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Introduction
According to the WID of NR IIoT [1], the WI should address the following objectives for Rel-16:
The detailed objectives for NR intra-UE prioritization/multiplexing are:
· Address UL data/control and control/control resource collision by:
· specifying a method to address resource collision between SR associating to high-priority traffic and uplink data of lower-priority traffic for the cases where MAC determines the prioritization [RAN2].
[bookmark: OLE_LINK90][bookmark: OLE_LINK91]In this paper, we will discuss the issue on SR cancelling for the case where SR with a higher priority overlaps to PUSCH.
[bookmark: _Ref178064866]Discussion
In R15, the pending SR can be delivered to PHY layer to transmit if it does not overlaps to any PUSCH, even though the SR is triggered associated with a higher priority. MAC layer will cancel the pending SR when MAC PDU is transmitted and the BSR information associated to the SR is included in the MAC PDU. The excerpts for SR cancelling is in the following:
All pending SR(s) triggered prior to the MAC PDU assembly shall be cancelled and each respective sr-ProhibitTimer shall be stopped when the MAC PDU is transmitted and this PDU includes a Long or Short BSR MAC CE which contains buffer status up to (and including) the last event that triggered a BSR (see subclause 5.4.5) prior to the MAC PDU assembly.
In R16 IIoT, one objective is to guarantee URLLC SR transmission in the conflict case involving SR. That is to say to prioritize SR transmission should be considered in R16. Take the precondition as a baseline, RAN2 needs to consider whether any enhancement or modification is required to existing SR cancelling mechanism.
Two cases where SR for URLLC is triggered before or after MAC PDU assembly can be considered for intra-UE prioritization between SR and PUSCH. 
· Case1: SR for URLLC is triggered after MAC PDU assembly
According to the existing specification, the condition to cancel SR is with the following characteristics:
· The time point of SR triggering is before MAC PDU assembly
· BSR information related to the last event prior to the MAC PDU assembly is included in the MAC PDU.
In this SR conflict case, the time point of SR triggering is after the MAC PDU assembly. Compared to the existing spec shown above, the time point of SR triggering in this case is not matched to the first condition of the specified SR cancelling mechanism. Hence, no enhancement is needed for this case, since existing mechanism does not require such SR to be cancelled and SR is still pending when the overlapped MAC PDU is transmitted.
[bookmark: _Toc16091462][bookmark: _Toc16716311][bookmark: _Toc16757037][bookmark: _Toc16839323][bookmark: _Toc16844176][bookmark: _Toc16844344][bookmark: _Toc20909976][bookmark: _Toc20910023][bookmark: _Toc20984997][bookmark: _Toc20985006][bookmark: _Toc23421495][bookmark: _Toc24043998][bookmark: _Toc24109226][bookmark: _Toc32502816][bookmark: _Toc32526925][bookmark: _Toc32527119]According to the existing specification, the condition to cancel SR is with the following characteristics:
· [bookmark: _Toc16091463][bookmark: _Toc16716312][bookmark: _Toc16757038][bookmark: _Toc16839324][bookmark: _Toc16844177][bookmark: _Toc16844345][bookmark: _Toc20909977][bookmark: _Toc20910024][bookmark: _Toc20984998][bookmark: _Toc20985007][bookmark: _Toc23421496][bookmark: _Toc24043999][bookmark: _Toc24109227][bookmark: _Toc32502817][bookmark: _Toc32526926][bookmark: _Toc32527120]The time point of SR triggering is before MAC PDU assembly.
· [bookmark: _Toc16091464][bookmark: _Toc16716313][bookmark: _Toc16757039][bookmark: _Toc16839325][bookmark: _Toc16844178][bookmark: _Toc16844346][bookmark: _Toc20909978][bookmark: _Toc20910025][bookmark: _Toc20984999][bookmark: _Toc20985008][bookmark: _Toc23421497][bookmark: _Toc24044000][bookmark: _Toc24109228][bookmark: _Toc32502818][bookmark: _Toc32526927][bookmark: _Toc32527121]BSR information triggering up to the last even prior to the MAC PDU assembly is included in the MAC PDU.
[bookmark: _Toc16091465][bookmark: _Toc16716314][bookmark: _Toc16757040][bookmark: _Toc16839326][bookmark: _Toc16844179][bookmark: _Toc16844347][bookmark: _Toc20909979][bookmark: _Toc20910026][bookmark: _Toc20985000][bookmark: _Toc20985009][bookmark: _Toc23421498][bookmark: _Toc24044001][bookmark: _Toc24109229][bookmark: _Toc32502819][bookmark: _Toc32526928][bookmark: _Toc32527122]The case where SR for URLLC is triggered after MAC PDU assembly is not matched to the condition of the existing SR cancelling mechanism.
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Figure 1
· Case2: SR for URLLC is triggered before MAC PDU assembly
According to the existing specification, the condition to cancel SR is with the following characteristics:
· The time point of SR triggering is before MAC PDU assembly
· BSR information related to the last event prior to the MAC PDU assembly is included in the MAC PDU.
