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1 Introduction
In RAN1#109-e meeting [1], Enhancements on PUSCH repetition type A, TB processing over multi-slot PUSCH, Type A PUSCH repetitions for Msg3 and Joint channel estimation for PUSCH and PUCCH were discussed with following agreements:
	Conclusion
At least for Rel-17, it is RAN1’s common understanding that:
· For PUSCH scheduled (with or without repetitions) by RAR UL grant or by DCI format 0_0 with CRC scrambled by TC-RNTI, the UE is not required to read frequencyHopping in pusch-Config for the determination of frequency hopping type or for the determination of whether the frequency hopping is applied for the PUSCH and is required to read the frequency hopping flag information field of the RAR UL grant or the DCI format 0_0 with CRC scrambled by TC-RNTI for the determination of whether the frequency hopping is applied for the PUSCH or not.
· For a PUSCH scheduled by a DCI format 0_0 with CRC scrambled by C-RNTI, MCS-C-RNTI or CS-RNTI, the frequency hopping field in the DCI format 0_0 is not expected to be set to 1 if frequencyHopping in PUSCH-Config is not provided or set to interSlot.
· Note: This follows the conclusion for R1-2003594 in RAN1#101-e
· For Type 2 CG PUSCH activated by DCI format 0_0 with CRC scrambled by CS-RNTI, the frequency hopping field in the DCI format 0_0 is not expected to be set to if  frequencyHopping in configuredGrantConfig is not provided or set to interSlot.
· Note: This follows the conclusion for R1-2003594 in RAN1#101-e
Agreement
· Adopt the following TP to the 1st sentence of Clause 6.3.1 in TS38.214.
============================= start of TP==========================================
<omitted text>
6.3.1	Frequency hopping for PUSCH repetition Type A and for TB processing over multiple slots
For PUSCH repetition Type A other than the PUSCH scheduled by RAR UL grant or fallbackRAR UL grant or by DCI format 0_1 or 0_2 0_0 with CRC scrambled by TC-RNTI and for TB processing over multiple slots (as determined according to procedures defined in Clause 6.1.2.1 for scheduled PUSCH, or Clause 6.1.2.3 for configured PUSCH), a UE is configured for frequency hopping by the higher layer parameter  frequencyHoppingDCI-0-2 in pusch-Config for PUSCH transmission scheduled by DCI format 0_2, and by frequencyHopping provided in pusch-Config for PUSCH transmission scheduled by a DCI format other than 0_2, and by frequencyHopping provided in configuredGrantConfig for configured PUSCH 
<omitted text>
============================== end of TP==========================================

Conclusion
There is no consensus to introduce the solutions intended for mitigation of DL throughput degradation due to Rel-17 CovEnh features.

Agreement
· Adopt the text proposal of FL’s proposal 1 in R1-2205366 for TS 38.214, Clause 6.1.2.1 (changes are highlighted in red)
Agreement
· Adopt the text proposal of FL’s proposal 2 in R1-2205366 for TS 38.214, Clause 6.1.2.3.3 (changes are highlighted in red)
Agreement (modified as below on May 20th)
· 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.

Conclusion
RAN1 concludes the following.
· The dynamic PUCCH repetition factor indication mechanism of NR R17 is not applicable to HARQ-ACK for the first SPS PDSCH associated with the activation DCI
· The dynamic PUCCH repetition factor indication mechanism of NR R17 is applicable to HARQ-ACK corresponding to the SPS release DCI
Note: no specification impact with the above conclusions.

Agreement
· Adopt the TP of Further update FL proposal 2 in R1-2205626 for Subclause 6.3.1 in TS 38.214.
Conclusion
· No consensus on confirming the following working assumption in R17.
Working assumption:
· The action of group common TPC commands with format 2_2 does not constitute an event that violates power consistency and phase continuity.
· If UE is configured to accumulate TPC commands,
· If UE receives TPC commands that would take into effect during a configured TDW, UE accumulates TPC commands without taking effect during the current configured TDW. TPC commands take effect after the current configured TDW.
· If UE is not configured to accumulate TPC commands
· the last TPC command that would take effect within a configured TDW supersedes all previous TPC commands that take effect within that configured TDW and only the last TPC command is applied by the UE after the current configured TDW. 
· FFS: no more than 1 TPC command is expected to take effect during a configured TDW.

Agreement
· Adopt the TP of proposal 4 in R1-2205444 to Section 6.1.7 of TS 38.214.



In this contribution, the remaining issues on PUSCH enhancements are discussed.

