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1	Introduction
In RAN#91-e, revised work item for NR coverage enhancements in Rel-17 has been approved with following objectives for in RP-210855 [1]:
· Specification of PUSCH enhancements [RAN1, RAN4]
· Specify the following mechanisms for enhancements on PUSCH repetition type A [RAN1]
· Increasing the maximum number of repetitions up to a number to be determined during the course of the work.
· The number of repetitions counted on the basis of available UL slots.
· Specify mechanism(s) to support TB processing over multi-slot PUSCH [RAN1]
· TBS determined based on multiple slots and transmitted over multiple slots. 
· Specify mechanism(s) to enable joint channel estimation [RAN1, RAN4]
· Mechanism(s) to enable joint channel estimation over multiple PUSCH transmissions, based on the conditions to keep power consistency and phase continuity to be investigated and specified if necessary by RAN4 [RAN1, RAN4]
· Potential optimization of DMRS location/granularity in time domain is not precluded
· Inter-slot frequency hopping with inter-slot bundling to enable joint channel estimation [RAN1]
· Specification of PUCCH enhancements [RAN1, RAN4]
· Specify signaling mechanism to support dynamic PUCCH repetition factor indication [RAN1]
· Specify mechanism to support DMRS bundling across PUCCH repetitions [RAN1, RAN4]
· When applicable, based on similar mechanism(s) for enabling joint channel estimation for PUSCH
· Specify mechanism(s) to support Type A PUSCH repetitions for Msg3 [RAN1]

In this contribution, we provide our views on time-domain window aspects related to joint channel estimation across multiple PUSCHs for improved coverage.

2	Time-domain window for joint channel estimation
In RAN1#106bis-e, following working assumption related to time-domain window for joint channel estimation has been made [2]:
Agreement
It is agreed that
· For PUSCH repetition type A counting based on physical slots
· The start of the first configured TDW is the first physical slot for the first PUSCH transmission.
· The end of the last configured TDW is the last physical slot for the last PUSCH transmission.
· For PUSCH repetition type A counting based on available slots
· The start of the first configured TDW is the first available slot for the first PUSCH transmission.
· The end of the last configured TDW is the last available slot for the last PUSCH transmission. 
· Note: The determination of available slots for PUSCH repetition Type A is defined in AI 8.8.1.1.

Agreement
· For DG-PUSCH, Type1 CG-PUSCH and Type2 CG-PUSCH, the window length L of the configured TDW is at least configured by RRC.
· FFS: For DG-PUSCH and Type2 CG-PUSCH, whether the window length L of the configured TDW can be indicated by DCI or indicated by TDRA table with one additional entry.

Agreement
· The window length L of the RRC configured TDW is configured separately for PUSCH and PUCCH.
· For PUSCH, L is configured per BWP.
FFS whether the window length L can be configured with each row in the TDRA table

Agreement
· For PUSCH repetition type A counting based on physical slots
· The configured TDWs are consecutive, where the start of other configured TDWs is the first physical slot right after the last physical slot of a previous configured TDW.
· For PUSCH repetition type A counting based on available slots
· The configured TDWs are determined based on available slots, where start of a configured TDWs is the next first available slot after the conclusion last available slot of a previous configured TDW.
· Note: The determination of available slots for PUSCH repetition Type A is defined in AI 8.8.1.1.

Working Assumption
Support Actual TDW Option 2b’:
· The start of the first actual TDW is the first available symbol (at least determined by TDRA table) in available slot for the first PUSCH transmission in an available slot within the configured TDW.
· The end of the actual TDW is
· the last available symbol (at least determined by TDRA table) in available slot for the last PUSCH transmission in an available slot within the configured TDW if the actual TDW reaches the end of the last PUSCH transmission within the configured TDW.
· the last available symbol (at least determined by TDRA table) in available slot of the PUSCH transmission right before the event if an event occurs that violates power consistency and phase continuity, and the PUSCH transmission is in an available slot.
· For UE capable of restarting DM-RS bundling, the start of the new actual TDW is the first available symbol (at least determined by TDRA table) in available slot for PUSCH transmission after the event violates power consistency and phase continuity, and the PUSCH transmission is in an available slot.

Agreement
Down-select one of the following options:
   Option 1: 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.
   Option 2: UE capability of restarting DMRS bundling is applied to both semi-static events and dynamic events.


Agreement
Support at least the following events that violate power consistency and phase continuity.
‐   Dropping/cancellation based on Rel-15/16 collision rules.
‐   FFS: Rel-17 collision rules.
‐   DL slot or DL reception/monitoring based on semi-static DL/UL configuration for unpaired spectrum.
‐   FFS: Other UL transmission in between PUSCH/PUCCH transmissions.
‐   Gap between two PUSCH/PUCCH transmissions exceeds 13 symbols.
‐   FFS: Transmission parameters need to be changed due to network-indicated operations, including: Tx power, UL beam/TPMI, and RB allocation.
‐   FFS: TPC command.
‐   FFS: TA adjustment.
‐   FFS: The actual TDW reaches the maximum duration.
‐   FFS: Frequency hopping.
‐   FFS: Precoder cycling.
‐   FFS: other events.
‐   FFS: whether events are semi-static events or dynamic events.
‐   FFS: the time duration of an event.

