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Introduction
In the last meeting, following proposal has been discussed but haven’t been concluded.
	Proposed Conclusion 6.12.1:  There is no consensus to support the joint operation of PUCCH repetition and (dynamic or semi-static) PUCCH cell switching in Rel-17. 
· A UE is not expecting to be configured with dynamic or semi-static PUCCH cell switching and PUCCH repetitions for any PUCCH resource of any PHY priority within a PUCCH cell group.



In this contribution, we provide our views on the above proposals and also discuss on other aspects
Discussion
After the last meeting, UE feedback enhancement is considered as completed overall. However, few remaining issues haven’t been concluded yet, due to matter of time. In this section, we provide our views on the remaining issues and propose possible solutions to solve these issues. 

dynamic/semi-static PUCCH cell switching + PUCCH repetition
Currently, PUCCH cell switching is applied only for a slot. If UE is configured with PUCCH resource having repetition factor, the UE would determine PUCCH occasions over multiple slots. In addition, if the UE is also configured with PUCCH cell switching based on semi-static pattern, it is necessary to define how to handle multiple PUCCH occasions over multiple slots and the PUCCH cell switching pattern which may or may not be aligned.
There were two alternatives which had been discussed for this issue. The alternatives are listed in below. 
· Alt. 1: The target cell is determined for each PUCCH repetition individually (i.e., switching within the repetition bundle supported): 
· Alt. 2 : For semi-static PUCCH cell switching, a PUCCH repetition transmission on a different target PUCCH cell from the PUCCH cell of the first PUCCH repetition is not supported 
· Alt. 2A : Postpone PUCCH mapped to different PUCCH cell from the first PUCCH occasion
· Alt. 2B : Drop PUCCH mapped to different PUCCH cell from the first PUCCH occasion
· Alt. 2C : PUCCH carrier switching within PUCCH repetition bundle is not expected at UE

First of all, it should be noted that PUCCH carrier switching and PUCCH repetition have different technical purpose and domain. PUCCH carrier switching is basically to increase PUCCH availability in TDD CA configuration. PUCCH repetition is to ensure coverage and/or reliability up to requirement. 
In case of the issue between PUCCH repetition and SPS HARQ-ACK deferral, we understood that PUCCH repetition can replace SPS HARQ-ACK deferral to resolve UL/DL collision. On the other hand, PUCCH carrier switching and PUCCH repetition have totally different goals, the side effect of the case where joint operation is not supported would be larger than other issues. 
According to the discussion in the previous meetings, the majority view was that PUCCH resource is given by target carrier (i.e., the carrier with the first PUCCH occasion) configuration, so the PUCCH repetition would be done within the target carrier. There are also different views, for example, PUCCH repetition would be performed between different cells for the diversity gain. In our view, it is unclear how to determine PUCCH resources in the cell not indicated as target carrier and the benefit and gain hasn’t been identified yet.
Considering dynamic PUCCH carrier switching, it would be straightforward that carrier indication in DL assignment applies to all repetition bundle, if joint configuration with PUCCH repetition is supported. It means that, UE may not switch PUCCH carrier within repetition bundle at least for the case of dynamic PUCCH carrier switching. Thus, if Alt. 2 is adopted, UE behaviors between dynamic and semi-static can be aligned. 
From those point of views, we would like to prioritize simplicity rather than unidentified gain at this late stage, like other simultaneous configuration. We cannot see the reason to make a difference for this case. Among Alt. 2 family, our preference is Alt. 2A

Proposal #1: For semi-static PUCCH cell switching, Adopt Alt. 2 as a baseline. 
· Among Alt. 2A/B/C, down-select one until RAN1#109-e. 
Proposal #2: For dynamic PUCCH cell switching and PUCCH repetitions, indicated PUCCH cell applies to all repetition.
· All repetitions have same target PUCCH cell so that a PUCCH repetition transmission on a different target PUCCH cell from the PUCCH cell of the first PUCCH repetition is not supported. 

