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[bookmark: _Ref4817]Introduction
In RAN1#107-e, joint channel estimation for PUSCH was discussed with reaching the following working assumption [1]. In RAN1#107bis-e, the working assumption could not be confirmed since companies have different understanding on the power control for PUSCH [2]. 
	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.


In this contribution, we provide our views on the remaining issues for joint channel estimation for PUSCH.
Discussion on event due to action of TPC command
To enable joint channel estimation, the consistent transmission power should be kept within a time domain window. For the transmission within or across a TDW, the transmission power can only be adjusted by the group common TPC command. Regarding how to address the group common TPC command received during a TDW, the working assumption was achieved in RAN1#107-e as shown above.
In our view, it is better to prioritize power adjustment by TPC over joint channel estimation. If gNB is to boost the power by TPC, the gain from power boosting can be larger than the gain from joint channel estimation. If gNB is to choose to reduce the power due to the good channel conditions, performing joint channel estimation may not be necessary. So, taking the action of group common TPC commands can contribute an event. On the other hand, this has been debated a lot before and some companies think it may cause frequent segmentation of TDW. In this sense, we are fine to confirm the working assumption. 
Regarding the FFS point, our view is that no TPC command is expected to take effect during a configured TDW because TPC command should not contribute an event that violates power consistency and phase continuity. It can be removed.
Based on the discussion above, we have the following proposal.
Proposal 1: The working assumption below is confirmed with deleting the FFS. 
	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.



[bookmark: _GoBack]With above working assumption to be confirmed, the most critical issue left is about how to formulate above rules into specification. In our companion contribution in [3], interpretations on Rel-15/16 rules for power control adjustment due to TPC are discussed, and our understanding is copied below. 
	· Absolute TPC command is supported for group common TPC with DCI format 2_2 for Rel-15/16.
· The timeline of absolute TPC command follows the accumulate TPC command.
· The definition of  for DG-PUSCH in TS 38.214 for Rel-15/16 follows Interpretation 1 below.
· 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 1 should also applied to the power control for the PUCCH repetition associated with a DCI.


   
With above understanding, for Rel-15/16 legacy power control procedure, the action of group common TPC command with DCI format 2_2 will NOT break the power consistency for DG-PUSCH repetition. This could be further reused in Rel-17. 
Proposal 2: For DG PUSCH or PUCCH associated with a DCI, Keep Rel-15/16 legacy power control procedure.
For CG PUSCH, the latest FL proposal in the last round in [2] is straightforward and we are fine with it. 
Proposal 3: For group common TPC commands with format 2_2 for CG-PUSCH, if UE is configured to accumulate TPC commands,
· For a transmission occasion  occurs within a nominal time domain window, , where transmission occasion  is a first transmission occasion within the nominal time domain window.
· [bookmark: OLE_LINK3]For the first transmission occasion  occuring after the nominal time domain window, , where  is all the TPC command values that would take effect for the transmission occasions occurring after transmission occasion  and no later than transmission occasion  (i.e. including occasion k itself). 
Conclusion
According to the analysis given above, we have the following proposals:
Proposal 1: The working assumption below is confirmed with deleting the FFS. 
	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.



Proposal 2: For DG PUSCH or PUCCH associated with a DCI, Keep Rel-15/16 legacy power control procedure.
Proposal 3: For group common TPC commands with format 2_2 for CG-PUSCH, if UE is configured to accumulate TPC commands,
· For a transmission occasion  occurs within a nominal time domain window, , where transmission occasion  is a first transmission occasion within the nominal time domain window.
· For the first transmission occasion  occuring after the nominal time domain window, , where  is all the TPC command values that would take effect for the transmission occasions occurring after transmission occasion  and no later than transmission occasion  (i.e. including occasion k itself). 
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