type B PDSCH length {3, 5, 6, 8, [9, 10,] 11, 12, 13} without DMRS shift due to CRS collision
	1. Type B PDSCH length {3, 5, 6, 8, [9, 10,] 11, 12, 13} without DMRS shift due to CRS collision


Proposal: remove the brackets.

	[10-19a]
	[Support DL reception in a carrier with intra-cell guard-bands]
	1. [When DL BWP has multiple RB sets, support using the available RB set bitmap in DCI 2_0 to validate the periodic CSI-RS transmission if the CSI-RS is over multiple RB-sets]

	[10-19b]
	[Support UL transmission with subset of RB sets passing LBT]
	1. [When UL BWP has multiple RB sets, support transmission of UL signal or channels when LBT passes for only the RB sets the UL signals or channels are located]



Proposal: 10-19a title could be changed to “support DL reception in a carrier with intra-cell guard-bands including additional CSI-RS reception”

Conclusions
Extending the applicability of a NR-U FG to licensed bands should be discussed case by case for each FG proposed to be extended to licensed bands. In the absence of consensus, the specifications should clearly say that the FG is only applicable for an unlicensed band, and the network cannot assume that a FG supported by a UE can be configured for operation on a licensed carrier.
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Proposal 1: “per band” applicability for NR-U features should be conditioned on band n46 only.

Proposal 2: The following FGs could be extended to licensed bands, i.e. reported “per UE”:
· 10-8 Type B PDSCH length
· 10-11 SRS starting position at any OFDM symbol in a slot
· 10-14 and 10-15 HARQ enhancements
· 10-17 Multi-PUSCH UL grant
· 10-28 Configured grant enhanced resource configuration

Section 3 contains a number of other proposals on the FGs in [1].
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