In our view, the advantage of Alt. 1 are diversity and reduced total transmission time, which are meaningful for URLLC. Considering that, it could be considered to support Alt. 1 additionally to Alt. 2. If both of Alternatives are supported, UE can report capable UE behavior via UE capability signaling and UE can be configured with one of PUCCH repetition method.

If Alt. 1 is supported, it should be specify how to determine PUCCH resource in different cells and how to handle different subcarrier spacing between cells. To minimize issues, we would like to propose to support Alt. 1 only for PUCCH cells having same subcarrier spacing, i.e., equal PUCCH slot length.
Proposal #3: For semi-static PUCCH cell switching and PUCCH repetitions, if Alt. 1 is supported additionally to Alt. 2, Alt. 1 is limited only when PUCCH cells have the same subcarrier spacing. 

Editorial for Type-3 HARQ-ACK codebook determination
In the previous meeting, an issue on spec description for HARQ-ACK codebook determination was raised in [2]. The issue is that the two different ways to configure one enh. Type 3 CB (using either pdsch-HARQ-ACK-enhType3perCC or pdsch-HARQ-ACK-enhType3perHARQ) are currently not captured in the specifications. 
The reason of the problem is that discrete cell and HARQ process sets are not considered in pseudo code. In order to solve this problem, we propose following text proposal. In the text proposal, we re-define set c and set h according to the indicated enhanced type-3 sub-codebook, and change declaration position of set h so that set h can be re-defined for each serving cell. 
Proposal #4: The following TP to 38.213 is endorsed for the editor’s CR:
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If a UE is provided pdsch-HARQ-ACK-OneShotFeedback, the UE determines  HARQ-ACK information bits, for a total number of  HARQ-ACK information bits, of a Type-3 HARQ-ACK codebook according to the following procedure. If the UE is provided pdsch-HARQ-ACK-enhType3List and a DCI format scheduling PDSCH reception and triggering the Type-3 HARQ-ACK codebook includes a Type3-subcodebook-index field that provides a value for pdsch-HARQ-ACK-enhType3Index, the UE determines a number of indicated serving cells  and a number of indicated HARQ processes  for each indicated serving cell  from the entry in pdsch-HARQ-ACK-enhType3List corresponding to the pdsch-HARQ-ACK-enhType3Index value. If the DCI format does not include the Type3-subcodebook-index field, the pdsch-HARQ-ACK-enhType3Index value is zero.
Set  to the number of configured serving cells or, when applicable, to 
Set  to the value of nrofHARQ-ProcessesForPDSCH for serving cell , if provided; else, set  . When applicable, set  to 
Set  to the value of maxNrofCodeWordsScheduledByDCI for serving cell  if harq-ACK-SpatialBundlingPUCCH is provided and , or if harq-ACK-SpatialBundlingPUCCH is not provided, or if maxCodeBlockGroupsPerTransportBlock is provided for serving cell ; else, set 
Set  to the number of HARQ-ACK information bits per TB for PDSCH receptions on serving cell  as described in clause 9.1.1 if maxCodeBlockGroupsPerTransportBlock is provided for serving cell  and pdsch-HARQ-ACK-OneShotFeedbackCBG or pdsch-HARQ-ACK-enhType3CBG is provided; else, set 
Set  if pdsch-HARQ-ACK-OneShotFeedbackNDI or pdsch-HARQ-ACK-enhType3NDI is provided; else set 
Set  – serving cell index : lower indexes correspond to lower RRC indexes of corresponding cell in the indicated entry in pdsch-HARQ-ACK-enhType3List if the UE is provided pdsch-HARQ-ACK-enhType3List
Set  – HARQ process number 
Set  – TB index
Set  – CBG index
Set 
while 
Set  – HARQ process number : lower indexes correspond to lower HARQ process number of corresponding HARQ process for serving cell  in the indicated entry in pdsch-HARQ-ACK-enhType3List if the UE is provided pdsch-HARQ-ACK-enhType3List
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In addition to this, the name of DCI field determining type-3 sub codebook hasn’t been aligned between 38.213 and 38.212. To align those, we also provide text proposal to rename “Type3-subcodebook-index” to “Enhanced Type 3 codebook indicator”
Proposal #5: The following TP to 38.213 is endorsed for the editor’s CR:

