
Page 1

3GPP TSG RAN WG1 #110																		        R1-2206557
Toulouse, France, August 22nd – 26th, 2022

Source: 	Intel Corporation
Title:	Discussion on action of TPC command and restarting DMRS bundling
Agenda item:	8.8
Document for:	Discussion and Decision
[bookmark: _Ref506539118]Introduction
At the RAN1#109-e meeting, the following conclusions and agreements were made regarding joint channel estimation for PUSCH and PUCCH [1]:
Conclusion
· No consensus on confirming the following working assumption in R17.
Working Assumption (Made in RAN1 #107-e)
· 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.
Agreement 
Adopt the TP of proposal 4 in Tdoc R1-2205444 to Section 6.1.7 of TS 38.214   
Conclusion 
RAN1 conclude the following.
· The dynamic PUCCH repetition factor indication mechanism of NR R17 is not applicable to HARQ-ACK for the first SPS PDSCH associated with the activation DCI
· The dynamic PUCCH repetition factor indication mechanism of NR R17 is applicable to HARQ-ACK corresponding to the SPS release DCI
Note: no specification impact with the above conclusions.
Agreement
Adopt the TP of Further update FL proposal 2 in R1-2205626 for Subclause 6.3.1 in TS 38.214.
In the contribution, we discuss remaining issues on joint channel estimation for PUSCH and PUCCH, with primary focus on action of TPC command and restarting DMRS bunding. Correction on enhancements on action of TPC command for DMRS bundling is described in our companion contribution [2]. 
Discussion on action of TPC command
At the RAN1#109-e meeting, it was concluded that RAN1 could not reach consensus on the confirmation of working assumption regarding action of group common TPC commands with format 2_2 [1]. In our view, when DMRS bundling is configured and employed for PUSCH repetitions, for UEs in coverage enhancement mode, it is expected that UE would apply maximum transmit power for the transmission of PUSCH repetitions. In this case, power control accumulation mechanism may not be necessary for DMRS bundling. 
Further, for DMRS bundling, if gNB realizes that a transmit power adjustment is essential for coverage enhancement of uplink transmission, it may be more desirable to treat this as an event so that UE can react quickly and dynamically adjust the transmit power as early as possible. Hence, in our view, action of group common TPC commands is considered as an event for DMRS bundling. 
The following update is proposed for action of group common TPC commands for DMRS bundling, which is also described in our companion contribution [2].

	------------------------------   TP#1: TS 38.214-----------------------------------
[bookmark: _Toc91695505]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.
-	The gap between any two consecutive PUSCH transmissions, or the gap between any two consecutive PUCCH transmissions, exceeds 13 symbols for normal cyclic prefix or exceeds 11 symbols for extended cyclic prefix.
-	The gap between any two consecutive PUSCH transmissions, or the gap between any two consecutive PUCCH transmissions, does not exceed 13 symbols but other uplink transmissions are scheduled between the two consecutive PUSCH transmissions or the two consecutive PUCCH transmissions.
-	For PUSCH transmissions of PUSCH repetition type A, or PUSCH repetition type B or TB processing over multiple slots, a dropping or cancellation of a PUSCH transmission according to clause 9, clause 11.1 and clause 11.2A of [6, TS 38.213].
-	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', a different SRS resource set association is 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]. 
-	Uplink timing adjustment in response to a timing advance command according to clause 4.2 of [6, TS 38.213].
-	Frequency hopping.
-	For reduced capability half-duplex UEs, 
-	a dropping or cancellation of a PUSCH transmission according to clause 17.2 of [6, TS 38.213] or
-	an overlapping of the gap between two consecutive PUSCH transmissions and any symbol of downlink reception or downlink monitoring.
-	Transmit power adjustment in response to a TPC command in DCI format 2_2 according to Clause 7.1 and 7.2 of [6, TS 38.213].
< Unchanged text omitted >


Proposal 1
· Action of group common TPC commands is considered as an event for DMRS bundling

Discussion on restarting DMRS bundling
At the RAN1#109-e meeting, clarification on UE behaviour of restarting DMRS bundling with respect to multiple semi-static and dynamic events within one nominal time domain window (TDW) was discussed. In particular, two scenarios were considered as follows for UEs not capable of restarting DM-RS bundling in response to dynamic events:
· Case 1: when a semi-static event is triggered after one or multiple dynamic events
· Case 2: when a semi-static event overlaps with a dynamic event
At the RAN1#107-e meeting, the following agreement was made regarding the UE behaviour of restarting DMRS bundling [3]: 
	Agreement
· If DM-RS bundling is supported, UE is mandatory to support restarting DM-RS bundling due to semi-static events. UE capability of restarting DMRS bundling is applied only to dynamic events.
· An event is regarded as a dynamic event if it is triggered by a DCI or MAC-CE, otherwise it is regarded as a semi-static event.
· Note: At least frequency hopping event is considered as semi-static event.



Based on the agreement, it is evident that if a semi-static event is triggered, UE is mandatory to support restarting DM-RS bundling. In this regard, when a semi-static event is triggered after one or multiple dynamic events, a new actual TDW is created after the triggered semi-static event within a nominal TDW. Further, no additional UE capability needs to be introduced to handle this issue. Otherwise, this would lead to fragmented UE feature on the support of DMRS bundling, which is not desirable from system operation and would make the DMRS bundling feature less practical.
In addition, Case 2 with overlapping between semi-static and dynamic event can be avoided by a reasonable gNB scheduler implementation. Note that during the maintenance phase for Rel-17 NR coverage enhancement, it is not preferable to further consider Case 2 for discussion, which is mainly targeted for optimization. 
Proposal 2
· For UEs not capable of restarting DM-RS bundling in response to dynamic events, 
· If a semi-static event is triggered after one or multiple dynamic events, a new actual TDW is created after the triggered semi-static event
· No additional specification impact is expected.

[bookmark: _Ref52481833]Conclusions
In this contribution, we discussed remaining issues on joint channel estimation for PUSCH and PUCCH. Further, we summarize the proposals as follows:
Proposal 1
· Action of group common TPC commands is considered as an event for DMRS bundling
Proposal 2
· For UEs not capable of restarting DM-RS bundling in response to dynamic events, 
· If a semi-static event is triggered after one or multiple dynamic events, a new actual TDW is created after the triggered semi-static event
· No additional specification impact is expected.
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