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1 Introduction

This is for the discussion on intra-UE prioritization with same PHY priority, including:

· The overlapping between CG and DG;

· The overlapping between SR and the uplink grant.

2 Discussion

2.1 Same PHY priority for CG and DG 
In general, RAN1 requirement is different for the following two cases: 1) CG and the overlapping DG are with same PHY priority; 2) CG and the overlapping DG are with different PHY priority.

Regarding the case where CG and the overlapping DG are with same PHY priority, according to the achievements in RAN1#101e meeting, the conclusion is in the following:
· For the collision between DG PUSCH and CG PUSCH with same PHY priority, the DG PUSCH can be scheduled overlapping in time with CG PUSCH occasion if Rel-15 timeline satisfies. 

Clearly, for this case, Rel-15 principle for intra-UE prioritization is reused, i.e. DG is always prioritized.
However, according to Section 5.4.1 in MAC spec, PHY priority is not considered for intra-UE prioritization. Accordingly, DG may be de-prioritized, once the overlapping CG is with a higher LCH priority, even if PHY priority of CG and DG is same. Consequently, the DG is deprioritized and can not be delivered to physical layer, which is not aligned to RAN1 conclusions.
Observation 1 According to RAN1 agreement, DG overrides CG in the case when the PHY priority for CG and DG is same.
Observation 2 According to MAC spec, PHY priority is not considered as a factor of intra-UE prioritization for CG overlapping DG. Consequently, if LCH priority of overlapping CG is higher than LCH priority of DG, DG can not be prioritized, which is not alligned to RAN1 requirement.
Thus, for intra-UE prioritization, we propose to add one condition for CG and DG are with same PHY priority, which can be:
· Alt1: If there is overlapping PUSCH duration of a configured uplink grant which was not already de-prioritized, in the same BWP whose PHY priority is same as the one of the uplink grant;
· Alt2: If there is overlapping PUSCH duration of a configured uplink grant which was not already de-prioritized, in the same BWP which can not be transmitted by lower layer.
Proposal 1 Add Condition1 for CG and DG are with same PHY priority, which can be either of the following:

1) If there is overlapping PUSCH duration of a configured uplink grant which was not already de-prioritized, in the same BWP whose PHY priority is same as PHY priority of the uplink grant;

2) If there is overlapping PUSCH duration of a configured uplink grant which was not already de-prioritized, in the same BWP which can not be transmitted by lower layer.
Regarding the case where CG and the overlapping DG are with different PHY priority, according to RAN1 LS (R2-2006104), no consensus is achieved. But, RAN1 also indicates that one possible solution is that MAC layer only provides one MAC PDU with the high priority to physical layer. Obviously, the rule of LCH priority can be used for intra-UE prioritization. 
Considering the difference between the overlapping cases with and without same PHY priority, PHY priority needs to be considered as a factor of intra-UE prioritization for CG and DG. However, in Section 5.4.1 in MAC spec, the factor is missing. Thus, for intra-UE prioritization, we propose to add one condition for CG and DG are with different PHY priority, which can be:
· Alt1: The PHY priority of the configured uplink grant is different from the PHY priority of the uplink grant;
· Alt2: The configured uplink grant can be transmitted by lower layer.
Proposal 2 Add Condition2 for CG and DG are with different PHY priority, which can be either of the following:

1) The PHY priority of the configured uplink grant is different from the PHY priority of the uplink grant.

2) The configured uplink grant can be transmitted by lower layer.

2.2 Same PHY priority for SR and uplink grant 

According to the achievements in RAN1#99 meeting, the conclusions on SR and the overlapping uplink grant are with same PHY priority is in the following:

Agreement:

· For handling the overlapped UL transmissions among low PHY priority channel/signals, reuse the Rel-15 mechanism. 

Working assumption:

· For handling the overlapped SR with high PHY priority and PUSCH with high PHY priority, no new mechanism in Rel-16 from RAN1 perspective. 

· Can be revisited especially if there is update from RAN2

Clearly, for this case, Rel-15 principle for intra-UE prioritization is reused, i.e. the uplink grant always overrides SR. It means that SR is not delivered to physical layer as long as PHY priority is same, no matter whether the priority of the LCH that triggers SR is higher or not. Whereas, for the case where SR and uplink grant are with different PHY priority, there is no similar requirement .
However, according to Section 5.4.4 in MAC spec, PHY priority is not considered as a factor of intra-UE prioritization for SR and the uplink grant. Accordingly, SR may be delivered once the priority of the LCH that triggers the SR is higher, even if PHY priority for the SR and the uplink grant is same. Consequently, the SR can be delivered to physical layer, which is not aligned to RAN1 conclusions.
Observation 3 According to RAN1 agreement, uplink grant overrides SR in the case when the PHY priority for the uplink grant and SR is same.
Observation 4 According to MAC spec, PHY priority is not considered as a factor of intra-UE prioritization for SR and the uplink grant. Consequently, if the priority of the LCH that triggers SR is higher than the priority of the uplink grant, SR can be prioritized, which is not alligned to RAN1 requirement.
Thus, for intra-UE prioritization, we propose to add one condition for SR and uplink grant are with different PHY priority, which can be:

· Alt1: The PHY priority of PUCCH for SR is different from the PHY priority of the uplink grant.

· Alt2: The pending SR triggered can be transmitted by lower layer.

Proposal 3 Add Condition3 for SR and uplink grant are with different PHY priority, which can be either of the following:

1) The PHY priority of PUCCH for SR is different from the PHY priority of the uplink grant.

