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1 Introduction
In the last RAN1 meeting (R1-106b-e), the implementation of Joint channel estimation for multi-slot PUSCH (JCE) was debated and the few agreements were made [1]. In this paper, we provide our views on the open issues to enable the joint channel estimation.
2 Discussion
There is agreement in the last meeting as below:
	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.



So far, it is unclear how events will be defined and whether/how the event based solutions can be forward compatible considering the evolution of the this feature and other features in the later releases. So restarting DMRS bundling should be up to UE capability for both semi-static and dynamic events. 
[bookmark: _Ref87108057]Proposal 1: Option 2 is supported, i.e., UE capability of restarting DMRS bundling is applied to both semi-static events and dynamic events. 
There is an agreement in the last meeting as below:
	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.



Actually, it may be hard to list all events especially considering any unknow events which may happen or be introduced in the future releases. Thus, it is better to discuss the cases to be supported for alignment between BS and UE. Then the other cases than the supported would be treated as the events up to UE implementation. Our preference is option 2 due to feasibility and forward compatibility.
[bookmark: _Ref87108059]Proposal 2: Two options for discussion of events and Option 2 is preferred:
· Option 1: Support all events as much as possible
· Option 2: Only define the cases/events to be supported w/o violation. The other cases will be treated as violation by default. 
There is an agreement in the last meeting as below:
	Down-select one of the following options in this meeting:
Option 1: 
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’: 
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.
0. If L is not configured, the configured TDW length is equal to all repetitions
0. If L is not configured, default behavior should be defined, e.g., the configured TDW length is equal to all repetitions
Option 3’: 
1. Whether the window length L of the configured TDW can be longer than maximum duration is subject to UE capability.
0. If UE is capable of L being longer than maximum duration,
0. The maximum value of the window length L of the configured TDW is the duration of all repetitions.
0. FFS: whether L cannot be other values other than the duration of all repetitions, if it is longer than the maximum duration.
0. If L is longer than the maximum duration, UE does not expect dynamic events.
1. FFS: details of dynamic events




TDW (L) should be always less than the maximum duration over which phase continuity can be maintained by an UE. The maximum duration over which phase continuity and power consistency can be maintained is based on the UE capability and recommended by RAN4. If L is greater than maximum duration over which phase continuity maintained (D), then the benefits of DMRS bundling cannot be reaped and on the other hand the effects of phase error will degrade the performance. So, the window length L should always be less than D and configured for every UL BWP. Besides it is expected L to be less than the duration over which all the PUSCH repetitions of JCE is configured (N).
[bookmark: _Ref87108061]Proposal 3: . Where L is the configured time domain window length, D is the maximum duration that an UE can maintain phase continuity and power consistency (based on recommendation by RAN4) and N is the duration of PUSCH repetitions of same TB over which JCE is spanning.
[bookmark: _Ref87108063]Proposal 4: Option 1 is supported, i.e., 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
3 Summary
In this paper, we discussed the pending issues of joint channel estimation. We have the following proposals. 
Proposal 1: Option 2 is supported, i.e., UE capability of restarting DMRS bundling is applied to both semi-static events and dynamic events.
Proposal 2: Two options for discussion of events and Option 2 is preferred:
· Option 1: Support all events as much as possible
· Option 2: Only define the cases/events to be supported w/o violation. The other cases will be treated as violation by default. 
Proposal 3: . Where L is the configured time domain window length, D is the maximum duration that an UE can maintain phase continuity and power consistency (based on recommendation by RAN4) and N is the duration of PUSCH repetitions of same TB over which JCE is spanning.
[bookmark: _GoBack]Proposal 4: Option 1 is supported, i.e., 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
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