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Introduction
NR coverage enhancements work item in RAN1 is basically finalized. For the mechanism(s) to enable joint channel estimation for enhancing coverage of PUSH, some details need to be finalized as the corrections. This document provides our view on these aspects for enabling joint channel estimation. 

Discussion on remaining issues
Precoding cycling
In RAN1#106-bis-e, it was agreed to define events that violate power consistency and phase continuity in the following agreement. In RAN1#107-e, a few FFS points of this agreement have been solved, e.g., UL beam switching for multi-TRP operation, TPC command, TA adjustment, actual TDW reaches the maximum duration, frequency hopping. We will discuss on precoding cycling aspect in the following. 
	Agreement
· Support at least the following events that violate power consistency and phase continuity.
· Dropping/cancellation based on Rel-15/16 collision rules.
· FFS: Rel-17 collision rules.
· DL slot or DL reception/monitoring based on semi-static DL/UL configuration for unpaired spectrum.
· FFS: Other UL transmission in between PUSCH/PUCCH transmissions.
· Gap between two PUSCH/PUCCH transmissions exceeds 13 symbols.
· FFS: Transmission parameters need to be changed due to network-indicated operations, including: Tx power, UL beam/TPMI, and RB allocation.
· FFS: TPC command.
· FFS: TA adjustment.
· FFS: The actual TDW reaches the maximum duration.
· FFS: Frequency hopping.
· FFS: Precoder cycling.
· FFS: other events.
· FFS: whether events are semi-static events or dynamic events.
· FFS: the time duration of an event.


During email-discussions in RAN1#107-e, there were different understandings for precoder cycling between companies. In our understanding, the precoder cycling is a transparent diversity scheme, where a UE might or might not have any information of the channel propagation in general, it will generate a set of precoders or select precoders from the codebook, each of which concentrates the transmitted signal power in one certain direction around gNB. The same precoding is applied to across all allocated PUSCH RBs. From the specification perspective, it is necessary to have an agreement to use the same precoder of precoding cycling within an actual TDW.
For the interaction among inter-slot frequency hopping (FH), precoding cycling, and joint channel estimation, our view is the same precoder should be applied for each hop of the inter-slot FH for PUCCH/PUSCH for the better performance. It means the period of an inter-slot FH and inter-slot precoder cycling with joint channel estimation are aligned. This can be achieved by a proper respective configuration of the period. No additional specification is necessary for the interaction among inter-slot FH, precoding cycling, and joint channel estimation. Therefore, we propose the following. 
Proposal 1: To specify that a UE expects to perform the same precoder of precoding cycling within an actual TDW.

Interaction with inter-slot FH
As the interaction of inter-slot FH was agreed to be discussed in PUCCH enhancement for NR coverage enhancement agenda, our view on a few FFS points is submitted in that agenda [2].

Others
Upper bound on value range of configured TDW
It has been agreed in RAN1#107-bis-e that the lower bounds on value range of configured TDW for PUSCH/PUCH have been agreed as 2 slots, however the upper bounds are still not concluded in the following agreement.
	Agreement
· The value range of PUSCH-TimeDomainWindowLength is INTEGER (2..[32]).
· The value range of PUCCH-TimeDomainWindowLength is INTEGER (2..[8]).
· Note: the value shall not exceed the maximum duration.


Based on a reply to LS on maximum duration for DMRS bundling in [3], RAN4 concluded 32 as the upper bound for DMRS bundling for the capability for maximum duration. RAN4 also considered that UE reports the single value per band from a set of up to 4 values as 5, 8, 16 or 32 slots. Therefore, the upper bound can be 32 slots for both PUSCH and PUCCH, respectively. Depending on UE capability, UE reports the value per band from the above 4 values for PUSCH and PUCCH, respectively.
Proposal 2: Support the upper bounds on value ranges of PUSCH-TimeDomainWindowLength and PUCCH-TimeDomainWindowLength as 32 slots.

HD-FDD RedCap UEs related issue
In RAN1#107-bis-e meeting, it has been raised an issue about DMRS bundling for RedCap UE when SSB symbol(s) are allocated in between two consecutive PUSCH repetitions. FL proposed a proposal 10 in the following.
	FL’s proposal 10
For HD-FDD RedCap UEs configured with DMRS bundling, an event is constituted for a case where the gap between two consecutive PUSCH repetitions overlaps with any symbol of an SS/PBCH block provided by ssb-PositionInBurst even if neither of the repetitions overlaps with it.


In RedCap discussion, the following was agreed. It means SSB is always prioritized. Therefore, the same can be applied, which means the agreement would be necessary.
	Agreement
· For Case 5 of dynamically scheduled UL transmission vs. SSB, support Option 2 at least for dynamically scheduled UL transmission other than Msg3 (re)transmission and PUCCH for Msg4
· Option 2: Reuse the existing collision handling principles of Rel-15/16 for NR TDD that SSB is prioritized over dynamically scheduled UL transmission


Therefore, we support FL’s proposal 10.
Proposal 3: For HD-FDD RedCap UEs configured with DMRS bundling, an event is constituted for a case where the gap between two consecutive PUSCH repetitions overlaps with any symbol of an SS/PBCH block provided by ssb-PositionInBurst even if neither of the repetitions overlaps with it.