	9.1.4	Type-3 HARQ-ACK codebook determination 
If a UE is provided pdsch-HARQ-ACK-OneShotFeedback, the UE determines  HARQ-ACK information bits, for a total number of  HARQ-ACK information bits, of a Type-3 HARQ-ACK codebook according to the following procedure. If the UE is provided pdsch-HARQ-ACK-enhType3List and a DCI format scheduling PDSCH reception and triggering the Type-3 HARQ-ACK codebook includes a Type3-subcodebook-index Enhanced Type 3 codebook indicator field that provides a value for pdsch-HARQ-ACK-enhType3Index, the UE determines a number of indicated serving cells  and a number of indicated HARQ processes  for each indicated serving cell  from the entry in pdsch-HARQ-ACK-enhType3List corresponding to the pdsch-HARQ-ACK-enhType3Index value. If the DCI format does not include the Type3-subcodebook-index Enhanced Type 3 codebook indicator field, the pdsch-HARQ-ACK-enhType3Index value is zero.
*** Unchanged text is omitted ***

the DCI format provides a request for a Type-3 HARQ-ACK codebook report and does not schedule a PDSCH reception. If the UE is provided pdsch-HARQ-ACK-enhType3List and the DCI format includes a Type3-subcodebook-index Enhanced Type 3 codebook indicator field that provides a value for pdsch-HARQ-ACK-enhType3Index, the UE determines a number of indicated serving cells  and a number of indicated HARQ processes  for each indicated serving cell  from the entry in pdsch-HARQ-ACK-enhType3List corresponding to the pdsch-HARQ-ACK-enhType3Index value. If the DCI format does not include the Type3-subcodebook-index Enhanced Type 3 codebook indicator field, the pdsch-HARQ-ACK-enhType3Index value is provided by the value of MCS field in the DCI format. The UE is expected to provide HARQ-ACK information in response to the request for the Type-3 HARQ-ACK codebook after  symbols from the last symbol of a PDCCH providing the DCI format, where the value of  for  is provided in clause 10.2 by replacing "SPS PDSCH release" with "DCI format". 
--------------------------------------------------------End text proposal----------------------------------------------------------



Conclusions
In this contribution, remaining issues on HARQ-ACK feedback enhancements for URLLC were discussed, and the followings are proposed.
Proposal #1: For semi-static PUCCH cell switching, Adopt Alt. 2 as a baseline. 
· Among Alt. 2A/B/C, down-select one until RAN1#109-e. 
Proposal #2: For dynamic PUCCH cell switching and PUCCH repetitions, indicated PUCCH cell applies to all repetition.
· All repetitions have same target PUCCH cell so that a PUCCH repetition transmission on a different target PUCCH cell from the PUCCH cell of the first PUCCH repetition is not supported. 

Proposal #3: For semi-static PUCCH cell switching and PUCCH repetitions, if Alt. 1 is supported additionally to Alt. 2, Alt. 1 is limited only when PUCCH cells have the same subcarrier spacing. 
Proposal #4: The following TP to 38.213 is endorsed for the editor’s CR:

