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In the RAN2 #112-e meeting, a LS has been sent from RAN2 to RAN1 [1]. The description is copied below. RAN2 asks RAN1 whether the following behavior can be supported in PHY.
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.
This paper analyzes the PHY and MAC processing for relevant scenarios and proposes how to conclude the LS. 
Discussion
For the overlapping of SR and PUSCH, the following two cases should be analyzed separately.
· Case 1: PUSCH is a CG PUSCH
· Case 2: PUSCH is a DG PUSCH
Before answering the LS, the PHY behavior in R15 should be analyzed. 
In R15, for Case 1, the transmission of CG PUSCH and SR are both triggered by the UE itself. Therefore, it is up to UE implementation to guarantee that if MAC does not deliver the MAC PDU and instructs PHY for SR transmission instead, that PHY can transmit the SR on the PUCCH resource in a timely manner. Similarly, if the MAC delivers the MAC PDU, it is up to UE implementation to guarantee the PHY can timely transmit the CG on the indicated CG occasion.
For Case 2, the PHY first receives the UL DCI and then finds out that the scheduled PUSCH is overlapping with a PUCCH carrying SR. If the scheduled PUSCH does only contain CSI, then the SR will be transmitted and PHY does not start to preparation of the PUSCH. If the scheduled PUSCH shall contain other information, then the PHY delivers the DCI to MAC and at the same time stops the processing of the SR transmission (if the SR is on processing at the PHY or already on transmission). The stopping operation does not incur any extra processing time for the PUSCH preparation since at the same time, the MAC layer is assembling the MAC PDU in parallel. Therefore, in Rel-15, PHY can decide independently from MAC to drop the SR and it can always expect MAC to deliver the MAC PDU. Hence, the preparation of the PUSCH in PHY is not interrupted.
Observation 1: In Rel-15, for the overlapping of SR and DG PUSCH, the PHY layer can perform the processing of the DG PUSCH without interruption.
Then for Rel-16, the processing of Case 1 is still up to UE implementation, and hence may not have any standard impact. 
However, for Rel-16, a problem arises for Case 2. When the SR and the DG PUSCH have the same L1 priority, PHY would originally assume the PUSCH to be transmitted (unless the PUSCH would only contain CSI). But the SR and PUSCH may have different L2 priorities and MAC may prioritize the SR according to the LCH-based prioritization. As a result, the PHY layer cannot judge if the PUSCH shall be transmitted and it must wait for the MAC decision, i.e. PHY has to wait whether the MAC PDU is delivered or not to start some processing of the PUSCH. Hence, the processing timeline of DG PUSCH may be affected. 
[bookmark: _GoBack]Observation 2: For the overlapping of SR and DG PUSCH with the same L1 priority in R16, the DG PUSCH may be de-prioritized in the MAC layer and hence the PHY layer needs to wait for a decision from MAC to continue the processing of DG PUSCH, which may result in an increased processing time for DG PUSCH in some cases.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]To solve the problem above, one way is to force MAC to deliver the MAC PDU of DG PUSCH and to drop the SR. However, this is unreasonable since the SR is linked to a logical channel with higher priority and should be transmitted to enable an urgent scheduling of a new PUSCH to carry the data on this logical channel. Hence, from the performance perspective, RAN1 should confirm that the intended behavior given in the LS can be supported, as we write in the draft reply [2], and meanwhile define the corresponding processing time if needed for the support of the intended behavior. Before formally sending the reply to RAN2, we have to make a detailed discussion on whether the PHY processing time would be affected by the potential LCH-based prioritization in the MAC layer, and define the corresponding processing time accordingly if needed. 
Proposal 1: RAN1 shall discuss and define if and how the processing time in the PHY layer is affected by the LCH-based prioritization in the MAC layer before formally replying to the LS from RAN2.
Proposal 2: Take R1-2101276 as the baseline for further discussion on the reply LS to RAN2.

Conclusions
In this paper, we discuss the possible behavior and UE implementation in the MAC layer and PHY layer for overlapping between SR and PUSCH. The following observation and proposals are given:
Observation 1: In Rel-15, for the overlapping of SR and DG PUSCH, the PHY layer can perform the processing of the DG PUSCH without interruption.
Observation 2: For the overlapping of SR and DG PUSCH with the same L1 priority in R16, the DG PUSCH may be de-prioritized in the MAC layer and hence the PHY layer needs to wait for a decision from MAC to continue the processing of DG PUSCH, which may result in an increased processing time for DG PUSCH in some cases.

Proposal 1: RAN1 shall discuss and define if and how the processing time in the PHY layer is affected by the LCH-based prioritization in the MAC layer before formally replying to the LS from RAN2.
Proposal 2: Take R1-2101276 as the baseline for further discussion on the reply LS to RAN2.
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