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1. Introduction

In the last RAN2 #111e meeting, RAN2 has discussed some issues on intra-UE prioritization, and made the following agreements [1]:
	· If the corresponding MAC PDU of a configured uplink grant has been delivered to PHY but cancelled by a high PHY-priority index PUCCH transmission as specified in clause 9 of TS 38.213, this uplink grant is a de-prioritized uplink grant.
· Send an LS to RAN1 to ask if the scenario is supported: In the collision scenario between CG and DG and only one transport block of either grant is delivered to PHY, PHY can transmit on the grant for which a transport block is delivered and skip the transmission on the other grant.
· p3 as reflected in the TP is agreed

· Continue by email [044], LS and CR. 


One issue similar to the above highlight part is that in the collision scenario between data and SR with equal L1 priority, whether PHY can transmit SR if MAC instruct PHY to signal SR. In this contribution, we try to make a clarification on this issue.
2. Discussion
In Rel-15, according to the MAC spec, when a PUCCH resource for SR transmission occasion overlaps with a UL-SCH resource, MAC layer will not instruct the PHY layer to signal SR on the PUCCH resource. The corresponding text is extracted from TS 38.321-f90 as follows [2]:

	As long as at least one SR is pending, the MAC entity shall for each pending SR:

1>
if the MAC entity has no valid PUCCH resource configured for the pending SR:

2>
initiate a Random Access procedure (see clause 5.1) on the SpCell and cancel the pending SR.

1>
else, for the SR configuration corresponding to the pending SR:

2>
when the MAC entity has an SR transmission occasion on the valid PUCCH resource for SR configured; and
2>
if sr-ProhibitTimer is not running at the time of the SR transmission occasion; and

2>
if the PUCCH resource for the SR transmission occasion does not overlap with a measurement gap; and

2>
if the PUCCH resource for the SR transmission occasion does not overlap with a UL-SCH resource:

3>
if SR_COUNTER < sr-TransMax:

4>
increment SR_COUNTER by 1;

4>
instruct the physical layer to signal the SR on one valid PUCCH resource for SR;

4>
start the sr-ProhibitTimer.


Thus in Rel-15, for data and SR overlapping scenario, only data will be delivered to the PHY layer for transmission.
In Rel-16, due to the introduction of intra-UE prioritization, when an uplink grant overlaps with a SR, it is possible that the priority of the logical channel that triggered SR is higher than the priority of the uplink grant. Based on the latest MAC spec, under the condition that the physical layer can signal the SR on one valid PUCCH resource for SR, the MAC layer will instruct the PHY layer to signal the SR. The corresponding text is extracted from TS 38.321-g21 as follows [3]:

	As long as at least one SR is pending, the MAC entity shall for each pending SR:
1>
if the MAC entity has no valid PUCCH resource configured for the pending SR:

2>
initiate a Random Access procedure (see clause 5.1) on the SpCell and cancel the pending SR.
1>
else, for the SR configuration corresponding to the pending SR:

2>
when the MAC entity has an SR transmission occasion on the valid PUCCH resource for SR configured; and
2>
if sr-ProhibitTimer is not running at the time of the SR transmission occasion; and

2>
if the PUCCH resource for the SR transmission occasion does not overlap with a measurement gap:
3>
if the PUCCH resource for the SR transmission occasion overlaps with neither a UL-SCH resource nor an SL-SCH resource; or

3>
if the MAC entity is able to perform this SR transmission simultaneously with the transmission of the SL-SCH resource; or

3>
if the MAC entity is configured with lch-basedPrioritization, and the PUCCH resource for the SR transmission occasion does not overlap with an uplink grant received in a Random Access Response nor 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>
if both sl-Prioritizationthres and ul-Prioritizationthres are configured and the PUCCH resource for the SR transmission occasion for the pending SR triggered as specfied in clause 5.22.1.5 overlaps with any UL-SCH resource(s) carrying a MAC PDU, and the priority of the triggered SR determined as specified in clause 5.22.1.5 is lower than sl-Prioritizationthres and the value of the highest priority of the logical channel(s) in the MAC PDU is higher than or eqaul to ul-Prioritizationthres and the MAC PDU is not prioritized by upper layer according to TS 23.287 [19]; or

