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1. Introduction
In RAN1#102e, significant progress was made in different Rel-17 WI/SIs. While different topics were progressing in parallel email threads, we observed some overlapping discussion across differing WI/SI, i.e. same technical issue or solution were discussed in different items. We would like to draw attention of the group on this issue with some examples, hopefully solutions can be found so as to avoid the duplicated effort in the future.  
2. Discussion
2.1. Overlapping discussion between Cov_enh and URLLC/IIOT enh
In Coverage enhancement SI, one topic is to study the PUCCH coverage enhancement schemes, the following techniques have been identified in RAN1#102e
Agreements:

 Contingent on all of the outcome of sub-agenda 8.8.1 regarding PUCCH enhancements, prioritize the study of the following schemes for PUCCH coverage enhancement,
· DMRS-less PUCCH

· FFS: design detail for DMRS-less PUCCH, e.g., sequence based PUCCH transmission, v.s. reuse Rel-15 scheme to transmit UCI without DMRS 

· Rel-16 PUSCH-repetition-Type-B like PUCCH repetition at least for UCI <=11 bits. 

· (Explicit or implicit) Dynamic PUCCH repetition factor indication

· DMRS bundling cross PUCCH repetitions

· Including study of transmitting a subset of PUCCH repetitions without DMRS, at least for UCI<=11 bits
Agreements: Contingent on all of the outcome of sub-agenda 8.8.1 regarding PUCCH enhancements, the following schemes for PUCCH coverage enhancement can be further studied
· Sequence based PF 0/1 with Pi/2 BPSK

· Pre-DFT data-RS multiplexing for PF2 with Pi/2 BPSK

· UCI size reduction 

· Freq hopping enhancement for PUCCH

· Short/mini-slot PUCCH repetition

· Power control enhancement for PUCCH (including power boost for pi/2 BPSK)

· Increase maximum # allowed repetitions for PUCCH

· PUCCH Transmit diversity scheme

· Symbol-level repetition for long PUCCH

· Split UCI payload on short and long PUCCH on adjacent S and U slots

· Potential higher DMRS density for PUCCH with repetitions

In Rel-17 URLLC/IIOT enhancement WI, RAN1 also discussed the potential enhancements for HARQ-ACK on PUCCH, and following schemes were identified for further study

Agreements:

Study further at least the following schemes:

· SPS HARQ skipping for ‘skipped’ SPS PDSCH

· PUCCH repetition enhancements (at least for HARQ-ACK), e.g., sub-slot based, etc.

· Retransmission of cancelled HARQ

· SPS HARQ payload size reduction and / or skipping for ‘non-skipped’SPS PDSCH

· Type 1 HARQ codebook based on sub-slot PUCCH config 

· PUCCH carrier switching for HARQ feedback

From the final moderator summary document R1-2007354, it can be seen that the following were categorized as potential schemes for PUCCH repetition enhancements, i.e. the 2nd bullet above

· PUCCH repetition using PUSCH repetition Type B principles: 

· PUCCH repetition from sub-slot to sub-slot (using slot based repetition principles): 

· Dynamic indication of PUCCH repetition (in DCI):

· Support of PUCCH repetition of short PUCCH formats (i.e. formats 0 & 2): 

· Support PUCCH repetition based on UCI type (e.g. no rep. if only CSI but no HARQ): 
In addition, in the same summary document the following enhanced techniques were captured.
· Section 5.2 PUCCH TPC enhancements for HP HARQ-ACK

· Section 6.3 CB size reduction for HP HARQ-ACK

· Section 6.7 Type 1 CB size optimization

· Section 6.9 HARQ-ACK payload size reduction

Based on the above, the overlapping discussion between Cov_enh and URLLC/IIOT_enh items for enhanced HARQ-ACK on PUCCH can be summarized as below. Since the goal of URLLC/IIOT_enh is to enhance HARQ-ACK on PUCCH from both reliability and latency perspective, and the specified scheme are expected to provide coverage enhancement benefit, hence we prefer to treat these topics in URLLC/IIOT_enh WI.
	Overlapping topics
	Cov_enh
	URLLC/IIOT enh

	Topic 1
	UCI size reduction 


	· CB size reduction for HP HARQ-ACK

· Type 1 CB size optimization

· HARQ-ACK payload size reduction

	Topic 2
	Rel-16 PUSCH-repetition-Type-B like PUCCH repetition at least for UCI <=11 bits. 
	PUCCH repetition using PUSCH repetition Type B principles:

