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Introduction
During RAN2 #125 [1], we have briefly discussed about the intended UE behavior when the SR-PUCCH overlaps with a UL-SCH resource that corresponds to a CG occasion that has been indicated as unused or considered as invalid.
	R2-2400927	Views on Unused and Invalid CG Occasions	Apple	discussion	Rel-18	NR_XR_enh-Core
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.
-	Lenovo, Oppo, LG thinks this is correct and no MAC spec changes are needed
-	Samsung explains that this depends on the release.  Only in Rel-16 an SR can be prioritized and it is based on LCH priority. 
=>	Noted



In this paper, we aim to continue the discussions on how to clarify the intended UE behavior in Rel-18 for such cases.
Discussions
Based on the previous discussions, we have observed that most companies believe that the UE should just signal the SR if the overlapping UL-SCH resource is an unused/invalid CG occasion. We also think it is reasonable for the UE to transmit the SR-PUCCH if the overlapping UL-SCH is anyway not usable, especially if the SR could be triggered by more urgent data or MAC CE such as DSR. On the other hand, this should not result in network complexity in terms of decoding, as the gNB already knows that which CG occasions will not be used based on the UTO-UCI received earlier, and therefore it would simply decode the SR-PUCCH without a need to make additional hypothesis. Thus, we think RAN2 can confirm this is the intended/correct UE behavior in Rel-18.
Proposal 1: Confirm the following as the intended UE behavior in Rel-18 - When the SR-PUCCH overlaps with a UL-SCH resource corresponding to a CG occasion that has been indicated as unused or considered as invalid, the UE should consider the SR transmission as a prioritized SR transmission.

According to the current specifications, when the PUCCH resource for scheduling request (SR) overlaps with a UL-SCH resource, the UE should de-prioritize the SR, when simultaneous transmission of PUSCH and PUCCH is not allowed [2]:
	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) ……



One could argue that, the “UL-SCH resource” mentioned in above specification excerpt does not include CGs that are unused or invalid, and hence the current specification text already captures the intended UE behavior described in Proposal 1. Nevertheless, it is worth noting that, the specification excerpt above does not mention whether the UE should consider if the overlapping UL-SCH resource is to be used or not, when determining a prioritized SR transmission. In the previous releases, it may be a very rare situation where the UE does not use an allocated UL-SCH resource, so the existing text seems to be fine. As a result, in Rel-15 the UE may de-prioritize SR even if it is not going to use the overlapping UL-SCH resource. However, with the UTO-UCI mechanism in Rel-18, the UE may decide not to use many of the CG occasions that have been pre-allocated, it is no longer a corner case and therefore may lead to some ambiguity about the intended UE behaviors when the SR-PUCCH overlaps with the unused CG.
Moreover, we have noted that, in TS 38.321 the MAC entity considers the UL-SCH resource available, if the MAC entity has been configured with, receives, or determines an uplink grant. This is captured in the following NOTE [2]:
	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.



Based on such NOTEs, it seems the MAC entity considers a UL-SCH resource as available, as long as the UL-SCH resource corresponds to the uplink grant is provisioned by the network (including both DG and CG), regardless of if the uplink grant may be unavailable for use. Thus, even if this uplink grant corresponds to a CG that has already been indicated to be “unused” with the newly introduced UTO-UCI mechanism, the MAC entity may still consider this UL-SCH resource as available, and the intended UE behavior described in Proposal 1 may not be fulfilled.
Observation: In the current specifications, a UL-SCH resource is considered available if the MAC entity sees an uplink grant provisioned by the network, even if the uplink grants could be an unused/invalid CG. This causes some ambiguity about if the UE can prioritize SR when it overlaps with a UL-SCH resource corresponding to an unused/invalid CG.

Therefore, we think some clarifications may be needed in TS 38.321 for Rel-18. To clarify the intended UE behavior as described in Proposal 1, we can simply add some conditions in the SR transmission procedure to explicitly exclude unused/invalid CG occasions from the UL-SCH resources to be considered. Note that in Rel-18 the CG occasions that are both valid and to be used are considered as “available for use”, so we could apply such definitions to clarify the SR procedure as shown below:

	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 provided by a uplink grant available for use 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) ……



The complete text proposal can be found in the Annex.
Proposal 2: Clarify the intended UE behavior described in Proposal 1 by adopting the text proposal in the Annex.

