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1	Introduction
This contribution discusses issues related to RAN1 LS on overlapped data and SR, R2-2102626(R1-2102244).
2	Discussion
2.1 Cases of Overlapping Resources
The RAN1 LS discusses the following four cases for discussion:
· Case 1: only SR overlaps with PUSCH of equal L1 priority
· Case 2: other UCI(s) i.e., HARQ-ACK/CSI overlaps with SR of an equal L1 priority and the SR overlaps with the PUSCH of an equal L1 priority
· Case 2-1: the final PUCCH resource after UCI multiplexing among different PUCCHs carrying HARQ-ACK/CSI and SR does not overlap with the PUSCH
· Case 2-2: the final PUCCH resource after UCI multiplexing among different PUCCHs carrying HARQ-ACK/CSI and SR overlaps with the PUSCH
· Case 3: other UCI(s) i.e., HARQ-ACK/CSI overlaps with a PUSCH of an equal L1 priority, SR overlaps with the PUSCH of equal L1 priority, but other UCI(s) do not overlap with the SR
· Case 4: other UCI(s), i.e., HARQ-ACK/CSI overlaps with SR of an equal L1 priority, but SR does not overlap with the PUSCH of an equal L1 priority


Case 1: only SR overlaps with PUSCH of equal L1 priority



Case 2-1: the final PUCCH resource after UCI multiplexing does not overlap with PUSCH



Case 2-2: the final PUCCH resource after UCI multiplexing overlaps with PUSCH



Case 3: other UCI(s) overlaps with a PUSCH, SR overlaps with the PUSCH, SR does not overlap with other UCI(s)
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Case 4: other UCI(s) overlaps with SR of an equal L1 priority, but SR does not overlap with the PUSCH of an equal L1 priority

2.2 Issue #1: SR with high LCH priority over UL Grant (PUSCH) (Case 1)
The first question is to check whether RAN1 spec supports a case of LCH-based prioritization that the corresponding PUSCH transmission of an uplink grant deprioritized by an SR transmission is not performed, for case 1, from RAN2 perspective. According to LS, RAN1’s understanding is that the following captures this case [R1-2009687]: 
	A UE shall upon detection of a PDCCH with a configured DCI format 0_0, 0_1 or 0_2 transmit the corresponding PUSCH as indicated by that DCI unless the UE does not generate a transport block as described in [10, TS38.321]. Upon detection of a DCI format 0_1 or 0_2  with "UL-SCH indicator" set to "0" and with a non-zero "CSI request" where the associated "reportQuantity" in CSI-ReportConfig set to "none" for all CSI report(s) triggered by "CSI request" in this DCI format 0_1 or 0_2, the UE ignores all fields in this DCI except the "CSI request" and the UE shall not transmit the corresponding PUSCH as indicated by this DCI format 0_1 or 0_2. When the UE is scheduled with multiple PUSCHs by a DCI, HARQ process ID indicated by this DCI applies to the first PUSCH, as described in clause 6.1.2.1, HARQ process ID is then incremented by 1 for each subsequent PUSCH(s) in the scheduled order, with modulo 16 operation applied. For any HARQ process ID(s) in a given scheduled cell, the UE is not expected to transmit a PUSCH that overlaps in time with another PUSCH. For any two HARQ process IDs in a given scheduled cell, if the UE is scheduled to start a first PUSCH transmission starting in symbol j by a PDCCH ending in symbol i, the UE is not expected to be scheduled to transmit a PUSCH starting earlier than the end of the first PUSCH by a PDCCH that ends later than symbol i. The UE is not expected to be scheduled to transmit another PUSCH by DCI format 0_0, 0_1 or 0_2 scrambled by C-RNTI or MCS-C-RNTI for a given HARQ process until after the end of the expected transmission of the last PUSCH for that HARQ process. 


RAN1 CR (R1-2009687) considers the scenario of LCH-based prioritization. Also, MAC specification does not consider nor have timeline restriction. Thus, we do not see any problem from RAN2 perspective. 
Proposal 1. RAN2 to confirm that RAN1 spec well captures the UE’s intended behaviour from RAN2 perspective. 

