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Background
RAN1 specification for Rel-17 CovEnh has been published. We discuss issues for finalization of the work.
TPC command
At RAN1#106b-e meeting, the following Working assumption was made in AI 8.8.1.3 [1]. 
	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.



For Rel-15,  for DG-PUSCH is defined as the number of symbols between the starting symbol of the PDCCH with the DCI scheduling a PUSCH and the start of “the PUSCH transmission”. Depending on whether “the PUSCH transmission” is each PUSCH repetition or the first PUSCH transmission among PUSCH repetitions, value of  is different from the one for another PUSCH transmission occasion among the PUSCH repetitions or is the same among the PUSCH repetitions, respectively. Using figures as written in [2], we show these interpretations as Interpretation 1 and Interpretation 2 below.
· Interpretation 1:  is defined as the number of OFDM symbols between the starting OFDM symbol of the scheduling DCI and the start of the PUSCH transmission occasion . This interpretation follows that “the PUSCH transmission” in the spec. as the PUSCH transmission in the PUSCH transmission occasion . 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.


Figure 1: Interpretation 1 [2]
· Interpretation 2:  is defined as the number of OFDM symbols between the starting OFDM symbol of the scheduling DCI and the start of the first PUSCH repetition for a TB. This interpretation follows that “the PUSCH transmission” in the spec. as the whole repetitions of the PUSCH for the TB. With this interpretation, value of  for all PUSCH transmission occasions are the same for the TB.


Figure 2: Interpretation 2 [2]
Observation 1: There are two interpretations of Rel-15 power control for DG-PUSCH as below:
· Interpretation 1:  is defined as the number of OFDM symbols between the starting OFDM symbol of the scheduling DCI and the start of the PUSCH transmission occasion . This interpretation follows that “the PUSCH transmission” in the spec. as the PUSCH transmission in the PUSCH transmission occasion . 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 between the starting OFDM symbol of the scheduling DCI and the start of the first PUSCH repetition for a TB. This interpretation follows that “the PUSCH transmission” in the spec. as the whole repetitions of the PUSCH for the TB. With this interpretation, value of  for all PUSCH transmission occasions are the same for the TB.
However, TPC accumulation is mandatorily supported and repetition is important for not only CovEnh, but also other AIs. Particularly, it is not possible to specify operation of DMRS bundling unless Interpretation is determined. For this reason, RAN1 should adopt either Interpretation 1 or 2 for Rel-17.
Proposal 1: For Rel-17, RAN1 should adopt either Interpretation 1 or 2.
	FFS: For Rel-16
If Interpretation 1 is adopted, TPC commands in DCI format 2_2 are not applied from the PDCCH with scheduling DCI to the last PUSCH repetition among all the PUSCH repetitions. This is because the set  includes TPC commands that UE receives between  symbols before PUSCH transmission occasion  and  symbols before PUSCH transmission occasion  where  is the smallest integer for which  symbols before PUSCH transmission occasion  is earlier than  symbols before PUSCH transmission occasion . Namely, for Interpretation 1,  is a PUSCH transmission occasion before the PDCCH.
Observation 2: If Interpretation 1 is adopted, TPC commands in DCI format 2_2 are not applied from the PDCCH with scheduling DCI to the last PUSCH repetition among all the PUSCH repetitions.
Furthermore, for CG-PUSCH,  is the same among all the PUSCH repetitions and used to consider minimum preparation time. Likewise, for DG-PUSCH,  can be the same among all the PUSCH repetitions and the large value of  is unnecessary. For this reason, Interpretation 2 should be adopted for Rel-17.
Proposal 2: Interpretation 2 should be adopted for Rel-17.
When DMRS bundling is enabled, the UE needs to accumulate TPC commands without taking effect during the configured TDW. We propose that  is applied to the PUSCH transmission if the PUSCH transmission occasion  is within the configured TDW and not the first PUSCH transmission occasion within the configured TDW.  is determined such that  is the first PUSCH transmission occasion within the configured TDW. This condition is not applied to calculation of  because  is the first PUSCH transmission occasion within the configured TDW. Therefore,  can be substituted into the legacy equation (i.e., ).
Proposal 3: Adopt TP1 in Appendix to capture Working assumption.
Conclusion
In this contribution, we have the following proposal:
Observation 1: There are two interpretations of Rel-15 power control for DG-PUSCH as below:
· Interpretation 1:  is defined as the number of OFDM symbols between the starting OFDM symbol of the scheduling DCI and the start of the PUSCH transmission occasion . This interpretation follows that “the PUSCH transmission” in the spec. as the PUSCH transmission in the PUSCH transmission occasion . 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 between the starting OFDM symbol of the scheduling DCI and the start of the first PUSCH repetition for a TB. This interpretation follows that “the PUSCH transmission” in the spec. as the whole repetitions of the PUSCH for the TB. With this interpretation, value of  for all PUSCH transmission occasions are the same for the TB.
Observation 2: If Interpretation 1 is adopted, TPC commands in DCI format 2_2 are not applied from the PDCCH with scheduling DCI to the last PUSCH repetition among all the PUSCH repetitions.
Proposal 1: For Rel-17, RAN1 should adopt either Interpretation 1 or 2.
	FFS: For Rel-16
Proposal 2: Interpretation 2 should be adopted for Rel-17.
Proposal 3: Adopt TP1 in Appendix to capture Working assumption.
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Appendix
TP1
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<Unchanged parts are omitted>
-	 is the PUSCH power control adjustment state  for active UL BWP  of carrier  of serving cell  and PUSCH transmission occasion  if the UE is not provided tpc-Accumulation, where 
-	The  values are given in Table 7.1.1-1
-	 is a sum of TPC command values in a set  of TPC command values with cardinality  that the UE receives between  symbols before PUSCH transmission occasion  and  symbols before PUSCH transmission occasion  on active UL BWP  of carrier  of serving cell  for PUSCH power control adjustment state , where  is the smallest integer for which  symbols before PUSCH transmission occasion  is earlier than  symbols before PUSCH transmission occasion 
· If the UE is provided PUSCH-DMRS-Bundling = ‘enabled’, and for processing TPC command values provided by DCI format 2_2 with CRC scrambled by TPC-PUSCH-RNTI, ), where  is determined such that PUSCH transmission occasion  is the first PUSCH transmission occasion within the nominal TDW if PUSCH transmission occasion  is within the nominal TDW and not the first PUSCH transmission occasion within the nominal TDW.
-	If a PUSCH transmission is scheduled by a DCI format,  is a number of symbols for active UL BWP  of carrier  of serving cell  after a last symbol of a corresponding PDCCH reception and before a first symbol of the PUSCH transmission 
<Unchanged parts are omitted>
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