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1 Introduction
This contribution discusses the UE capabilities for NR-U WI listed in [1]. 
2. Discussion
In general, our view is that the features developed under NR-U WI should be limited to unlicensed operation by default and exceptions should be discussed case by case with strong justifications. This is important to avoid unnecessary complications/impacts on the operation of licensed band operation. 
2.1 Support wideband operation  
As detailed in our companion paper [2], we believe the FG 10-19c should be added for Type 0 resource allocation to provide flexibility at the UE to avoid processing increased number of PRG(s) due to puncturing by Type-2 CC guard band. More specifically, UE behavior can be different depending on the precoding granularity configurations. If PRG size is one of two values {2,4}, the overlapped PRG should be not used. On the other hand, for wideband configuration, RB-level rate-matching is still possible without increasing complexity. 
	[10-19c]
	Support intra-cell guard band(s) for DL carrier BW > 20MHz
	Support DL frequency domain resource allocation type 0 with PRG partially overlapped with Type-2 intra-cell guard band between two adjacent LBT RB sets where CCA is clear on only one of RB sets as defined by RAN4, and rate matching around the guard bands either at RB level (in case of wideband precoding) or at PRG level (in case of precoding granularity of 2 or 4 RBs) according to the information provided by DCI Format 2_0 available RB set bitmap and RRC intra-cell guard band configurations
	10-1a
	Per-band
	Optional with capability signalling



Proposal 1: 
· For DL wideband operation and Type-0 RA, UE feature FG 10-19c should be introduced as optional feature to allow rate-matching around the overlapped PRG level with Type-2 intra-CC guard band in case of PRG = 2/4 or overlapped RB(s) with Type-2 intra-CC guard band for the case of wideband precoding.

2.2 CSI-RS and SPS PDSCH Reception  
As in Rel-15, NR-U supports DL transmissions that are semi-statically configuration by higher layers including periodic, semi-persistent CSI-RS transmission/reporting, CSI-IM and DL SPS transmission. However, it is possible that these semi-statically configured DL resources maybe actually not transmitted by gNB due to LBT failure. The monitoring and blind detection of P/SP-CSI-RS at each configured occasion causes unnecessary UE complexity and power consumption especially for the case of frequent detection and monitoring with a small period. Moreover, the uncertainty of CSI-IM resources makes it challenging for interference measurement. This motivates to introduce FG 10-31 to provides flexibility at UE side to implement CSI measurements based on periodic or semi-persistent CSI-RS/CSI-IM. The same analysis is also applicable for SPS PDSCH reception on unlicensed band and justify the need of FG 10-32.
Further details can be found in our paper [3]. 
	[10-31]
	Support of CSI-RS measurements for CSI reporting and tracking without COT duration from DCI 2_0
	Perform CSI measurements for reporting and tracking using CSI-RS/CSI-IM resources that are not within a COT duration indicated by DCI 2_0
 Note: This includes the cases when DCI 2_0 is not configured and when DCI 2_0 is configured but COT duration is not provided by either CO duration field or SFI.
	10-1a
	Per-band
	Optional with capability signalling

	[10-32]
	Support of SPS PDSCH reception without COT duration from DCI 2_0
	Receiving SPS PDSCH that are not within a COT duration indicated by DCI 2_0
Note: This includes the cases when DCI 2_0 is not configured and when DCI 2_0 is configured but COT duration is not provided by either CO duration field or SFI.
	10-1a
	Per-band
	Optional with capability signalling



Proposal 2: 
· Add the FG 10-31 and FG 10-32 as optional UE features for CSI-RS measurement and SPS PDSCH reception without COT duration from DCI 2_0.

2.3 2-step RACH Operation
FG 10-22 proposed to introduce UE capability to indicate support 2-step RACH procedure without gap between PRACH and PUSCH of MsgA. We acknowledge the comment that there is no agreement made in NR-U session to support this. On the other hand, we understand the benefits without gap for unlicensed operation and can be fine to support it in case of same numerology between PRACH and PUSCH. However, if different numerologies between PRACH and PUSCH are configured, the gap agreed under 2-step WI should be used. The FG 10-22 is modified correspondingly to implement the suggestion. 
	10-22
	No gap 2-step RACH msgA transmission
	1. Support transmitting PRACH and PUSCH of msgA without gap in between if a same numerology is configured;
2. With Gap between PRACH and msgA if different numerologies are configured.  
FFS if RAN1 can disallow this in NR-U.
	10-1 or 10-2 and 9-1
	Per-band
	Optional with capability signalling



Proposal 3: 
· Modify the FG 10-22 to support no gap between PRACH and PUSCH Msg-A in case of same numerology; Otherwise, support the gap if different numerologies are configured.

2.4 Others
Several questions were asked by Rapporteur in [1]. We provided our inputs in the following Table on some topics: 

	Question
	Comments

	Can we merge 10-27 to 10-1 and 10-2 as components, instead of separate feature?
	No. 
legacy PRACH formats can still be used for RACH procedure and also meets regulatory requirement. The wideband operation was agreed as enhancement feature and unnecessary to merge into basic feature group.  

	Can we merge 10-29 to 10-1, 10-1a, and 10-2 as components, instead of separate feature?
	Yes. 
We think it is beneficial and important to merge these two into basic feature group 10-1, 10-1a and 10-2. It should be noted that many NR-U functionalities, especially for wideband operation as well as periodic/SP-CSI-RS processing, are specified assuming DCI 2_0 is available. As Qualcomm said, many UE behaviors are not defined if the UE cannot detect this DCI format to know the COT structure, we therefore prefer to merge these two features to basic feature groups.  

	Can we merge 10-30 to 10-1 and 10-1a as components, instead of separate feature? For 10-2, I guess we will need further discussion separately on how necessary the COT duration needs to be indicated.
	Yes. 
COT duration is essential and needed to support COT sharing information.  




3. Conclusion
Based on the discussions in the previous sections, we made the following proposal
Proposal 1: 
· For DL wideband operation and Type-0 RA, UE feature FG 10-19c should be introduced as optional feature to allow rate-matching around the overlapped PRG level with Type-2 intra-CC guard band in case of PRG = 2/4 or overlapped RB(s) with Type-2 intra-CC guard band for the case of wideband precoding.
Proposal 2: 
· Add the FG 10-31 and FG 10-32 as optional UE features for CSI-RS measurement and SPS PDSCH reception without COT duration from DCI 2_0. 

Proposal 3: 
· Modify the FG 10-22 to support no gap between PRACH and PUSCH Msg-A in case of same numerology; Otherwise, support the gap if different numerologies are configured.
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