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Introduction
In RAN2 #113-e meeting, following working assumption was taken regarding LCH based prioritization and UL skipping:

Agreements:
…
· [019] 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.

RAN1 LS R1-2102244 asks RAN2’s understanding regarding prioritization between SR and PUSCH when LCH based prioritization is configured. In this contribution, we provide our analysis on the questions raised by RAN1.
Discussion
Among the cases indicated in RAN1 LS, case 2-1, case 2-2, case 3, and case 4 below need RAN2 input. 
· 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
Description of case 2-1 in RAN1 LS is as follows:
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.



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

In case 2-1, PUCCH resource for SR transmission might be changed depending on whether it is multiplexed with other UCI or not. In TS 38.321 clause 5.4.4, LCH prioritization between SR and PUSCH is specified as below. 
	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>	… (omitted)
[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>	… (omitted)
3>	else:
4>	consider the SR transmission as a de-prioritized SR transmission.



It can be seen that from MAC layer’s perspective, priority comparison between SR and PUSCH is only performed once, and after the comparison, one is prioritized and the other is deprioritized. Therefore it is impossible for MAC to consider that SR has two different resources during LCH prioritization procedure.
[bookmark: Obs_SR_Resource]Observation 1: From MAC layer perspective, PUCCH resource for SR transmission is based on RRC configuration when performing LCH prioritization.
According to above discussion, for Case 2-1, Understanding 1 is correct from MAC’s perspective.
[bookmark: Proposal_Case_2_1]Proposal 1: For case 2-1 in RAN1 LS, RAN2 assumes Understanding 1, i.e. MAC only knows configured PUCCH resource for SR, and decide to deliver SR or PUSCH based on LCH priority comparison.

Description of case 2-2 and case 3 in RAN1 LS is 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.



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)
For case 2-2 and case 3, RAN2 already made the working assumption that “The MAC entity does not generate a MAC PDU for a deprioritized uplink grant even when its associated PUSCH is overlapping with PUCCH”, which is aligned with Understanding 2 in RAN1 LS. Therefore unless RAN1 disagrees with RAN2 working assumption, RAN2 can confirm Understanding 2. It should be noted that in these cases, whether SR or PUSCH is prioritized or not is based on comparison of corresponding LCH priorities, instead of “the SR in the LS is prioritized in MAC” as in the RAN1 LS.
[bookmark: Proposal_Case_2_2_3]Proposal 2: For case 2-2 and case 3 in RAN1 LS, RAN2 assumes Understanding 2, i.e. the LCH based prioritization check is prioritized over the UL skipping-related check in MAC. The MAC entity does not generate a MAC PDU for a deprioritized uplink grant even when its associated PUSCH is overlapping with PUCCH.

Description of case 4 in RAN1 LS is as follows:
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.


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
From RAN2’s perspective, case 4 is similar to case 2-1 in the sense that MAC only knows configured PUCCH resource for SR, therefore Understanding 1 is assumed in RAN2. In this case, as there is no overlapping between SR and PUSCH from MAC’s perspective, both SR and PUSCH are delivered to PHY.
[bookmark: Proposal_Case_4]Proposal 3: For case 4 in RAN1 LS, RAN2 assumes Understanding 1, i.e. MAC only knows configured PUCCH resource for SR, and deliver both SR and PUSCH to PHY.
Conclusion
In this contribution, we provide analysis on the prioritization between SR and PUSCH when LCH based prioritization is configured. We have the following observation:
Observation 1: From MAC layer perspective, PUCCH resource for SR transmission is based on RRC configuration when performing LCH prioritization.
We propose the following:
Proposal 1: For case 2-1 in RAN1 LS, RAN2 assumes Understanding 1, i.e. MAC only knows configured PUCCH resource for SR, and decide to deliver SR or PUSCH based on LCH priority comparison.
Proposal 2: For case 2-2 and case 3 in RAN1 LS, RAN2 assumes Understanding 2, i.e. the LCH based prioritization check is prioritized over the UL skipping-related check in MAC. The MAC entity does not generate a MAC PDU for a deprioritized uplink grant even when its associated PUSCH is overlapping with PUCCH.
Proposal 3: For case 4 in RAN1 LS, RAN2 assumes Understanding 1, i.e. MAC only knows configured PUCCH resource for SR, and deliver both SR and PUSCH to PHY.
A draft reply LS is provided in the Annex.
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Annex Draft reply LS to RAN1

1. Overall Description:
[bookmark: OLE_LINK1]RAN2 would like to thank RAN1 for their LS on prioritization between SR and PUSCH when LCH based prioritization is configured. In RAN2#113-e meting, RAN2 made the following working assumption:
· [019] 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.

RAN2 understanding on case 2-1, case 2-2, case 3, and case 4 are as follows:
· For case 2-1 in RAN1 LS, RAN2 assumes Understanding 1, i.e. MAC only knows configured PUCCH resource for SR, and decide to deliver SR or PUSCH based on LCH priority comparison.
· For case 2-2 and case 3 in RAN1 LS, RAN2 assumes Understanding 2, i.e. the LCH based prioritization check is prioritized over the UL skipping-related check in MAC. The MAC entity does not generate a MAC PDU for a deprioritized uplink grant even when its associated PUSCH is overlapping with PUCCH.
· For case 4 in RAN1 LS, RAN2 assumes Understanding 1, i.e. MAC only knows configured PUCCH resource for SR, and deliver both SR and PUSCH to PHY.

2. Actions:
RAN2 respectfully asks RAN1 to take the above information into account.
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