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Introduction
During the Rel-17 Coverage Enhancements discussion in RAN1#107bis, the lack of clarity on the UE timeline for applying the group common TPC command received with DCI format 2_2, as well as the support for absolute TPC commands with DCI format 2_2 was identified [4].
[bookmark: _Hlk510705081]Discussion 
TPC command application timeline for Absolute PC mode
The Rel-17 specifications [2] defines the UE TPC application timeline for PUSCH transmission when tpc-Accumulation is not provided, i.e. for the accumulated TPC mode. Note that tpc-Accumulation polarity is such that if it is absent in the configuration then accumulation is used, if it is present in the configuration, then accumulation is disabled.
PUSCH-PowerControl ::= SEQUENCE {
	tpc-Accumulation ENUMERATED { disabled }
tpc-Accumulation
If enabled, UE applies TPC commands via accumulation. If not enabled, UE applies the TPC command without accumulation. If the field is absent, TPC accumulation is enabled (see TS 38.213 [13], clause 7.1).
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…
-	For the PUSCH power control adjustment state  for active UL BWP  of carrier  of serving cell  in PUSCH transmission occasion 
-	 is a TPC command value included in a DCI format that schedules the PUSCH transmission occasion  on active UL BWP  of carrier  of serving cell  or jointly coded with other TPC commands in a DCI format 2_2 with CRC scrambled by TPC-PUSCH-RNTI, as described in clause 11.3
…
-	 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 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 
-	If a PUSCH transmission is configured by ConfiguredGrantConfig,  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 the UE has reached maximum power for active UL BWP  of carrier  of serving cell  at PUSCH transmission occasion  and , then 
-	If UE has reached minimum power for active UL BWP  of carrier  of serving cell  at PUSCH transmission occasion  and , then 
-	A UE resets accumulation of a PUSCH power control adjustment state  for active UL BWP  of carrier  of serving cell  to 
-	If a configuration for a corresponding  value is provided by higher layers
-	If a configuration for a corresponding  value is provided by higher layers
where  is determined from the value of  as 
-	If  and the UE is provided higher SRI-PUSCH-PowerControl,  is the sri-PUSCH-ClosedLoopIndex value(s) configured in any SRI-PUSCH-PowerControl with the sri-P0-PUSCH-AlphaSetId value corresponding to  
-	If  and the UE is not provided SRI-PUSCH-PowerControl or , 
-	If ,  is provided by the value of powerControlLoopToUse
-	 is the PUSCH power control adjustment state for active UL BWP  of carrier  of serving cell  and PUSCH transmission occasion [image: ] if the UE is provided tpc-Accumulation, where
-	 absolute values are given in Table 7.1.1-1



Observation 1: The timeline for applying the TPC command is provided for accumulated power control adjustment (if the UE is not provided tpc-Accumulation).
Observation 2: The timeline for applying the absolute power control adjustment (if the UE is provided tpc-Accumulation) is missing.

Proposal 1: For absolute power control mode, the same TPC command application timeline is used as for accumulated power control mode. 
Proposal 2: Either take a RAN1 conclusion according to proposal 1, or agree to a TP as below:
	-	 is the PUSCH power control adjustment state for active UL BWP  of carrier  of serving cell  and PUSCH transmission occasion [image: ] if the UE is provided tpc-Accumulation, where
-	 absolute values are given in Table 7.1.1-1
-	The timeline for applying the new TPC command is the same as when the UE is not provided tpc-Accumulation




Support for absolute TPC commands with DCI format 2_2
During the RAN1#107bis discussions a question on support for absolute TPC commands with DCI format 2_2 was raised.
The 38.213 [1] clearly defines the functionality for the DCI format 2_2 to provide TPC commands for both power control modes:
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Table 7.1.1-1: Mapping of TPC Command Field in DCI format 0_0, DCI format 0_1, or DCI format 2_2, with CRC scrambled by TPC-PUSCH-RNTI, or DCI format 2_3, to absolute and accumulated  values or  values 
	TPC Command Field 
	Accumulated [image: ] or [image: ] [dB]
	Absolute [image: ] or [image: ] [dB] 