	9.1.4	Type-3 HARQ-ACK codebook determination 
If a UE is provided pdsch-HARQ-ACK-OneShotFeedback, the UE determines  HARQ-ACK information bits, for a total number of  HARQ-ACK information bits, of a Type-3 HARQ-ACK codebook according to the following procedure. If the UE is provided pdsch-HARQ-ACK-enhType3List and a DCI format scheduling PDSCH reception and triggering the Type-3 HARQ-ACK codebook includes a Type3-subcodebook-index field that provides a value for pdsch-HARQ-ACK-enhType3Index, the UE determines a number of indicated serving cells  and a number of indicated HARQ processes  for each indicated serving cell  from the entry in pdsch-HARQ-ACK-enhType3List corresponding to the pdsch-HARQ-ACK-enhType3Index value. If the DCI format does not include the Type3-subcodebook-index field, the pdsch-HARQ-ACK-enhType3Index value is zero.
Set  to the number of configured serving cells or, when applicable, to 
Set  to the value of nrofHARQ-ProcessesForPDSCH for serving cell , if provided; else, set  . When applicable, set  to 
Set  to the value of maxNrofCodeWordsScheduledByDCI for serving cell  if harq-ACK-SpatialBundlingPUCCH is provided and , or if harq-ACK-SpatialBundlingPUCCH is not provided, or if maxCodeBlockGroupsPerTransportBlock is provided for serving cell ; else, set 
Set  to the number of HARQ-ACK information bits per TB for PDSCH receptions on serving cell  as described in clause 9.1.1 if maxCodeBlockGroupsPerTransportBlock is provided for serving cell  and pdsch-HARQ-ACK-OneShotFeedbackCBG or pdsch-HARQ-ACK-enhType3CBG is provided; else, set 
Set  if pdsch-HARQ-ACK-OneShotFeedbackNDI or pdsch-HARQ-ACK-enhType3NDI is provided; else set 
Set  – serving cell index : lower indexes correspond to lower RRC indexes of corresponding cell in the indicated entry in pdsch-HARQ-ACK-enhType3List if the UE is provided pdsch-HARQ-ACK-enhType3List
Set  – HARQ process number 
Set  – TB index
Set  – CBG index
Set 
while 
Set  – HARQ process number : lower indexes correspond to lower HARQ process number of corresponding HARQ process for serving cell  in the indicated entry in pdsch-HARQ-ACK-enhType3List if the UE is provided pdsch-HARQ-ACK-enhType3List

--------------------------------------------------------End text proposal----------------------------------------------------------


Proposal #5: The following TP to 38.213 is endorsed for the editor’s CR:
	9.1.4	Type-3 HARQ-ACK codebook determination 
If a UE is provided pdsch-HARQ-ACK-OneShotFeedback, the UE determines  HARQ-ACK information bits, for a total number of  HARQ-ACK information bits, of a Type-3 HARQ-ACK codebook according to the following procedure. If the UE is provided pdsch-HARQ-ACK-enhType3List and a DCI format scheduling PDSCH reception and triggering the Type-3 HARQ-ACK codebook includes a Type3-subcodebook-index Enhanced Type 3 codebook indicator field that provides a value for pdsch-HARQ-ACK-enhType3Index, the UE determines a number of indicated serving cells  and a number of indicated HARQ processes  for each indicated serving cell  from the entry in pdsch-HARQ-ACK-enhType3List corresponding to the pdsch-HARQ-ACK-enhType3Index value. If the DCI format does not include the Type3-subcodebook-index Enhanced Type 3 codebook indicator field, the pdsch-HARQ-ACK-enhType3Index value is zero.
*** Unchanged text is omitted ***

the DCI format provides a request for a Type-3 HARQ-ACK codebook report and does not schedule a PDSCH reception. If the UE is provided pdsch-HARQ-ACK-enhType3List and the DCI format includes a Type3-subcodebook-index Enhanced Type 3 codebook indicator field that provides a value for pdsch-HARQ-ACK-enhType3Index, the UE determines a number of indicated serving cells  and a number of indicated HARQ processes  for each indicated serving cell  from the entry in pdsch-HARQ-ACK-enhType3List corresponding to the pdsch-HARQ-ACK-enhType3Index value. If the DCI format does not include the Type3-subcodebook-index Enhanced Type 3 codebook indicator field, the pdsch-HARQ-ACK-enhType3Index value is provided by the value of MCS field in the DCI format. The UE is expected to provide HARQ-ACK information in response to the request for the Type-3 HARQ-ACK codebook after  symbols from the last symbol of a PDCCH providing the DCI format, where the value of  for  is provided in clause 10.2 by replacing "SPS PDSCH release" with "DCI format". 
--------------------------------------------------------End text proposal----------------------------------------------------------
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