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In this contribution, our analysis on UE features for NR coverage enhancement is provided. The discussion is based on  the updated RAN1 UE features list in [1], and the agreements reached in RAN1 #107bis-e according to the discussion summarized in [2]. 
Agreement
· Further discuss whether/how to separate/merge FGs 30-1 and 30-1a from following options
· Option 1: Keep current structure, i.e. FG 30-1 for DG, 30-1a for type 1 and 2 CG
· Option 3: Merge FGs 30-1 and 30-1a into an FG

Agreement
· Further discuss whether/how to separate/merge FGs 30-2 and 30-2a from following options
· Option 1: Keep current structure, i.e., FGs 30-2 for DG, 30-2a for type 1 and 2 CG
· Option 3: Merge FGs 30-2 and 30-2a into an FG

Agreement
· Further discuss whether/how to separate FG 30-3 from following options
· Option 1: Keep current structure
· Option 3: Split 30-3 into 2 separate FGs: 1st one for DG, 2nd one for CG

Agreement
· FG 30-3 and FG30-3a are not merged

Agreement
· FG 30-4x are split to back-to-back transmission and non-back-to-back transmission
· FFS whether to introduce as many FG as FG30-4x or one FG for all FG30-4x for non-back-to-back transmission

Agreement
· FG for intra-slot frequency hopping and inter-slot frequency hopping for TBoMS is not introduced

Agreement
· Introduce one FG for all FG30-4x for non-back-to-back transmission as follows
	30. NR_cov_enh
	30-4h
	DM-RS bundling for non-back-to-back transmission
	Support DM-RS bundling for non-back-to-back transmission for consecutive slots for PUSCH and PUCCH only for corresponding supported back-to-back transmission FGs (30-4a, 30-4b, 30-4c, or 30-4d)
	30-4a, 30-4b, 30-4c, or 30-4d
	Yes
	N/A
	UE does not Support DM-RS bundling for non-back-to-back transmission
	[Per UE]
	FFS
	No
	N/A
	
	Optional with capability signalling



Agreement
· FGs 30-4 to 30-4d are not merged
· FFS: whether to Add a note in FG 30-4c: “Note: If a UE reports support of FG [30-4a], 30-4c, [30-3] and/or 30-3a, the UE supports DMRS bundling for the repetitions of TBoMS”

Agreement
· FGs 30-4e and 30-4f are not merged

Agreement
· Component of FG 30-4d is updated as “Support DM-RS bundling for PUCCH repetitions for PUCCH formats 1/3/4”
Discussion 
Whether/how to separate/merge FGs related to DG and CG
For UE feature groups FG 30-1 and 30-1a, whether/how to separate/merge the two FGs were discussed with the following two options on the table.  
· Option 1: Keep current structure, i.e. FG 30-1 for DG, 30-1a for type 1 and 2 CG
· Option 3: Merge FGs 30-1 and 30-1a into an FG
In our view, there is no need two separate UE FGs as there is no complexity difference to support increased maximum number of repetitions between DG and CG PUSCH. 
· For DG PUSCH repetition, a UE can support determination of increased maximum number of repetition either dynamically (if included in the TDRA table) or semi-statically (otherwise). Thus, it a UE can support increased maximum repetition number for DG, it would be also able to support for CG including both type 1 and type 2. 
· This is similar as Rel-16 URLLC FG 11-5/11-6, where only one FG is introduced for dynamic PUSCH repetition indication for both DG and CG PUSCH. 
Based on above, we propose to merge FG 30-1 and FG 30-1a. There 
Regarding the interpretation of the prerequisite FGs (i.e., FG 5-14, 5-16, 5-17), our understanding is a UE doesn’t need to report all the prerequisite FGs to support the merged FG. In other words, if a UE only support FG 5-17 (i.e., DG PUSCH aggregation) and reports the merged FG, it means the UE can only support increased maximum number of repetition for DG PUSCH. Using merged FG could save signaling overhead. The potential IODT issue is a UE may support at least two prerequisite FGs (e.g., DG and type 2 CG), while the UE may only want to support the new feature for DG PUSCH. However, it is not a typical case in our view. 
It was discussed to compromise to merge the FGs with per band reporting. However, it would cause more unnecessary signaling overhead without solving the IODT issue. Therefore, even a compromise is to be made, it should be still be based on per UE reporting.  
Proposal 1: Merge FG 30-1 and FG 30-1a into an FG, i.e., Option 3 is adopted. 
· Per UE reporting is supported. 

