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Introduction
In Rel-18, we have introduced Multi-PUSCH CG and UTO-UCI to support UL XR traffics more efficiently. When a CG occasion is indicated to the lower layer as “unused”, it will not be delivered to HARQ entity for further processing. In this paper, we present our views on the terminologies and modelling of unused and invalid CG occasions. Furthermore, we want to clarify the intended UE behaviour when the SR-PUCCH overlaps with a UL-SCH resource corresponding to an unused/invalid CG.
Discussions
Terminology for Unused/Invalid CG Occasions
According to TS 38.321 V18.0.0 [1], a configured grant is defined as “available for use” if it has not been indicated to lower layer as to be unused for PUSCH, or if it meets the validity conditions defined in Clause 6.1 of TS 38.214:
	For a configured uplink grant, the MAC entity shall:
1>	if the configured uplink grant is associated with a multi-PUSCH configured grant:
2>	if configured uplink grant has not been indicated to the lower layers as to be unused for PUSCH transmission; and
2>	if the configured uplink grant meets the validity conditions specified in the clause 6.1 in TS 38.214 [7]:
3>	consider the configured uplink grant available for use;
1>	else if the configured uplink grant has not been indicated to lower layers as to be unused for PUSCH transmission:
2>	consider the configured uplink grant available for use.



Moreover, the MAC entity determines if the configured grant should be delivered to HARQ entity based on whether it is considered as “available for use”:
	For each Serving Cell and each configured uplink grant, if configured and activated and available for use as specified in clause 5.8.2, the MAC entity shall:



While this is technically correct, we have noted that the term “available for use” has been used in several other places within TS 38.321, and this is unclear if their meanings are equivalent. For example:
	NOTE 1:	UL-SCH resources are considered available if the MAC entity has been configured with, receives, or determines an uplink grant. If the MAC entity has determined at a given point in time that UL-SCH resources are available, this need not imply that UL-SCH resources are available for use at that point in time.



This creates some confusions, as whether an UL-SCH resource is “available for use” may also depend on some other factors, such as if the CG is activated or deactivated (Type-2 CG). Therefore, by definition, a CG that is considered available for use, is not necessarily the same as a UL-SCH resource that is available for use. Moreover, we think the term “available for use” is a bit prolix, which is not suitable for readability and for future discussions. 
In order to make the specification more clear and easier to follow, we think a different term should be used when describing a valid configured grant that has not been indicated as unused. Specifically, it is very handy (and less wordy) if we simply consider these CG occasions as “usable” in the specification.
With this in mind, we propose the following text changes in TS 38.321:
	For a configured uplink grant, the MAC entity shall:
1>	if the configured uplink grant is associated with a multi-PUSCH configured grant:
2>	if configured uplink grant has not been indicated to the lower layers as to be unused for PUSCH transmission; and
2>	if the configured uplink grant meets the validity conditions specified in the clause 6.1 in TS 38.214 [7]:
3>	consider the configured uplink grant usable available for use;
1>	else if the configured uplink grant has not been indicated to lower layers as to be unused for PUSCH transmission:
2>	consider the configured uplink grant usable available for use.



	For each Serving Cell and each configured uplink grant, if configured, and activated and available for useusable as specified in clause 5.8.2, the MAC entity shall:



Proposal 1: Replace the term “available for use” by “usable” in TS 38.321 when describing the configured uplink grants that are valid and not indicated as to be unused. Adopt the Text Proposals in Appendix.

Prioritization between SR and Unused/Invalid CG Occasions
When the PUCCH resource for scheduling request (SR) overlaps with a UL-SCH resource, the UE should de-prioritize the SR based on the current specifications, when simultaneous transmission of PUSCH and PUCCH is not allowed by the configuration of simultaneousPUCCH-PUSCH, simultaneousPUCCH-PUSCH-SecondaryPUCCHgroup, or simultaneousSR-PUSCH-diffPUCCH-Groups:
	1>	else, for the SR configuration corresponding to the pending SR:
2>	when the MAC entity has an SR transmission occasion on the valid PUCCH resource for SR configured; and
2>	if sr-ProhibitTimer is not running at the time of the SR transmission occasion; and
2>	if the PUCCH resource for the SR transmission occasion does not overlap with a measurement gap:
3>	if the PUCCH resource for the SR transmission occasion overlaps with neither a UL-SCH resource whose simultaneous transmission with the SR is not allowed by configuration of simultaneousPUCCH-PUSCH or simultaneousPUCCH-PUSCH-SecondaryPUCCHgroup or simultaneousSR-PUSCH-diffPUCCH-Groups nor an SL-SCH resource; or
…… (Omitted) ……
4>	consider the SR transmission as a prioritized SR transmission.
…… (Omitted) ……



Based on the UTO-UCI mechanism, the UE may indicate some of the CG occasions as “unused”, and the UE is no longer allowed to use such CG resources once such indication is sent. It is questionable, if the SR-PUCCH overlaps with a UL-SCH corresponding to a unused (or invalid) CG occasion, should the UE still de-prioritize the SR ?
Generally speaking, the SR can be prioritized if the overlapping UL-SCH resource will not be used anyway – this seems unnecessary to de-prioritize the SR. On the other hand, the goal of UTO-UCI is to facilitate the gNB to re-allocate these radio resources to other users for potential improvement of network efficiency, and hence it is unclear whether SR signalling in the conflicting resource is desirable or not from the gNB perspective.
In our views, since the SR could be triggered by some more urgent signalling such as DSR, we think prioritizing the SR is a more sensible UE behaviour. We think RAN2 can discuss and confirm that, when the SR-PUCCH overlaps with a UL-SCH resource corresponding to a unused/invalid CG occasion, the SR is prioritized.
Proposal 2: RAN2 should confirm that, when the SR-PUCCH overlaps with a UL-SCH resource corresponding to an unused/invalid CG occasion, the SR is prioritized.

Conclusions
This contribution presents some of our views on possible corrections relating to Multi-PUSCH CG and UTO-UCI in TS 38.321. We have the following proposals:
Proposal 1: Replace the term “available for use” by “usable” in TS 38.321 when describing the configured uplink grants that are valid and not indicated as to be unused. Adopt the Text Proposals in Appendix.
Proposal 2: RAN2 should confirm that, when the SR-PUCCH overlaps with a UL-SCH resource corresponding to an unused/invalid CG occasion, the SR is prioritized.
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	Text Proposal 1
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……(Text Omitted)……
For each Serving Cell and each configured uplink grant, if configured, and activated and available for useusable as specified in clause 5.8.2, the MAC entity shall:
……(Text Omitted)……
	Text Proposal 2
[bookmark: _Toc155999650]5.8.2	Uplink
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For a configured uplink grant, the MAC entity shall:
1>	if the configured uplink grant is associated with a multi-PUSCH configured grant:
2>	if configured uplink grant has not been indicated to the lower layers as to be unused for PUSCH transmission; and
2>	if the configured uplink grant meets the validity conditions specified in the clause 6.1 in TS 38.214 [7]:
3>	consider the configured uplink grant usable available for use;
1>	else if the configured uplink grant has not been indicated to lower layers as to be unused for PUSCH transmission:
2>	consider the configured uplink grant usable available for use.
……(Text Omitted)……
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