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At the RAN1#107b-e meeting, the following conclusions and agreements were made regarding joint channel estimation for PUSCH [1]:
Conclusion
· It is not expected to redefine transmission occasion for PUSCH/PUCCH for DMRS bundling in Rel-17.
Agreement
· The value range of PUSCH-TimeDomainWindowLength is INTEGER (2..[32]).
· The value range of PUCCH-TimeDomainWindowLength is INTEGER (2..[8]).
· Note: the value shall not exceed the maximum duration.
Agreement
Adopt the following TP to TS 38.214
	· 6.1.7      UE procedure for determining time domain windows for bundling DM-RS
< unchanged text omitted>
-    For PUCCH transmissions of PUCCH repetition, a dropping or cancellation of a PUCCH transmission according to clause 9, clause 9.2.6 and clause 11.1 of [6, TS 38.213].
< unchanged text omitted>


Agreement
Send an LS to RAN4 asking the following question
· For extended CP, is 11-symbol the maximum length for the non-zero un-scheduled gap in-between the PUSCH transmission or PUCCH repetition, when UE is required to maintain power consistency and phase continuity?
Endorsement
[DRAFT] LS on DMRS bundling for PUSCH and PUCCH is endorsed in principle.
Agreement
Final LS R1-2200773 on DMRS bundling for PUSCH and PUCCH is endorsed.
Agreement
· If DMRS bundling and UL beam switching for multi-TRP operation are configured simultaneously, UL beam switching for multi-TRP operation is regarded as a semi-static event.
Agreement
Update the description of the RRC parameters PUSCH-Window-Restart and PUCCH-Window-Restart as follows.
· UE bundles PUSCH DM-RS remaining in a nominal time domain window after event(s) triggered by DCI or MAC-CE that violate power consistency and phase continuity requirements
· UE bundles PUCCH DM-RS remaining in a nominal time domain window after event(s) triggered by DCI or MAC-CE that violate power consistency and phase continuity requirements
Note: Events which are triggered by DCI or MAC CE, but regarded as semi-static events, e.g., frequency hopping, UL beam switching for multi-TRP operation, or other if defined, are excluded.
In the contribution, we discuss remaining issues for joint channel estimation for PUSCH coverage enhancement. Our views on enhancement on PUSCH repetition type A, TB processing over multi-slot PUSCH, PUCCH enhancements, and Msg3 PUSCH repetition are presented in our companion contributions [2], [3], [4] and [5], respectively.
Discussion on events for PUSCH repetitions
At the RAN1#107b-e meeting, it was agreed that PUCCH repetitions with different sets of power control parameters in multi-TRP operation should be regarded as an event that causes power consistency and phase continuity not to be maintained across PUCCH repetitions [1]. Similar design principle can be applied for PUSCH repetitions with different set of power control parameters. In particular, PUSCH repetitions with different sets of power control parameters in multi-TRP operation should be regarded as a semi-static event that causes power consistency and phase continuity not to be maintained across PUSCH repetitions.
The following TP is proposed for PUSCH repetitions with different sets of power control parameters for multi-TRP operation:
	------------------------------   TP#1: TS 38.214-----------------------------------
[bookmark: _Toc91695505]6.1.7	UE procedure for determining time domain windows for bundling DM-RS
< Unchanged text omitted >
-	For PUCCH transmissions of PUCCH repetition, a dropping or cancellation of a PUCCH transmission according to clause 9, clause 9.2.6 and clause 11.1 of [6, TS 38.213].
-	For any two consecutive PUSCH transmissions of PUSCH repetition type A, or PUSCH repetition type B, and when two SRS resource sets are configured in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with higher layer parameter usage in SRS-ResourceSet set to 'codebook' or 'noncodebook' or first and second sets of power control parameters are configured as described in [10, TS 38.321] and in clause 7.1.1 of [6, TS 38.213], a different SRS resource set association is or different power control parameters are used for the two PUSCH transmissions of PUSCH repetition type A, or PUSCH repetition type B, according to Clause 6.1.2.1.
-	For any two consecutive PUCCH transmissions of PUCCH repetition, and when a PUCCH resource used for repetitions of a PUCCH transmission by a UE includes first and second spatial relations or first and second sets of power control parameters, as described in [10, TS 38.321] and in clause 7.2.1 of [6, TS 38.213], different spatial relations or different power control parameters are used for the two PUCCH transmissions of PUCCH repetition, according to Clause 9.2.6 of [6, TS 38.213]. 
< Unchanged text omitted >
The UE shall maintain power consistency and phase continuity within an actual TDW, across PUSCH transmissions of PUSCH repetition Type A scheduled by DCI format 0_1 or 0_2, or PUSCH repetition Type A with a configured grant, or PUSCH repetition type B or TB processing over multiple slots, or across PUCCH transmissions of PUCCH repetition, in case the actual TDW is created in response to frequency hopping, or in response to the use of a different SRS resource set association or different power control parameters for the two PUSCH transmissions of PUSCH repetition type A, or PUSCH repetition type B, [or in response to the use of different spatial relations for the two PUCCH transmissions of PUCCH repetition,] or in response to any event not triggered by DCI or MAC-CE. The UE maintains power consistency and phase continuity within an actual TDW, across PUSCH transmissions of PUSCH repetition Type A scheduled by DCI format 0_1 or 0_2, or PUSCH repetition Type A with a configured grant, or PUSCH repetition type B or TB processing over multiple slots, or across PUCCH transmissions of PUCCH repetition, in case the actual TDW is created in response to an event triggered by DCI other than frequency hopping or by MAC-CE, subject to UE capability. 
< Unchanged text omitted >



Proposal 1
· PUSCH repetitions with different sets of power control parameters in multi-TRP operation should be regarded as a semi-static event that causes power consistency and phase continuity not to be maintained across PUSCH repetitions.
· Agree on TP#1 for PUSCH repetitions with different sets of power control parameters for multi-TRP operation.

