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1 Introduction

In RAN2#109e meeting, RAN2 made agreements on Data-Data and SR-Data prioritization, as follows [1]:
 Agreements [AT109e][036][IIOT]

· RAN2 confirms to introduce lch-basedPrioritization (configuration parameter of intra-UE prioritization based on LCH priority) in MAC running CR.
· RAN2 confirms that UE can perform autonomous transmission of the de-prioritized configured uplink grant by the prioritized SR transmission.

· An uplink grant addressed to CS-RNTI with NDI=1 (retransmission of CG) is a dynamic grant in prioritization.

· An uplink grant addressed to CS-RNTI with NDI=0 ((re-)activation of type 2 CG) is a configured grant in prioritization.

· RAN2 confirms the current MAC running CR already captures that CG with configuredGrantTimer running is not considered in prioritization.

· An uplink grant is not de-prioritized by other de-prioritized SR or uplink grant. TP in Phase-2 discussion is a baseline.

As yellow highlighted agreement above, RAN2 agreed to resolve a problem that an uplink grant may be de-prioritized by other de-prioritized SR or uplink grant. Baseline TP was adopted in the MAC specification [2]. But we see that the problem was not actually resolved.
2 Discussion
During RAN2#109-e meeting, RAN2 agreed to avoid the case that an uplink grant is de-prioritized by other de-prioritized SR or uplink grant. However, we see that the case could still happen according to the current specification [2]:
	When the MAC entity is configured, with lch-basedPrioritization, for each uplink grant which is not already a de-prioritized uplink grant:

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, 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>
this uplink grant is a prioritized uplink grant;

3>
the other overlapping uplink grant(s), if any, is a de-prioritized uplink grant.

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

2>
if there is no overlapping PUSCH duration of another configured uplink grant, 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, 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>
this uplink grant is a prioritized uplink grant;

3>
the other overlapping uplink grant(s), if any, is a de-prioritized uplink grant.

NOTE 6:
If there is overlapping PUSCH duration of at least two configured uplink grants whose priorities are equal, the prioritized uplink grant is determined by UE implementation.


The problem is that priority of an uplink grant is compared with that of overlapping uplink grants which can be already de-prioritized. In the green highlighted text, nothing says if the overlapping grant is prioritized or deprioritized. It means that if there is an overlapping and already de-prioritized higher priority uplink grant, it can make other grant de-prioritized. It contradicts the agreement during the last meeting.
For example, Figure 1 shows the case that an uplink grant is de-prioritized by other de-prioritized grant. In the example, Grant 1 with priority = 4 has been de-prioritized by SR transmission with priority = 1. Although Grant 2 can be used for transmission, it is de-prioritized by Grant 1 which has been already de-prioritized, according to the current specification.
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Figure 1. Grant 2 is de-prioritized by Grant 1, which has been already de-prioritized.
Observation 1. Deprioritized uplink grant can still de-prioritize other overlapping grant. It should be fixed.
This problem occurs because a de-prioritized uplink grant still influences the prioritization for other resource. Thus, once an uplink grant is de-prioritized, it should be excluded in future prioritization. In the example above, Grant 1 should be excluded when the MAC entity decides whether Grant 2 is a prioritized uplink grant or not. Then, since Grant 2 does not have any overlapping grant, it can be automatically a prioritized grant.
Proposal 1. De-prioritized uplink grant is excluded in future prioritization of other grants.
The corresponding text proposal could be as follows:
	When the MAC entity is configured, with lch-basedPrioritization, for each uplink grant which is not already a de-prioritized uplink grant:

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 has not been de-prioritized in the same BWP, and the priority of the overlapping configured uplink grant 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>
this uplink grant is a prioritized uplink grant;

3>
the other overlapping uplink grant(s), if any, is a de-prioritized uplink grant.

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 has not been de-prioritized in the same BWP, and the priority of the overlapping configured uplink grant 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 has not been de-prioritized in the same BWP, and the priority of the overlapping uplink grant 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>
this uplink grant is a prioritized uplink grant;

3>
the other overlapping uplink grant(s), if any, is a de-prioritized uplink grant.

NOTE 6:
If there is overlapping PUSCH duration of at least two configured uplink grants whose priorities are equal, the prioritized uplink grant is determined by UE implementation.


Proposal 2. Adopt the TP above.
3 Conclusion

Based on the above, RAN2 is requested to discuss and capture the following proposals:
Observation 1. Deprioritized uplink grant can still de-prioritize other overlapping grant. It should be fixed.
Proposal 1. De-prioritized uplink grant is excluded in future prioritization of other grants.
Proposal 2. Adopt the TP above.
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