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Introduction
NR coverage enhancements work item in RAN1 is basically finalized. There are still some open issues described in the status report of this WID related to TBoMS [1]. For the mechanism(s) to enable joint channel estimation for enhancing coverage of PUSH, some details need to be finalized as the corrections.
This document provides our view on these aspects for enabling joint channel estimation. 

Discussion on remaining issues
Precoding cycling
In RAN1#106-bis-e, it was agreed to define events that violate power consistency and phase continuity in the following agreement. In RAN1#107-e, a few FFS points of this agreement have been solved, e.g., UL beam switching for multi-TRP operation, TPC command, TA adjustment, actual TDW reaches the maximum duration, frequency hopping. We will discuss on precoding cycling aspect in the following. 
	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.


During email-discussions in RAN1#107-e, there were different understandings for precoder cycling between companies. Let us share our understanding on this. In our understanding, the precoder cycling is a transparent diversity scheme, where a UE might or might not have any information of the channel propagation in general, it will generate a set of precoders or select precoders from the codebook, each of which concentrates the transmitted signal power in one certain direction around gNB. The same precoding is applied to across all allocated PUSCH RBs. 
For the interaction among inter-slot frequency hopping (FH), precoding cycling, and joint channel estimation, our view is following. As for the interaction between inter-slot FH and joint channel estimation for PUCCH/PUSCH, a UE performs “hopping intervals determination” -> “configured TDW determination” -> “actual TDW determination” (details in AI 8.8.2). For an alignment with the period of an inter-slot FH and inter-slot precoder cycling with joint channel estimation for the better performance, the same precoder is applied for each hop of the inter-slot FH for PUCCH/PUSCH. This can be achieved by a proper configuration. From the specification perspective, it is necessary to have an agreement to use the same precoder of precoding cycling within an actual TDW. Therefore, we propose following. 
Proposal 1: To specify that a UE expects to perform the same precoder of precoding cycling within an actual TDW

Interaction with inter-slot FH
As the interaction of inter-slot FH was agreed to be discussed in PUCCH enhancement for NR coverage enhancement agenda, our view on a few FFS points is submitted in that agenda [2].

Others
Whether window length L is configured per UL BWP
It was agreed in RAN1#106-bis-e that L is configured per BWP for PUSCH in the following agreement. Since PUCCH configuration is specified per BWP in the existing specifications, L is configured per BWP for PUCCH as well. Therefore, it is not necessary to have an agreement to confirm it again for PUCCH.
	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



Whether UL beam switching for multi-TRP operation is treated as a semi-static or dynamic event
For joint channel estimation, UL beam switching for multi-TRP operation has been agreed to be constituted as an event that violates power consistency and phase continuity as follows. 
	Agreement
· If DMRS bundling and UL beam switching for multi-TRP operation are configured simultaneously, UL beam switching for multi-TRP operation constitutes an event that violates power consistency and phase continuity.
· FFS: UL beam switching for multi-TRP operation is regarded as a semi-static event.


In Rel. 17 feMIMO, it has been agreed to support UL beam switching every repetition or every 2 repetitions of PUCCH/PUSCH in single DCI-based multi-TRP operation. Regarding above FFS point, we think that UL beam switching in a single DCI-based multi-TRP operation is triggered by the DCI or MAC-CE, it should be dynamic event as definition of event that reached in RAN1#107-e. Separately, we are open to hear any good reason from companies to have an exception on this aspect, i.e., to treat it as a semi-static event. 

Proposal 2: UL beam switching in a single DCI-based multi-TRP operation is treated as a dynamic event


Conclusions
In this contribution, we provide our view on joint channel estimation for PUSCH. We made the following proposals. 

Proposal 1: To specify that a UE expects to perform the same precoder of precoding cycling within an actual TDW
Proposal 2: UL beam switching in a single DCI-based multi-TRP operation is treated as a dynamic event
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