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Introduction
In this contribution, we share our views focusing on the FFS from RAN1#106e Chair’s notes, on joint channel estimation for PUSCH, following the coverage enhancement work item objectives [1].

Discussion and proposals

In RAN1#106-e the following WA was made:
Working assumption:
· For non-back-to-back PUSCH transmissions (at least for the case of the same TB) across consecutive slots, support necessary design aspects (under the condition of power consistency and phase continuity) to enable joint channel estimation for the following cases:
· Over non-back-to-back PUSCH transmissions (of the same TB) for repetition type A scheduled by dynamic grant or configured grant.
· Over non-back-to-back PUSCH transmissions (of the same TB) for repetition type B scheduled by dynamic grant or configured grant, if it reuses only those joint channel estimation specification enhancements defined to support repetition Type A. 
· FFS: additional specification enhancements on top of that defined to support repetition Type A
· Only for single layer transmissions
· Subject to UE capability
· FFS: Over non-back-to-back PUSCH transmissions with different TBs
· FFS: Over non-back-to-back PUSCH transmissions for TBoMS 
· For the non-back-to-back PUSCH transmissions, it is defined as at least when there is no UL transmission between the two successive PUSCH transmissions
· Subject to UE capability with details FFS (e.g., separate vs. joint capability for type A & type B, w.r.t. OFF power requirements, etc.)
· FFS: Joint channel estimation over non-back-to-back PUSCH transmissions with other uplink transmissions between the two successive PUSCH transmissions across consecutive slot.



For non-back-to-back across non-consecutive slots, a number of FFSs can be identified. 
Our general view is that the specification shall support JCE for as many cases as possible. The motivation is that the specification shall not limit development of enhancements in products. In general, we support the idea of using UE capabilities to enable the network to optimize the JCE configuration when possible. This enables UE vendors to compete with performance enhancements. It further enables a later decision of a possible mandatory support, depending on the actual gains observed in real networks.
With this in mind, we are positive to JCE over non-back-to-back PUSCH transmission both over different TBs, and TBoMS.
Regarding the “at least” when there are no UL transmissions in between two PUSCH transmissions, and the related FFS that possible UL transmissions shall be subject to a UE capability, we are positive. 
Proposal 1: Support JCE over non-back-to-back PUSCH transmission over different TBs.
Proposal 2: Support JCE over non-back-to-back PUSCH transmission over TBoMS.
Proposal 3: Introduce a capability defining if UE support of JCE with UL transmissions in between two PUSCH transmissions.
From the following agreement:
Agreement 
Make down-selection between the following two alternatives:
· Alt 1: UE is not expected to receive TPC commands during the current time domain window.
· Alt 2: UE receives and accumulates TPC commands without taking effect during the current time domain window.


In general, for FDD a UE should be capable of receiving TPC commands at any time. To limit the specification efforts, we see a value in having the same rules for FDD and TDD as much as possible. 
In our view, it is of importance that the UE does not apply power changes during a time domain window (TDW).  
Depending on a UE reported capability, i.e., a capability of supporting DL in a TDW while maintaining phase continuity and amplitude consistency for UL, a UE shall be capable of accumulating TPC commands.
We further notice that in a later agreement also “actual TDW” is defined. Based on this we propose to add this to the alternatives.
Proposal 4: We support Alt 2 with the following modification: “UE receives and accumulates TPC commands without taking effect during a current actual TDW.
Proposal 5: We propose a UE capability indicating if a UE support DL within a TDW or an actual TDW.

Related to TA the following agreement was made:



 Agreement
· UE should not perform TA adjustment during the time domain window.
‐   FFS: UE does not expect to receive TA command to indicate TA adjustment during the TDW.
‐   FFS: UE ignores any TA command which indicates TA adjustment during the TDW.
‐   FFS: UE performs TA adjustment after the TDW if it receives any TA command indicating TA adjustment during the TDW.


Similar to the TPC, we assume that the UE applies TA outside a TDW or an “actual TDW”. Whether the UE expect to receive a TA command during a TDW, or actual TDW, can be subject to capability the same way as for TPC commands. We repeat our Proposal 5:
Proposal 5: We propose a UE capability indicating if a UE support DL within a TDW or an actual TDW.
The second FFS does not make sense to us, e.g., if the TDW is long, and there is opportunity to adjust TA between actual TDWs, a UE can do this. We think that it is more efficient for the UE to accumulate and apply outside the TDW, or actual TDW.
Proposal 6: A UE accumulates TA commands and apply them outside a TDW, or an actual TDW.
We suggest that the 3rd FFS can be agreed with the modification that TA can be applied outside an actual TDW.
Proposal 7: We suggest that a UE can perform TDW adjustment outside an actual TDW.
Finally, based on the following WA:
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 and L is no longer than the maximum duration.
‐   FFS: The maximum value of L is the duration of all repetitions
‐   FFS: Solutions to error propagation issue if for 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.
o    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.
o    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.
o    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.
o    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.

Regarding the FFS: “The start of the configured TDWs for unpaired spectrum is implicitly determined based on semi-static DL/UL configuration”. As proposed by several companies during the Rel 17 WI, we promote the idea that if a UE can handle DL within a configured TDW (subject to a capability), implicitly defining TDW based on UL/DL switching shall be avoided. 
Similarly, there is an FFS that define events that may violate power consistency and phase continuity. With the same reasoning we make the following proposal. 
Proposal 8: Avoid using UL/DL configuration for definition of start of new TDW, or actual TDW.
Regarding Note 2, It is our understanding that the actual TDW will depend on UE capability and can be different for different UEs.
Regarding Note 3, We are not in favor of the term “actual” and propose to use a different term e.g., “applied” or “employed” in the specification.

Proposals and observations repeated
Proposal 1: Support JCE over non-back-to-back PUSCH transmission over different TBs.
Proposal 2: Support JCE over non-back-to-back PUSCH transmission over TBoMS.
Proposal 3: Introduce a capability defining if UE support of JCE with UL transmissions in between two PUSCH transmissions.
Proposal 4: We support Alt 2 with the following modification: “UE receives and accumulates TPC commands without taking effect during a current actual TDW.
Proposal 5: We propose a UE capability indicating if a UE support DL within a TDW or an actual TDW.
Proposal 6: A UE accumulates TA commands and apply them outside a TDW, or an actual TDW.
Proposal 7: We suggest that a UE can perform TDW adjustment outside an actual TDW.
Proposal 8: Avoid using UL/DL configuration for definition of start of new TDW, or actual TDW.
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