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1 Introduction
In this contribution, our proposals for Rel-17 coverage enhancement UE features are provided. This discussion is based on the updated UE features list summarized in R1-2200254 [1].
2 Discussion
2.1 Enhancements for PUSCH Type A repetitions 

Two options for whether/how to separate FG30-1 and 30-1a just as the following were agreed during RAN1#107bis-e meeting and they will be further down-selected in this meeting.

	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



Likewise, two options for whether/how to separate FG30-2 and 30-2a just as the following were agreed during RAN1#107bis-e meeting and they will be further down-selected in this meeting.

	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




Some companies support FGs 30-1 and 30-1a can be merged into a single FG because they hope DG and CG PUSCH type A repetition based on available slots can be supported together as a whole feature and RRC parameter “numberOfRepetitions-r17 “ is introduced in TDRA table, this parameter is common for DG-PUSCH and Type 2 CG-PUSCH. While other companies argue that features for repetition for DG-PUSCH and Type2 CG-PUSCH are independent with each other and from the implementation point of view, this semi-static configuration method is quite different from DCI indicated the repetition number. From the point of us, if separate FGs are adopted, it will provide convenience for IODT and benefit for UE implementation when some use cases may only support DG or CG PUSCH. Thus, keep consistent with DG-PUSCH repetition and CG-PUSCH repetition with separate UE features in Rel-15 is acceptable.
Proposal 1: Option 1 is acceptable.
It was also discussed that the FGs are supported per UE or per band. Although merged FGs 30-1 and 30-2 are both related to the PUSCH Type A repetitions and the uplink coverage enhancements features can be applied to different bands. But considering different bands may have different requirements and sub-group features, especially for licensed band, un-licensed band and NTN band, it is better to support FGs 30-1 and FGs 30-2 per band.
Proposal 2： FGs 30-1 and FGs 30-2 can be supported per band. 
2.2 TB processing over multi-slot PUSCH
Single TBoMS PUSCH 
Two options for whether/how to separate FG30-3 just as the following were agreed during RAN1#107bis-e meeting and they will be further down-selected in this meeting.

	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




As some companies mentioned in the last meeting, there are different implementation and specification impacts between DG and CG, and it is not clearly yet how to support type 1 configured grant for TBoMS. Also, it is more beneficial for IODT and the implementation of different use cases e.g., some network may only support DG or CG if separate FGs are adopted. So, it is better to split CG and DG into 2 separate FGs.
Proposal 3: Support splitting 30-3 into 2 separate FGs: 1st one for DG, 2nd one for CG.
For the prerequisite FG, although FG 30-3 utilize the similar time domain resource allocation mechanism with FG 11-6 which is the enhanced PUSCH repetition type A in Rel-16, there are still many differences between these two features, such as TBS calculation, RV determination for each allocated slot and so on. Therefore, it is difficult to say that the FG 11-6 is the prerequisite feature group for FG 30-3. Besides, several companies proposed that FG 30-2 is the prerequisite feature group for FG 30-3 since available slots determination for TBoMS just follows the same design of enhanced PUSCH repetition type A in Rel-17. However, considering that FG 30-2 still works based on the feature of PUSCH repetition type A in Rel-15, we can’t agree with this proposal.

Proposal 4: Don’t support taking FG 11-6 and FG 30-2 as the prerequisite feature groups for FG 30-3.

In addition, whether the currently mechanism of TBoMS PUSCH can work well in some bands without any additional enhancements, such as unlicensed bands or NTN bands, may need to be further discussed. And if any enhancement is needed, this feature may not be supported in these bands in Rel-17. Thus, to be conservative, the type of FG 30-3 could be supported per band.
Proposal 5: The type of FG 30-3 is per band.
As for other aspects related to the spectrum, TBoMS PUSCH is supported in both FR1 and FR2 bands, as well as in both TDD and FDD bands, and the general design is the same for these spectrum bands. Thus, we think there is no need to distinguish between FDD and TDD bands, as well as between FR1 and FR2 bands for FG 30-3.

Proposal 6: No need to differentiate between FDD and TDD bands, and between FR1 and FR2 bands for FG 30-3.

Repetition of TBoMS PUSCH
Regarding to the time domain resource allocation, TBS calculation, RV determination and etc. across repetitions of TBoMS, it just follows the same rule as PUSCH repetition type A with available slot determination. And, as for time domain resource allocation, TBS calculation, RV determination and etc. within one repetition of TBoMS, it follows the same rule as single TBoMS PUSCH. Therefore, we can take the repetition of TBoMS as the combination of a single TBoMS PUSCH and PUSCH repetition type A with available slot determination. And, FG 11-6 in Rel-16, FG 30-2, FG30-2a and FG 30-3 should be the prerequisite FGs for FG 30-3.
Proposal 7: FG 11-6, FG 30-2, FG 30-2a and FG 30-3 should be the prerequisite FGs for FG 30-3a.

