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1	Introduction
In this contribution we share our view on the issues that we observe for the endorsed TEI.
2	Discussions
In RAN1#113 meeting, the following agreement was made:
	Agreement
If UCI multiplexing of different priorities is not enabled, the restriction on scheduling PDSCH after UL grant is removed for the case of PUSCH with repetitions except the first repetition
· UE generates Type-1 HARQ-ACK codebook according to the existing specification with the modification of setting the actual ‘ACK/NACK’ value corresponding to PDSCH(s) scheduled after the UL grant.
· UE generates Type-2/3 HARQ-ACK codebook according to the existing specification.
· For Type-2 CB, UL DAI is used for generating HARQ CB.
· This feature is subject to separate UE capabilities for type-1, type-2, and type-3 codebooks. 
· RRC parameter(s) to configure the function of scheduling PDSCH after a UL DCI format and multiplexing associated HARQ on a PUSCH repetition except the first repetition are introduced in Rel-18.
· Note: the number of PUSCH repetitions can be scheduled/configured by gNB.
· Note: same principle of current specification which UL DAI in UL grant is applied to each PUSCH repetition is reused.
· The timeline specified in TS 38.213 Clause 9.2.5 are satisfied, i.e. between the last PDSCH and PUCCH,  between the last PDCCH among UL grant /DL grant(s) and the earliest PUCCH or PUSCH  
· Additional UE capabilities are introduced to support the following functions (UE will be configured by gNB to use the following features via RRC)
· HARQ-ACK codebook size change on a PUCCH slot
· PUCCH resource change on a PUCCH slot



In thisThe corresponding UE features are shown in Table 1 (without changes in red font).
2.1	On condition for the codebook size
The last bullet in the agreement above is incorrect and has caused issues in corresponding UE features discussions (see our companion contribution).
The discussions for the corresponding UE features have become complicated and includes contradicting descriptions. The major underlying reason for such a complications is the condition on same or different codebook size.
Definitely the restriction on the same codebook size is not motivated from network point of view, since the typical case of operation is that there are more DL opportunities to schedule before UL grant that after UL grant before start of repetition. Hence, this restriction makes the feature almost useless from network point of view.
On the other hand, it is not clear the how the restriction on same of different codebook size has any benefit and reduces UE’s complexity. Indeed, it forces the UE to adopt different logic and procedures for this case as compared to the normal UE procedures for codebook generation. 
That in practice means that after any UL grant the UE has to execute the new logic/procedure.
And how does the new logic work?
· For example for Type-2 codebook, UE determines the size of codebook size based on detected PDSCHs and UL DAI. Then, UE needs to make a comparison and evaluate whether the generated codebook is valid or not based on its size. Considering the chance of DL miss-detection UE may assume error case in case of mis-match and after comparison. 
· Another example for Type-2 codebook is that the UE determines the size of codebook size based on detected PDSCHs and UL DAI and stops detecting PDSCHs when the size matched the size of codebook size before the UL grant, or the UE performs padding to match the size if needed. 

The argument that the gNB should ensure the same codebook size, is not a reasonable argument due to DL miss-detection and contradicts with the whole principal on codebook generation.
The important factor is to follow the UL DAI for codebook generation before or after UL DAI.
Therefore, this restriction not only is technically wrong but also increases UE complexity and make the feature useless from network point of view.
[bookmark: _Toc149949808]The condition on same codebook size is technically incorrect.
[bookmark: _Toc149949809]The condition on same codebook size increases UE complexity.
[bookmark: _Toc149949810]The condition on same codebook size makes the feature useless to be enabled.
[bookmark: _Toc149949811]The important factor is following the UL DAI for codebook generation before or after UL DAI, and not requiring the same codebook size before or after UL DAI
Therefore, we believe that this in an incorrect approach and should be corrected both in the agreement (see our companion contribution [1]) and the corresponding UE features. Therefore, we propose the followings for the UE features:

[bookmark: _Toc149949814]Remove “HARQ-ACK codebook size change on a PUCCH slot” in above agreement.

