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Introduction
In RAN1#107-e meeting, multiple agreements were reached on joint channel estimation for PUSCH in [1]. One working assumption was made on TPC comnand application for DMRS bundling.
In this contribution, we discuss the remaining issues on joint channel estimation for PUSCH transmission and give our proposals.
Discussion on joint channel estimation
Regarding the TPC command application, the following working assumption were made in last RAN1 meeting. According to the working assumption, TPC command is only applied to next configured TDW, it minimized the impact of missing dynamic event, the UE don’t need to check the dynamic event then to determine the application of TPC command, it’s friendly to UE implementation. It’s preferred to confirm the working assumption. 
In addition, there were long post RAN1 meeting discussion on how to capture the agreements in the specification. Clearly, this working assumption doesn’t require to redefine the transmission occasion to replace the length of the configured TDW. The transmission occasion is defined in section 7 of TS 38.213 which is referred to the time domain resource within a slot, this term is widely used in other specification as well, such as TS38.211, TS38.214. To avoid any confusion, it’s preferred not to re-interpret the transmission occasion for joint channel estimation only. 
	Working assumption: [1]
· 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.


Proposal 1: Confirm the working assumption on TPC command application for DMRS bundling, no need to introduce the new transmission occasion for joint channel estimation. 
Another issue needs to be clarified is DMRS bundling operation with Rel-15/16/17 repetition schemes. Currently according to the endorsed TS38.214 CR in [2], DMRS bundling can work with Rel-17 PUSCH repetition type A, repetition type A with configured grant, PUSCH repetition type B and TBoMS, which are showing in below table.
	 6.1.7	UE procedure for determining time domain windows for bundling DM-RS
For PUSCH transmissions of PUSCH repetition Type A scheduled by DCI format 0_1 or 0_2, PUSCH repetition Type A with a configured grant, PUSCH repetition Type B and TB processing over multiple slots, when PUSCH-DMRS-Bundling is enabled, and for PUCCH transmissions of PUCCH repetition, when PUCCH-DMRS-Bundling is enabled, the UE determines one or multiple nominal TDWs, as follows:
-	For PUSCH transmissions of repetition Type A, PUSCH repetition Type B and TB processing over multiple slots, the duration of each nominal TDW except the last nominal TDW, in number of consecutive slots, is:
-	Given by PUSCH-TimeDomainWindowLength, if configured.



However, according to the agreements made in previous meetings, the DMRS bundling can apply to PUSCH repetition type A scheduled by dynamic or configured grant, also can apply to PUSCH repetition type B scheduled by dynamic or configured grant. And the PUSCH repetition type A is not limited to enhanced 32 repetitions, it can apply to Rel-15/16 repetition schemes as well.
	Agreements: [3]
· For back-to-back PUSCH transmissions across consecutive slots, support necessary design aspects (under the condition of power consistency and phase continuity) to enable joint channel estimation at least for the following case:
· Over back-to-back PUSCH transmissions (of the same TB) for repetition type A scheduled by dynamic grant or configured grant
· FFS details (including possible other cases)
Agreement: [4]
· For back-to-back PUSCH transmissions across consecutive slots, support necessary design aspects (under the condition of power consistency and phase continuity) to enable joint channel estimation for the following cases:
· Over back-to-back PUSCH transmissions (of the same TB) for repetition type B scheduled by dynamic grant or configured grant, if it reuses only those joint channel estimation specification enhancements defined to support repetition Type A. 
· FFS: additional specification enhancements on top of that defined to support repetition Type A
· Only for single layer transmissions
· Subject to UE capability
· FFS: Over back-to-back PUSCH transmissions with different TBs


 With above agreements, the TP in the endorse CR could be updated as in the below table. Other related parts in [2] need to be updated as well.
	6.1.7	UE procedure for determining time domain windows for bundling DM-RS
For PUSCH transmissions of PUSCH repetition Type A , PUSCH repetition Type B and TB processing over multiple slots, when PUSCH-DMRS-Bundling is enabled, and for PUCCH transmissions of PUCCH repetition, when PUCCH-DMRS-Bundling is enabled, the UE determines one or multiple nominal TDWs, as follows:
-	For PUSCH transmissions of repetition Type A, PUSCH repetition Type B and TB processing over multiple slots, the duration of each nominal TDW except the last nominal TDW, in number of consecutive slots, is:
-	Given by PUSCH-TimeDomainWindowLength, if configured.



Proposal 2: Update the specification to capture that DMRS building can be applied to 
· Repetition type A defined in Rel-15 /16 /17 
· Repetition type B with configured grant
Summary
In this contribution, we discuss the  joint channel estimation for PUSCH and have the following proposals:
Proposal 1: Confirm the working assumption on TPC command application for DMRS bundling, no need to introduce the new transmission occasion for joint channel estimation. 
Proposal 2: Update the specification to capture that DMRS building can be applied to 
· Repetition type A defined in Rel-15 /16 /17 
· Repetition type B with configured grant
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