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1	Introduction
In this paper, we discuss the issues related with the LCH-based prioritization specified by RAN2 and the PHY-based prioritization specified by RAN1. This paper is to address the remaining issues from the discussion outcome in the last meeting.
	Send an LS to R1 informing on R2 agreements and the current gap, we explain the solutions on the table and we ask R1 for feedback (quick). 
R2 assumes that PHY-based prioritization and LCH-based prioritization are configured independently and one can be configured without the other (assumption may be modified when LS reply from R1 is received)
FFS how to address the scenario where PHY layer of a UE which is not configured to perform PHY-based prioritization, receives from MAC layer two MAC PDUs related to overlapping grants.



[bookmark: _Ref178064866]2	Discussion
For intra-UE prioritization with uplink grants overlapping in time (i.e., dynamic grant versus configured grant, and configured grant versus configured grant), RAN2 has agreed that the prioritization is based on a comparison between the highest priority of the LCH that is multiplexed or can be multiplexed in the grant, taking into account LCH restriction and data availability. This is called LCH-based prioritization in MAC.
On the other hand, PHY prioritizes the grant based on a two-level PHY-priority index. 
Since there are 16 LCH priority levels and the additional case where no data is multiplexed on the grant, it inevitably means that there are inconsistencies between LCH-based prioritization and PHY-based prioritization. 

Throughout the RAN2 discussion in the WI, RAN2 has categorized this intra-UE prioritization into two cases, i.e., generation of two PDUs and generation of one PDU. In what below, we analyse them separately.
Generation of two PDUs:
In this case, MAC delivers the second MAC PDU because it has a higher LCH-priority. Some inconsistencies are identified in which the two conflicting grants have the same PHY-priority and RAN1 has not defined any UE behaviours yet. A LS [1] is sent to RAN1 to ask feedback on a preferred approach over two candidates, essentially based on whether PHY can treat the second MAC PDU. 
One candidate is, of course, to specify the prioritization of the second MAC PDU according the LCH-based prioritization in MAC. The other candidate is then MAC should refrain from transmitting the second MAC PDU since it would not be delivered by PHY. 
As discussed in the email discussion, if RAN1 prefers not transmitting the second MAC PDU considered with a higher priority in MAC, some specification changes in MAC are needed. A note, in this case, is needed, such as the one below
[bookmark: _Hlk37073307]NOTE: The uplink grant, which by PHY grant prioritization cannot be transmitted due to overlapping with another ongoing transmission, is considered as a de-prioritized uplink grant.  
[bookmark: _Toc32514557][bookmark: _Toc32522734][bookmark: _Toc37349865][bookmark: _Toc40874205]If LCH-based and PHY-based prioritization inconsistency cannot be resolved by RAN1 in Rel-16, then a note in MAC spec is added: “The uplink grant, which by PHY-based grant prioritization cannot be transmitted due to overlapping with another ongoing transmission, is considered as a de-prioritized uplink grant.”

Generation of one PDU:
RAN2 has agreed in RAN2#107 that 
	For the case when no PDU has been generated at all yet, and there is two grants where one will be de-prioritized (and there is data available for both grants).  One PDU is generated


It means that the MAC PDU of the deprioritized grant is not generated. But, in subsection of 5.4.3.1.3, there are rules on when a padding MAC PDU is generated, see below. 
	The MAC entity shall not generate a MAC PDU for the HARQ entity if the following conditions are satisfied:
-	the MAC entity is configured with skipUplinkTxDynamic with value true and the grant indicated to the HARQ entity was addressed to a C-RNTI, or the grant indicated to the HARQ entity is a configured uplink grant; and
-	there is no aperiodic CSI requested for this PUSCH transmission as specified in TS 38.212 [9]; and
-	the MAC PDU includes zero MAC SDUs; and
-	the MAC PDU includes only the periodic BSR and there is no data available for any LCG, or the MAC PDU includes only the padding BSR.


From above, if there is an aperiodic CSI requested for this PUSCH transmission and the other three conditions above are satisfied, then a MAC PDU with padding bits only have to be generated; also, if the MAC entity is NOT configured with skipUplinkTxDynamic, then a MAC PDU with padding bits is generated. 
[bookmark: _Hlk40467117]Therefore, clarifications are needed such as that the MAC entity shall not generate a MAC PDU for the de-prioritized grant, irrespective of other conditions.
[bookmark: _Toc40874206]Clarify, in subsection 5.4.3.1.3 of MAC spec, that MAC entity shall not generate a MAC PDU for the deprioritized grant when no MAC PDU has been generated, irrespective of other conditions. 
In addition, RAN2 has agreed in the last meeting that
	R2 assumes that PHY-based prioritization and LCH-based prioritization are configured independently and one can be configured without the other (assumption may be modified when LS reply from R1 is received)
FFS how to address the scenario where PHY layer of a UE which is not configured to perform PHY-based prioritization, receives from MAC layer two MAC PDUs related to overlapping grants.


The motivation is to support LCH-based prioritization for this case of one MAC PDU generation. It does not require PHY prioritization and a note in MAC spec can be added: 
NOTE: An uplink grant, which, by the lack of PHY-based grant prioritization, cannot be transmitted due to overlapping with another ongoing transmission, is considered as a de-prioritized uplink grant.  
[bookmark: _Toc37356921][bookmark: _Toc40874207]To support LCH-based prioritization only without PHY-prioritization, a note in MAC spec is added: “The uplink grant, which, by the lack of PHY-based grant prioritization, cannot not be transmitted due to overlapping with another ongoing transmission, is considered as a de-prioritized uplink grant.”

3	Conclusion
Based on the discussion in the previous sections, we propose the following:
Proposal 1	If LCH-based and PHY-based prioritization inconsistency cannot be resolved by RAN1 in Rel-16, then a note in MAC spec is added: “The uplink grant, which by PHY-based grant prioritization cannot be transmitted due to overlapping with another ongoing transmission, is considered as a de-prioritized uplink grant.”
Proposal 2	Clarify, in subsection 5.4.3.1.3 of MAC spec, that MAC entity shall not generate a MAC PDU for the deprioritized grant when no MAC PDU has been generated, irrespective of other conditions.
Proposal 3	To support LCH-based prioritization only without PHY-prioritization, a note in MAC spec is added: “The uplink grant, which, by the lack of PHY-based grant prioritization, cannot not be transmitted due to overlapping with another ongoing transmission, is considered as a de-prioritized uplink grant.”
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