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1 Introduction

In this contribution, we discuss the left issues in the following:

· Issue 1: LCH-based prioritization when handling grant with the same L1 priority or when no PHY-based prioritization enabled
· Issue 2: Already de-prioritized uplink grant to be prioritized after high-priority data arrival. But the current normative text does not allow it.

· Issue 3: De-prioritization by already de-prioritized SR.

2 Discussion
In the current running CR, the intra-UE pripritization procedure has been implemented. However, there are still some issues left.

2.1 Issue 1: LCH-based prioritization when handling grant with the same L1 priority or when no PHY-based prioritization enabled
According to current RAN1 process, how to handle Issue 1 is unclear, but it needs to be resolved to avoid the gap between RAN1 and RAN2. To simplify UE behaviour, RAN1 may prefer a uniform solution, because both issues are associated to whether two MAC PDUs or both of MAC PDU and SR can be handled in RAN1. Accordingly, RAN2 needs to follow RAN1 process and reflect the uniform solution into RAN2 spec if needed. Otherwise, RAN2 needs to reflect different solutions seperately. 
From our point of view, the protential impact to RAN2 is the alternative of the following:
· Option 1: RAN1 can handle two MAC PDUs or both of MAC PDU and SR.
In this case, RAN2 impact is avoidable. If no higher priority data or SR is available after prioritization procedure, only one MAC PDU or SR is delivered to physical layer. Otherwise, two MAC PDUs or both of MAC PDU and SR are delivered to physical layer, and the conflict is eventually handled by RAN1.
· Option 2: RAN1 can only handle one MAC PDU or SR.

In this case, RAN2 impact is unavoidable. If no higher priority data or SR is available after prioritization procedure, only one MAC PDU or SR is delivered to physical layer, and then no issue exists. Otherwise, exceptional condition is required to introduce to avoid RAN2 to instruct RAN1 more than one transmission. In details,
a) In the case of overlapped DG and CG
If RAN1 spec is kept as it is, Rel-15 rule is reused, i.e. DG is transmitted when DG overlaps CG. Accordingly, an exceptional condition is preferred to add, to indicate MAC only generate the MAC PDU associated to DG.

b) In the case of overlapped CG and CG
If RAN1 spec is kept as it is, more than one MAC PDUs for the overlapped configured grants are not expected in RAN1. Accordingly, an exceptional condition is preferred to add, to indicate not to build another overlapped MAC PDU if one MAC PDU has been generated.

c) In the case of overlapped grant and SR

If RAN1 spec is kept as it is, Rel-15 rule is reused, i.e. SR is not expected to deliver to physical layer. Accordingly, an exceptional condition is preferred to add, to indicate MAC not to deliver the overlapped SR.

The text proposal in the following:
5.4.1
UL Grant reception

<UNCHANGED TEXT OMITTED>
For the MAC entity configured with lch-basedPrioritization, priority of an uplink grant is determined by the highest priority among priorities of the logical channels with data available that are multiplexed or can be multiplexed in the MAC PDU, according to the mapping restrictions as described in clause 5.4.3.1.2. The priority of an uplink grant for which no data for logical channels is multiplexed or can be multiplexed in the MAC PDU is lower than the priority of an uplink grant for which data for any logical channels is multiplexed or can be multiplexed in the MAC PDU.
When the MAC entity is configured with lch-basedPrioritization, and there is overlapping PUSCH duration of at least two configured uplink grants whose priorities indicated by phy-PriorityIndex are equal or whose phy-PriorityIndex are not configured, the overlapped MAC PDU(s) is not generated if one MAC PDU has already been generated.

When the MAC entity is configured with lch-basedPrioritization, and there is overlapping PUSCH duration of one dynamic grant and at least one configured uplink grant whose priorities indicated by phy-PriorityIndex are equal or whose phy-PriorityIndex are not configured, the MAC PDU associated to dynamic grant is generated.

When the MAC entity is configured with lch-basedPrioritization, and there is overlapping PUCCH resource for the SR transmission and any UL-SCH resource(s) whose priorities indicated by phy-PriorityIndex are equal or whose phy-PriorityIndex are not configured, the overlapping SR is not instructed the physical layer to signal.
When the MAC entity is configured, with lch-basedPrioritization, for each uplink grant which is not already a de-prioritized uplink grant, the MAC entity shall:

<UNCHANGED TEXT OMITTED>
Proposal 1 RAN2 discuss how to handle the exceptional condition when PHY layer cannot handle colliding CG/CG, CG/DG or PUSCH/PUCCH-SR, e.g., by only delivering one CG (for CG/CG collision), by prioritizing DG (for CG/DG collision) and by deprioritizing SR (for PUSCH/PUCCH-SR collision).
2.2 Issue 2: Already de-prioritized uplink grant to be prioritized after high-priority data arrival
According to [1], RAN2 confirmed a problem that an already de-prioritized uplink grant may need to be prioritized, after high-priority data arrival. How to resolve it is undecided. 

