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In this contribution, we discuss overlapping objectives across Rel-17 WIs, with primary focus on PUCCH enhancement between feMIMO, eURLLC, CovEnh, coverage enhancement/recovery between CovEnh and RedCap; and beam management between feMIMO and 60GHz. 

Discussion on overlapping objectives for PUCCH enhancement between feMIMO, eURLLC and CovEnh
In RAN#89-e, the issue of overlapping scopes related to PUCCH repetition enhancement between different work/study items was discussed and the following conclusion was made:

· Handling of overlapped objectives involving Rel-17 feMIMO, Rel-17 IIoT/URLLC and Rel-17 Coverage Enhancements is to be discussed in RAN#90-e.
· Note: discussion in RAN1#103-e for each of the above items is based on the respective WID or SID. In particular, PUCCH aspects under feMIMO should focus on multi-TRP only.

During RAN1#103-e meeting, the overlap of the scope related to PUCCH enhancements continued to influence the discussions in different R17 items. In particular:
· In R17 eURLLC no progress was made with respect to this issue due to consideration of the potential overlap
· In R17 feMIMO, the discussions were limited to multi-TRP aspects assuming the repetition scheme for intra-slot / back-to-back repetitions may be designed in eURLLC or CovEnh, effectively leaving intra-slot PUCCH repetition for further study
· In R17 CovEnh, potential spec impact was analyzed for PUCCH repetition enhancement following PUSCH repetition type B design as well as for the dynamic PUCCH repetition factor indication

In RAN#90-e, the issue of overlapping scopes needs to be resolved for smoother progress in the affected items starting from RAN1#104-e. From our perspective, the following needs to be considered:
· PUCCH repetition enhancement
· It is suggested to keep design of repetition enhancement procedures either in eURLLC or CovEnh. The design should take into account both intra-slot / back-to-back repetitions for better latency-reliability tradeoff and inter-slot repetitions with enhanced handling of UL-DL conflicts in a single framework. feMIMO work item can build the multi-TRP diversity schemes on top of the repetition procedures defined in eURLLC/CovEnh.
· Dynamic PUCCH repetition number indication
· It is suggested to tie the dynamic PUCCH repetition number indication with the enhanced PUCCH repetition framework, i.e. treat as part of the WI which is going to take care of the general PUCCH repetition enhancement.

Among the R17 eURLLC and CovEnh items, there is no strong preference unless the requirements from all three WI are fulfilled. Potentially the item which has less effective scope can take care of this objective.
Proposal 1
· Enhanced PUCCH repetition is handled in a single WI among one of Release 17 eURLLC/IIoT or CovEnh
· The enhanced PUCCH repetition being designed in the selected WI should fulfil technical requirements from all three overlapping Release 17 items, i.e. feMIMO, CovEnh, and eURLLC/IIoT
· Which item contains this enhancement can be decided based on overall scope and time budget
· Basic part of the enhanced PUCCH repetition is expected to be completed at least two meeting before the end of Release 17 to give related WIs time to apply Release 17 design to the enhanced PUCCH repetition
· Dynamic PUCCH repetition factor indication is handled in the same WI as the enhanced PUCCH repetition

Discussion on overlapping objectives for coverage enhancement/recovery between CovEnh and RedCap
At the RAN1#103-e meeting, the following agreement were made for NR coverage enhancement [1]: 
	Agreements:
1. The following channels are identified as the potential bottleneck channels derived from the absolute metrics (i.e. service dependent metric and scenario dependent metrics) and the relative metric (i.e. relative difference between channels)
0. 1st priority 
0. PUSCH for eMBB (for FDD and TDD with DDDSU, DDDSUDDSUU and DDDDDDDSUU)
0. PUSCH for VoIP (for FDD and TDD with DDDSU, DDDSUDDSUU)
0. 2nd priority  
1. PRACH format B4 
1. PUSCH of Msg.3
1. PUCCH format 1
1. PUCCH format 3 with 11bit 
1. PUCCH format 3 with 22bit 
1. Broadcast PDCCH
Agreements:
1. The following channels are identified as the potential bottleneck channels for 28 GHz scenario
1. PUSCH eMBB (DDDSU and DDSU)
1. PUSCH VoIP (DDDSU and DDSU)
1. PUCCH F3 11bits
1. PUCCH F3 22bits
1. PRACH B4
1. PUSCH of Msg3
1. PUCCH F1
1. No evident coverage bottleneck is identified for Indoor scenario for FR2