2.3 Issue #2: Precedence between LCH-based Prioritization and UL Skipping Related Check (Case 2-2 and Case 3)
The next question is about the precedence between LCH-based prioritization and UL skipping, as follows:
	For case 2-2 and case 3, RAN1 has the following two different understandings:
· Understanding 1: the UL skipping-related check is prioritized over the LCH based prioritization check in MAC. Therefore, if the PUSCH in the LS is expected to have UCI multiplexing, MAC does not prioritize SR over PUSCH, and send a MAC PDU to PUSCH instead. 
· Understanding 2: the LCH based prioritization check is prioritized over the UL skipping-related check in MAC. Therefore, the SR in the LS is prioritized in MAC and is delivered and MAC shall not deliver the MAC PDU for the PUSCH.


A problematic scenario related this issue “was” that RAN1 agreements mandated that the MAC PDU with multiplexed UCI shall be always generated but de-prioritized uplink grant cannot generate any MAC PDU. However, in RAN2#113-e meeting RAN2 made a working assumption “The MAC entity does not generate a MAC PDU for a deprioritized uplink grant even when its associated PUSCH is overlapping with PUCCH. This working assumption is not agreed until confirmed by RAN1,” which shows that the LCH-based prioritization is prioritized over the UL skipping-related check in MAC. Thus, Understanding 2 is correct.
Proposal 2. RAN2 to confirm and respond that the LCH-based prioritization check is prioritized over the UL skipping-related check in MAC.

2.4 Issue #3: PUCCH Resource Visible to MAC (Case 2-1 and Case 4)
The last issue whether the MAC entity is aware of the final PUCCH resource after UCI multiplexing. A main question would be which PUCCH resource the UE checks, i.e.  PUCCH resource of original SR transmission or PUCCH resource carrying multiplexed SR and other UCI. The RAN1 LS describes the outcomes for the two different understandings:
	For case 2-1, if there are other UCI(s) i.e., HARQ-ACK/CSI of the equal L1 priority overlapping with SR, and the final PUCCH resource after UCI multiplexing among different PUCCHs does not overlap with the PUSCH and does not overlap with any other PUSCH if any, RAN1 has the following two understandings: 
· Understanding 1: MAC is not aware of the UCI multiplexing in PHY, MAC does not know whether the final PUCCH overlaps with the PUSCH or not, MAC only knows configured PUCCH resource for SR. Therefore, MAC can decide to deliver SR or PUSCH.  
· Understanding 2: MAC is aware of the UCI multiplexing in PHY based on UL skipping agreement (as in LS R1-2009772). If MAC is aware that the final PUCCH resource does not overlap with the PUSCH, and does not overlap with any other PUSCH, then for case 2-1, MAC can send both SR and PUSCH to PHY.
For case 4, if there is no resource overlapping between SR and PUSCH of an equal L1 priority, and the final PUCCH resource after UCI multiplexing among different PUCCHs overlap with the PUSCH, RAN1 has the following two understandings: 
· Understanding 1: MAC is not aware of the UCI multiplexing in PHY, MAC does not know whether the final PUCCH overlaps with the PUSCH or not, MAC only knows configured PUCCH resource for SR. Therefore, MAC can send both SR and PUSCH to PHY, based on current RAN1 specification TS 38.213, PHY will multiplex other UCI(s) i.e., HARQ-ACK/CSI in the PUSCH and does not transmit SR.
· Understanding 2: MAC is aware of the UCI multiplexing in PHY, If MAC is aware that the final PUCCH resource overlaps with the PUSCH, then MAC can decide to deliver SR or PUSCH.


In our view, understanding 1 is a correct understanding from MAC perspective. Traditionally, the MAC entity checks PUCCH resources only for SR transmission. For all other handling of PUCCH, only PHY/RAN1 spec handles and the exact PUCCH resource is not visible to MAC. If Understanding 2 is supported, a new cross-layer interaction between PHY and MAC is additionally required to check the final PUCCH resource and presence of other UCI to be multiplexed with the SR transmission. Figure 1 compares the complexity of two options.
	

