Page 4
Draft prETS 300 ???: Month YYYY
[bookmark: _Hlk67588003]3GPP TSG-RAN WG2 #114e	Tdoc R2-2105673
Electronic meeting, 2021-05-19 – 2021-05-27
Agenda Item:	6.1.3.1
Source:	Ericsson
Title:	On intra-UE prioritization and UL skipping
Work Item:	NR_IIOT-Core
Document for:	Discussion, Decision
1	Introduction
This paper discusses the postponed issue on whether MAC is aware of the final PUCCH resource, in the case of the SR transmission.  
[bookmark: _Ref178064866]2	Discussion
The issue is related to the question in the LS [1] regarding an understanding of the MAC spec, see Annex 5. RAN1 asks RAN2 to provide their views on which understanding (understanding 1 or 2) is the intended MAC layer behaviour or to provide an alternate understanding:
· Understanding 1: MAC is not aware of the UCI multiplexing in PHY
· Understanding 2: MAC is aware of the UCI multiplexing in PHY

It is our view that the MAC can be made aware of the UCI multiplexing in PHY, if the reason to do so is well justified, for example, in the UL skipping condition for enhancedSkipUplinkTxConfigured. To properly progress the discussion, Ran2 can first focus on the question in the LS: if it is reasonable that MAC is aware of the UCI multiplexing in PHY under the context of SR transmission and LCH-based prioritization. 
As discussed in the last meeting, the main concern for the understanding 2 is the circular dependency between PHY and MAC on the decision making, which leads to specification complexity and further UE processing timeline discussion. PHY needs to know if SR/PUSCH is delivered from the MAC layer to perform the UCI multiplexing, but MAC needs to know the UCI multiplexing outcome to decide whether to deliver the SR/PUSCH.  For example, the procedure might work as follows:
1.	PHY assumes that PUSCH is NOT skipped and perform UCI multiplexing. 
2.	Depending on the UCI multiplexing outcome, MAC might decide to skip one PUSCH due to that it overlaps with a higher LCH-priority SR. Therefore, the procedure has to go back to step 1 and PHY performs another round of UCI multiplexing assuming PUSCH is skipped. 
It is not clear whether this procedure can converge but it takes more time than simply adopting the understanding 1. Note that enhancedSkipUplinkTxDynamic feature works since it requires MAC to generate a MAC PDU so that the previous decided UCI multiplexing procedure at the PHY in step 1 does not need to be re-run one more time. Of course, understanding 1 may lead to SR dropped in the PHY, which MAC is not aware of. But UE can re-transmit the SR in the next occasion. 
[bookmark: _Toc71575876]For Rel-16, RAN2 adopts the understanding that the MAC is not aware of the UCI multiplexing in PHY, in the case of SR transmission and LCH-based prioritization.

Multiple aspects were mixed up in the discussion in the last meeting. More precisely, it was mentioned in the email discussion [1] and the RAN1 LS [2] that, for the enhancedSkipUplinkTxDynamic feature, the MAC is aware of the UCI multiplexing outcome and so this should be extended to all the cases. Since the discussion was not conclusive, the email discussion rapporteur proposes leave up-for UE implementation whether to take UCI multiplexing into account in the MAC layer. This would lead to more decoding hypotheses at the network and difficult to avoid by resource allocations. Given that this is the late Rel-16 correction and a long list of cases [1] (e.g., not clear if some are corner cases or not), an alternative proposal is to disallow a simultaneous configuration of the Rel-16 UL skipping and intra-UE prioritization in this release. If a simultaneous configuration is disallowed, then there shouldn’t be any reason (valid or not) to argue that MAC might be aware of the UCI multiplexing outcome. RAN1/2 can discuss in the future releases if a need to enable this combination of features in real-world deployment is identified and acknowledged. 
[bookmark: _Toc71575877]RAN2 to discuss to dis-allow, in Rel-16, a simultaneous configuration of the Rel-16 UL skipping and LCH-based prioritization. 

3. Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	For Rel-16, RAN2 adopts the understanding that the MAC is not aware of the UCI multiplexing in PHY, in the case of SR transmission and LCH-based prioritization.
Proposal 2	RAN2 to discuss to dis-allow, in Rel-16, a simultaneous configuration of the Rel-16 UL skipping and LCH-based prioritization.
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5 LS
	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 2-1: the final PUCCH resource after UCI multiplexing does not overlap with PUSCH

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 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
[image: cid:image001.png@01D6FBC1.DD0FD2F0]
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.
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