Further, the following observations were agreed for RedCap SI [1]:
	Agreements:
· Capture the following observations for FR1 coverage recovery to the TR 38.875
· For FR1, under the consideration of potential reduced antenna efficiency due to device size limitations, the MIL(s) of PUSCH and/or Msg3 are worse than that of the bottleneck channel for the reference NR UE and coverage recovery is needed. The amount of coverage recovery is up to 3 dB. For other UL channels, coverage recovery may be not needed.
· For FR1 including both FDD and TDD bands and RedCap UE with 2 Rx and reduced antenna efficiency, the MIL(s) of all the downlink channels are better than that of the bottleneck channel for the reference NR UE and coverage recovery is not needed. 
· For RedCap UE with 1 Rx and reduced antenna efficiency, dependent on frequency bands and the assumption of DL PSD, the need for coverage recovery can be different
· For carrier frequency of 4 GHz with DL PSD 24 dBm/MHz, coverage recovery may be needed for the downlink channels of Msg2, Msg4 and PDCCH CSS. A small or moderate compensation can be considered:
· [1 dB] for PDCCH CSS
· [2-3 dB] for Msg4
· [5-6 dB] for Msg2 without TBS scaling. It is noted that coverage loss for Msg2 can be compensated by using the existing TBS scaling technique. 
· For other carrier frequencies or DL PSD other than 24 dBm/MHz, coverage recovery is not needed for the downlink channels if the target for coverage recovery is based on the MIL of the bottleneck channel for the reference NR UE
· It is noted that in the methodology for RedCap UE coverage recovery target determination, absolute ISD/MPL targets are not considered
· The determination of which channels require coverage recovery and the amount of coverage recovery depend on the choice of the target for coverage recovery
Agreements:
•	Capture the following observations for FR2 coverage recovery to the TR 38.875
· For FR2, there is no assumption of reduced antenna efficiency for RedCap UE and the MIL of the UL channels is the same as the reference NR UE and coverage recovery for UL channels is not needed. 
· [For RedCap UE with 100 MHz BW and 1Rx in FR2 indoor scenario, although there is performance loss from reducing the number of Rx branches to 1, the MIL(s) of all the DL channels is better that that of the bottleneck channel for the reference NR UE, for which max TRP 12dBm is assumed, and coverage recovery for DL channels is thus not needed.]
· For RedCap UE with 50MHz BW and 1Rx, coverage recovery may be needed for PDSCH when the same target data rate as the reference NR UE is assumed, and the amount of coverage recovery to be considered is approximately [2-3 dB] 
· The tradeoff between data rate and coverage can be considered and the amount of coverage recovery may depend on this choice.
· The determination of which channels require coverage recovery and the amount of coverage recovery depend on the choice of the target for coverage recovery and/or max TRP for the reference NR UE 
· E.g. coverage recovery may not be needed for FR2 indoor scenario when the target is based on an MPL value from a target ISD of 20m
· E.g. a large amount of coverage recovery may be needed for the initial access channels if the target is to achieve the same coverage for the initial access channels between RedCap UE and the reference NR UE
· E.g. coverage recovery for some DL channels may be needed for RedCap UE with 100 MHz BW (e.g. Msg2/4, PDSCH) or 50 MHz BW (e.g. Msg2/4, PDSCH, PDCCH) and 1Rx when max TRP 23 dBm is assumed for the reference NR UE 