(a) Understanding 1: MAC is not aware of the UCI multiplexing in PHY
	

(b) Understanding 2: MAC is aware of the UCI multiplexing in PHY


Figure 1. Comparison of complexity
Understanding 1 does not requires any new cross-layer interaction although there is some inefficiency of resource usage. However, the inefficiency that SR transmission may not be performed due to the UCI multiplexing have existed since Rel-15. Thus, we can say that Understanding 1 is aligned with the legacy behaviour, i.e. Rel-15. It is also possible that network implementation can avoid the situation if this inefficiency is really a concern.
Proposal 3. RAN2 to confirm and respond that MAC is not aware of the UCI multiplexing in PHY, i.e.  MAC does not know whether the final PUCCH overlaps with the PUSCH or not.
Since the MAC specification does not tell which understanding is correct for Issue #3, some description seems necessary. This is about “interpretation” of the normative text, it would be better to add a NOTE in the MAC specification.
Proposal 4. A NOTE in subclause 5.4.4 in TS 38.321 is added:
NOTE: The PUCCH resource for the SR transmission does not consider UCI multiplexing in the PHY layer.
Corresponding TP is shown in Section 4.

3	Conclusion
The below proposals are made: 
Proposal 1. RAN2 to confirm that RAN1 spec well captures the UE’s intended behaviour from RAN2 perspective.
Proposal 2. RAN2 to confirm and respond that the LCH-based prioritization check is prioritized over the UL skipping-related check in MAC.
Proposal 3. RAN2 to confirm and respond that MAC is not aware of the UCI multiplexing in PHY, i.e.  MAC does not know whether the final PUCCH overlaps with the PUSCH or not.
Proposal 4. A NOTE in subclause 5.4.4 in TS 38.321 is added:
NOTE: The PUCCH resource for the SR transmission does not consider UCI multiplexing in the PHY layer.

