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Introduction
In RAN1#107bis-e meeting, multiple agreements were reached on joint channel estimation for PUSCH in [1]. One working assumption was made on TPC comnand application for DMRS bundling.
In this contribution, we discuss the remaining issues on joint channel estimation for PUSCH transmission and give our proposals.
Discussion on joint channel estimation
Regarding the TPC command application, the following working assumption was made in RAN1#107-e meeting. According to the working assumption, TPC command is only applied to next configured TDW, it minimized the impact of missing dynamic event, the UE don’t need to check the dynamic event then to determine the application of TPC command, it’s friendly to UE implementation. However, one issue for the working assumption is which TPC command will be applied to the next configured TDW. 
This working assumption is only used for NR FDD, thus the configured TDWs are consecutive, there is no slot gap between the TDWs. For accumulate power control, the TPC command accumulation from the previous TDW may not apply to the current configured TDW, since UE need process time to handle the TPC command. For the absolute power control, in working assumption the last TPC command is applied by the UE after the current configured TDW, the received last TPC command could be smaller than the UE processing time, which could not be applied to the current configured TDW. Therefore, the main bullet of the working assumption can be confirmed, other bullets need more discussion. 
	 Working assumption: [2]
· 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 1: Confirm the main bullet of the working assumption, i.e., The action of group common TPC commands with format 2_2 does not constitute an event that violates power consistency and phase continuity.
Several options were discussed assuming the working assumption is confirmed. As discussed above, the timeline issue can’t be avoided, TPC command in the previous TDW can’t directly apply to the first transmission occasion in the current TDW, if the UE process timeline is not satisfied. For CG-PUSCH repetition,  is determined according to the minimum value provided by k2 in PUSCH-ConfigCommon. For DG-PUSCH, different companies have different understanding on Rel-15 . Regardless the interpretation on the Rel-15 specification, for Rel-17 coverage enhancement,  for CG-PUSCH can be applied to DG-PUSCH in case of DMRS bundling is enabled.
	For CG-PUSCH, the following solutions are proposed by companies:
· Option 1: Modify the definition of , e.g.  is a number of symbols from the first symbol of the nominal time domain window including the transmission occasion i and before a first symbol of the transmission occasion i.
· Option 2: Modify the TPC command value set , e.g. if transmission occasion i is not the first transmission occasion within a nominal time domain window, then any TPC command values received via DCI format 2_2 contained in the set  are deleted and added to the set  where j is a transmission occasion occurring after the end of the nominal time domain window.
· Option 3: Modify the behavior for accumulating TPC command value, e.g. ① 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; ② for the first transmission occasion  occurs after the nominal time domain window, , where  is the TPC command values that would take effect between the first symbol of the previous nominal time domain window and the first symbol of current nominal time domain window.


Proposal 2: The timeline should be satisfied whenever the TPC command is to be applied to the current TDW.
Proposal 3:  defined for CG-PUSCH is applied to both CG-PUSCH and DG-PUSCH in case of DMRS bundling is enabled.
Summary
In this contribution, we discuss the remaining issue of joint channel estimation for PUSCH and have the following proposals:
Proposal 1: Confirm the main bullet of the working assumption, i.e., The action of group common TPC commands with format 2_2 does not constitute an event that violates power consistency and phase continuity.
Proposal 2: The timeline should be satisfied whenever the TPC command is to be applied to the current TDW.
Proposal 3:  defined for CG-PUSCH is applied to both CG-PUSCH and DG-PUSCH in case of DMRS bundling is enabled. 
[bookmark: _Ref523487962][bookmark: _Ref523653838]References
1. R1-2200851, “Report of RAN1#107bis-e meeting”, ETSI MCC
1. R1-2200002, “Report of RAN1#107-e meeting”, ETSI MCC
1. R1-2112946, “Introduction of NR coverage enhancements”, Nokia
1. R1-2102281, “Report of RAN1#104-e meeting”, ETSI MCC
1. R1-2106402, “Report of RAN1#105-e meeting”, ETSI MCC


9/9
