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Introduction
In TR 38.825 [1], following was captured regarding the handling of collision between SR and PUSCH: 
	For resource collision between SR associating to high-priority traffic and uplink data of lower-priority traffic, the current specifications of Rel-15 refrains transmission of SR by always prioritizing UL-SCH, which may cause a delay for the SR transmission and may ultimately result in failure to meet the QoS requirement of high-priority traffic. Possible solutions include to define a prioritization handling rule to determine whether to transmit SR or PUSCH based on e.g. the priority of the LCH which triggers the SR and priorities of the data to be transmitted on the PUSCH resource.



NR IIoT WID RP-190728 [2] defines following scope related to intra-UE prioritization of UL control and data:
	· 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].
· specifying prioritization and/or multiplexing behaviour among HARQ-ACK/SR/CSI and PUSCH for traffic with different priorities, including the cases with UCI on PUCCH and UCI on PUSCH [RAN1, RAN2].



In this contribution, we discuss prioritization between SR and PUSCH.
Discussion
SR triggered after MAC PDU assembly
SR may be triggered after BSR triggering, which can happen in any time instance. Therefore SR can be triggered either before or after MAC PDU assembly. In most cases, SR won’t be cancelled (detailed conditions for SR cancellation are specified in TS 38.321 clause 5.4.4). The question is whether to define a priority rule between SR and PUSCH if the resources of SR and PUSCH are overlapping. Rel-15 behavior is that SR is not transmitted if there is resource collision between SR and PUSCH, as from TS 38.321 clause 5.4.4, copied below:
	…
2>	if the PUCCH resource for the SR transmission occasion does not overlap with a UL-SCH resource:
3>	if SR_COUNTER < sr-TransMax:
4>	increment SR_COUNTER by 1;
4>	instruct the physical layer to signal the SR on one valid PUCCH resource for SR;
…



If a prioritization rule is defined for SR and PUSCH when SR is triggered after MAC PDU assembly, it is possible that SR is prioritized over PUSCH. In this case, MAC PDU is built and then dropped. As discussed in the companion contribution [3], there is a significant impact if MAC PDU is dropped. In general, although SR can be configured for URLLC service, it is not expected that QoS requirement for services requiring ultra-low latency (e.g. 0.5 ms) can be satisfied with SR mechanism due to additional delay of waiting for SR periodicity and gNB processing of SR. Ultra-low latency services are typically handled by configured grant which eliminates the delay mentioned above. Therefore it is proposed that in case SR is triggered after MAC PDU assembly and there is resource collision between SR and PUSCH, the Rel-15 principle of dropping SR still applies. An example is shown in Figure 1 below. Since SR is triggered after MAC PDU assembly for PUSCH1, SR1 is dropped. If there is another collision between the next SR resource (SR2) and another PUSCH, the case turns into SR triggered before MAC PDU assembly, which will be discussed in next section. One possible outcome of SR (triggered by high priority LCH) winning the resource is shown in Figure 1.

[bookmark: Fig_After]Figure 1: SR triggered after MAC PDU assembly
[bookmark: Proposal_After]Proposal 1: If SR is triggered after MAC PDU assembly and there is resource collision between SR and PUSCH, SR is not transmitted (same as in Rel-15).
SR triggered before MAC PDU assembly
If SR is triggered before MAC PDU assembly, there is no MAC PDU dropping issue as discussed in the previous section. It is preferred to follow the recommendation in TR 38.825 [1] to handle the collision between SR and PUSCH: “Possible solutions include to define a prioritization handling rule to determine whether to transmit SR or PUSCH based on e.g. the priority of the LCH which triggers the SR and priorities of the data to be transmitted on the PUSCH resource.”
As to the proposed solution of prioritizing SR or PUSCH based on the priority of the LCH which triggers the SR and priorities of the data to be transmitted on the PUSCH resource, the main open issue is whether to differentiate the type of PUSCH (e.g. whether the rule applies to both dynamic grant and configured grant) and to both the initial transmission and HARQ retransmissions of PUSCH (including the repetition of a bundle). There is no clear motivation to have different prioritization rule between dynamic vs. configured grant, or between initial transmission vs. HARQ retransmission. In our understanding, the only potential issue is whether to have a special handling of repetition in a bundle in consideration of UL coverage. Given that gNB can explicitly reschedule HARQ retransmission for repetition bundle, there seems no obvious impact if a repetition of a bundle is skipped. In summary, it is preferred to have a unified approach to handle the collision between SR and PUSCH irrespective of characteristics of PUSCH.
[bookmark: Proposal_Before]Proposal 2: If SR is triggered before MAC PDU assembly and there is resource collision between SR and PUSCH, prioritization is based on the comparison of the priority of the LCH which triggers the SR and highest priority of the data to be transmitted on the PUSCH resource. The prioritization rule applies irrespective of PUSCH types (e.g. dynamic grant and configured grant, initial transmission or HARQ retransmissions including repetition in a bundle).
Conclusion
In this contribution, we discuss prioritization between SR and PUSCH, and propose the following:
Proposal 1: If SR is triggered after MAC PDU assembly and there is resource collision between SR and PUSCH, SR is not transmitted (same as in Rel-15).
Proposal 2: If SR is triggered before MAC PDU assembly and there is resource collision between SR and PUSCH, prioritization is based on the comparison of the priority of the LCH which triggers the SR and highest priority of the data to be transmitted on the PUSCH resource. The prioritization rule applies irrespective of PUSCH types (e.g. dynamic grant and configured grant, initial transmission or HARQ retransmissions including repetition in a bundle).
References
[bookmark: Ref_TR38825][1]	3GPP TR 38.825: "Study on NR Industrial Internet of Things (IoT)"
[bookmark: Ref_WID][2]	RP-190728, Nokia et al: "New WID: Support of NR Industrial Internet of Things (IoT)"
[bookmark: Ref_Intel_DataData][3]	R2-1907607, Intel: "Intra-UE prioritization of UL Data Data"
3

image1.png
SR is triggered

Start of MAC PDU assembly

-Transmitted

PUSCH2