According the agreed observations, for RedCap UEs in FR1, under the consideration of potential reduced antenna efficiency due to device size limitations, the Maximum isotropic loss (MIL) of PUSCH and/or Msg3 are worse than that of the bottleneck channel for the reference NR UE and coverage recovery is needed. Note that as discussed in our companion contribution, as PUSCH and Msg3 are identified as bottleneck channels, it was proposed to specify solutions for coverage enhancement for PUSCH and Msg3 in NR CovEnh WI [2]. In our view, mechanisms considered as part of Rel-17 WI on NR CovEnh can serve as the starting point, while detailed solution and applicability to RedCap UEs would be specified as part of Rel-17 WI on RedCap [3]​. 
Further, for FR2, when max TRP 23 dBm is assumed for the reference NR UE, coverage recovery for some DL channels may be needed for RedCap UE with 100 MHz BW (e.g. Msg2/4, PDSCH) and 1Rx. In addition, for FR1, if RedCap UEs with 1Rx branch are supported for bands requiring NR reference UE to support 4Rx branches, coverage recovery may be necessary for PDCCH CSS and Msg4 for such RedCap UEs.​ However, it is not recommended to introduce 1Rx RedCap UEs in bands requiring 4Rx for reference NR UE considering significant degradation in coverage and spectral efficiency (link- as well as cell-level).
In our view, given that Msg2/4 and PDSCH are identified as bottleneck channels in RedCap, it is more appropriate to specify coverage recovery mechanism(s) for Msg2/Msg4/PDSCH for RedCap UEs with 1Rx to address (reference NR and RedCap) UEs with max TRP of 23 dBm in FR2.
Proposal 2
· Specify coverage enhancement for PUSCH and Msg3 for non-RedCap UEs under NR CovEnh WI.
· For RedCap UEs in FR1, mechanisms considered as part of Rel-17 WI on CE serve as the starting point, while detailed solution and applicability to RedCap UEs to be specified as part of Rel-17 WI on RedCap​.
· For RedCap UEs with 1Rx in FR2, specify coverage recovery mechanism(s) for Msg2/Msg4/PDSCH to address scenarios with (reference NR and RedCap) UEs with max TRP of 23 dBm​.

Discussion on overlapping objectives for beam management between feMIMO and 60GHz
As part of Rel-17 study item for above 52.6 GHz, several enhancements related to beam management operation were proposed and discussed. According to our views, the issues related to beam management performance under scenarios of larger and more narrow beams should be addressed as part of the already ongoing Rel-17 feMIMO work item, except specific issues relevant to above 52.6GHz operation. In particular, the existing beam management timing framework should be extended to new numerologies with subcarrier spacings larger than 240kHz. In addition, (if the benefits are found) beam management issues specific to unlicensed operation should be also solved. Considering the discussion above the following proposal is made. 
Proposal 3
· For above 52.6GHz work item consider the following beam management enhancements:
· Extensions of the beam management timing framework (e.g. timeDurationForQCL, beamSwitchTiming, ) for newly introduced numerologies
· Other beam management enhancements addressing operation scenarios in the unlicensed spectrum
· The other beam management aspects for above 52.6 GHz are handled as part of feMIMO work item

Conclusions
In this contribution, we discussed the overlapping objectives across Rel-17 WIs, with primary focus on PUCCH enhancement between feMIMO, eURLLC, CovEnh, coverage enhancement/recovery between CovEnh and RedCap; and beam management between feMIMO and 60GHz. Further, we summarize the proposals as follows:
Proposal 1
· Enhanced PUCCH repetition is handled in a single WI among one of Release 17 eURLLC/IIoT or CovEnh
· The enhanced PUCCH repetition being designed in the selected WI should fulfil technical requirements from all three overlapping Release 17 items, i.e. feMIMO, CovEnh, and eURLLC/IIoT
· Which item contains this enhancement can be decided based on overall scope and time budget
· Basic part of the enhanced PUCCH repetition is expected to be completed at least two meeting before the end of Release 17 to give related WIs time to apply Release 17 design to the enhanced PUCCH repetition
· Dynamic PUCCH repetition factor indication is handled in the same WI as the enhanced PUCCH repetition.
Proposal 2
· Specify coverage enhancement for PUSCH and Msg3 for non-RedCap UEs under NR CovEnh WI.
· For RedCap UEs in FR1, mechanisms considered as part of Rel-17 WI on CE serve as the starting point, while detailed solution and applicability to RedCap UEs to be specified as part of Rel-17 WI on RedCap​.
· For RedCap UEs with 1Rx in FR2, specify coverage recovery mechanism(s) for Msg2/Msg4/PDSCH to address scenarios with (reference NR and RedCap) UEs with max TRP of 23 dBm​.
Proposal 3
· For above 52.6GHz work item consider the following beam management enhancements:
· Extensions of the beam management timing framework (e.g. timeDurationForQCL, beamSwitchTiming, ) for newly introduced numerologies
· Other beam management enhancements addressing operation scenarios in the unlicensed spectrum
· The other beam management aspects for above 52.6 GHz are handled as part of feMIMO work item
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