Conclusions
In this paper, we have discussed the intended UE behavior in cases where the SR-PUCCH overlaps with UL-SCH resources corresponding to unused/invalid CG occasions. We have made the following observation and proposals:
Observation: In the current specifications, a UL-SCH resource is considered available if the MAC entity sees an uplink grant provisioned by the network, even if the uplink grants could be an unused/invalid CG. This causes some ambiguity about if the UE can prioritize SR when it overlaps with a UL-SCH resource corresponding to an unused/invalid CG.

Proposal 1: Confirm the following as the intended UE behavior in Rel-18 - When the SR-PUCCH overlaps with a UL-SCH resource corresponding to a CG occasion that has been indicated as unused or considered as invalid, the UE should consider the SR transmission as a prioritized SR transmission.
Proposal 2: Clarify the intended UE behavior described in Proposal 1 by adopting the text proposal in the Annex.
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Annex: Text Proposal
	Start of Text Proposal
[bookmark: _Toc37296203][bookmark: _Toc46490329][bookmark: _Toc52752024][bookmark: _Toc52796486][bookmark: _Toc155999636]5.4.4	Scheduling Request
……(Text Omitted)…..
As long as at least one SR is pending, the MAC entity shall for each pending SR:
1>	if the MAC entity has no valid PUCCH resource configured for the pending SR; and
1>	if there is no ongoing LTM cell switch; and
1>	if rach-lessHO is not configured:
2>	initiate a Random Access procedure (see clause 5.1) on the SpCell and cancel the pending SR.
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 provided by a uplink grant available for use 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
3>	if the MAC entity is able to perform this SR transmission simultaneously with the transmission of the SL-SCH resource; or
3>	if the MAC entity is configured with lch-basedPrioritization, and the PUCCH resource for the SR transmission occasion does not overlap with the PUSCH duration of an uplink grant received in a Random Access Response or with the PUSCH duration of an uplink grant addressed to Temporary C-RNTI or with the PUSCH duration of a MSGA payload, and the PUCCH resource for the SR transmission occasion for the pending SR triggered as specified in clause 5.4.5 overlaps with any other UL-SCH resource(s), and the physical layer can signal the SR on one valid PUCCH resource for SR, and the priority of the logical channel that triggered SR is higher than the priority of the uplink grant(s) for any UL-SCH resource(s) where the uplink grant was not already de-prioritized and its simultaneous transmission with the SR is not allowed by configuration of simultaneousPUCCH-PUSCH or simultaneousPUCCH-PUSCH-SecondaryPUCCHgroup or simultaneousSR-PUSCH-diffPUCCHgroups, and the priority of the uplink grant is determined as specified in clause 5.4.1; or
3>	if both sl-PrioritizationThres and ul-PrioritizationThres are configured and the PUCCH resource for the SR transmission occasion for the pending SR triggered as specified in clause 5.22.1.5 overlaps with any UL-SCH resource(s) carrying a MAC PDU, and the value of the priority of the triggered SR determined as specified in clause 5.22.1.5 is lower than sl-PrioritizationThres and the value of the highest priority of the logical channel(s) in the MAC PDU is higher than or equal to ul-PrioritizationThres and any MAC CE prioritized as described in clause 5.4.3.1.3 is not included in the MAC PDU and the MAC PDU is not prioritized by upper layer according to TS 23.287 [19]; or
3>	if an SL-SCH resource overlaps with the PUCCH resource for the SR transmission occasion for the pending SR triggered as specified in clause 5.4.5, and the MAC entity is not able to perform this SR transmission simultaneously with the transmission of the SL-SCH resource, and either transmission on the SL-SCH resource is not prioritized as described in clause 5.22.1.3.1a or the priority value of the logical channel that triggered SR is lower than ul-PrioritizationThres, if configured; or
3>	if an SL-SCH resource overlaps with the PUCCH resource for the SR transmission occasion for the pending SR triggered as specified in clause 5.22.1.5, and the MAC entity is not able to perform this SR transmission simultaneously with the transmission of the SL-SCH resource, and the priority of the triggered SR determined as specified in clause 5.22.1.5 is higher than the priority of the MAC PDU determined as specified in clause 5.22.1.3.1a for the SL-SCH resource; or