	0
	-1
	-4

	1
	0
	-1

	2
	1
	1

	3
	3
	4



…
11.3	Group TPC commands for PUCCH/PUSCH
…
For PUSCH transmission on a serving cell, a UE can be provided
-	a TPC-PUSCH-RNTI for a DCI format 2_2 by tpc-PUSCH-RNTI

-	a field in DCI format 2_2 is a TPC command of 2 bits mapping to  values as described in Clause 7.1.1
-	an index for a location in DCI format 2_2 of a first bit for a TPC command field for an uplink carrier of the serving cell by tpc-Index
-	an index for a location in DCI format 2_2 of a first bit for a TPC command field for a supplementary uplink carrier of the serving cell by tpc-IndexSUL
-	an index of the serving cell by targetCell. If targetCell is not provided, the serving cell is the cell of the PDCCH reception for DCI format 2_2

-	a mapping for the PUSCH power control adjustment state , by a corresponding {0, 1} value of a closed loop index field that is appended to the TPC command field for the uplink carrier or for the supplementary uplink carrier of the serving cell in DCI format 2_2 if the UE indicates a capability to support two PUSCH power control adjustment states, by twoDifferentTPC-Loop-PUSCH, and if the UE is configured for two PUSCH power control adjustment states by twoPUSCH-PC-AdjustmentStates



So the question boils down to UE capabilities, and there is one UE capability indication for absolute TPC command support, and another for supporting PUSCH power control commands on DCI format 2_2 (support for TPC-PUSCH-RNTI) [3]:
	absoluteTPC-Command
Indicates whether the UE supports absolute TPC command mode.
…
tpc-PUSCH-RNTI
Indicates whether the UE supports group DCI message based on TPC-PUSCH-RNTI for TPC commands for PUSCH.



There are no other capabilities related to this functionality. Thus it should be clear that if the UE indicates support for both absolute TPC command and DCI format 2_2 power control for PUSCH, then it supports the combination of the two: absolute PUSCH power control on DCI format 2_2.
Observation 3: If the UE indicates support for absoluteTPC-Command and tpc-PUSCH-RNTI, then that UE supports absolute power control with DCI format 2_2 for PUSCH
Proposal 3: Capture the observation 3 as a RAN1 conclusion as below
· Conclusion: It is RAN1’s understanding that If the UE indicates support for absoluteTPC-Command and tpc-PUSCH-RNTI, then that UE supports absolute power control with DCI format 2_2 for PUSCH
Conclusion
In this document, the following observations and proposals are made:
Observation 1: The timeline for applying the TPC command is provided for accumulated power control adjustment (if the UE is not provided tpc-Accumulation).
Observation 2: The timeline for applying the absolute power control adjustment (if the UE is provided tpc-Accumulation) is missing.

Proposal 1: For absolute power control mode, the same TPC command application timeline is used as for accumulated power control mode. 
Proposal 2: Either take a RAN1 conclusion according to proposal 1, or agree to a TP as below:
	-	 is the PUSCH power control adjustment state for active UL BWP  of carrier  of serving cell  and PUSCH transmission occasion [image: ] if the UE is provided tpc-Accumulation, where
-	 absolute values are given in Table 7.1.1-1
-	The timeline for applying the new TPC command is the same as when the UE is not provided tpc-Accumulation



Observation 3: If the UE indicates support for absoluteTPC-Command and tpc-PUSCH-RNTI, then that UE supports absolute power control with DCI format 2_2 for PUSCH
Proposal 3: Capture the observation 3 as a RAN1 conclusion as below
· Conclusion: It is RAN1’s understanding that If the UE indicates support for absoluteTPC-Command and tpc-PUSCH-RNTI, then that UE supports absolute power control with DCI format 2_2 for PUSCH
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