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In this contribution, we continue discussing joint channel estimation for PUSCH.
Time domain window design
	Agreements:
· For the time domain window for joint channel estimation, down select on the following two options:
· Option 1: The unit of the time domain window is defined separately for the following PUSCH transmissions:
· PUSCH repetition type A
· PUSCH repetition type B, if agreed
· TBoMS, if agreed
· Different TB, if agreed
· Option 2: The unit of the time domain window is the same for the following PUSCH transmission:
· PUSCH repetition type A
· PUSCH repetition type B, if agreed
· TBoMS, if agreed
· Different TB, if agreed
Agreements:
· For joint channel estimation, specify a time domain window during which a UE is expected to maintain power consistency and phase continuity among PUSCH transmissions subject to power consistency and phase continuity requirements.
· FFS how the time domain window is determined (e.g., via explicit configuration and/or implicitly derived) and whether or not to have the possibility of enabling/disabling the time domain window
· FFS the units the time domain window (e.g. repetitions, slots, and/or symbols)
· FFS : association between the potential use case(s) and units of the time window
· FFS: single or multiple time domain windows
· FFS: relation with UE capability
· FFS: whether the term "time domain window" is used in the specification or replaced by other technical terms
FFS whether or not to further consider impacting of timing advance
Agreements:
· For inter-slot frequency hopping with inter-slot bundling, down select on the following two options:
· Option 1: The bundle size (time domain hopping interval) equals to the time domain window size.
· Option 2: The bundle size (time domain hopping interval) can be different from the time domain window size.
· FFS: Whether the bundle size (time domain hopping interval) is explicitly configured or implicitly determined.
· FFS: Whether/How the bundle size (time domain hopping interval) is defined separately for FDD and TDD.
FFS: relation between the bundle size (time domain hopping interval) and the time domain window size


The concept of time domain window was introduced in RAN1#104e. From our view, we need to minimize the specification impact of this new parameter. At least for PUSCH repetition A/B, the time domain window can be implicitly inferred from its repetition factor. Specifically, the time domain window starts from the 1st symbol of 1st PUSCH to the last symbol of last PUSCH within this window as shown in Fig.1. 


(a) Time domain window for PUSCH repetition type A


(b) Time domain window for PUSCH repetition type B
Figure. 1 Time domain window definition
Proposal 1: For PUSCH repetition type A/B, time domain windows can be implicitly inferred from its repetition factor, which starts from the 1st symbol of 1st PUSCH to the last symbol of last PUSCH within this window.
If we finally agree the different TB case, then an explicit indication of time domain window is preferred. From our perspective, since the channel condition between gNB and UE varies from time to time. Semi-static indication of time domain window seems to be less effective. Thus, we incline to use dynamic signaling for time domain indication. Similar to the SLIV indication, we can use a similar way to indicate the exact starting position and the duration of time domain window. 
Proposal 2: For different PUSCHs, time domain windows can be explicitly indicated via DCI, of which the granularity can be slot/symbols.
As analysis above, different channel condition may have different requirements on time domain window. Therefore, we support multiple time domain windows. However, the problem of collision among different time domain window should be studied.
Proposal 3. Multiple time domain windows should be supported.
-FFS: Further investigation on collisions of time domain windows.
For the definition of time domain window for inter-slot bundling, we should wait for the response from RAN4. If RAN4 clarifies the situations that can enable joint channel estimation for non-back-to-back transmissions, this conclusion can be directly utilized for inter-slot bundling. 
Proposal 4. For time domain window of inter-slot frequency hopping with inter-slot bundling, we should wait for RAN4’s response first.
Conclusions
In this contribution, we discuss joint channel estimation over multi-PUSCH with the following proposals:
Proposal 1: For PUSCH repetition type A/B, time domain windows can be implicitly inferred from its repetition factor, which starts from the 1st symbol of 1st PUSCH to the last symbol of last PUSCH within this window.
Proposal 2: For different PUSCHs, time domain windows can be explicitly indicated via DCI, of which the granularity can be slot/symbols.
Proposal 3. Multiple time domain windows should be supported.
-FFS: Further investigation on collisions of time domain windows.
Proposal 4. For time domain window of inter-slot frequency hopping with inter-slot bundling, we should wait for RAN4’s response first.
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