Similarly, we have the following proposals for other related FGs.  
Proposal 2: Merge FGs 30-2 and 30-2a into an FG, i.e., Option 3 is adopted. 
· Per UE reporting is supported. 
Proposal 3: Keep current structure for FG 30-3, i.e., Option 1 is adopted. 
· Per UE reporting is supported. 

DM-RS bundling among PUSCH/PUCCH transmissions
Regarding DMRS bundling among PUSCH/PUCCH transmissions, one FFS point is about introducing how many FGs for non-back-to-back transmission. 
	Agreement
· FG 30-4x are split to back-to-back transmission and non-back-to-back transmission
· FFS whether to introduce as many FG as FG30-4x or one FG for all FG30-4x for non-back-to-back transmission
Agreement
· FGs 30-4 to 30-4d are not merged
· FFS: whether to Add a note in FG 30-4c: “Note: If a UE reports support of FG [30-4a], 30-4c, [30-3] and/or 30-3a, the UE supports DMRS bundling for the repetitions of TBoMS”



In our view, one FG is sufficient and the related FG30-4x can be added as the prerequisite FGs. Thus, we have the following proposal. 
Proposal 4: Introduce one FG for all FG30-4x for non-back-to-back transmission.
Another remaining issue with high priority is about whether to add one note for FG 30-4c. 
	Agreement
· FGs 30-4 to 30-4d are not merged
· FFS: whether to Add a note in FG 30-4c: “Note: If a UE reports support of FG [30-4a], 30-4c, [30-3] and/or 30-3a, the UE supports DMRS bundling for the repetitions of TBoMS”



Though we don’t see much necessity for such not, we are ok to add one note for better clarity if there is different understanding on this point. In our view, FG 30-4a, which is related to DMRS bundling of PUSCH repetition type A, has no impact on support of FG 30-4c, and FG 30-3 is not needed as it is clear a UE can support it if a UE reports FG 30-3a. Therefore, we have the following proposal. 
Proposal 5: Add a note in FG 30-4c: “Note: If a UE reports support of FG 30-4c and 30-3a, the UE supports DMRS bundling for the repetitions of TBoMS. 
Dynamic PUCCH repetitions
We think that one single FG is sufficient for all PUCCH formats. Different PUCCH formats may target different use cases, while there is no difference among different PUCCH formats from implementation complexity point of view. Therefore, we have the following proposal. 
Proposal 6: FG 30-5 is not separated to multiple FG. 
Msg3 PUSCH repetition
In RAN1#107-e, it was agreed to introduce FG 30-6 for Msg3 PUSCH repetition. Regarding the reporting type, we think per UE reporting is sufficient. As for the ‘Need of FDD/TDD differentiation’, we don’t see much difference from UE complexity point of view. 
Proposal 7: For FG 30-6, support per UE reporting and no need of FDD/TDD differentiation. 
Conclusion
Based on the discussion, we have the following proposals. 
Proposal 1: Merge FG 30-1 and FG 30-1a into an FG, i.e., Option 3 is adopted. 
· Per UE reporting is supported. 
Proposal 2: Merge FGs 30-2 and 30-2a into an FG, i.e., Option 3 is adopted. 
· Per UE reporting is supported. 
Proposal 3: Keep current structure for FG 30-3, i.e., Option 1 is adopted. 
· Per UE reporting is supported. 
Proposal 4: Introduce one FG for all FG30-4x for non-back-to-back transmission.
Proposal 5: Add a note in FG 30-4c: “Note: If a UE reports support of FG 30-4c and 30-3a, the UE supports DMRS bundling for the repetitions of TBoMS. 
Proposal 6: FG 30-5 is not separated to multiple FG. 
[bookmark: _GoBack]Proposal 7: For FG 30-6, support per UE reporting and no need of FDD/TDD differentiation. 
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