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In RAN1#107-e, joint channel estimation for PUSCH was discussed with reaching the following agreements [1][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.

Agreement
· If DMRS bundling and UL beam switching for multi-TRP operation are configured simultaneously, UL beam switching for multi-TRP operation constitutes an event that violates power consistency and phase continuity.
· FFS: UL beam switching for multi-TRP operation is regarded as a semi-static event.


In this contribution, we provide our views on the remaining issues for joint channel estimation for PUSCH.
Discussion
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. 
Based on the discussion above, we have the following proposal.
Proposal 1: The working assumption below is confirmed with not allowing TPC command to take effect during a configured TDW if UE is not configured to accumulate TPC commands. 
	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. 
· No TPC command is expected to take effect during a configured TDW.




Event due to UL beam sweeping 
In RAN1#107-e, it was agreed that UL beam switching for multi-TRP operation constitutes an event that violates power consistency and phase continuity. Whether it is considered as a semi-static event is FFS. For the PUSCH repetition in multi-TRP operation, UL beam is indicated by UL grant with the agreements shown below [3][4].
	Agreement(RAN1#104-e)
For single DCI based M-TRP PUSCH repetition schemes, in codebook based PUSCH, 
· Support two SRI fields corresponding to two SRS resource sets are included in DCI formats 0_1/0_2.
· Each SRI field indicating SRI per TRP, where the SRI field based on Rel-15/16 framework
· Support dynamic switching between multi-TRP and single-TRP operation 
· FFS: Support dynamic switching the order of two TRPs

Agreement(RAN1#104-e)
For single DCI based M-TRP PUSCH repetition schemes, in non-codebook based PUSCH, 
· Support two SRI field(s) corresponding to two SRS resource sets are included in DCI formats 0_1/0_2.
· Each SRI field indicating SRI per TRP, where the first SRI field based on Rel-15/16 framework, 
· Support the same number of layers applied over repetitions
· FFS: details of second SRI field including the specification change for Table 7.3.1.1.2-28/29/30/31 in 38.212.
· Support dynamic switching between multi-TRP and single-TRP operation
· FFS: whether/how to use SRI field(s) and additional details of SRI field(s) interpretations
· FFS: Minimizing the DCI overhead for PUSCH repetition Type A as a result of number of layers being limited to 1 when more than one repetition is scheduled.
· FFS: Support dynamic switching the order of two TRPs
· Companies are encouraged to provide total payload size of the two SRI fields and scheduling restriction, if any

Agreement(RAN1#105-e)
For the new field in the DCI for dynamic switching, support Alt.1 (modified).
Alt.1
· Support 2 bits with the following combinations. 
	Codepoint
	SRS resource set(s)
	SRI (for both CB and NCB)/TPMI (CB only) field(s)

	00
	s-TRP mode with 1st SRS resource set (TRP1)
	1st SRI/TPMI field (2nd field is unused)

	01
	s-TRP mode with 2nd SRS resource set (TRP2)
	1st SRI/TPMI field (2nd field is unused)

	10
	m-TRP mode with (TRP1,TRP2 order)
1st SRI/TPMI field: 1st  SRS resource set
2nd SRI/TPMI field: 2nd SRS resource set
	Both 1st and 2nd SRI/TPMI fields

	11
	m-TRP mode with (TRP2,TRP1 order)
1st SRI/TPMI field: FFS
2nd SRI/TPMI field: FFS
	Both 1st and 2nd SRI/TPMI fields


· [bookmark: _GoBack]The SRS resource set with lower ID is the first SRS resource set, and the other SRS resource set is the second SRS resource set. 
· For codebook and non-codebook usage, respectively
· The same number of SRS resource shall be configured in the two SRS resource sets.



Since we have agreed that an event is regarded as a dynamic event if it is triggered by a DCI or MAC CE, UL beam switching in multi-TRP operation should be regarded as a dynamic event.
Proposal 2: UL beam switching in multi-TRP operation should be regarded as a dynamic event.
Conclusion
According to the analysis given above, we have the following proposals:
Proposal 1: The working assumption below is confirmed with not allowing TPC command to take effect during a configured TDW if UE is not configured to accumulate TPC commands. 
	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. 
· No TPC command is expected to take effect during a configured TDW.



Proposal 2: UL beam switching in multi-TRP operation should be regarded as a dynamic event.
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