4	TP for 38.321
[bookmark: _Toc37296203][bookmark: _Toc46490329][bookmark: _Toc52752024][bookmark: _Toc52796486][bookmark: _Toc60791765]5.4.4	Scheduling Request
The Scheduling Request (SR) is used for requesting UL-SCH resources for new transmission.
The MAC entity may be configured with zero, one, or more SR configurations. An SR configuration consists of a set of PUCCH resources for SR across different BWPs and cells. For a logical channel or for SCell beam failure recovery (see clause 5.17) and for consistent LBT failure recovery (see clause 5.21), at most one PUCCH resource for SR is configured per BWP.
Each SR configuration corresponds to one or more logical channels and/or to SCell beam failure recovery and/or to consistent LBT failure recovery. Each logical channel, SCell beam failure recovery, and consistent LBT failure recovery, may be mapped to zero or one SR configuration, which is configured by RRC. The SR configuration of the logical channel that triggered a BSR (clause 5.4.5) or the SCell beam failure recovery or the consistent LBT failure recovery (clause 5.21) (if such a configuration exists) is considered as corresponding SR configuration for the triggered SR. Any SR configuration may be used for an SR triggered by Pre-emptive BSR (clause 5.4.7).
RRC configures the following parameters for the scheduling request procedure:
-	sr-ProhibitTimer (per SR configuration);
-	sr-TransMax (per SR configuration).
The following UE variables are used for the scheduling request procedure:
-	SR_COUNTER (per SR configuration).
If an SR is triggered and there are no other SRs pending corresponding to the same SR configuration, the MAC entity shall set the SR_COUNTER of the corresponding SR configuration to 0.
When an SR is triggered, it shall be considered as pending until it is cancelled.
All pending SR(s) for BSR triggered according to the BSR procedure (clause 5.4.5) prior to the MAC PDU assembly shall be cancelled and each respective sr-ProhibitTimer shall be stopped when the MAC PDU is transmitted and this PDU includes a Long or Short BSR MAC CE which contains buffer status up to (and including) the last event that triggered a BSR (see clause 5.4.5) prior to the MAC PDU assembly. All pending SR(s) for BSR triggered according to the BSR procedure (clause 5.4.5) shall be cancelled and each respective sr-ProhibitTimer shall be stopped when the UL grant(s) can accommodate all pending data available for transmission.
The MAC entity shall for each pending SR not triggered according to the BSR procedure (clause 5.4.5) for a Serving Cell:
1>	if this SR was triggered by Pre-emptive BSR procedure (see clause 5.4.7) prior to the MAC PDU assembly and a MAC PDU containing the relevant Pre-emptive BSR MAC CE is transmitted; or
1>	if this SR was triggered by beam failure recovery (see clause 5.17) of an SCell and a MAC PDU is transmitted and this PDU includes a BFR MAC CE or a Truncated BFR MAC CE which contains beam failure recovery information for this SCell; or
1>	if this SR was triggered by beam failure recovery (see clause 5.17) of an SCell and this SCell is deactivated (see clause 5.9); or
1>	if this SR was triggered by consistent LBT failure recovery (see clause 5.21) of an SCell and a MAC PDU is transmitted and the MAC PDU includes an LBT failure MAC CE that indicates consistent LBT failure for this SCell; or
1>	if this SR was triggered by consistent LBT failure recovery (see clause 5.21) of an SCell and all the triggered consistent LBT failure(s) for this SCell are cancelled:
2>	cancel the pending SR and stop the corresponding sr-ProhibitTimer, if running.
Only PUCCH resources on a BWP which is active at the time of SR transmission occasion are considered valid.
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:
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 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 specfied 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 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 specfied 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 eqaul to ul-PrioritizationThres and the MAC PDU is not prioritized by upper layer according to TS 23.287 [19]; or
3>	if a SL-SCH resource overlaps with the PUCCH resource for the SR transmission occasion for the pending SR triggered as specfied 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 a SL-SCH resource overlaps with the PUCCH resource for the SR transmission occasion for the pending SR triggered as specfied 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:
[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);
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>	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 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.
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 X:	The PUCCH resource for the SR transmission does not consider UCI multiplexing in the PHY layer.
[bookmark: _Hlk39177277]The MAC entity may stop, if any, ongoing Random Access procedure due to a pending SR for BSR, which was initiated by the MAC entity prior to the MAC PDU assembly and which has no valid PUCCH resources configured, if:
-	a MAC PDU is transmitted using a UL grant other than a UL grant provided by Random Access Response or a UL grant determined as specified in clause 5.1.2a for the transmission of the MSGA payload, and this PDU includes a BSR MAC CE which contains buffer status up to (and including) the last event that triggered a BSR (see clause 5.4.5) prior to the MAC PDU assembly; or
-	the UL grant(s) can accommodate all pending data available for transmission.
The MAC entity may stop, if any, ongoing Random Access procedure due to a pending SR for BFR of an SCell, which has no valid PUCCH resources configured, if:
-	a MAC PDU is transmitted using a UL grant other than a UL grant provided by Random Access Response or a UL grant determined as specified in clause 5.1.2a for the transmission of the MSGA payload, and this PDU contains a BFR MAC CE or a Truncated BFR MAC CE which includes beam failure recovery information of that SCell; or
-	the SCell is deactivated (as specified in clause 5.9) and all triggered BFRs for SCells are cancelled.
The MAC entity may stop, if any, ongoing Random Access procedure due to a pending SR for consistent LBT failure recovery, which has no valid PUCCH resources configured, if:
-	a MAC PDU is transmitted using a UL grant other than a UL grant provided by Random Access Response or a UL grant determined as specified in clause 5.1.2a for the transmission of the MSGA payload, and this PDU includes an LBT failure MAC CE that indicates consistent LBT failure for all the SCells that triggered consistent LBT failure; or
-	all the SCells that triggered consistent LBT failure recovery are deactivated (see clause 5.9).
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