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1 Introduction
This contribution discusses intra-UE prioritization for mixed traffic scenarios for NR Industrial IoT [1]. It focus on the scenario where a UE has uplink transmissions overlapping in time using resources of different cells when configured with carrier aggregation for mixed traffic.
After RAN2#103bis, email discussion 103#41 aiming at clarifying scenarios and determining input for an LS to RAN1 for intra-UE prioritization objective of NR IIoT SI has been ongoing.

This contribution discusses aspects that have impacts to RAN1 such as power scaling and power control configuration. Companion contributions discuss other aspects of intra-UE prioritization such as scheduling [2] and pre-emption [3].
2 Intra-UE Inter-cell Transmissions for Mixed Traffic for IIoT

One of the scenarios discussed in the email discussion 103#41 is that of transmit power limitation for intra-UE inter-cell overlapping transmissions (aka scenario 6 in 103#41) for the uplink and in a mixed traffic scenario. In this case, the UE may be power limited when transmitting (control and/or data) for different serving cells of the UE’s configuration (for carrier aggregation, or dual connectivity), for transmissions of (or related to) traffic of same or higher/lower priority that at least partly overlap in time.

Power scaling rules are currently specified as a function of UCI vs data, and the UCI reliability requirement is not even as stringent as what is currently considered for IIoT data. RAN1 should be informed of such reliability requirements.

Proposal 1:
LS to RAN1 that the physical layer should support intra-UE prioritization for inter-cell (CA/DC) transmissions for a power-limited UE to meet URLLC reliability requirements PUSCH and PUCCH.
3 Prioritization for Mixed Traffic for Power Control
3.1 Prioritization for power scaling
In some deployment scenarios where carrier aggregation or dual connectivity is available, there is possibility to use e.g. one carrier for URLLC transmissions and another for other transmissions on the uplink. When the sum of required transmission powers over carriers would exceed Pcmax, the UE has to scale down some transmissions according to a specified priority order. In R15, the priority order does not consider the required reliability of the transmissions. Modification to the power scaling rules and prioritization should thus be studied further to ensure adequate support of service prioritization to guarantee the required reliability.
Proposal 2:
LS to RAN1 indicating that it may be desirable to include prioritization for PUSCH or PUCCH as a function of the reliability requirement associated with the transmission in the power scaling function.
3.2 Power control configuration
It can be expected that a scheduler with use different HARQ operating points for transmissions carrying URLLC traffic than for transmissions carrying eMBB traffic. As the HARQ operating point is partly dependent on the power control configuration, it would be more efficient to apply the appropriate configuration depending on the reliability requirement of the transmission on a dynamic basis.

In R15, different power control parameters can be dynamically selected based on the SRI when beam-based operation is configured. It should be studied how to achieve differentiation of power control configuration based on reliability requirement. Currently, NR Rel-15 supports a single power control mode for both eMBB and URLLC type of services.

The stringent reliability requirements of URLLC Rel-16 means that some of the use cases may require a BLER target of 10-6. It would thus be beneficial to configure the UE with power control parameters (e.g. P0, alpha) that are URLLC-specific, to increase transmission power for URLLC-related transmissions thereby increasing transmission reliability.
Given the above, to support eMBB and URLLC separately from the perspective of power control, the following two proposals are made:

Proposal 3:       Support configuration of up to two sets of power control parameters e.g., to support eMBB and URLLC separately. LS RAN1 asking to determine what parameters should be configured for each set.
Proposal 4:      LS to RAN1 indicating that is may be desirable to support dynamically scheduled transmission-specific set of power control parameters e.g., by DCI indication of the set applicable to the transmission.

The DCI indication may consist in the same indication as for the transmission profile, as discussed in contribution [2].
4 Conclusion
This contribution discusses transmit power limitation for intra-UE inter-cell overlapping transmissions (aka scenario 6 in 103#41) for the uplink and in a mixed traffic scenario with potential impact to RAN1 for intra-UE prioritization within the NR Industrial IoT SI. RAN2 should discuss the above and agree to the following:

Proposal 1:
LS to RAN1 that the physical layer should support intra-UE prioritization for inter-cell (CA/DC) transmissions for a power-limited UE to meet URLLC reliability requirements PUSCH and PUCCH.

Proposal 2:
LS to RAN1 indicating that it may be desirable to include prioritization for PUSCH or PUCCH as a function of the reliability requirement associated with the transmission in the power scaling function.
Proposal 3:       Support configuration of up to two sets of power control parameters e.g., to support eMBB and URLLC separately. LS RAN1 asking to determine what parameters should be configured for each set.
Proposal 4:      LS to RAN1 indicating that is may be desirable to support dynamically scheduled transmission-specific set of power control parameters e.g., by DCI indication of the set applicable to the transmission.

If RAN2 agree to the above proposals, RAN2 should inform RAN1 of the above aspects.
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