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1. Introduction
According to current discussions on NR Rel16 UE features [1], the following NRU UE features are summarized:
	Index
	Feature group
	Components
	Type
	Mandatory/Optional

	10-1
	LBE channel access mechanism

	1. Cat 1 LBT
2. Cat 2 16us LBT
3. Cat 2 25us LBT
4. Cat 4 LBT
	Per band
	TBD

	10-2
	FBE channel access mechanism

FFS: if UE as initiating device is supported
	1. Cat 1 LBT
2. Cat 2 16us LBT (Do we need this for FBE?)
3. Cat 2 25us LBT

	Per band
	TBD

	10-3
	PRB interlace PUCCH and PUSCH
	1) PRB interlace PUCCH (EPF0, EPF1, EPF2, EPF3)
2) PRB interlace PUSCH
	Per band
	TBD

	10-4
	16us Cat 2 LBT support
	
	Per band
	Optional with capability signalling

	10-5
	25us Cat 2 LBT support
	
	Per band
	Optional with capability signalling

	10-6
	Cat 4 LBT support
	
	Per band
	Optional with capability signalling

	10-7
	LBT bandwidth size
	1. 20MHz
2. 10MHz
	
	

	10-8
	Type B PDSCH length
	Length 3, 5, 6, 8, 9, 10, 11, 12, 13
FFS the capability are separate for each length or some groups are formed to signal the capability together
	FFS: Per UE or per band
	Optional with capability signalling

	10-9
	Search space set group switching
	Two groups of search space sets 
	FFS: Per UE or per band
	Optional with capability signalling

	10-10
	RSSI measurement
	RSSI measurement
	per band
	

	10-11
	SRS starting position
	
	Per band
	Optional with capability signalling

	10-12
	PRB interlace PF2 PF3 OCC
FFS if need this capability
	1. No OCC
2. OCC2
3. OCC4
	Per band
	Optional with capability signalling

	10-13
	Extended CP range for PUSCH/PUCCH
FFS if need this capability
	Maximum length of CP extension a UE can generate before the first symbol
	Per band
	Optional with capability signalling

	10-14
	Non-numerical PDSCH to HARQ-ACK timing
	Non-numerical value for dl-DataToUL-ACK
	Per band
	Optional with capability signalling

	10-15
	Enhanced dynamic HARQ codebook
	Support of bit fields signalling PDSCH HARQ group index and NFI in DCI 1_1
	Per band
	Optional with capability signalling

	10-16
	One-shot HARQ ACK feedback
	HARQ-ACK codebook containing all configured HARQ processes for all configured CCs
	Per band
	Optional with capability signalling

	10-17
	Multi-PUSCH UL grant
	Support of scheduling more than one PUSCH with one UL grant
	Per band
	Optional with capability signalling

	10-18
	Configured grant with retransmission in CG resources
	Configured grant with retransmission in CG resources
	Per band
	Optional with capability signalling

	10-19
	Number of LBT bandwidth
	
	Per band
	Optional with capability signalling

	10-20
	Support search space set association with frequency offsets
	
	Per band
	Optional with capability signalling



In this paper, our views on NRU UE features are discussed in the following sections.
2. [bookmark: _Ref498564494]Discussion
As one general view, it is important to clarify all NRU features are applicable to unlicensed band operation as a starting point, i.e. UE report the support of these features only when it report support of an unlicensed frequency band. As is known, most of these NRU features are enhancement to meet specific requirement on unlicensed band (e.g. EIRP, PSD, OCB, LBT and etc.). However, these requirements are not existing in licensed bands and thus some of the listed NRU UE features are not suitable at all (e.g. LBE, FBE, interlace PUCCH and PUSCH). There could be multiple different ways to clarify this, e.g. adding “for unlicensed band only” to the type column for such NRU UE features. At the same time, we are also open to discuss whether some NRU UE features (e.g. SRS starting point, Type B PDSCH length and etc.) could be extended to licensed band.
[bookmark: _Ref21019578][bookmark: _Ref24102849][bookmark: _Ref24131210]Proposal 1: Clarify all NRU UE features are applicable to unlicensed band operation only as starting point. The potential extension to licensed band operation (if any) should be discussed feature by feature.
For UE feature 10-1 and 10-2, it is TBD that whether they are mandatory or optional for UE. In our view, they should be optional with capability signalling. As we know, UE feature 10-1 and 10-2 are both channel access related and subject to the LBT requirements. However, in some countries/regions (e.g. US and China), there are no such LBT requirements from regulations. So in these countries/regions, LBT mechanism (i.e. 10-1 and 10-2) is not mandatory to be implemented. Especially in some close environment where there is no other systems (e.g. Wi-Fi) around, LBT mechanism is definitely not needed anymore. For UE feature 10-3, interlaced allocation is used to improve MCL performance as one power boosting technique subject to PSD requirement. However, for some small cell deployment, MCL is not the bottleneck and in this case legacy contiguous waveform is enough to meet the requirement. By considering the above reasons, the following proposal is made:
[bookmark: _Ref24103857]Proposal 2: NRU UE feature 10-1 and 10-2 should be optional with capability signalling.
For UE feature 10-3, it is better to divide it to several features, i.e. PRB interlace PUSCH, PRB interlace PUCCH EPF0&EPF1, and PRB interlace PUCCH EPF2&EPF3. This is aligned with the way in NR Rel15 UE feature list [2], i.e. different PUCCH formats are divided into different features as shown below:
	4-2
	2 PUCCH of format 0 or 2 in consecutive symbols