Agreement:
Down-select one of the following options in this meeting:
Option 1: 
· The maximum value of window length L of the configured TDW should not exceed the maximum duration, which is reported as UE capability as the duration where UE is able to maintain power consistency and phase continuity subject to power consistency and phase continuity requirements.
Option 1’: 
· The maximum value of window length L of the configured TDW should not exceed the maximum duration, which is reported as UE capability as the duration where UE is able to maintain power consistency and phase continuity subject to power consistency and phase continuity requirements.
· If L is not configured, the configured TDW length is equal to all repetitions
· If L is not configured, default behavior should be defined, e.g., the configured TDW length is equal to all repetitions
Option 3’: 
· Whether the window length L of the configured TDW can be longer than maximum duration is subject to UE capability.
· If UE is capable of L being longer than maximum duration,
· The maximum value of the window length L of the configured TDW is the duration of all repetitions.
· FFS: whether L cannot be other values other than the duration of all repetitions, if it is longer than the maximum duration.
· If L is longer than the maximum duration, UE does not expect dynamic events.
· FFS: details of dynamic events

In RAN1#106bis-e, it has been agreed to support RRC configuration of the configured TDW length L, but it is still open if dynamic indication is also needed for DG-PUSCH and Type-2 CG-PUSCH. In our view, there is not enough motivation to support dynamic indication via TDRA table. The RRC configuration for configured window length L for TDW  is enough and moreover, the actual TDW duration can still be adjusted based on violation events including the number of repetitions that can be dynamically indicated. Furthermore, if TDRA rows also indicate the configured window length L and if the maximum size of the TDRA table is not increased, then limited scheduling flexibility will be an issue.

Proposal 1: For PUSCH coverage enhancement in NR Rel-17, for joint channel estimation, the configured window length L for TDW is not dynamically indicated (only RRC indication is sufficient) for DG-PUSCH and Type2 CG-PUSCH

One of the key issues related to TDW is related to the maximum value of window length L. In RAN1#106bis-e, three options have been agreed and downselection to one option should be agreed. One of the contention point is whether the window length L of the configured TDW should be longer than maximum duration. In our view, the maximum duration is basically where the time for which phase continuity and power consistency can be maintained. From that perspective, it makes sense that the window length L configuration should not exceed the maximum duration, otherwise, anyways, it will be considered as violation event. Therefore, option 1 and option 1’ from last meeting are more desirable. Option 1’ provides additional level of detail about the scenario when L is not configured. Basically in that case, the L is limited to the duration of all repetitions. Based on this, we propose to support option 1’.

Proposal 2: For PUSCH coverage enhancement in NR Rel-17, for joint channel estimation, the maximum value of window length L of the configured TDW should not exceed the maximum duration, which is reported as UE capability as the duration where UE is able to maintain power consistency and phase continuity subject to power consistency and phase continuity requirements:
· If L is not configured, default behavior should be defined, e.g., the configured TDW length is equal to all repetitions
Another discussion is whether it is mandatory or can depend on UE reported capability to restart the DM-RS bundling in case of semi-static and/or dynamic violation events. Basically, if it is not mandatory and if UE capability is not reported to restart DM-RS bundling, then once the violation event is encountered, then DM-RS bundling is not applied. In our view, there is no need to mandate for a UE to support restarting DM-RS bundling due to semi-static events. Moreover, same capability should apply for both semi-static and dynamic events. Based on this, option 2 from the previous agreement can be adopted.

Proposal 3: For PUSCH coverage enhancement in NR Rel-17, for joint channel estimation, UE capability of restarting DMRS bundling is applied to both semi-static and dynamic events.


3	Conclusion
In this section, we summarize the observation/proposals from above section:
Proposal 1: For PUSCH coverage enhancement in NR Rel-17, for joint channel estimation, the configured window length L for TDW is not dynamically indicated (only RRC indication is sufficient) for DG-PUSCH and Type2 CG-PUSCH

Proposal 2: For PUSCH coverage enhancement in NR Rel-17, for joint channel estimation, the maximum value of window length L of the configured TDW should not exceed the maximum duration, which is reported as UE capability as the duration where UE is able to maintain power consistency and phase continuity subject to power consistency and phase continuity requirements:
· If L is not configured, default behavior should be defined, e.g., the configured TDW length is equal to all repetitions
Proposal 3: For PUSCH coverage enhancement in NR Rel-17, for joint channel estimation, UE capability of restarting DMRS bundling is applied to both semi-static and dynamic events.
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