2.3 DM-RS bundling
At the RAN1#107bis-e meeting, whether UE can report different values of maximum duration for DMRS bundling for different modulation orders was discussed. There is no conclusion that the maximum duration depends on the modulation order. Accordingly, UE does not need to report different values of maximum duration for DMRS bundling for different modulation orders. 

Proposal 8: No need to support the different values of maximum duration for DMRS bundling for different modulation orders.

Table 2 UE feature list for DM-RS bundling

	eatures
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported

	30. NR_cov_enh
	30-4g
	Restart DM-RS bundling after the dynamic events that violate power consistency and phase continuity
	Support restarting DM-RS bundling after the dynamic events that violate power consistency and phase continuity
	[30-4]
	Yes


For FG30-4g, it has been agreed in last RAN1 meeting that UE is mandatory to support restarting DM-RS bundling due to semi-static events. Therefore, UE capability of restarting DMRS bundling is applied only to dynamic events. FG30-4g component need to update accordingly.
Proposal 9: Updating the FG30-4g to apply to dynamic events only.

2.4 Slot based dynamic PUCCH repetition indication
Considering single FG is introduced for the sub-slot based dynamic PUCCH repetition indication as in FG 25-3a, single FG should be used for all PUCCH formats for the slot based dynamic PUCCH repetition indication. Thus, we don’t support to split FG 30-5 into 2 FGs for different formats. Moreover, we think the description “Support slot based dynamic PUCCH repetition indication for PUCCH formats 0/1/2/3/4” already implicitly indicates that slot based dynamic PUCCH repetition for PUCCH formats 0/1/2/3/4 is supported, which is not needed.

Table 3 UE feature list for dynamic PUCCH repetition indication

	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Consequence if the feature is not supported by the UE
	Type

(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2

	30. NR_cov_enh
	30-5
	Slot based dynamic PUCCH repetition indication
	Support slot based dynamic PUCCH repetition indication for PUCCH formats 0/1/2/3/4

support slot based dynamic PUCCH repetition for PUCCH formats 0/1/2/3/4

FFS whether to split FG 30-5 into 2 FGs; one for PUCCH formats 0/2 and the other for PUCCH formats 1/3/4
	4-23 and/or 25-2
	UE does not support Dynamic PUCCH repetition indication
	[Per UE]
	FFS No
	No
	N/A


Proposal 10: FG 30-5 should be used for all PUCCH formats to align with FG 25-3a for sub-slot based dynamic PUCCH repetition indication.
2.5 Msg.3 repetition
Based on the UE capability reporting after initial access, CSI measurements results and appropriate inference method, the gNB may be able to accurately infer the number of UEs with Msg.3 repetition capability at the cell edge, and then can configure the separate PRACH resources properly. Besides, in the case of configuring separate PRACH resources in a dedicated UL BWP, it better for the gNB to have a knowledge of the Msg.3 repetition capability of each UE, to avoid introducing too much unnecessary RRC signalling overhead from the system perspective. Thus, it is reasonable to support FG 30-6, which is an optional feature with signalling. 

Considering that for some bands, such as for NTN bands in case of the long communication distances, or for unlicensed bands in case of worse interference from other coexisting systems, 16 repetitions for msg.3 may be not enough, and further enhancements may be needed. Thus, we think the type of FG 30-6 can be supported per band.

Other aspects related to spectrum bands, including the differentiation between FR1 and FR2 bands, and the differentiation between FDD and TDD bands,  can share the same design as FG 30-3 discussed in Section 2.2.
Proposal 11: FG 30-6 is an optional feature with signalling.

Proposal 12: The type of FG 30-6 is per band.

3 Conclusion
In this contribution, we discussed UE features for Rel-17 coverage enhancement. Based on the discussion, our proposals are summarized as follows.
Proposal 1: Option 1 is acceptable.

Proposal 2： FG 30-1 and FG 30-2 can be supported per band.
Proposal 3: Support splitting 30-3 into 2 separate FGs: 1st one for DG, 2nd one for CG.
Proposal 4: Don’t support taking FG 11-6 and FG 30-2 as the prerequisite feature groups for FG 30-3.

Proposal 5: The type of FG 30-3 is per band.
Proposal 6: No need to differentiate between FDD and TDD bands, and between FR1 and FR2 bands for FG 30-3.

Proposal 7: FG 11-6, FG 30-2, FG 30-2a and FG 30-3 should be the prerequisite FGs for FG 30-3a.
Proposal 8: No need to support the different values of maximum duration for DMRS bundling for different modulation orders.
Proposal 9: Updating the FG30-4g to apply to dynamic event only.

Proposal 10: FG 30-5 should be used for all PUCCH formats to align with FG 25-3a for sub-slot based dynamic PUCCH repetition indication.
Proposal 11: FG 30-6 is an optional feature with signalling.

Proposal 12: The type of FG 30-6 is per band.
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