From our point of view, some normative text is needed, since UE/NW implementation may not work considering available data arrival is uncontrolled. The potential solutions are in the following:

· Option1: Remove the current condition to perform the prioritization (R2-2002778, vivo): When and how many times UE performs the prioritization is totally up to UE implementation.
· Option2: Add one condition

a) Option2-1: Allow prioritization when the priority of an uplink grant changes (R2-2002942, Samsung).
b) Option2-2: Allow prioritization when the priority of an uplink grant changes higher than the priority of other overlapped uplink resource.
From our point of view, any solution can work. If solution 1 is applied, the prioritization judgement for the already deprioritized grant is done even when no higher priority data arrival. It introduces UE complexity and processing load. If solution 2 is applied, the prioritization judgement is performed only for the case where the priority of the already deprioritized uplink grant changes. Compared to solution1, the UE processing load is decreased. Solution 3 is the further restriction to solution 2. Considering there might be many cases where the priority of the arrival data is not high enough to trigger the change of the priority comparison relationship among the overlapped uplink resources, the further restriction to solution 2 is valuable. 

In addition, if the resource is deprioritized by another uplink grant which is not already deprioritized, and the uplink grant is changed to deprioritized, the resource should be changed to prioritized again. For example,
At t1: Grant 1 and Grant 3 are deprioritized by Grant2. 

At t2: The priority of Grant 3 is changed higher than the priority of Grant 2. Grant 3 is identified as prioritized, then Grant 2 is changed as deprioritized. Accordingly, Grant 1 should be changed as prioritized.
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Figure 1
The text proposal in the following:

When the MAC entity is configured, with lch-basedPrioritization, for each uplink grant which is not already a de-prioritized uplink grant or whose priority has changed higher than the priority of other overlapped uplink resource, 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

2>
if there is no overlapping PUCCH resource with an SR transmission where 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).
4> 
consider the other overlapping uplink grant(s), if any, as a prioritized uplink grant(s), who is originally deprioritized by another grant and the another grant is changed to deprioritized.
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 where 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).
4> 
consider the other overlapping uplink grant(s), if any, as a prioritized uplink grant(s), who is originally deprioritized by another grant and the another grant is changed to deprioritized.
Proposal 2 Allow prioritization when the priority of an uplink grant changes higher than the priority of other overlapped uplink resource.

Proposal 3 Allow prioritization for the uplink grant which is originally deprioritized by another grant and the another grant is changed to deprioritized later.
2.3 Issue 3: De-prioritization by already de-prioritized SR
As we illustrated in Issue #5 in [2], we think current text does not properly capture the agreement “an uplink grant is not de-prioritized by other de-prioritized SR”. According to section 5.4.1 in MAC running CR, the compared SR in prioritization procedure is described as “SR transmission”. The terminology of “SR transmission” is unclear, thus it is hard for the implementer to know whether “SR transmission” includes the de-prioritized SR or not. To make the spec more readable, the alternative of the following can be considered:

· Option 1: Define the terminology of “SR transmission”. 
In details, we need to specify the definition of “SR transmission” in section 3.1, to exclude de-prioritized SR.
· Option 2: Modify the text in section 5.4.1, to explicitly indicate the compared SR is the one not already deprioritized.
Solution 2 can echo the modification to the uplink grant. With this solution, we can also have a clear understanding.

The text proposal in the following:

When the MAC entity is configured, with lch-basedPrioritization, for each uplink grant which is not already a de-prioritized uplink grant, 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

2>
if there is no overlapping PUCCH resource with an SR transmission where the priority of the logical channel that triggered the SR is higher than the priority of the uplink grant and the SR was not already deprioritized:
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).

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 where the priority of the logical channel that triggered the SR is higher than the priority of the uplink grant and the SR was not already deprioritized:

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).

Proposal 4 Introduce normative work in MAC spec to avoid the already de-prioritized SR to deprioritize other uplink grants.
Proposal 5 The text proposal of Option 2 is captured as baseline.
3 Conclusion
Based on the discussion in section 2, we propose:
Proposal 1
RAN2 discuss how to handle the exceptional condition when PHY layer cannot handle colliding CG/CG, CG/DG or PUSCH/PUCCH-SR, e.g., by only delivering one CG (for CG/CG collision), by prioritizing DG (for CG/DG collision) and by deprioritizing SR (for PUSCH/PUCCH-SR collision).
Proposal 2
Allow prioritization when the priority of an uplink grant changes higher than the priority of other overlapped uplink resource.
Proposal 3
Allow prioritization for the uplink grant which is originally deprioritized by another grant and the another grant is changed to deprioritized later.
Proposal 4
Introduce normative work in MAC spec to avoid the already de-prioritized SR to deprioritize other uplink grants.
Proposal 5
The text proposal of Option 2 is captured as baseline.
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