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1 Introduction

An LS on overlapped data and SR of equal L1 priority was received in [1], in which RAN2 confirms the intended UE behavior: For the case of overlapping PUSCH and SR with equal L1 priority and MAC has not yet delivered MAC PDU for the PUSCH to PHY, if SR is prioritized in MAC, MAC shall not deliver the MAC PDU for the PUSCH and shall instruct PHY for SR transmission and RAN2 respectfully asks RAN1 to confirm if the intended UE behavior mentioned above can be supported.
In this contribution, we discuss the intended UE behavior of overlapped data and SR of equal L1 priority from physical layer perspective.
2 Discussion
According to [2], if a PUCCH resource for SR transmission overlaps with UL-SCH resource(s), the SR can be prioritized only if the following conditions are satisfied.

	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;


· Case 1: No overlapping UCI(s) of the same L1 priority with overlapping UL-SCH resource(s) and SR of equal L1 priority
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Figure 1: overlapping UL-SCH resource(s) and SR of equal L1 priority only

For the case of overlapping UL-SCH resource(s) and SR of equal L1 priority without other overlapping UCI(s) of the same L1 priority as illustrated in Figure 1, given that PHY prioritization between physical channels of equal L1 priority is not supported, a prioritized SR can only be transmitted if no MAC PDU is delivered for the overlapping UL-SCH resource(s); otherwise if a MAC PDU has been delivered to PHY, MAC shall not instruct PHY to transmit SR. The intended UE behavior in this case from RAN1 is aligned with RAN2.
Proposal 1: For the case of overlapping UL-SCH resource(s) and SR of equal L1 priority without other overlapping UCI(s) of the same L1 priority, RAN1 confirms that the intended UE behavior of overlapped data and SR of equal L1 priority is aligned with RAN2, i.e. For the case of overlapping PUSCH and SR with equal L1 priority and MAC has not yet delivered MAC PDU for the PUSCH to PHY, if SR is prioritized in MAC, MAC shall not deliver the MAC PDU for the PUSCH and shall instruct PHY for SR transmission.
· Case 2: UCI(s) of the same L1 priority overlap with SR of overlapping UL-SCH resource(s) and SR of equal L1 priority
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Figure 2: other UCI(s) of the same L1 priority overlap with SR
If there are other UCI(s) of the same L1 priority overlapping with SR, regardless of whether the other UCI(s) overlap with UL-SCH resource or not, UCI multiplexing should be performed according to PHY UCI multiplexing rules first and the resulted PUCCH resource for multiplexed UCI may or may not overlap with the PUSCH(s). 

·   Case 2-1: PUCCH resource after UCI multiplexing among different PUCCHs does not overlap with PUSCH(s)
If the PUCCH resource after UCI multiplexing among different PUCCHs does not overlap with PUSCH(s), both SR and PUSCH(s) can be transmitted in PHY, thus MAC can deliver MAC PDU for the PUSCH(s) and instruct PHY for SR transmission even if the PUCCH resource for SR transmission overlaps with UL-SCH resource(s).
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Figure 3: PUCCH resource after UCI multiplexing among different PUCCHs does not overlap with PUSCH(s)

Proposal 2: For the case of overlapping PUSCH and SR with equal L1 priority, if there are other UCI(s) of the same L1 priority overlapping with SR and the PUCCH resource after UCI multiplexing among different PUCCHs does not overlap with PUSCH, MAC can deliver MAC PDU for the PUSCH(s) and instruct PHY for SR transmission.
·   Case 2-2: PUCCH resource after UCI multiplexing among different PUCCHs overlaps with PUSCH(s)
If the PUCCH resource after UCI multiplexing among different PUCCHs overlaps with PUSCH(s), the multiplexed UCI excluding SR would be multiplexed in a PUSCH. In other words, the SR cannot be transmitted in PHY. Accordingly, MAC should not instruct PHY for SR transmission but should deliver MAC PDU for the PUSCH.
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Figure 4: PUCCH resource after UCI multiplexing among different PUCCHs overlaps with PUSCH(s)
Proposal 3: For the case of overlapping PUSCH and SR with equal L1 priority, if there are other UCI(s) of the same L1 priority overlapping with SR and the PUCCH resource after UCI multiplexing among different PUCCHs overlaps with PUSCH, MAC shall deliver the MAC PDU for the PUSCH and shall not instruct PHY for SR transmission.
· Case 3: UCI(s) of the same L1 priority overlap with PUSCH of overlapping UL-SCH resource(s) and SR of equal L1 priority, but do not overlap with SR of overlapping UL-SCH resource(s) and SR of equal L1 priority
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Figure 5: UCI(s) of the same L1 priority overlap with PUSCH but not SR
In case 3, PUSCH should not be skipped according to previous RAN1 agreements given that AN/CSI is expected to be multiplexed in PUSCH. Therefore, MAC should always deliver MAC PDU for the PUSCH and shall not instruct PHY for SR transmission.
Proposal 4: For the case of overlapping PUSCH and SR with equal L1 priority, if there are other UCI(s) of the same L1 priority overlapping with PUSCH for UCI multiplexing but not SR, MAC shall deliver the MAC PDU for the PUSCH and shall not instruct PHY for SR transmission.
3 Conclusion
In this contribution, we discussed the intended UE behavior of overlapped data and SR of equal L1 priority from physical layer perspective with the following proposals.
Proposal 1: For the case of overlapping UL-SCH resource(s) and SR of equal L1 priority without other overlapping UCI(s) of the same L1 priority, RAN1 confirms that the intended UE behavior of overlapped data and SR of equal L1 priority is aligned with RAN2, i.e. For the case of overlapping PUSCH and SR with equal L1 priority and MAC has not yet delivered MAC PDU for the PUSCH to PHY, if SR is prioritized in MAC, MAC shall not deliver the MAC PDU for the PUSCH and shall instruct PHY for SR transmission.
Proposal 2: For the case of overlapping PUSCH and SR with equal L1 priority, if there are other UCI(s) of the same L1 priority overlapping with SR and the PUCCH resource after UCI multiplexing among different PUCCHs does not overlap with PUSCH, MAC can deliver MAC PDU for the PUSCH(s) and instruct PHY for SR transmission.
Proposal 3: For the case of overlapping PUSCH and SR with equal L1 priority, if there are other UCI(s) of the same L1 priority overlapping with SR and the PUCCH resource after UCI multiplexing among different PUCCHs overlaps with PUSCH, MAC shall deliver the MAC PDU for the PUSCH and shall not instruct PHY for SR transmission.
Proposal 4: For the case of overlapping PUSCH and SR with equal L1 priority, if there are other UCI(s) of the same L1 priority overlapping with PUSCH for UCI multiplexing but not SR, MAC shall deliver the MAC PDU for the PUSCH and shall not instruct PHY for SR transmission.
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