Clarification of the Rel-15/16 legacy power control procedure
In RAN1#107-bis-e meeting, it has been discussed to capture the following observations in FL’s proposal 11. We support the FL’s proposal 11.
	FL’s proposal 11
Capture the following observations in Chair’s notes.
Observations:
· Clarification on whether absolute TPC command is supported for group common TPC with DCI format 2_2 for Rel-15/16 is needed.
· If supported, whether the timeline of absolute TPC command follows the accumulate TPC command.
· Clarification on the interpretation of the definition of  for DG-PUSCH in TS 38.214 for Rel-15/16 is needed.
· Interpretation 1:  is defined as the number of OFDM symbols after a last symbol of a corresponding PDCCH reception and before a first symbol of the PUSCH transmission occasion i. With this interpretation, value of  for a PUSCH transmission occasion is different from the one for another PUSCH transmission occasion among the same set of PUSCH repetitions for a TB.
· Interpretation 2:  is defined as the number of OFDM symbols after a last symbol of a corresponding PDCCH reception and before a first symbol of the first PUSCH repetition for a TB. With this interpretation, value of  for all PUSCH transmission occasions are the same for the TB.



Proposal 4: Support to capture the following observations in Chair’s notes.
Observations:
· Clarification on whether absolute TPC command is supported for group common TPC with DCI format 2_2 for Rel-15/16 is needed.
· If supported, whether the timeline of absolute TPC command follows the accumulate TPC command.
· Clarification on the interpretation of the definition of  for DG-PUSCH in TS 38.214 for Rel-15/16 is needed.
· Interpretation 1:  is defined as the number of OFDM symbols after a last symbol of a corresponding PDCCH reception and before a first symbol of the PUSCH transmission occasion i. With this interpretation, value of  for a PUSCH transmission occasion is different from the one for another PUSCH transmission occasion among the same set of PUSCH repetitions for a TB.
· Interpretation 2:  is defined as the number of OFDM symbols after a last symbol of a corresponding PDCCH reception and before a first symbol of the first PUSCH repetition for a TB. With this interpretation, value of  for all PUSCH transmission occasions are the same for the TB.

Group common TPC commands
For the action of group common TPC commands with format 2_2, it has been agreed as a working assumption that it does not constitute an event that violates power consistency and phase continuity. In RAN1#107-bis-e, it has been discussed to confirm it as shown in FL’s proposal 12.
	FL’s proposal 12
For the following working assumption,
· Confirm the main bullet
· Confirm the 1st sub-bullet for accumulate TPC commands
· Keep the 2nd sub-bullet for absolute TPC commands as working assumption and remove FFS sub-bullet.
	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.





Although the working assumption would be automatically confirmed at the end of the WI, we are fine to confirm it as FL’s proposal 12.
Proposal 5: For the following working assumption,
· Confirm the main bullet
· Confirm the 1st sub-bullet for accumulate TPC commands
· Keep the 2nd sub-bullet for absolute TPC commands as working assumption and remove FFS sub-bullet.
	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.




Conclusions
In this contribution, we provide our view on joint channel estimation for PUSCH. We made the following proposals. 

Proposal 1: To specify that a UE expects to perform the same precoder of precoding cycling within an actual TDW.
Proposal 2: Support the upper bounds on value ranges of PUSCH-TimeDomainWindowLength and PUCCH-TimeDomainWindowLength as 32 slots.
Proposal 3: For HD-FDD RedCap UEs configured with DMRS bundling, an event is constituted for a case where the gap between two consecutive PUSCH repetitions overlaps with any symbol of an SS/PBCH block provided by ssb-PositionInBurst even if neither of the repetitions overlaps with it.
Proposal 4: Support to capture the following observations in Chair’s notes.
Observations:
· Clarification on whether absolute TPC command is supported for group common TPC with DCI format 2_2 for Rel-15/16 is needed.
· If supported, whether the timeline of absolute TPC command follows the accumulate TPC command.
· Clarification on the interpretation of the definition of  for DG-PUSCH in TS 38.214 for Rel-15/16 is needed.
· Interpretation 1:  is defined as the number of OFDM symbols after a last symbol of a corresponding PDCCH reception and before a first symbol of the PUSCH transmission occasion i. With this interpretation, value of  for a PUSCH transmission occasion is different from the one for another PUSCH transmission occasion among the same set of PUSCH repetitions for a TB.
· Interpretation 2:  is defined as the number of OFDM symbols after a last symbol of a corresponding PDCCH reception and before a first symbol of the first PUSCH repetition for a TB. With this interpretation, value of  for all PUSCH transmission occasions are the same for the TB.
Proposal 5: For the following working assumption,
· Confirm the main bullet
· Confirm the 1st sub-bullet for accumulate TPC commands
· Keep the 2nd sub-bullet for absolute TPC commands as working assumption and remove FFS sub-bullet.
	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.
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