3>	if an SL-PRS resource overlaps with the PUCCH resource for the SR transmission occasion for the pending SR triggered as specified in clause 5.4.5, and the MAC entity is not able to perform this SR transmission simultaneously with the transmission of the SL-PRS resource, and either transmission on the SL-PRS resource is not prioritized as described in clause 5.22.1.3.1a or 5.22.1.3.1b or the priority value of the logical channel that triggered SR is lower than ul-PrioritizationThres, if configured; or
3>	if an SL-PRS resource overlaps with the PUCCH resource for the SR transmission occasion for the pending SR triggered as specified in clause 5.22.1.5, and the MAC entity is not able to perform this SR transmission simultaneously with the transmission of the SL-PRS resource, and the priority of the triggered SR determined as specified in clause 5.22.1.5 is higher than the priority of the MAC PDU and SL-PRS, if available, determined as specified in clause 5.22.1.3.1a for the SL-PRS resource:
[bookmark: _Hlk36893044]4>	consider the SR transmission as a prioritized SR transmission.
4>	consider the other overlapping uplink grant(s), if any, as a de-prioritized uplink grant(s), except for the overlapping uplink grant(s) whose simultaneous transmission is allowed by configuration of simultaneousPUCCH-PUSCH or simultaneousPUCCH-PUSCH-SecondaryPUCCHgroup or simultaneousSR-PUSCH-diffPUCCH-Groups;
4>	if the de-prioritized uplink grant(s) is a configured uplink grant configured with autonomousTx whose PUSCH has already started:
5>	stop the configuredGrantTimer for the corresponding HARQ process of the de-prioritized uplink grant(s);
5>	stop the cg-RetransmissionTimer for the corresponding HARQ process of the de-prioritized uplink grant(s).
4>	if SR_COUNTER < sr-TransMax:
5>	instruct the physical layer to signal the SR on one valid PUCCH resource for SR;
5>	if LBT failure indication is not received from lower layers:
6>	increment SR_COUNTER by 1;
6>	start the sr-ProhibitTimer.
5>	else if lbt-FailureRecoveryConfig is not configured:
6>	increment SR_COUNTER by 1.
4>	else:
5>	notify RRC to release PUCCH for all Serving Cells;
5>	notify RRC to release SRS for all Serving Cells;
5>	clear any configured downlink assignments and uplink grants;
5>	clear any PUSCH resources for semi-persistent CSI reporting;
5>	if rach-lessHO is not configured:
6>	initiate a Random Access procedure (see clause 5.1) on the SpCell and cancel all pending SRs.
3>	else:
4>	consider the SR transmission as a de-prioritized SR transmission.
NOTE 1:	Except for SR for SCell beam failure recovery, the selection of which valid PUCCH resource for SR to signal SR on when the MAC entity has more than one overlapping valid PUCCH resource for the SR transmission occasion is left to UE implementation.
NOTE 2:	If more than one individual SR triggers an instruction from the MAC entity to the PHY layer to signal the SR on the same valid PUCCH resource, the SR_COUNTER for the relevant SR configuration is incremented only once.
NOTE 3:	When the MAC entity has pending SR for SCell beam failure recovery and the MAC entity has one or more PUCCH resources (other than PUCCH resources of pending SR for beam failure recovery of a BFD-RS set) overlapping with PUCCH resource for SCell beam failure recovery for the SR transmission occasion, the MAC entity considers only the PUCCH resource for SCell beam failure recovery as valid. When the MAC entity has pending SR for beam failure recovery of a BFD-RS set of Serving Cell and the MAC entity has one or more PUCCH resources (other than PUCCH resources of pending SR for beam failure recovery) overlapping with PUCCH resource for beam failure recovery of that BFD-RS set for the SR transmission occasion, the MAC entity considers only the PUCCH resource for beam failure recovery of that BFD-RS set as valid.
NOTE 4:	For a UE operating in a semi-static channel access mode as described in TS 37.213 [18], PUCCH resources overlapping with the set of consecutive symbols where the UE does not transmit before the start of a next channel occupancy time are not considered valid.
NOTE 5:	If the MAC entity is configured with lch-basedPrioritization, the MAC entity does not take UCI multiplexing according to the procedure specified in TS 38.213 [6] into account when determining whether the valid PUCCH resource for the SR transmission can be signalled by the physical layer and the SR transmission occasion overlaps with the PUSCH duration of an uplink grant of a MSGA payload.
[bookmark: _Hlk39177277]NOTE 6:	When the MAC entity has PUCCH resource for pending SR for SCell beam failure recovery overlapping with PUCCH resource for pending SR for beam failure recovery of a BFD-RS set for the SR transmission occasion, it's up to UE implementation to select PUCCH resource for SCell beam failure recovery or PUCCH resource for beam failure recovery of a BFD-RS set.
……(Text Omitted)…..
	End of Text Proposal

