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Introduction
In the RAN1 #109-e meeting, the enhancement of PUSCH repetition Type A and Msg 3 repetitions have solved almost all the issues. Only some trivial issues were left. 
In this contribution, we provide our views on the remaining issues on the available slot counting of PUSCH in mTRP, A-CSI multiplexing on TBoMS, Restarting DMRS bundling and some other issue.
Discussion
2.1 Remaining issues on the enhancements of PUSCH repetition Type A 

The available slot determination in mTRP scenarios

In the 107bis meeting, it was discussed how to determine the available slot for PUSCH repetition type A. And the conclusion of that meeting is waiting for further progress from MIMO session. And the in the 108e meeting, it was agreed in the MIMO session that UE does not transmit any channel or signal if the slot or the symbols overlapped with the SSB of a serving cell PCI or an SSB associated with the active additional PCI.

	Conclusion (107bis)
· The CovEnh discussion on the available slot counting for inter-cell mTRPs is deferred until further progress on the collision handling between UL channels/signals and multiple SSBs for inter-cell mTRPs is made in feMIMO session.

Agreement (108e)
For inter-cell mTRP, UE does not transmit PUCCH/PUSCH/PRACH in a slot or SRS in the symbols if in time domain the PUCCH/PUSCH/PRACH/SRS overlaps with an SSB of a serving cell PCI or an SSB associated with the active additional PCI.




Under the multiple TRP scenario, if a UE support both MTRP and the feature of available slot based PUSCH repetition type A, the UE should not transmit any signal or channel which may overlapped with the SSB from either side of TRPs. When the SSBs from two TRPs have the same location or overlapped, only one SSB position should be avoided for the available slot counting. But if the SSBs from the two TRPs have different locations, different SSB positions should be considered. 4 options could be considered.
	Proposed conclusion on Issue#3:
For the Available slot counting for Inter-cell multi-TRPs, there is no consensus to revise the previous agreement (i.e., “Step 1: Determine available slots for K repetitions based on RRC configuration(s) in addition to TDRA in the DCI scheduling the PUSCH, CG configuration or activation DCI”) to also cover the use of MAC CE for the available slot determination.

4 options to be down-selected next meeting:
If the UE is not provided DLorJoint-TCIState or followUnifiedTCIstate, and if any of the activated TCI states is associated with a physical cell identity other than the one provided by physCellId in ServingCellConfigCommon, 
Option 1: Only the SSB by ssb-PositionsInBurst in SystemInformationBlockType1 or by ssb-PositionsInBurst in ServingCellConfigCommon is used for the available slot determination, and then the SSB with the PCI associated with the active TCI is used for PUSCH dropping.
Option 2: Both the SSB by ssb-PositionsInBurst in SystemInformationBlockType1 or by ssb-PositionsInBurst in ServingCellConfigCommon and all the SSBs by ssb-PositionsInBurst in SSB-MTCAdditionalPCI are used for the available slot determination.
Option 3: Only the SSB with the PCI associated with the active TCI is used for the available slot determination. The SSB by ssb-PositionsInBurst in SystemInformationBlockType1 or by ssb-PositionsInBurst in ServingCellConfigCommon is NOT used for either the available slot determination or PUSCH dropping.
Option 4: Both the SSB by ssb-PositionsInBurst in SystemInformationBlockType1 or by ssb-PositionsInBurst in ServingCellConfigCommon and the SSB with the PCI associated with the active TCI are used for the available slot determination. The other SSB(s) by ssb-PositionsInBurst in SSB-MTCAdditionalPCI is NOT used for either the available slot determination or PUSCH dropping.



The procedure of Rel-17 PUSCH repetitions counted on the basis of available slots does not cover MAC CE based signaling, therefore the option 4 violates the previous agreement below.
	Agreement
Take Option 1-B as an agreement for the procedure of Rel-17 PUSCH repetitions counted on the basis of available slots.
· Alt 1-B consisting of two steps
· Step 1: Determine available slots for K repetitions based on RRC configuration(s) in addition to TDRA in the DCI scheduling the PUSCH, CG configuration or activation DCI
· Step 2: The UE determines whether to drop a PUSCH repetition or not according to Rel-15/16 PUSCH dropping rules, but the PUSCH repetition is still counted in the K repetitions.
· FFS: Rel-17 PUSCH dropping rules are also applied if introduced in other WI(s)


The option 3 follows the same principle as PUCCH repetitions, but it is not fully aligned with the previous agreements. 
The option1 and option2 are aligned with the previous agreements. The option 2 may perform more actual PUSCH repetitions than the option 1, since no PUSCH dropping due to the SSB would happen after the available slot determination.

Proposal 1:
The available slot determination should not use the MAC CE signaling.

Proposal 2:
The option 2 is preferred. Both the SSB by ssb-PositionsInBurst in SystemInformationBlockType1 or by ssb-PositionsInBurst in ServingCellConfigCommon and all the SSBs by ssb-PositionsInBurst in SSB-MTCAdditionalPCI are used for the available slot determination.