2) The pending SR triggered can be transmitted by lower layer.

3 Conclusion

Based on the discussion above, we made the following observations:

Observation 1
According to RAN1 agreement, DG overrides CG in the case when the PHY priority for CG and DG is same.
Observation 2
According to MAC spec, PHY priority is not considered as a factor of intra-UE prioritization for CG overlapping DG. Consequently, if LCH priority of overlapping CG is higher than LCH priority of DG, DG can not be prioritized, which is not alligned to RAN1 requirement.
Observation 3
According to RAN1 agreement, uplink grant overrides SR in the case when the PHY priority for the uplink grant and SR is same.
Observation 4
According to MAC spec, PHY priority is not considered as a factor of intra-UE prioritization for SR and the uplink grant. Consequently, if the priority of the LCH that triggers SR is higher than the priority of the uplink grant, SR can be prioritized, which is not alligned to RAN1 requirement.


And propose the following:

Proposal 1
Add Condition1 for CG and DG are with same PHY priority, which can be either of the following:
1)
If there is overlapping PUSCH duration of a configured uplink grant which was not already de-prioritized, in the same BWP whose PHY priority is same as PHY priority of the uplink grant;
2)
If there is overlapping PUSCH duration of a configured uplink grant which was not already de-prioritized, in the same BWP which can not be transmitted by lower layer.
Proposal 2
Add Condition2 for CG and DG are with different PHY priority, which can be either of the following:
1)
The PHY priority of the configured uplink grant is different from the PHY priority of the uplink grant.
2)
The configured uplink grant can be transmitted by lower layer.
Proposal 3
Add Condition3 for SR and uplink grant are with different PHY priority, which can be either of the following:
1)
The PHY priority of PUCCH for SR is different from the PHY priority of the uplink grant.
2)
The pending SR triggered can be transmitted by lower layer.


4 Text Proposal for 38.321
5.4.1
UL Grant reception

<CHANGE START>

When the MAC entity is configured with lch-basedPrioritization, for each uplink grant whose associated PUSCH can be transmitted by lower layers, the MAC entity shall:

1>
if this uplink grant is addressed to CS-RNTI with NDI = 1 or C-RNTI:

2>
if there is no overlapping PUSCH duration of a configured uplink grant which was not already de-prioritized, in the same BWP whose priority is higher than the priority of the uplink grant, and <Condition2 for CG and DG are with different PHY priority>; or < Condition1 for CG and DG are with same PHY priority >; and

2>
if there is no overlapping PUCCH resource with an SR transmission which was not already de-prioritized and the priority of the logical channel that triggered the SR is higher than the priority of the uplink grant:

3>
consider this uplink grant as a prioritized uplink grant;

3>
consider the other overlapping uplink grant(s), if any, as a de-prioritized uplink grant(s);

3>
consider the other overlapping SR transmission(s), if any, as a de-prioritized SR transmission(s).

1>
else if this uplink grant is a configured uplink grant:

2>
if there is no overlapping PUSCH duration of another configured uplink grant which was not already de-prioritized, in the same BWP, whose priority is higher than the priority of the uplink grant; and

2>
if there is no overlapping PUSCH duration of an uplink grant addressed to CS-RNTI with NDI = 1 or C-RNTI which was not already de-prioritized, in the same BWP, whose priority is higher than or equal to the priority of the uplink grant; and

2>
if there is no overlapping PUCCH resource with an SR transmission which was not already de-prioritized and the priority of the logical channel that triggered the SR is higher than the priority of the uplink grant:

3>
consider this uplink grant as a prioritized uplink grant;

3>
consider the other overlapping uplink grant(s), if any, as a de-prioritized uplink grant(s);

3>
consider the other overlapping SR transmission(s), if any, as a de-prioritized SR transmission(s).

<CHANGE END>

5.4.4
Scheduling Request

<CHANGE START>

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 a transmission of 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 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, and <Condition3 for SR and uplink grant are with different PHY priority>; or
3>
if 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, 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 5.4.5, 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 5.22.1.3.1 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 5.22.1.3.1 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.

4>
else:

5>
notify RRC to release PUCCH for all Serving Cells;

5>
notify RRC to release SRS for all Serving Cells;

5>
clear any configured downlink assignments and uplink grants;

5>
clear any PUSCH resources for semi-persistent CSI reporting;

5>
initiate a Random Access procedure (see clause 5.1) on the SpCell and cancel all pending SRs.

3>
else:

4>
consider the SR transmission as a de-prioritized SR transmission.

NOTE 1:
Except for SR for SCell beam failure recovery, the selection of which valid PUCCH resource for SR to signal SR on when the MAC entity has more than one overlapping valid PUCCH resource for the SR transmission occasion is left to UE implementation.

NOTE 2:
If more than one individual SR triggers an instruction from the MAC entity to the PHY layer to signal the SR on the same valid PUCCH resource, the SR_COUNTER for the relevant SR configuration is incremented only once.

NOTE 3:
When the MAC entity has pending SR for SCell beam failure recovery and the MAC entity has one or more PUCCH resources overlapping with PUCCH resource for SCell beam failure recovery for the SR transmission occasion, the MAC entity considers only the PUCCH resource for SCell beam failure recovery as valid.

NOTE 4:
For a UE operating in a semi-static channel access mode as described in TS 37.213 [18], PUCCH resources overlapping with the idle time of a fixed frame period are not considered valid.

<CHANGE END>
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