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1	Introduction
In the last meeting, we have reached the following agreements in intra-UE prioritization area related with SR over PUSCH, see below. 
	If PUCCH resource for an SR’s transmission occasion overlaps a UL-SCH resource, SR’s transmission is allowed based on a comparison of priority of the LCH that triggered the SR and a priority value for the UL-SCH resource, if the priority of the LCH that triggered the SR is “high” (FFS).  Priority value of the UL-SCH resource is FFS
If an SR was triggered before MAC PDU assembly and PUCCH resource for the SR’s transmission occasion conflicts with UL-SCH resource of the MAC PDU, and the UL-SCH transmission is deprioritized, a MAC PDU will not be generated. (conflict = they cannot both be transmitted)
When a PUSCH transmission is deprioritized, desired PHY behaviour is for RAN1 to decide



In RAN#85, it is further agreed that L1 multiplexing of services of different priority is out of scope [1].
[bookmark: _Ref178064866]2	Discussion
L1 multiplexing of services of different priority is ruled out in the updated WID [1]. A common understanding is needed to lay the baseline for further discussion in RAN2. Basically, this means when there are conflicts, PUSCH or UCI associated with lower priority would be dropped at the PHY layer. In the context of intra-UE control-data prioritization, we then have the following observations. 
1. [bookmark: _Toc24041147]In Rel-16, SR and PUSCH cannot be transmitted simultaneously.
1. [bookmark: _Toc24041148]RAN2 can assume that: If a UL-SCH transmission is delivered to PHY but later deprioritized, this UL-SCH transmission is dropped at PHY.

MAC should instruct PHY to transmit an SR transmission which overlaps with a UL-SCH transmission only in the case that the SR is more important than UL-SCH transmission, while if the SR does not have higher priority, MAC shall not instruct PHY to transmit the SR. The PHY layer should implicitly know that in this overlapping case, the SR has a higher priority. Once MAC instructs an overlapping transmission between SR and PUSCH, possible physical layer mechanisms is limited to dropping of the low priority UL-SCH as agreed in the updated WID [1]. 
[bookmark: _Toc4142062][bookmark: _Toc4142134][bookmark: _Toc4573498][bookmark: _Toc4671737][bookmark: _Toc4671781][bookmark: _Toc7613844][bookmark: _Toc7728935][bookmark: _Toc7728948][bookmark: _Toc7728986][bookmark: _Toc24041143]When MAC delivers an SR to PHY and PUCCH resource for the SR’s transmission occasion overlaps a UL-SCH resource, the SR has a higher priority.


In the RAN2#107 meeting, the following agreement has been made:
	If PUCCH resource for an SR’s transmission occasion overlaps a UL-SCH resource, SR’s transmission is allowed based on a comparison of priority of the LCH that triggered the SR and a priority value for the UL-SCH resource, if the priority of the LCH that triggered the SR is “high” (FFS).  Priority value of the UL-SCH resource is FFS


The priority value of the UL-SCH resource is for further study. One solution is that the UL-SCH priority is the priority value of the LCH on the UL-SCH but the understanding of the FFS in the meeting is to further consider the MAC CE. This MAC CE issue appears also in the topic of data versus data prioritization. In our companion paper [4], we propose to ignore the MAC CE in the grant prioritization and the same rule of ignoring MAC CE should be applied here too. 
The MAC CE on a pre-empted MAC PDU can be recovered by the retransmission of the preempted MAC PDU, as part of the solution discussed in [5] . The MAC CE is not lost but delayed by one HARQ retransmission round-trip time. In Rel-15, there is no LCP restriction on MAC CE and it is expected that the MAC CE might be delayed due to HARQ re-transmissions. We believe this solution is clear and follows the principle in Rel-15.
Based on the above discussion, we propose the following
[bookmark: _Toc24041144]Priority value of the UL-SCH resource is the highest priority value of the LCHs on the UL-SCH.
[bookmark: _Toc24041145]MAC CE is not considered in determining the priority value of the UL-SCH.

2.1 Further impact - Pending SR cancellation
[bookmark: _Toc347822666][bookmark: _Toc347823812][bookmark: _Toc347823993][bookmark: _Toc347824244]The scenario we consider here is related with a faster indication from UE to gNB about an arrival of high-priority traffic while there is an ongoing long UL-SCH transmission for low-priority traffic, i.e., the UL-SCH resources do not meet the LCP mapping restrictions for high-priority traffic. In this scenario, a regular BSR is triggered for high-priority traffic. In addition to that, SR is also triggered since the UL-SCH resources do not meet the LCP mapping restrictions, according to clause 5.4.5 of TR 38.321.  In clause 5.4.5 of MAC spec, it is stated that a SR is triggered (i.e., pending) according to the following:
3>	if the UL-SCH resources available for a new transmission do not meet the LCP mapping restrictions (see subclause 5.4.3.1) configured for the logical channel that triggered the BSR:
4>	trigger a Scheduling Request.

In the case where the BSR MAC CE can be included in the UL-SCH (i.e. the new high priority data is available soon enough prior to starting the UL-SCH transmission), the SR is cancelled according to clause 5.4.4 in TS 38.321. The problem still exists that network only knows the arrival of the new data in high-priority logical channel after the long UL-SCH transmission. In addition, the BSR MAC CE is sent on the UL-grant with low reliability target and gNB might not be able to decode correctly in the first transmission and further increase the latency. This problematic first case is illustrated in figure 1 below. In any case, the BSR MAC CE is received rather late, i.e. after decoding of the UL-SCH reception.
[image: ]
Figure 1 BSR MAC CE included in UL-SCH and SR cancelled
Note that in light of the mapping between a logical channel and the corresponding SR configuration (as currently specified in the information element LogicalChannelConfig of the RRC spec TS 38.331), upon SR reception of a certain SR configuration, the network knows which logical channel requests UL resources and gNB can estimate needed grant size since we usually have a limited and known packet size for high-priority traffic.
In order to solve this first case wherein the BSR MAC CE can arrive late (or might not arrive at all), we need that the SR is not cancelled. 
[bookmark: _Toc24041146]RAN2 to specify conditions for a pending SR not to be cancelled, due to the start of the transmission of the BSR MAC CE where the SR is triggered prior to assembly of MAC PDU including BSR MAC CE. 

[bookmark: _Ref189046994]3	Conclusion
In the previous sections we made the following observations: 
Observation 1	In Rel-16, SR and PUSCH cannot be transmitted simultaneously.
Observation 2	RAN2 can assume that: If a UL-SCH transmission is delivered to PHY but later deprioritized, this UL-SCH transmission is dropped at PHY.

Based on the discussion in the previous sections we propose the following:
Proposal 1	When MAC delivers an SR to PHY and PUCCH resource for the SR’s transmission occasion overlaps a UL-SCH resource, the SR has a higher priority.
Proposal 2	Priority value of the UL-SCH resource is the highest priority value of the LCHs on the UL-SCH.
Proposal 3	MAC CE is not considered in determining the priority value of the UL-SCH.
Proposal 4	RAN2 to specify conditions for a pending SR not to be cancelled, due to the start of the transmission of the BSR MAC CE where the SR is triggered prior to assembly of MAC PDU including BSR MAC CE.
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