2.2 Remaining issues on TB processing over multi-slot PUSCH

A-CSI report on TBoMS

In the last meeting, the following agreements have been reached
	Agreement
· SP/A-CSI multiplexing on a slot of TBoMS with UL-SCH is supported.
· FFS: which slot of the single TBoMS (and which repetition, in case of TBoMS repetition) is selected for SP/A-CSI multiplexing.
· SP/A-CSI multiplexing on TBoMS without UL-SCH is not supported.
Agreement
Note: To editors, above agreement on SP/A-CSI multiplexing on a slot of TBoMS with UL-SCH is modified as follows.
· SP/A-CSI multiplexing on a slot of TBoMS with UL-SCH is supported.
· FFS: which slot of the single TBoMS (and which repetition, in case of TBoMS repetition) is selected for SP/A-CSI multiplexing.
· SP/A-CSI multiplexing on TBoMS without UL-SCH is not supported.



To simplify the procedure and make a similar solution to the legacy rule, A-CSI should multiplexing on the first slot and the first repetition among TBoMS. The gNB can decide whether A-CSI need to be transmit, and any potential performance degradation can be handle by gNB using a proper MCS and/or resource allocation. gNB can also schedule the A-CSI transmission on a single slot PUSCH. It is always up to gNB handling.

Proposal 3: 
The first slot of the single TBoMS should be selected for A-CSI multiplexing.

2.3 Remaining issues on Joint channel estimation for PUSCH and PUCCH

Restarting DMRS bundling

In the last meeting, the third meeting to discuss this issue, companies still have diverse understanding for the behaviour. 

Some company believes that if the UE do not support the capability of restarting DMRS bundling, even after the semi-static event, the UE cannot resume the DMRS bundling. The other party thinks that UE will mandate to resume DMRS bundling after the semi-static event. We share the similar idea that the UE could resume the capability of maintain the power consistency and phase continuity after the semi-static events. Form our understanding, the difference between dynamic event and semi-static event is how much time would be cost for UE to resume the capability of maintaining the power consistency and phase continuity. The semi-static events are mainly RRC configured. The UE would have the knowledge when should the DMRS bundling resume before the event and could prepare for it. But UE cannot estimate the dynamic event and cannot do the preparation. Then it requires a capability for UE to resume the DMRS bundling in a short time. Based on the understanding above, a UE could resume the DMRS bundling after a semi-static event which is after one or multiple dynamic events or overlapping with a dynamic event. On the opposite side, if the UE cannot resume DMRS bundling once dynamic event happened, the using scenarios are very limited and event it cannot work in the field. 

From our understanding, the specification captures the TDW and the events clearly. According to the TS 38.214, one actual TDW would be created after the listed semi-static events and an actual TDW would be created after the listed dynamic events subject to UE capability. For the semi-static events, one actual TDW is mandatory to be created after the event without the requirement of UE capability. Then if the listed semi-static events happen after the dynamic events, UE should create one actual TDW. On the other hand, the dynamic and semi-static event issue is still controversy since companies have different understanding. We are open for further updates the specification to clarify this issue. 

Proposal 4:
For UE not capable of restarting DM-RS bundling,
· If a semi-static event is triggered after one or multiple dynamic events, a new actual TDW is created after the semi-static event.
· If a semi-static event overlaps with a dynamic event, a new actual TDW is created after the semi-static event.

Proposal 5: 
The specification could be updated to clarify this dynamic and semi-static event issue. 

2.4 Remaining issues on PUCCH enhancements

Frequency hopping for DMRS bundling for PUCCH/PUSCH 

In the last meeting, FL provide 3 options on the details of the RB offset determination for each hop, as listed below. 
	· Option 1: using physical slot index only
· Option 2: using SFN and physical slot index
· Option 3: using relative SFN and physical slot index.



Option3 has only minority support, and it is regarded as a violation for the previous agreement. The main controversy is whether SFN should be considered and whether it violates the previous agreement or not. From our point of view, option1 seems to be the direct solution to the previous agreement. The unbalanced frequency hopping pattern should not be a critical problem, since it only happens when the repetitions go across the frame boundary. If Frequency hopping is very important in some case, gNB could configure a short FH interval, i.e 2, to solve this problem. It always depends on the gNB implementation.

Proposal 6:
Support option 1. Inter-slot frequency hopping pattern for PUSCH repetitions with DMRS bundling is determined based on physical slot index only.


Conclusions
In this contribution, we provide our views on the remaining issues of NR coverage enhancement. The proposals are as below.
Proposal 1:
The available slot determination should not use the MAC CE.

Proposal 2:
The option 2 is preferred. Both the SSB by ssb-PositionsInBurst in SystemInformationBlockType1 or by ssb-PositionsInBurst in ServingCellConfigCommon and all the SSBs by ssb-PositionsInBurst in SSB-MTCAdditionalPCI are used for the available slot determination.

Proposal 3: 
The first slot of the single TBoMS should be selected for A-CSI multiplexing.

Proposal 4:
For UE not capable of restarting DM-RS bundling,
· If a semi-static event is triggered after one or multiple dynamic events, a new actual TDW is created after the semi-static event.
· If a semi-static event overlaps with a dynamic event, a new actual TDW is created after the semi-static event.

Proposal 5: 
The specification could be updated to clarify this dynamic and semi-static event issue. 

Proposal 6:
Support option 1. Inter-slot frequency hopping pattern for PUSCH repetitions with DMRS bundling is determined based on physical slot index only.
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