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1. Background

In the last RAN1 meeting, based on discussions on DMRS bundling and TPC command deferral there appears to be insufficient clarity on how the timeline pertaining to TPC command accumulation is to be applied across different repetitions of a DG-PUSCH. In particular it is not clear how the time reference  is to be computed for the second and subsequent repetitions of a DG-PUSCH.

Further, there is no clarity on how this time reference is to be computed for the case where the UE is configured for absolute TPC commands. The specification makes no mention of this currently.

In this document we aim to address this issue and propose a text proposal targetting Release 16 specification.

2. Issues and Proposals

There are two issues to address with regard to how TPC commands are received and applied by a UE. A UE may either be configured to accumulate TPC commands or treat them individually and interpret them as indicating an absolute TPC update. 

When a UE is configured to accumulate TPC commands, the duration over which the UE accumulates and applies the TPC update seems unclear for certain cases with PUSCH repetition. In particular, its not clear clear how the time reference  is to be computed for the second and subsequent repetitions of a DG-PUSCH.

To fix this issue, the time reference  for second and subsequent repetitions is clarified to follow the procedure used for CG-PUSCH --- a virtual DCI using K2min is used to derive 

The second issue pertains to the case when a UE is configured for absolute TPC commands. In this case, the specification does not provide a clear timeline for application of TPC updates. 

To fix this issue, for  the case when UE is configured for absolute TPC commands, the procedure used to compute the time reference   for the case of accumulated TPC commads is reused.

If these issues are not clarified, all repetitions of a DG-PUSCH may be transmitted at the same power level. TPC commands received between repetitions of a DG-PUSCH may not be applied in a timely manner. UE behavior for absolute TPC commands received via group common DCI Format 2_2 remains undefined.
In order to address the above issues, we propose to adopt the following text proposal TPs on 38.213:
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< Unchanged part is omitted >

-	[image: ] is the PUSCH power control adjustment state [image: ] for active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] and PUSCH transmission occasion [image: ] if the UE is not provided tpc-Accumulation, where 
-	The [image: ] values are given in Table 7.1.1-1
-	[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 and is the first repetition of PUSCH Repetition Type A or PUSCH Repetition Type B,  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 occasion i.
-	If a PUSCH transmission is scheduled by a DCI format and is the second or subsequent repetition of PUSCH Repetition Type A or PUSCH Repetition Type B,  is a number of  symbols equal to the product of a number of symbols per slot, , and the minimum of the values provided by k2 in PUSCH-ConfigCommon for active UL BWP  of carrier  of serving cell 
-	If a PUSCH transmission is configured by ConfiguredGrantConfig, [image: ] is a number of [image: ] symbols equal to the product of a number of symbols per slot, [image: ], and the minimum of the values provided by k2 in PUSCH-ConfigCommon for active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] 
-	If the UE has reached maximum power for active UL BWP[image: ] of carrier [image: ] of serving cell [image: ] at PUSCH transmission occasion [image: ] and [image: ], then [image: ]
-	If UE has reached minimum power for active UL BWP[image: ] of carrier [image: ] of serving cell [image: ] at PUSCH transmission occasion [image: ] and [image: ], then [image: ]
-	A UE resets accumulation of a PUSCH power control adjustment state [image: ] for active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] to [image: ]
-	If a configuration for a corresponding [image: ] value is provided by higher layers
-	If a configuration for a corresponding [image: ] value is provided by higher layers
where [image: ] is determined from the value of [image: ] as 
-	If [image: ] and the UE is provided higher SRI-PUSCH-PowerControl, [image: ] is the sri-PUSCH-ClosedLoopIndex value(s) configured in any SRI-PUSCH-PowerControl with the sri-P0-PUSCH-AlphaSetId value corresponding to [image: ] 
-	If [image: ] and the UE is not provided SRI-PUSCH-PowerControl or , [image: ]
-	If [image: ], [image: ] is provided by the value of powerControlLoopToUse
-	[image: ] is the PUSCH power control adjustment state for active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] and PUSCH transmission occasion [image: ] if the UE is provided tpc-Accumulation, where
-	[image: ] absolute values are given in Table 7.1.1-1
-	  is a TPC command value 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 a PUSCH transmission is scheduled by a DCI format and is the first repetition of PUSCH Repetition Type A or PUSCH Repetition Type B,  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 occasion i.
-	If a PUSCH transmission is scheduled by a DCI format and is the second or subsequent repetition of PUSCH Repetition Type A or PUSCH Repetition Type B,  is a number of  symbols equal to the product of a number of symbols per slot, , and the minimum of the values provided by k2 in PUSCH-ConfigCommon for active UL BWP  of carrier  of serving cell 
< Unchanged part is omitted >




3. Conclusion
In this contribution, we discussed the issue of TPC command handling when a UE transmits multiple PUSCH repetitions and also on the timeline for TPC updates when the UE is configured to receive absolute TPC updates. We also propose to update Rel-16 specs using the suggested text proposal in Section 2.
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