3>
if a SL-SCH resource overlaps with the PUCCH resource for the SR transmission occasion for the pending SR triggered as specfied in clause 5.4.5, and the MAC entity is not able to perform this SR transmission simultaneously with the transmission of the SL-SCH resource, and either transmission on the SL-SCH resource is not prioritized as described in clause 5.22.1.3.1a or the priority value of the logical channel that triggered SR is lower than ul-Prioritizationthres, if configured; or

3>
if a SL-SCH resource overlaps with the PUCCH resource for the SR transmission occasion for the pending SR triggered as specfied in clause 5.22.1.5, and the MAC entity is not able to perform this SR transmission simultaneously with the transmission of the SL-SCH resource, and the priority of the triggered SR determined as specified in clause 5.22.1.5 is higher than the priority of the MAC PDU determined as specified in clause 5.22.1.3.1a for the SL-SCH resource:

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>
if SR_COUNTER < sr-TransMax:
5>
instruct the physical layer to signal the SR on one valid PUCCH resource for SR;

5>
if LBT failure indication is not received from lower layers:

6>
increment SR_COUNTER by 1;

6>
start the sr-ProhibitTimer.

5>
else if lbt-FailureRecoveryConfig is not configured:

6>
increment SR_COUNTER by 1.


According to RAN1’s progress in Rel-16, if data and SR with different priorities are overlapping with each other, PHY layer is able to transmit the signal or channel with higher priority. But if data and SR are overlapping but with equal L1 priority, RAN2’s understanding was that the UE shall fall back to Rel-15 PHY behaviour. But in Rel-15, when data and SR are overlapping, the MAC layer will never instruct PHY to signal the SR. Thus, in Rel-16, if the priority of the logical channel that triggered SR is higher than the priority of the uplink grant, and the SR and the UL grant are of the same priority, it is not clear whether PHY layer can signal SR if only SR is instructed to the PHY for transmission in Rel-16. Based on MAC spec’s description marked with green in the above table, if the PHY layer can signal SR, the MAC layer can instruct SR transmission to the PHY layer, otherwise the MAC layer will only deliver the data.
After checking TS 38.213-fb0 as well as TS 38.213-g30, we can find the following description [4][5] in clause 9:

	If a UE would transmit on a serving cell a PUSCH without UL-SCH that overlaps with a PUCCH transmission on a serving cell that includes positive SR information, the UE does not transmit the PUSCH. 


PHY spec only says that when PUSCH without UL-SCH overlaps with a PUCCH with positive SR, the UE will not transmit PUSCH. In other words, the UE shall transmit PUCCH with positive SR in this case. Accordingly, we think in Rel-15, even if SR is instructed to the PHY layer for transmission in data & SR overlapping scenario (it is not the case in Rel-15), the UE is able to signal the SR according to PHY specification. 

Based on the above consideration, we need to confirm the UE behaviour for the case when data and SR with equal L1 priority are overlapping, i.e. whether the MAC can instruct the PHY layer for SR transmission if the SR is prioritized in MAC layer.
Proposal 1: RAN2 to confirm the intended UE behaviour for the case that the overlapped data and SR are of equal L1 priority and SR is prioritized in MAC, i.e. whether the MAC can instruct PHY for SR transmission.
3. Conclusion

In this contribution, we have analysed whether PHY can transmit SR if MAC instruct PHY to signal SR in the scenario where SR and data are overlapping and with equal L1 priority. We made the following agreement:
Proposal 1: RAN2 to confirm the intended UE behaviour for the case that the overlapped data and SR are of equal L1 priority and SR is prioritized in MAC, i.e. whether MAC can instruct PHY for SR transmission.
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