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1 Introduction
In RAN1#109-e meeting, the following agreements on NR coverage enhancement were reached.
	Enhancements on PUSCH repetition type A

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 1 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.
TB processing over multi-slot PUSCH

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.
Joint channel estimation for PUSCH and PUCCH

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, remaining issues and change request related to the support of Enhancement on PUSCH repetition type A and TBoMS are further discussed.
2 Discussion
2.1 SSB sets from mTRPs for the available slot counting
In RAN1#109-e meeting, we discussed how to consider SSB sets from mTRPs for the available slot counting, and 4 options were provided by FL to do down-selection as following:

· 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.

Besides, the collision handling rule between SSB sets from mTRPs and UL transmission was also discussed in feMIMO session and reached the following agreement. 
	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.


That is to say, the reception of SSB associated with the active additional PCI is prioritized over UL transmissions. From our point of view, this rule can be reused in the discussion of CE session. Meanwhile, whether prioritize UL transmission or prioritize the other SSBs by ssb-PositionsInBurst in SSB-MTCAdditionalPCI is also discussed in feMIMO session. It is common consensus of feMIMO colleagues that the SSBs associated with inactive PCIs shouldn’t be prioritized over UL transmission and it may not be discussed in further meetings anymore. Thus, spare effort shouldn’t be spent on this issue in CE maintenance phase either. To align with feMIMO, both option 4 and option 1 with some modification are preferred by us.
Proposal 1: Adopt one of the following options to handle the collision between UL transmission and SSB sets from mTRPs for the available slot counting:
· 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. The other SSB(s) by ssb-PositionsInBurst in SSB-MTCAdditionalPCI 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.
2.2 TP for the dropping rule in clause 6.1.2.1 for TS 38.214 
Considering the description of dropping rule in clause 6.1.2.1 for TS 38.214 is applicable for both PUSCH repetition A with and without available slot counting, we propose to remove the condition of “when AvailableSlotCounting is enabled and K>1”. 
Proposal 2: Adopt the following TP for the dropping rule in section 6.1.2.1 of TS38.214.
	TS 38.214 v17.2.0
6.1.2.1
Resource allocation in time domain
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**Unchanged parts are omitted**
If a UE would transmit a PUSCH of PUSCH repetition Type A when AvailableSlotCounting is enabled and K>1 or a TB processing over multiple slots over [image: image4.png]


 slots, and the UE does not transmit the PUSCH of a TB processing over multiple slots or the PUSCH repetition Type A in a slot from the [image: image6.png]


 slots, according to clause 9, clause 11.1 and clause 11.2A of [6, TS 38.213], the UE counts the slots in the number of [image: image8.png]


 slots.
**Unchanged parts are omitted**



2.3 Available slot counting for TBoMS with repetitions
 For TB processing over multi-slot PUSCH with repetitions, we believe it should adopt the same triggering mechanism on available slot counting as single TBoMS. And, the RRC parameter AvailableSlotCounting is not applicable for TBoMS with repetitions either. Therefore, it is necessary to distinguish the available slot counting mechanism between PUSCH repetition type A and TBoMS with repetitions in clause 6.1.2.1 for TS 38.214.
Proposal 3: Don’t apply the RRC parameter AvailableSlotCounting for TBoMS with repetitions.
Proposal 4: Adopt the following TP for TBoMS with repetitions in section 6.1.2.1 of TS38.214.

	TS 38.214 v17.2.0
6.1.2.1
Resource allocation in time domain

**Unchanged parts are omitted**
For unpaired spectrum:
-
When AvailableSlotCounting is enabled, and in case K>1 and N=1, the UE determines [image: image10.png]


 slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, based on tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationDedicated and ssb-PositionsInBurst, and the TDRA information field value in the DCI format 0_1 or 0_2.
-
A slot is not counted in the number of [image: image12.png]


 slots for PUSCH transmission of a PUSCH repetition Type A scheduled by DCI format 0_1 or 0_2 if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a DL symbol indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
-
Otherwise, in case K>1 and N=1, the UE determines [image: image14.png]


 consecutive slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, based on the TDRA information field value in the DCI format 0_1 or 0_2.
**Unchanged parts are omitted**


2.4 A-CSI report on TBoMS
In the last meeting, A-CSI multiplexing on a slot of TBoMS with UL-SCH was approved and one left-over issue needs to be discussed: which slot of the single TBoMS (and which repetition, in case of TBoMS repetition) is selected for A-CSI multiplexing. From our point of view, the legacy rule for PUSCH repetition type A can be reused, i.e., the first slot of single TBoMS or the first slot of the first repetition for TBoMS with repetition is selected to be multiplexed with A-CSI. However, some companies are concerned that when RV#0 is used for the current TBoMS, the performance of UL-SCH may be degraded if A-CSI is multiplexed on the first slot. Anyway, it can be avoided by gNB’s flexible scheduling and it is not a big issue in our opinion. For example, if RV#0 is applied for TBoMS, then TBoMS and A-CSI can be scheduled separately, or other alternative coverage enhancement mechanism such as enhanced PUSCH repetition type A can be utilized when A-CSI report is activated by  DCI.
Proposal 5: Multiplex the A-CSI on the first slot of TBoMS with UL-SCH if needed.

3 Conclusion
In this contribution, we discuss mechanisms on NR coverage enhancement. Based on the discussion, our views are summarized as follows.
Proposal 1: Adopt one of the following options to handle the collision between UL transmission and SSB sets from mTRPs for the available slot counting:

· 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. The other SSB(s) by ssb-PositionsInBurst in SSB-MTCAdditionalPCI 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.
Proposal 2: Adopt the following TP for the dropping rule in section 6.1.2.1 of TS38.214.

	TS 38.214 v17.2.0
6.1.2.1
Resource allocation in time domain
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**Unchanged parts are omitted**
If a UE would transmit a PUSCH of PUSCH repetition Type A when AvailableSlotCounting is enabled and K>1 or a TB processing over multiple slots over [image: image18.png]


 slots, and the UE does not transmit the PUSCH of a TB processing over multiple slots or the PUSCH repetition Type A in a slot from the [image: image20.png]


 slots, according to clause 9, clause 11.1 and clause 11.2A of [6, TS 38.213], the UE counts the slots in the number of [image: image22.png]


 slots.
**Unchanged parts are omitted**



Proposal 3: Don’t apply the RRC parameter AvailableSlotCounting for TBoMS with repetitions.
Proposal 4: Adopt the following TP for TBoMS with repetitions in section 6.1.2.1 of TS38.214.

	TS 38.214 v17.2.0
6.1.2.1
Resource allocation in time domain

**Unchanged parts are omitted**
For unpaired spectrum:
-
When AvailableSlotCounting is enabled, and in case K>1 and N=1, the UE determines [image: image24.png]


 slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, based on tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationDedicated and ssb-PositionsInBurst, and the TDRA information field value in the DCI format 0_1 or 0_2.
-
A slot is not counted in the number of [image: image26.png]


 slots for PUSCH transmission of a PUSCH repetition Type A scheduled by DCI format 0_1 or 0_2 if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a DL symbol indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
-
Otherwise, in case K>1 and N=1, the UE determines [image: image28.png]


 consecutive slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, based on the TDRA information field value in the DCI format 0_1 or 0_2.
**Unchanged parts are omitted**


Proposal 5: Multiplex the A-CSI on the first slot of TBoMS with UL-SCH if needed.