[bookmark: _Ref178064866]2.2 On condition for the PUCCH resource
Another condition for the UE features in the agreement above is the condition on the same PUCCH resource. Similar to the previous discussion, it is not clear the how the restriction on PUCCH resource has any benefit and reduces UE’s complexity. Indeed, it forces the UE to adopt different logic and procedures for this case as compared to the normal UE procedures for PUCCH resource determination.
Per normal procedures, based on the codebook size and indicated PRI, the UE determines the PUCCH resource for carrying HARQ-ACK. That in practice means that after any UL grant the UE has to execute the new logic/procedure.
And how does the new logic work?
· Does the UE determine PUCCH resources before and after and make comparison? What if there is a mismatch at the outcome of comparison due to DL misdetection?
When it comes to PUCCH resource, there is one element that can indeed reduce the UE complexity, and that skipping multiplexing timeline calculation as the following:
If in a PUCCH slot that UE has determined a PUCCH resource for HARQ-ACK information corresponding to the PDSCHs before UL grant and UE determines a PUCCH resource for HARQ-ACK information corresponding to the PDSCHs after UL grant, the UE can skip new timeline calculation if these two PUCCH resources start at the same time in the PUCCH slot.
We believe that is an important aspect that simplifies UE’s complexity and worth to be indicated as capability.
[bookmark: _Toc149949812]The condition on same PUCCH resource increases UE complexity.
[bookmark: _Toc149949813]Reusing multiplexing timeline for a PUCCH slot with HARQ-ACK before UL grant and after UL grant reduces UE complexity.

Therefore, we believe that this in an incorrect approach and should be corrected both in the agreement and the corresponding UE features (see our companion contribution [1]). Therefore, we propose the followings for the UE features:

[bookmark: _Toc149949815]Remove “PUCCH resource change on a PUCCH slot” in the above agreement.
[bookmark: _Toc149949816]Update the agreement to introduce additional capability such that the UE can reuse the multiplexing timeline for a PUCCH slot before UL grant, if the PUCCH after UL grant occurs in the same slot. The condition is the same starting time of the PUCCH resources before and after UL grant.
Summary
Based on the above discussion and observations, update the previous agreement as the following:
[bookmark: _Toc149949817]Update the previous agreement as the following:

	Agreement
If UCI multiplexing of different priorities is not enabled, the restriction on scheduling PDSCH after UL grant is removed for the case of PUSCH with repetitions except the first repetition
· UE generates Type-1 HARQ-ACK codebook according to the existing specification with the modification of setting the actual ‘ACK/NACK’ value corresponding to PDSCH(s) scheduled after the UL grant.
· UE generates Type-2/3 HARQ-ACK codebook according to the existing specification.
· For Type-2 CB, UL DAI is used for generating HARQ CB.
· This feature is subject to separate UE capabilities for type-1, type-2, and type-3 codebooks. 
· RRC parameter(s) to configure the function of scheduling PDSCH after a UL DCI format and multiplexing associated HARQ on a PUSCH repetition except the first repetition are introduced in Rel-18.
· Note: the number of PUSCH repetitions can be scheduled/configured by gNB.
· Note: same principle of current specification which UL DAI in UL grant is applied to each PUSCH repetition is reused.
· The timeline specified in TS 38.213 Clause 9.2.5 are satisfied, i.e. between the last PDSCH and PUCCH,  between the last PDCCH among UL grant /DL grant(s) and the earliest PUCCH or PUSCH  
· Additional UE capabilities are introduced to support the following functions (UE will be configured by gNB to use the following features via RRC)
· HARQ-ACK codebook size change on a PUCCH slot
· PUCCH resource change on a PUCCH slot
· Support determining a PUCCH resource in a slot that starts in a same time in the slot as the PUCCH resource determined based on HARQ-ACK information associated with PDSCH reception(s) scheduled before a UL grant that schedules a PUSCH in that slot



[bookmark: _Toc149949818]Further discuss the updates needed for the corresponding specifications.
Conclusion
[bookmark: _In-sequence_SDU_delivery]In the previous sections we made the following observations: 
Observation 1	The condition on same codebook size is technically incorrect.
Observation 2	The condition on same codebook size increases UE complexity.
Observation 3	The condition on same codebook size makes the feature useless to be enabled.
Observation 4	The important factor is following the UL DAI for codebook generation before or after UL DAI, and not requiring the same codebook size before or after UL DAI
Observation 5	The condition on same PUCCH resource increases UE complexity.
Observation 6	Reusing multiplexing timeline for a PUCCH slot with HARQ-ACK before UL grant and after UL grant reduces UE complexity.

Based on the discussion in the previous sections we propose the following:

Proposal 1	Remove “HARQ-ACK codebook size change on a PUCCH slot” in above agreement.
Proposal 2	Remove “PUCCH resource change on a PUCCH slot” in the above agreement.
Proposal 3	Update the agreement to introduce additional capability such that the UE can reuse the multiplexing timeline for a PUCCH slot before UL grant, if the PUCCH after UL grant occurs in the same slot. The condition is the same starting time of the PUCCH resources before and after UL grant.
Proposal 4	Update the previous agreement as the following:
Proposal 5	Further discuss the updates needed for the corresponding specifications.
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