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1
Introduction
According to the revised 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:
· Specify enhancements to address resource conflicts between dynamic grant (DG) and configured grant (CG) PUSCH and conflicts involving multiple CGs [RAN2, RAN1].

· Specify PUSCH grant prioritization based on LCH priorities and LCP restrictions for the cases where MAC prioritizes the grant [RAN2].

· Address UL data/control and control/control resource collision by (L1 multiplexing of services of different priority is out of scope):

· 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 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].




For the collision between SR and PUSCH, several agreements have been made in RAN2 #107:

	· 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


Note that in RAN Plenary #85, it was concluded that L1 multiplexing between traffics with different priority should be removed from the scope of intra-UE prioritization for Rel-16, which basically means that introduction of UCI-multiplexing relating to SR is no longer considered at least in this release. Hence, we can confirm that if the SR is triggered before the MAC PDU for the colliding UL-SCH is generated, the MAC PDU should not be generated when the SR has higher priority than the UL-SCH (according to the priority of LCH that triggers such SR). From RAN2 point of view, we see two remaining issues that should be addressed for resource conflict between SR-PUCCH and PUSCH:

· How the priority value of the UL-SCH should be determined?

· The UE behaviour for cases wherein SR is triggered after the MAC PDU for the colliding UL-SCH is generated.

This contribution aims to discuss our views for these issues. 

2
Discussion

According to the latest agreements, the MAC should deliver the SR and instruct PHY to transmit the associated PUCCH if it has higher priority than the colliding UL-SCH. The question is, how should the MAC decide whether the SR or the UL-SCH has higher priority? The agreement states that this can be decided based on a comparison of priority of the LCH that triggered the SR and a priority value for the UL-SCH resource, but it is not yet clear how the “priority value for the UL-SCH” should be derived.
Based on the proposals from the companies as well as previous discussions, the priority value for the UL-SCH could be determined via two options:

· Option 1: Based on highest priority of LCH to be mapped to the UL-SCH

· Option 2: Based on some indication in the grant of the UL-SCH.

In Option 1, the UE may check the buffer status of the LCHs (and possibly the LCP restrictions configured for each of the LCHs), and evaluate what is the highest priority of the LCH that will be mapped to the corresponding grant if a MAC PDU is to be generated. That is, the highest possible priority of LCHs that have data available in the buffer and are allowed to be mapped to this grant. Then, based on the comparison between this priority and the priority of LCH that triggers the conflicting SR, the MAC can decide which transmission has higher priority, and thereby determine if this SR should be delivered to PHY, as well as if the generation of the MAC PDU should be refrained.

In Option 2, some indicators can be introduced in the grant (e.g. DCI), in order to indicate if this grant pertains to a high priority transmission. Alternatively, the indicator could be used to explicitly indicate which LCHs are allowed to use this grant. Hence, based on the value or presence of such indicator, the MAC can decide if the UL-SCH has higher priority than SR when collision occurs. Nevertheless, such approach could be problematic when the actual data mapped to this grant is not aligned with what has been indicated. For instance, there could be cases where the grant is allowed to carry URLLC traffics, but eventually only eMBB data is conveyed, simply because there is no data in the URLLC buffer when the grant is received. Additional LCP restriction rules could be introduced to avoid such situations, but currently RAN2 is not able to discuss it unless further conclusions are drawn by RAN1 regarding such indicator. Besides, it is awkward to compare two different types of parameters (i.e. LCH priority of SR and some indicator value of the grant), it requires further specification efforts to define how these parameters should be compared to determine prioritization.
It is our understanding that RAN1 is currently discussing potential adoption of such indicator, as well as its specific meaning (e.g does the indicator give a range of LCH priority levels or LCH indices). Even if some kind of indicator will be introduced, it may not indicate the actual LCHs that will be mapped to such UL-SCH, and in our views this is more crucial that the comparison of priority should be based on the LCHs that are actually mapped to the grant rather than the “speculation” based on the indicator. Hence, until RAN1 provides more details relating to Option 2, we think Option 1 is more appropriate at this stage to ensure high priority SR will not be halted by UL-SCH with lower priority data. 
Proposal 1: To decide the prioritization between SR and the colliding UL-SCH, the highest possible priority of LCHs that are to be mapped to the UL-SCH should be compared to the priority of LCH that triggers such SR.
Another issue is, currently we only have the agreement for cases where the SR is triggered before MAC PDU generation, but it is not entirely clear how to handle the cases where the SR is triggered after MAC PDU is constructed. With the LCH priority comparison mechanism described in Proposal 1, if the SR has a higher priority than the PUSCH that is already under processing, the MAC should still deliver it to PHY. However, how will the PHY handle this is up to RAN1, the possible options may include puncturing the some OFDM symbols of the colliding PUSCH, or cancelling the colliding PUSCH entirely. Conversely, if the SR has lower priority than the UL-SCH, then MAC should refrain from delivering it to PHY in order not to interrupt the on-going transmission, which is same as Rel-15 behaviour in this case.
Proposal 2: In cases where the MAC PDU for the colliding UL-SCH is already generated and under processing, the MAC should still deliver the SR to PHY if it has higher priority. Otherwise, it should refrain from delivering it to PHY if it has lower priority.
3
Conclusions
This contribution provides our opinions on some remaining issues in resource conflict between SR-PUCCH and UL-SCH. We have put forward the following proposals:
Proposal 1: To decide the prioritization between SR and the colliding UL-SCH, the highest possible priority of LCH that can be mapped to the UL-SCH should be compared to the priority of LCH that triggers such SR.
Proposal 2: In cases where the MAC PDU for the colliding UL-SCH is already generated and under processing, the MAC should still deliver the SR to PHY if it has higher priority. Otherwise, it should refrain from delivering it to PHY if it has lower priority.
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