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Introduction
[bookmark: OLE_LINK1]RAN #83 meeting approved New WID for Rel-16 IIoT [1] with following objectives for NR intra-UE prioritization/multiplexing:
· 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].
[bookmark: _GoBack]In addition, RAN2-led study NR Industrial IoT summarizes TR [2] with following conclusions:
Intra-UE prioritization and multiplexing
RAN 2 has analysed intra-UE prioritization and multiplexing for scenarios 1-5 as captured in section 5.2. It is deemed feasible to support enhanced prioritization between different traffic types and priorities as described by these scenarios. Additionally, a scenario where conflicts between multiple active configured grants occur should be addressed. In particular, based on the analysis, the following is recommended to be undertaken in the WI phase:
· -	Specification of enhancements to address scenario 2 and conflicts involving multiple CGs.
· -	Address scenario 3 under the assumption that the later dynamic grant may always be prioritized over an earlier dynamic grant, e.g. by MAC generating a PDU for each grant and letting physical layer to handle the conflicting transmissions (this solution requires further physical layer aspects evaluation). Other solutions may be considered.
· -	Specification of grant prioritization in MAC based on LCH priorities and LCP restrictions for the cases where MAC prioritizes the grant.
· -	Address a resource collision between SR associating to high-priority traffic and uplink data of lower-priority traffic, e.g. by specifying 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.

RAN1 has briefly discussed scenarios 1-5. RAN1 recommends to support the handling of scenarios 1 and 3, to allow the prioritization of configured grant over dynamic grant under some conditions in case of collision in scenario 2, and to support enhancements for scenario 4 and 5, following the guidelines and candidate solutions provided in section 5.3 and 5.4.
In this contribution, we show our views for issues on intra-UE prioritization and multiplexing.
Discussions
In early Rel-16 discussion, intra-UE prioritization and multiplexing topics were handled below RAN2-led study item for IIoT. RAN2 sent LS to RAN1 [3], then RAN1 made some progress on those topics. On open topics for those, even though most of intra-UE prioritization and multiplexing topics are indicated in draft agenda for RAN1#96bis therefore to be discussed, some issues in [3] remain open. Following is corresponding discussion based on some scenarios indicated in [3]..
UL Data Data prioritization
* Scenario 2: Resource Conflict between Configured Grant (CG) and Dynamic Grants (DG), and Resource Conflict between CG and CG as additional scenario
Physical layer aspects for this scenario is captured in the TR [2] that reflects discussion on RAN1#96. Some options are determined including configurable priority or priority determination by either PHY/MAC. RAN2 is to start modification of MAC specification on this, therefore RAN1 should wait corresponding RAN2 work. On the other hand, RAN1 already decided to support enhanced UL CG transmissions. In particular, in order to meet latency and reliability requirements, further consideration is needed to ensure sufficient number of repetitions. So, joint discussion with relating topics needed i.e. PUSCH enhancement and enhanced UL CG transmissions.
* Scenario 3: Resource Conflict between DG
Through RAN2 discussion for this scenario, consensus reached that even without selection of a grant by MAC, MAC generates a PDU for each grant and lets PHY handle conflicting transmissions, as captured in the TR [2]. So, RAN1 should focus on how handle conflicting transmissions by PHY for this scenario. For such purpose, some PHY indications/properties should be considered e.g. by DCI format, RNTI, or search space properties. In addition, it is preferable to take PHY indication/properties for UCI enhancement into account, to aim common framework.
Another thing is, irrespective to with or without selection of a grant by MAC, out-of-order PUSCH scheduling may occur. Therefore, in order to support relating behavior, joint discussion with out-of-order PUSCH scheduling is needed.
Taking those aspects into account, we would like to propose followings.
Proposal 1:
· In order to handle conflicting transmissions by PHY layer, identification mechanism based on PHY indications/properties should be supported e.g. by DCI format, RNTI or search space properties.
· Ongoing discussion below URLLC agenda items should be accounted, i.e. UCI enhancement, out-of-order PUSCH scheduling
Other topics
* Scenario 7: Power control for Traffics with Different Priorities
Even though RAN2 side does not give high priority on this so far, RAN1 conclusion as in [4] is to support enhanced UL power control for inter-UE prioritization. So, as long as corresponding standardization effort is acceptable, enhancement would cover this scenario as well i.e. intra-UE UL prioritization, changing UE’s power control loop to ensure the transmission related to high priority data.
Taking those aspects into account, we would like to propose followings.
Proposal 2:
· Support the handling of power control for traffics with different priorities, minimizing additional standardization effort compared to that for enhanced UL power control for inter-UE prioritization

Conclusion
We would like to propose followings.
Proposal 1:
· In order to handle conflicting transmissions by PHY layer, identification mechanism based on PHY indications/properties should be supported e.g. by DCI format, RNTI or search space properties.
· Ongoing discussion below URLLC agenda items should be accounted, i.e. UCI enhancement, out-of-order PUSCH scheduling
Proposal 2:
· Support the handling of power control for traffics with different priorities, minimizing additional standardization effort compared to that for enhanced UL power control for inter-UE prioritization
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