	4-3
	PUCCH format 2 over 1 – 2 OFDM symbols once per slot with frequency hopping as “enabled”

	4-4
	PUCCH format 3 over 4 – 14 OFDM symbols once per slot with frequency hopping as “enabled”

	4-5
	PUCCH format 4 over 4 – 14 OFDM symbols once per slot with frequency hopping as “enabled”


[bookmark: _Ref24131912]Proposal 3: NRU UE feature 10-3 should be divided into 3 features (i.e. PRB interlace PUSCH, PRB interlace PUCCH EPF0&EPF1, and PRB interlace PUCCH EPF2&EPF3) similar with NR Rel15 UE feature.
For UE feature 10-4, 10-5 and 10-6, they are already components of UE feature 10-1 &10-2 and thus there is no need to be listed as separate feature index. If one UE could support part of them, it could report per component UE capability on different components.
For UE feature 10-12, it could be incorporated into the UE feature for PRB interlace PUCCH EPF2&EPF3.
For UE feature 10-18, it should be made more general to include configured grant enhancement specific to NRU (e.g. one CG with multiple PUSCH) instead of configured grant with retransmission in CG resource only.
Besides, there are several missing parts that are not in current NRU UE feature list such as initial access related (e.g. Extended SSB candidate positions, RMSI reception in Scell), enhanced DCI format 2_0 and etc.
Based on the above discussions, the following proposal is made:
[bookmark: _Ref24135317]Proposal 4: Consider the following NRU UE feature list table for further discussion.
	Index
	Feature group
	Components
	Type
	Mandatory/Optional

	10-1
	LBE channel access mechanism

	1. Cat 1 LBT
2. Cat 2 16us LBT
3. Cat 2 25us LBT
4. Cat 4 LBT
	Per band
	Optional with capability signalling

	10-2
	FBE channel access mechanism

FFS: if UE as initiating device is supported
	1. Cat 1 LBT
2. Cat 2 16us LBT (Do we need this for FBE?)
3. Cat 2 25us LBT

	Per band
	Optional with capability signalling

	10-3
	PRB interlace PUSCH
	
	Per band
	Optional with capability signalling

	10-4
	PRB interlace PUCCH EPF0&EPF1
	
	Per band
	Optional with capability signalling

	10-5
	PRB interlace PUCCH EPF2&EPF3
	1. No OCC
2. OCC2
3. OCC4
	Per band
	Optional with capability signalling

	10-6
	LBT bandwidth size
	1. 20MHz
2. 10MHz
	
	

	10-7
	Extended SSB candidate positions
	
	
	Optional with capability signalling

	10-8
	Type B PDSCH length
	Length 3, 5, 6, 8, 9, 10, 11, 12, 13
FFS the capability are separate for each length or some groups are formed to signal the capability together
	FFS: Per UE or per band
	Optional with capability signalling

	10-9
	Search space set group switching
	Two groups of search space sets 
	FFS: Per UE or per band
	Optional with capability signalling

	10-10
	RSSI measurement
	RSSI measurement
	per band
	Optional with capability signalling

	10-11
	SRS starting position
	
	Per band
	Optional with capability signalling

	10-12
	PRB interlace PF2 PF3 OCC
FFS if need this capability
	1. No OCC
2. OCC2
3. OCC4
	Per band
	Optional with capability signalling

	10-13
	Extended CP range for PUSCH/PUCCH
FFS if need this capability
	Maximum length of CP extension a UE can generate before the first symbol
	Per band
	Optional with capability signalling

	10-14
	Non-numerical PDSCH to HARQ-ACK timing
	Non-numerical value for dl-DataToUL-ACK
	Per band
	Optional with capability signalling

	10-15
	Enhanced dynamic HARQ codebook
	Support of bit fields signalling PDSCH HARQ group index and NFI in DCI 1_1
	Per band
	Optional with capability signalling

	10-16
	One-shot HARQ ACK feedback
	HARQ-ACK codebook containing all configured HARQ processes for all configured CCs
	Per band
	Optional with capability signalling

	10-17
	Multi-PUSCH UL grant
	Support of scheduling more than one PUSCH with one UL grant
	Per band
	Optional with capability signalling

	10-18
	Enhanced configured grant support
	1. Support of a configured grant transmission with multiple PUSCHs
2. Configured grant with retransmission in CG resources
	Per band
	Optional with capability signalling

	10-19
	Number of LBT bandwidth
	
	Per band
	Optional with capability signalling

	10-20
	Support search space set association with frequency offsets
	
	Per band
	Optional with capability signalling

	10-21
	Enhanced DCI 2_0
	1. Enhanced DCI 2_0 indicating COT duration
2. Enhanced DCI 2_0 indicating available LBT subband
	Per band
	

	10-22
	RMSI reception in Scell
	
	
	Optional with capability signalling




1. 
2. 
3. Conclusion
In this contribution, we focus on NRU UE feature discussion, and have the following proposals:
Proposal 1: Clarify all NRU UE features are applicable to unlicensed band operation only as starting point. The potential extension to licensed band operation (if any) should be discussed feature by feature.
Proposal 2: NRU UE feature 10-1 and 10-2 should be optional with capability signaling.
[bookmark: _GoBack]Proposal 3: NRU UE feature 10-3 should be divided into 3 features (i.e. PRB interlace PUSCH, PRB interlace PUCCH EPF0&EPF1, and PRB interlace PUCCH EPF2&EPF3) similar with NR Rel15 UE feature.
Proposal 4: Consider the following NRU UE feature list table for further discussion.
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