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1. Introduction
In this contribution, we discuss remaining issues on NR coverage enhancement.
2. Discussion on joint channel estimation for PUSCH and PUCCH
2. Clarification of restarting DMRS bundling
RAN1 has not yet concluded the behavior of restarting DMRS bundling subject to semi-static events after dynamic events within one nominal TDW, and it was agreed at the RAN#97-e that RAN1 will continue the related discussion [1]. Whether it is mandatory to support restarting DMRS bundling subject to semi-static events even after dynamic events is controversial, even though the current CR description can be read as it is mandatory function for UE supporting DMRS bundling.
There are two agreements related to the restarting DMRS bundling as follows.
	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.

The following working Assumption is confirmed.
	Working assumption:
For joint channel estimation for PUSCH repetition type A of PUSCH repetitions of the same TB, all the repetitions are covered by one or multiple consecutive/non-consecutive configured TDWs.
· Each configured TDW consists of one or multiple consecutive physical slots.
· The window length L of the configured TDW(s) can be explicitly configured with a single value.
· FFS: The maximum value of L
· FFS: Solutions to error propagation issue if L is longer than the maximum duration is to be discussed further.
· FFS: The window length L is configured per UL BWP
· The start of the first configured TDW is the first PUSCH transmission
· FFS: The first available slot/symbol, or the first physical slot/symbol for the first PUSCH transmission.
· The start of other configured TDWs can be implicitly determined prior to first repetition.
· FFS: The configured TDWs are consecutive for paired spectrum/SUL band
· FFS: The start of the configured TDWs for unpaired spectrum is implicitly determined based on semi-static DL/UL configuration.
· The end of the last configured TDW is the end of the last PUSCH transmission.
· FFS: The end of the configured TDW is the last available slot/symbol, or the last physical slot/symbol for the last PUSCH transmission.
· Within one configured TDW, one or multiple actual TDWs can be implicitly determined:
· The start of the first actual TDW is the first PUSCH transmission within the configured TDW.
· FFS: The first available slot/symbol, or the first physical slot/symbol for the first PUSCH transmission.
· After one actual TDW starts, UE is expected to maintain the power consistency and phase continuity until one of the following conditions is met, then the actual TDW is ended.
· The actual TDW reaches the end of the last PUSCH transmission within the configured TDW.
· FFS: The end of the actual TDW is the last available slot/symbol, or the last physical slot/symbol for the last PUSCH transmission.
· An event occurs that violates power consistency and phase continuity
· FFS: The events may include e.g., a DL slot based on DL/UL configuration for unpaired spectrum, the actual TDW reaches the maximum duration, DL reception/monitoring occasion for unpaired spectrum, high priority transmission, frequency hopping, precoder cycling.
· FFS: The end of the actual TDW is the last available slot/symbol of the PUSCH transmission right before an event such that the power consistency and phase continuity are violated.
· If the power consistency and phase continuity are violated due to an event, whether a new actual TDW is created is subject to UE capability of supporting restarting DMRS bundling.
· If UE is capable of restarting DM-RS bundling, one new actual TDW is created after the event, 
· FFS: The start of the new actual TDW is the first available slot/symbol for PUSCH transmission after the event.
· If UE is not capable of restarting DM-RS bundling, no new actual TDW is created until the end of the configured TDW.
· FFS: UE capability of restarting DMRS bundling is applied only to dynamic event or not
Note 1: A ‘configured TDW’ refers to a time domain window whose length can be configured to ‘L’ and whose start and end is determined as described above. 
Note 2: An ‘actual TDW’ refers to a time domain window during whose entire duration the DM-RS bundling is actually applied. An ‘actual TDW’ duration is always less than or equal to the ‘configure TDW’ duration.
Note 3: Whether the terms ‘configured TDW’ and ‘actual TDW’ are revised to other terms and if such terminology is used in specifications is to be further discussed.





The first agreement explicitly states that it is mandatory to restart DMRS bundling subject to nominal TDW. However, the agreement was made without considering the scenarios where semi-static events occur after dynamic events in one nominal TDW. Also, the second agreement states no new actual TDW is created until the end of the nominal TDW according to UE capability. Considering these aspects, it is not fair to mandate UE to restart DMRS bundling subject to semi-static events even after dynamic events within a nominal TDW. On the other hand, the difficulties of UE to restart DMRS bundling subject to dynamic events and semi-static events are different. Unlike dynamic events, semi-static event timing can be known when UE is scheduled to transmit PUSCH with DMRS bundling. If UE is prohibited to restart DMRS bundling subject to semi-static events after dynamic events due to the lack of capability for restarting DMRS bundling subject to dynamic events, the duration applied to DMRS bundling would be unnecessarily shortened. To avoid the loss of coverage performance gain, it is reasonable to introduce separate UE capabilities that correspond to different implementation difficulties as follows.
・UE with capability 1 (new capability): UE has the ability to restart DMRS bundling subject to semi-static events, even when a dynamic event is precedent or overlapping with the corresponding semi-static event.
・UE with capability 2 (FG30-4g): UE has the ability to restart DMRS bundling subject to semi-static events or dynamic events
・UE without capability 1/2: UE (which supports DMRS bundling) has the ability to restart DMRS bundling subject to semi-static events, unless any dynamic event is overlapping or triggered before the corresponding semi-static event within the nominal TDW.
The detail of proposed UE capabilities is described in our companion contribution for the UE feature discussion [2]. 
Proposal 1: Support the following multiple UE capabilities related to restarting DMRS bundling.
・UE with capability 1: UE has the ability to restart DMRS bundling subject to semi-static events, even when a dynamic event is precedent or overlapping with the corresponding semi-static event.
・UE with capability 2: UE has the ability to restart DMRS bundling subject to semi-static events or dynamic events
・UE without capability 1/2: UE (which supports DMRS bundling) has the ability to restart DMRS bundling subject to semi-static events, unless any dynamic event is overlapping or triggered before the corresponding semi-static event within the nominal TDW.
3. Conclusion
In this contribution, we discussed remaining issues on NR coverage enhancement. Based on the discussion we made the following proposal.
Proposal 1: Support the following multiple UE capabilities related to restarting DMRS bundling.
・UE with capability 1: UE has the ability to restart DMRS bundling subject to semi-static events, even when a dynamic event is precedent or overlapping with the corresponding semi-static event.
・UE with capability 2: UE has the ability to restart DMRS bundling subject to semi-static events or dynamic events
・UE without capability 1/2: UE (which supports DMRS bundling) has the ability to restart DMRS bundling subject to semi-static events, unless any dynamic event is overlapping or triggered before the corresponding semi-static event within the nominal TDW.
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