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Introduction

After RAN2#113emeeting, one LS about the intra-UE multiplexing involved the PUCCH transmission is received from RAN1, in this LS, a couple of cases are mentioned and wanted to be confirmed by RAN2. So in this contribution ,we will walk through all the cases mentioned in the LS, and share our views on them.
Discussion

CASE 2-1

In this case , the details in the LS as shown below:

--------------------------------------------- From RAN1 LS ------------------------------------------------------------------
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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.

--------------------------------------------- From RAN1 LS ------------------------------------------------------------------

For this case, RAN1 have two understandings about this case, from RAN2 point of view, we understand the understanding 2 is correct. The reason is shown as below:

----------------------------------------------38.321g40--------------------------------------------------------------------

NOTE 4:
If a UE multiplexes a CSI configured on PUCCH with other overlapping UCI(s) according to the procedure specified in TS 38.213 [6] clause 9.2.5 and this CSI multiplexed with other UCI(s) would be reported on a PUCCH resource outside DRX Active Time of the DRX group in which this PUCCH is configured, it is up to UE implementation whether to report this CSI multiplexed with other UCI(s).

----------------------------------------------38.321g40--------------------------------------------------------------------

This part of RAN2 specification demonstrate the MAC sublayer can be aware of the UCI multiplexing, thus for case 1, the MAC can send both SR and MAC PDU to PHY layer as described in understanding 2. 

Observation 1:    MAC can be aware of the UCI multiplexing in between  multiple UCI(s) according to the DRX aspect in MAC spec.

According to the observation 1, the prerequisite of understanding 2 for CASE 2-1 is correct,  however, in the current spec, it is still ambiguous that which PUCCH resources shall be used for judging the overlapping situation between PUSCH and SR. Thus we propose that:

Proposal 1: For judging whether the resources of SR and PUSCH is overlapped or not, the actual PUCCH resources for sending SR shall be taken into account.
CASE 2-2 and CASE 3

In the LS, the case 2-2 and case 3 is shown as below:

--------------------------------------------- From RAN1 LS ------------------------------------------------------------------
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Case 2-2: the final PUCCH resource after UCI multiplexing overlaps with PUSCH
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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, 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.

--------------------------------------------- From RAN1 LS ------------------------------------------------------------------
Regarding the sequence of the UL skipping related check and LCH based prioritization check, there is no any evidence in the specification can be found to demonstrate the sequence of  UL skipping related check and LCH based prioritization procedure which means any implementation from UE vendor is permitted. But in our understanding , the spontaneous logic is the prioritization determination shall be done before the UL skipping check, otherwise, it is so strange that  UL skipping for  a PUSCH transmission is checked at first and then the PUSCH transmission is deprioritized finally.
Observation 2: With a spontaneous logic, the LCH priority check will be performed in front of the UL skipping check. or else, UE may have no idea whether the PUSCH will be deprioritized when determining the UL skipping.

As analysis above, since it is still ambiguous in the specification that the which should be done first ，LCH based prioritization or UL skipping related check. We propose that:

Proposal 2: The LCH based prioritization check shall be finished in front of the UL skipping check.

CASE 4
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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
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.

As we mentioned above, the MAC can be aware of the UCI multiplexing between different UCIs, thus the understanding 2 is correct.

Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposals:

Observation 1:    MAC can be aware of the UCI multiplexing in between  multiple UCI(s) according to the DRX aspect in MAC spec.

Proposal 1: For judging whether the resources of SR and PUSCH is overlapped or not, the actual PUCCH resources for sending SR shall be taken into account.
Observation 2: With a spontaneous logic, the LCH priority check will be performed in front of the UL skipping check. or else, UE may have no idea whether the PUSCH will be deprioritized when determining the UL skipping.

Proposal 2: The LCH based prioritization check shall be finished in front of the UL skipping check.
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