In this SR conflict case, time point of SR triggering is before the MAC PDU assembly, and BSR MAC CE is multiplexed in the overlapped MAC PDU. Compared to the spec shown above, the SR conflict case is matched to the condition of the specified SR cancelling mechanism.
As we proposed before, MAC has enough time to do priority selection in the case. If SR is with a lower priority, the overlapped MAC PDU can be generated. For this case, it is acceptable to cancel the SR for the overlapped MAC PDU transmission due to the low latency/priority requirement of the LCH triggering SR. If SR is with a higher priority, whether to enhance SR cancelling enhancement depends on the overlapped MAC PDU generation. 
According to RAN2 agreement, 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). FFS on MAC PDU generation for SR&MAC PDU simultaneous transmission case. According to the agreement of RAN#85, L1 multiplexing for services of different priorities is out of IIoT scope, thus no deprioritized MAC PDU will be generated at this case, and there is no need to enhance legacy SR cancelling mechanism accordingly.
[bookmark: _Toc16091466][bookmark: _Toc16716315][bookmark: _Toc16757041][bookmark: _Toc16839327][bookmark: _Toc16844180][bookmark: _Toc16844348][bookmark: _Toc20909980][bookmark: _Toc20910027][bookmark: _Toc20985001][bookmark: _Toc20985010][bookmark: _Toc23421499][bookmark: _Toc24044002][bookmark: _Toc24109230][bookmark: _Toc32502820][bookmark: _Toc32526929][bookmark: _Toc32527123]The case where SR for URLLC is triggered before MAC PDU assembly is matched to the condition of the existing SR cancelling mechanism.
[bookmark: _Toc16091467][bookmark: _Toc16716316][bookmark: _Toc16757042][bookmark: _Toc16839328][bookmark: _Toc16844181][bookmark: _Toc16844349][bookmark: _Toc20909981][bookmark: _Toc20910028][bookmark: _Toc20985002][bookmark: _Toc20985011][bookmark: _Toc23421500][bookmark: _Toc24044003][bookmark: _Toc24109231][bookmark: _Toc32502821][bookmark: _Toc32526930][bookmark: _Toc32527124]It is acceptable to cancel the SR when the overlapped MAC PDU is transmitted if the SR is with a lower priority.
[bookmark: _Toc16091468][bookmark: _Toc16716317][bookmark: _Toc16757043][bookmark: _Toc16839329][bookmark: _Toc16844182][bookmark: _Toc16844350][bookmark: _Toc20909982][bookmark: _Toc20910029][bookmark: _Toc20985003][bookmark: _Toc20985012][bookmark: _Toc23421501][bookmark: _Toc24044004][bookmark: _Toc24109232][bookmark: _Toc32502822][bookmark: _Toc32526931][bookmark: _Toc32527125]SR with a higher priority will not be cancelled by the overlapped MAC PDU considering that L1 multiplexing for service of different priorities is excluded and it is agreed not to generate the deprioritized MAC PDU for non-simultaneous transmission case.
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Figure 2
In summary, no enhancement for SR cancelling is needed in IIoT.
[bookmark: _Toc23421502][bookmark: _Toc24044005][bookmark: _Toc16091469][bookmark: _Toc16716319][bookmark: _Toc16757045][bookmark: _Toc16838998][bookmark: _Toc16839331][bookmark: _Toc16844352][bookmark: _Toc20909984][bookmark: _Toc20910031][bookmark: _Toc20985005][bookmark: _Toc23421503][bookmark: _Toc24044006][bookmark: _Toc24109233][bookmark: _Toc32502823][bookmark: _Toc4588549][bookmark: _Toc4667737][bookmark: _Toc4707310][bookmark: _Toc4752381][bookmark: _Toc4752717][bookmark: _Toc4759934][bookmark: _Toc4761192][bookmark: _Toc7431037][bookmark: _Toc7599359][bookmark: _Toc7727308][bookmark: _Toc32526932][bookmark: _Toc32527126]No enhancement is needed for existing SR cancelling mechanism in IIoT.
[bookmark: _Toc4588553][bookmark: _Toc4667739][bookmark: _Toc3885929] 
Conclusion
Based on the discussion above, we made the following observations:
Observation 1	According to the existing specification, the condition to cancel SR is with the following characteristics:
-	The time point of SR triggering is before MAC PDU assembly.
-	BSR information triggering up to the last even prior to the MAC PDU assembly is included in the MAC PDU.
Observation 2	The case where SR for URLLC is triggered after MAC PDU assembly is not matched to the condition of the existing SR cancelling mechanism.
Observation 3	The case where SR for URLLC is triggered before MAC PDU assembly is matched to the condition of the existing SR cancelling mechanism.
Observation 4	It is acceptable to cancel the SR when the overlapped MAC PDU is transmitted if the SR is with a lower priority.
Observation 5	SR with a higher priority will not be cancelled by the overlapped MAC PDU considering that L1 multiplexing for service of different priorities is excluded and it is agreed not to generate the deprioritized MAC PDU for non-simultaneous transmission case.

And propose the following:
[bookmark: _GoBack]Proposal 1	No enhancement is needed for existing SR cancelling mechanism in IIoT.
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