	Topic 3
	Short/mini-slot PUCCH repetition
	· PUCCH repetition from sub-slot to sub-slot (using slot based repetition principles):
· Support of PUCCH repetition of short PUCCH formats (i.e. formats 0 & 2):

	Topic 4
	(Explicit or implicit) Dynamic PUCCH repetition factor indication
	Dynamic indication of PUCCH repetition (in DCI):

	Topic 5
	Power control enhancement for PUCCH
	PUCCH TPC enhancements for HP HARQ-ACK


Proposal 1: To treat the following enhancements for HARQ-ACK on PUCCH in URLLC/IIOT_enh WI and do not consider them further in Cov_enh item. 
· UCI size reduction for HARQ-ACK on PUCCH
· Rel-16 PUSCH-repetition-Type-B like PUCCH repetition
· Short/mini-slot/sub-slot based PUCCH repetition
· Dynamic PUCCH repetition factor indication
· Power control enhancements for PUCCH carrying HARQ-ACK
2.2. Overlapping discussion between Cov_enh and RedCap
In addition to PUSCH and PUCCH coverage enhancements, enhancements for DL physical channels have also been discussed in Cov_enh SI sub-agenda item “coverage enhancement for channels other than PUSCH and PUCCH”, the moderator summary can be found in R1-2007392. It includes the discussion on potential coverage enhancements for the following channels

· Msg3/Msg A PUSCH
· PRACH

· PDCCH 

· PDSCH
In the meantime, the coverage issue has also been discussed in RedCap SI under the sub-agenda item coverage recovery (see moderator summary in R1-2007153, R1-2007312), with following agreements made in RAN1#102e:

Agreements:

· Link budget evaluation for RedCap should include at least PDCCH/PDSCH and PUCCH/PUSCH

Agreements:

· For initial access related channels, at least Msg2, Msg3, Msg4 and PDCCH scheduling Msg2/4 are included for link budget evaluation

· Other initial access related channels are not precluded

It can be seen that coverage issues have been looked at in both Cov_enh and RedCap for at least PDCCH/PDSCH/PUCCH/PUSCH/Msg3. To avoid the potential duplicated discussion, we suggest that during the coverage problem identification process, the bottleneck channels for normal UE and RedCap UEs are identified by the Cov_enh and RedCap SI individually together with the target for improvement (e.g. X dB coverage improvement). After identification of PHY channel that requires enhancements, the Cov_enh item to focus on the UL channel related enhancements techniques (if any) for both normal and RedCap UEs by taking the potential antenna loss due to complexity reduction for Redcap UEs into consideration, while the RedCap item to focus on the DL channel related enhancements techniques for both normal and RedCap UEs. 
Proposal 2: We suggest the following work split between Cov_enh and RedCap item for coverage enhancement features. 
· During “coverage problem” identification process, to carry out coverage study for bottleneck channel identification for normal UE in Cov_enh SI and RedCap UE in RedCap SI individually together with the target for improvement
· During the “technical enhancement” process

· To discuss UL channel relate enhancement techniques (if any) in Cov_enh for both normal UE and RedCap UEs

· To discuss DL channel related enhancement techniques (if any) in RedCap for both normal UE (if applicable) and RedCap UEs. 

3. Conclusion
In this paper, we observed the overlapping discussion in current ongoing Rel-17 WI/SIs. To avoid duplicated efforts, we proposed the following. 
Proposal 1: To treat the following enhancements for HARQ-ACK on PUCCH in URLLC/IIOT_enh WI and do not consider them further in Cov_enh item. 

· UCI size reduction for HARQ-ACK on PUCCH

· Rel-16 PUSCH-repetition-Type-B like PUCCH repetition

· Short/mini-slot/sub-slot based PUCCH repetition

· Dynamic PUCCH repetition factor indication

· Power control enhancements for PUCCH carrying HARQ-ACK

Proposal 2: We suggest the following work split between Cov_enh and RedCap item for coverage enhancement features. 

· During “coverage problem” identification process, to carry on coverage study for bottleneck channel identification for normal UE and RedCap UE individually together with the target for improvement

· During the “technical enhancement” process

· To discuss UL channel relate enhancement techniques (if any) in Cov_enh for both normal UE and RedCap UEs

· To discuss DL channel related enhancement techniques (if any) in RedCap for both normal UE (if applicable) and RedCap UEs.
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