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1 Introduction

This document provides the outcome of Part 3 of offline discussion #028. Companies are requested to review the contents of this document and to provide their view.

2 Discussion on MAC Corrections

2.1 Procedure Captured in TS 38.321
The MAC entity shall follow the procedures specified in the spec, as follows [TS 38.321 v16.0.0]:

	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.


In the current MAC specification, whether an uplink grant is prioritized is decided one by one. Since RAN2 agreed not to specify any timeline restriction, when the MAC entity performs the prioritization is fully up to UE implementation. But it is clear that if an uplink grant was already a de-prioritized uplink grant, it will never be able to become a prioritized uplink grant in the future. Note that for this paragraph, UE shall follow the rule at least if anything is specified. So, there is no room for UE implementation not to follow.

2.2 Problematic Scenario
Assumption
· t1: deadline of prioritization for DG whose PHY priority index is low
· t2: deadline of prioritization for CG whose PHY priority index is high

· At t1, the DG has some data available whereas the CG does not have.

· Between t1 and t2, high priority data arrives for the CG

· The MAC entity decides whether a grant is prioritized at the very last moment before delivery to PHY
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Figure 1. (Potential) Problematic scenario
UE behaviour based on the current spec will be as follows:

At t1:

· The MAC entity should decide whether the DG is prioritized.

· Since the DG is not de-prioritized yet, MAC entity checks whether it can be a prioritized uplink grant or not. (by cyan highlighted text)

· Since no data is available for the CG, the DG should be a prioritized uplink grant. (by yellow)

· The overlapping CG will be a de-prioritized uplink grant (by green)

At t2:
· The CG remains de-prioritized. By the cyan highlighted text, re-prioritization is not allowed, i.e. cannot proceed to 1> 2> …

But the problem is that CG should become a prioritized uplink grant and be delivered to PHY.

2.3 Companies’ View
Q1) Do companies agree the problem of the current texts, as described above?

a) Yes, we agree.

b) No, this scenario does not happen.

	Company
	Yes/No
	Comments (if any)

	ZTE
	No, can be avoided by UE implementation
	 For LCP procedure, we do not specify anything to limit the time point of LCP procedure, and we assume that UE does not perform the LCP procedure until the last moment which is closed to UL transmission occasion. In our understanding, the logical way of performing the priority handling procedure shall be performed at the last moment which is much closed to LCP procedure. From this assumption,even though some higher priority data is arriving after the priority determination, UE may not have enough time to perform the priority handling procedure again since the LCP procedure may not be finished on time because of the tight time scheduling . Hence the priority handling procedure  can be similar with LCP  which can be left to UE implementation for avoiding the scenario mentioned above in most case.

	vivo
	Yes
	The current specification puts too much restriction on the UE implementation. The opponents seem pushing the specification to restrict the UE to do the prioritization at the last moment of processing the PUSCH. This is obviously not what we want.

Actually the last moment of processing two different grants would be quite different as the example given by Samsung. If companies does not want to change the specification, maybe we can have a common understanding captured in the chair’s note that the partial overlapping never occurs in this release so as to align the last processing moment of different grant, and to avoid the packet loss/delay of URLLC traffic.

	Qualcomm
	No
	Thanks Samsung for the good description of the issue, and we initially misunderstood the issue.
Our view is that optimizations are not needed because the case here involves a very specific data-arrival timing, which is rare, and such late arriving data can be served in the next grant anyway.

If the network wants the handling of such late-arriving data to be more optimized, it can always setup DG-CG conflicts in such a way that DG and CG start at the same symbol. There is no need to add extra complexity to the UE for a problem that is rare, and which can be easily solved by network scheduling appropriately.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


3 Conclusion

TBD
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