2 Enhancements on PUSCH repetition type A
In RAN1#108, it was agreed to support different SSB sets with different PCIs transmitted from mTRPs in a same serving cell in NR Rel-17 feMIMO session. More specifically, the following agreement was made. 
	Agreement
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.



RAN1#109 re-starts the discussion under CovEnh on how to consider SSB sets from mTRPs for the available slot counting. If the UE is not provided DLorJoint-TCIState or followUnifiedTCIstate, and if the active TCI state is associated with a physical cell identity other than the one provided by physCellId in ServingCellConfigCommon, four options as following were discussed.
· 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.
Both option 2 and option 4 can work, option 2 is an easy way which UE can determine the available slots based on RRC configuration. We prefer option 2.

Proposal 1: We prefer 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.

3 TB processing over multi-slot PUSCH
A-CSI report on TBoMS was discussed in last meeting. It needs to decide which slot should be used for SP/A-CSI multiplexing. In last meeting, the discussion is on which slot of N*K slots determined for TBoMS transmission is used for SP/A-CSI multiplexing if the TBoMS or the first TBoMS repetition is associated with RV0. 
We prefer to not have different handling depending on RV. Introducing complexity during maintenance phase should be avoided. A gNB is not forced to use a particular RV index, and gNB knows UCI is to be multiplexed, it can avoid using RV0. Given the flexibility to choose RV index. 

Proposal 2: RAN1 have an unified behaviour for different RV index when determine which slot of N*K slots determined for TBoMS transmission is used for SP/A-CSI multiplexing.

4 Joint channel estimation for PUSCH and PUCCH
UE behavior of restarting DMRS bundling with respect to multiple semi-static and dynamic events within one nominal TDW should be clarification.
RAN1#109 have following proposal.
	Proposal 3-v4:
· For UE not capable of restarting DMRS bundling in response to dynamic events subject to FG-4g, 
· UE is able to restart DMRS bundling after a semi-static event, if there are no precedent dynamic events and no overlapping dynamic events with the semi-static event within the nominal TDW. 
· It’s subject to UE capability whether UE can restarting DMRS bundling after a semi-static event, if there are precedent dynamic events or overlapping dynamic events with the semi-static event within the nominal TDW. 
· UE Cap 0: UE has no ability to restart DMRS bundling after a dynamic event, i.e., after a dynamic event occurs during a nominal TDW, UE does not restart DMRS bundling until the end of the nominal TDW. This behaviour applies even if semi-static events occur after or overlapping with the dynamic event within the nominal TDW.
· UE Cap 1: UE is always able to restart DMRS bundling after semi-static events. In case a dynamic event occurs during a nominal TDW, UE does not restart DMRS bundling until the next semi-static event (if any) before the end of the nominal TDW, and UE restarts DMRS bundling after the semi-static event.
· For UE capable of restarting DM-RS bundling in response to dynamic events subject to FG-4g, 
· UE Cap 2: UE has full ability to restart DMRS bundling, i.e., UE restarts DMRS bundling after any dynamic or semi-static events.
· How to define the UE capability is discussed in UE feature session.



In RAN1#107, we have following agreement.
	Agreement 
If DM-RS bundling is supported, UE is mandatory to support restarting DM-RS bundling due to semi-static events. UE capability of restarting DMRS bundling is applied only to dynamic events. 
An event is regarded as a dynamic event if it is triggered by a DCI or MAC-CE, otherwise it is regarded as a semi-static event. 
Note: At least frequency hopping event is considered as semi-static event.



In our view, if a semi-static event overlaps with a dynamic event, UE is also mandatory to support restarting DM-RS bundling due to semi-static events. For a UE, a semi-static event can be determined, the UE could restart DM-RS bundling after the semi-static events. Also, it is not necessary to introduce new UE capabilities during maintenance phase, UE mandatory to support restarting DM-RS bundling due to semi-static events is an easy way to clarify the UE behavior of restarting DMRS bundling.
[bookmark: OLE_LINK1]Proposal 3: UE is always to restart DMRS bundling after a semi-static event, regardless of whether there is a previous dynamic event within the nominal TDW or a dynamic event overlapping the semi-static event.

5 Conclusion
In this contribution, the remaining issues on PUSCH enhancements are discussed. As summary, we have the following proposals.
Proposal 1: We prefer 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.
Proposal 2: RAN1 have an unified behaviour for different RV index when determine which slot of N*K slots determined for TBoMS transmission is used for SP/A-CSI multiplexing.
Proposal 3: UE is always to restart DMRS bundling after a semi-static event, regardless of whether there is a previous dynamic event within the nominal TDW or a dynamic event overlapping the semi-static event.
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