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In RAN1#107bis-e, companies have different understanding on the definition of  for DG PUSCH with repetitions when discussing the transmission power control for joint channel estimation [1]. In this contribution, our clarification on the power control for PUSCH/PUCCH repetitions are presented in order to achieve a common understanding in RAN1. 
Discussion
Clarification on the support of DCI 2_2 for absolute power control for PUSCH
In RAN1#104-e, we provided an draft CR for clarification on the absolute closed-loop power control for PUSCH. The discussion was summarized in R1-2101966 [2]. The conclusion is shown below.
	The following common understanding for determining absolute TPC for PUSCH has been reached based on the email discussion [104-e-NR-7.1CRs-07].
· Absolute TPC is received from scheduling DCI for DG PUSCH.
· Absolute TPC is received from latest group-common or UE-specific DCI KPUSCH,min symbols before transmission for CG PUSCH.


From the conclusion, the common understanding is that group common TPC (DCI 2_2) can be used for CG PUSCH for absolute TPC and the timeline for accumulate TPC is followed. For DG PUSCH, if the timeline defined for accumulate TPC is followed, the last absolute TPC should be the TPC in the scheduled DCI. Therefore, it was concluded that TPC in the DCI scheduling DG PUSCH is used for determining the absolute transmission power of the PUSCH. It does not matter whether DCI 2_2 can be used for DG PUSCH. Therefore, DCI 2_2 is supported for determining the absolute closed-loop power control for PUSCH. 
Proposal 1: DCI 2_2 is supported for determining the absolute closed-loop power control for PUSCH and the timeline for accumulate TPC is followed.
Clarification on TPC window for PUSCH
Based on the discussion in RAN1#107bis, there are two interpretations on .
· 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.
The related description for PUSCH is shown below [2].
	-	[image: ] is a sum of TPC command values in a set [image: ] of TPC command values with cardinality [image: ] that the UE receives between [image: ] symbols before PUSCH transmission occasion [image: ] and [image: ] symbols before PUSCH transmission occasion [image: ] on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] for PUSCH power control adjustment state [image: ], where [image: ] is the smallest integer for which [image: ] symbols before PUSCH transmission occasion [image: ] is earlier than [image: ] symbols before PUSCH transmission occasion [image: ]
-	If a PUSCH transmission is scheduled by a DCI format, [image: ] is a number of symbols for active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] after a last symbol of a corresponding PDCCH reception and before a first symbol of the PUSCH transmission 


It can be seen that [image: ] is a number of symbols after the last symbol of a PDCCH and before the first of a PUSCH transmission. When PUSCH repetition is configured, each repetition is seen as a PUSCH transmission. So all the PUSCH transmissions share the same PDCCH for DG PUSCH. An example is shown in Figure 1 below. 
[bookmark: OLE_LINK4][bookmark: OLE_LINK6]
Figure 1 An example of the power control for DG PUSCH repetitions 



PDCCH 2 schedules a number of PUSCHs with repetition, i.e., PUSCH 2, PUSCH 3, PUSCH 4, etc. According to the definition, the  is the number of OFDM symbols between PDCCH 2 and PUSCH 2.  is the number of OFDM symbols between PDCCH 2 and PUSCH 3.  is the number of OFDM symbols between PDCCH 2 and PUSCH 4. Therefore, we think interpretation 1 is correct.
Proposal 2: Interpretation 1 is preferred for the power control for the PUSCH repetitions scheduled by a DCI, i.e.,  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.
For the power control for PUCCH, the similar description is shown below [2]. It is noted that only the accumulate power control is supported for PUCCH.
	-	[image: ] is a sum of TPC command values in a set [image: ] of TPC command values with cardinality [image: ] that the UE receives between [image: ] symbols before PUCCH transmission occasion [image: ] and [image: ] symbols before PUCCH transmission occasion [image: ] on active UL BWP [image: ] of carrier [image: ] of primary cell [image: ] for PUCCH power control adjustment state, where [image: ] is the smallest integer for which [image: ] symbols before PUCCH transmission occasion [image: ] is earlier than [image: ] symbols before PUCCH transmission occasion [image: ]
-	If the PUCCH transmission is in response to a detection by the UE of a DCI format, [image: ] is a number of symbols for active UL BWP [image: ] of carrier [image: ] of primary cell [image: ] after a last symbol of a corresponding PDCCH reception and before a first symbol of the PUCCH transmission


Following the same logic, we think interpretation 1 should also applied to the power control for the PUCCH with repetition.
Proposal 3: Interpretation 1 should also applied to the power control for the PUCCH with repetition scheduled by a DCI.
Conclusion
According to the discussion above, we have the following proposals.
Proposal 1: DCI 2_2 is supported for determining the absolute closed-loop power control for PUSCH and the timeline for accumulate TPC is followed.
Proposal 2: Interpretation 1 is preferred for the power control for the PUSCH repetitions scheduled by a DCI, i.e.,  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.
Proposal 3: Interpretation 1 should also applied to the power control for the PUCCH with repetition scheduled by a DCI.
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