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[bookmark: _Ref178064866]Introduction
In RAN2#125 meeting[1], it was discussed whether the determination of unused CG PUSCH occasion can be made as permissible form and whether another factor should be considered, but it was not concluded:
	R2-2400148	Correction to the determination of unused CG occasions	Qualcomm Incorporated, Apple, MediaTek	 discussion	Rel-18	38.321	NR_XR_enh-Core
=>	revise next meeting to only make the future buffer data determination a “may”.  



In this contribution, we show our views on determination of UTO-UCI content for XR.
[bookmark: _Toc462951621][bookmark: _Toc462951630][bookmark: _Toc465023135][bookmark: _Toc465023136][bookmark: _Toc465346829]Discussion
According to current RAN1 specification TS 38.213[2] the UTO-UCI indicates whether the corresponding CG PUSCH occasion is used or not for indicated CG PUSCH occasion, using a bitmap with a value of ‘0’ indicates the corresponding CG PUSCH occasion may be used and a value of ‘1’ indicates the corresponding CG PUSCH occasion will not be used:
	[bookmark: _Toc137056387][bookmark: _Toc156237223]9.3.1	UE procedure for reporting UTO-UCI
(…omitted)
(…omitted) A bit value of '0' indicates that the UE may transmit CG-PUSCH, and a bit value of '1' indicates that the UE will not transmit CG-PUSCH, in a corresponding CG-PUSCH TO. When the UE indicates by UTO-UCI a value of '1' for a CG-PUSCH TO, the UE continues to indicate the value of '1' for the CG-PUSCH TO by UTO-UCI multiplexed in subsequent CG-PUSCH transmissions, and the UE does not transmit CG-PUSCH in the CG-PUSCH TO.



However, RAN1 does not specify how to determine the value of UTO-UCI for each bit position in bitmap, including the case when there is no information from the upper layer.

On the other hand, in TS 38.321[3], it is specified that MAC entity ‘determines’ whether the CG PUSCH occasion is used or not ‘considering’ the amount of data.
	The MAC entity determines if a configured uplink grant is going to be used for PUSCH transmission or not by considering the amount of buffered data that can be transmitted on the available occasions of the associated configured grant and other available UL-SCH resources. Upon this determination, the MAC entity sends an indication to the lower layers regarding this decision, for use in the procedure for reporting UTO-UCI (as specified in clause 9.3 in TS 38.213 [6]).




In RAN2#125 meeting, there was a separated views on the determination of unused CG PUSCH occasion, related to information included in UTO-UCI. 
· In one paper [4], it is suggested to specify that MAC layer ‘may’ determine that whether the CG PUSCH occasion is used or not.
· In another paper [5], it is suggested to specify that MAC layer ‘shall’ determine the whole content of UTO-UCI when a MAC PDU is assembled for the CG PUSCH occasion.

In our view, RAN1 specification does not specify the UE behaviour when the MAC layer does not determine whether the corresponding CG PUSCH occasion is used or not. Therefore, if UTO-UCI is configured for the CG configuration, the whole content of UTO-UCI should be decided in MAC entity, i.e., the decision of used/unused for CG PUSCH occasion is needed in MAC layer anyway.

Observation 1. If MAC layer does not determine whether the CG PUSCH occasion is used or not, there is no behaviour in RAN1 to set the content of UTO-UCI.

However, as argued in [4], it is hard for UE to make a decision whether the CG PUSCH occasion will be used or not only considering the amount buffered data, so the determination of unused CG PUSCH occasion should not be mandatory. As proposed in a lot of papers in RAN2#124 meetings, there are other factors to predict whether the future CG PUSCH occasion will be used or not, including intra-UE prioritization, expected amount of data due to discard timer expiry, future data arrival, etc. Therefore, it cannot be mandated for UE to determine whether the future CG PUSCH occasion will be used or not.

For example, as depicted in Figure 1, assume that UE is configured with multi-PUSCH CG and each CG PUSCH occasion has size of 10 and it is configured to transmit only XR data (i.e., LCH1). Then, at T=T1, if UE has XR data with size = 30 (i.e., can be transmitted using 3 CG PUSCH occasion) and non-XR data with size = 10, UE will decide that CG PUSCH occasion at T=T2 will not be used if the UE is mandated to decide whether the CG PUSCH occasion based on the amount of buffered data. However, if there is any de-prioritized CG PUSCH occasion due to another DG (e.g., for LCH2), CG PUSCH occasion at T=T2 cannot be used even though the UE has buffered XR data at T=T2.
[image: ]
Figure 1. 

Observation 2. It is hard for UE to decide whether the future CG PUSCH occasion will not be used.

Based on the above observations, the MAC entity shall decide the content of UTO-UCI, i.e., whether the CG PUSCH occasions will be used or not. However, when the UE determines the content of UTO-UCI, UE should not be mandated to make a decision based on the amount of buffered data only, since it would not be accurate to predict whether the future CG PUSCH occasions will be used or not. Therefore, when the UE determines the content of UTO-UCI, it should be specified as UE ‘may’ consider the amount of buffered data.

Proposal 1. UE shall determine the content of UTO-UCI. When determining the content of UTO-UCI, UE may consider the amount of buffered data.
Proposal 2. Adopt the TP in Annex A.

In addition, as mentioned above, there are further factors to determine whether CG PUSCH occasion is used or not, but it was not agreed to specify all the factors. In our view, given that it is not possible to identify all the factors to predict whether the CG PUSCH occasion will be used or not, it is enough to specify the most important factor, i.e., the amount of buffered which can be transmitted on the corresponding available CG occasions and other UL grants. Therefore, specifying additional factors is not reasonable, since it may cause misunderstanding that there would be no additional factor to determine whether future CG PUSCH occasion is used or not.

Proposal 3. No need to specify the additional factor (e.g., future data arrival) to determine whether CG PUSCH occasion is used or not.

[bookmark: _Toc458688128][bookmark: _Toc458688133][bookmark: _Toc458700495][bookmark: _Toc458688134][bookmark: _Toc458700496][bookmark: _Toc458461065][bookmark: _Toc450773277][bookmark: _Toc450773306][bookmark: _Toc450773354][bookmark: _Toc450773369][bookmark: _Toc450774156][bookmark: _Toc450814189]Conclusion
[bookmark: _Toc450908196][bookmark: _In-sequence_SDU_delivery]In this contribution, we show our views determination of UTO-UCI content. This discussion includes following observations.
Observation 1. If MAC layer does not determine whether the CG PUSCH occasion is used or not, there is no behaviour in RAN1 to set the content of UTO-UCI.
Observation 2. It is hard for UE to decide whether the future CG PUSCH occasion will not be used.

Based on the above observations, followings are proposed:
Proposal 1. UE shall determine the content of UTO-UCI. When determining the content of UTO-UCI, UE may consider the amount of buffered data.
Proposal 2. Adopt the TP in Annex A.
Proposal 3. No need to specify the additional factor (e.g., future data arrival) to determine whether CG PUSCH occasion is used or not.
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Annex A. MAC TP for Proposal 1
	The MAC entity shall determines if a configured uplink grant is going to be used for PUSCH transmission or not. The MAC entity may  by considering the amount of buffered data that can be transmitted on the available occasions of the associated configured grant and other available UL-SCH resources, when determining if a configured uplink grant is going to be used for PUSCH transmission. Upon this determination, the MAC entity sends an indication to the lower layers regarding this decision, for use in the procedure for reporting UTO-UCI (as specified in clause 9.3 in TS 38.213 [6]).
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