At the RAN1#107b-e meeting, it was discussed whether a downlink reception or downlink monitoring for SSB transmission between two PUSCH or PUCCH repetitions is considered as an event for HD-FDD RedCap UEs. Given that HD-FDD RedCap UEs cannot transmit and receive at the same time, power consistency and phase continuity cannot be maintained during two PUSCH and PUCCH repetitions if UEs need to switch and monitor or receive DL channels/signals. In this case, it is more appropriate to consider a downlink reception or downlink monitoring between two PUSCH or PUCCH repetitions as an event for HD-FDD RedCap UEs. 
The following TP is proposed for the event for HD-FDD RedCap UEs.
	------------------------------   TP#2: TS 38.214-----------------------------------
6.1.7	UE procedure for determining time domain windows for bundling DM-RS
< Unchanged text omitted >
Events which cause power consistency and phase continuity not to be maintained across PUSCH transmissions of PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, or PUSCH repetition Type A with a configured grant, or PUSCH repetition type B or TB processing over multiple slots, or PUCCH transmissions of PUCCH repetition, within the nominal TDW, are:
-	A downlink slot or downlink reception or downlink monitoring based on tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated for unpaired spectrum.
-	For the case of reduced capability half-duplex UE, a downlink reception or downlink monitoring.
-	The gap between any two consecutive PUSCH transmissions, or the gap between any two consecutive PUCCH transmissions, exceeds 13 symbols.
< Unchanged text omitted >



Proposal 2
· For HD-FDD RedCap UEs configured with DMRS bundling, a downlink reception or downlink monitoring between two PUSCH or PUCCH repetitions is regarded as an event that causes power consistency and phase continuity not to be maintained across PUSCH or PUCCH repetitions, respectively.
· Agree on TP#2 for the event for HD-FDD RedCap UEs.

Discussion on TPC command 
At the RAN1#107-e meeting, it was agreed as working assumption that the action of group common TPC commands with format 2_2 does not constitute an event that violates power consistency and phase continuity. Further, if UE is configured to accumulate TPC commands, and 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 [6]. 
Note that when UE is configured to accumulate TPC commands, it is reasonable to consider that TPC command is not part of events that violate the power consistency and phase continuity as UE may accumulate the TPC commands and adjust the transmit power accordingly in the next available time domain window. Hence, in our view, the working assumption for action of group-common TPC command for DMRS bundling can be confirmed. Further, the last FFS in the working assumption “no more than 1 TPC command is expected to take effect during a configured TDW” can be agreed. 
At the RAN1#107b-e meeting, it was concluded that it is not expected to redefine transmission occasion for PUSCH/PUCCH for DMRS bundling in Rel-17 [1]. This can help in avoiding misalignment on the interpretation of transmission occasions for transmit power control and for resource allocation. Following a similar design principle, it is more appropriate not to redefine the  and  for power control procedure. 
The following TP is proposed for PUSCH transmit power control procedure for DMRS bundling. 

	------------------------------   TP#3: TS 38.213-----------------------------------
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< Unchanged text 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 = ‘enable’, and for processing TPC command values provided by DCI format 2_2 with CRC scrambled by TPC-PUSCH-RNTI,  where  is the first transmission occasion within a nominal time domain window determined as described in [6, TS 38.214] and  is a transmission occasion within the nominal time domain window after . 
-	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
-	If the UE is provided PUSCH-DMRS-bundling = ‘enable’, and for processing TPC command values provided by DCI format 2_2 with CRC scrambled by TPC-PUSCH-RNTI,  where  is the first transmission occasion within a nominal time domain window determined as described in [6, TS 38.214] and  is a transmission occasion within the nominal time domain window after .
< Unchanged text omitted >


Proposal 3
· Confirm the working assumption for action of group-common TPC command for DMRS bundling.
· No more than 1 TPC command is expected to take effect during a configured TDW.
· Agree on TP#3 for PUSCH transmit power control procedure for DMRS bundling.

[bookmark: _Ref52481833]Conclusions
In this contribution, we discussed remaining issues for joint channel estimation for PUSCH coverage enhancement. Further, we summarize the proposals as follows:
Proposal 1
· PUSCH repetitions with different sets of power control parameters in multi-TRP operation should be regarded as a semi-static event that causes power consistency and phase continuity not to be maintained across PUSCH repetitions.
· Agree on TP#1 for PUSCH repetitions with different sets of power control parameters for multi-TRP operation.
Proposal 2
· For HD-FDD RedCap UEs configured with DMRS bundling, a downlink reception or downlink monitoring between two PUSCH or PUCCH repetitions is regarded as an event that causes power consistency and phase continuity not to be maintained across PUSCH or PUCCH repetitions, respectively.
· Agree on TP#2 for the event for HD-FDD RedCap UEs.
Proposal 3
· Confirm the working assumption for action of group-common TPC command for DMRS bundling.
· No more than 1 TPC command is expected to take effect during a configured TDW.
· Agree on TP#3 for PUSCH transmit power control procedure for DMRS bundling.
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