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Introduction
[bookmark: _GoBack]A work item on NR Industrial IoT was agreed in [1], with NR intra-UE prioritization as one of the main objectives:
· 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].

In RAN2#107, the following was agreed:
· same prioritization solution for CG vs CG conflict and CG vs DG conflict
· Extend LCP restrictions by allowing restrictive mapping between an LCH and certain CG configurations.
· LCP restriction enhancements for DG to take into account reliability is needed, details FFS. 
· no need to define UE processing time in MAC
· The same UE prioritization behaviour should be applied for resource conflicts between new transmissions or a new transmission and a retransmission.
· RAN2 assumes that MAC PDU recovery method in grant prioritization could be reused for PUSCH vs SR conflict.
· The case of highest priorities of two conflicting grants are equal is handled according to the following: for CG DG conflict, DG is prioritized, other cases FFS to what extent to specify.
· For The case when no PDU has been generated at all yet, and there is two grants where one will be de-prioritized (and there is data available for both grants).  One PDU is generated

This contribution addresses support for NR I-IoT UE capable of multiple services of different QoS requirements, with focus on remaining aspects for data-only intra-UE prioritization for overlapping PUSCHs.
Discussion
I-IoT devices support mixed traffic types of varying latency and reliability requirements, possibly concurrently for a given UE. A UE may have multiple uplink grants available for transmission of data, possibly each for traffic with different priority levels, which transmissions could overlap in the time domain.
Priority level indication
In RAN2#107, it was agreed that the UE generates a single PDU when PUSCHs overlap and no PDU has been constructed. The UE generates a PDU for the prioritized grant whereby MAC periodizes the grant on which highest priority LCH is mapped, considering LCP restrictions and LCH priorities. For CGs, it was further agreed that a reliability level can be supported by extending LCP restrictions to allow mapping between a LCH and one or more CG configuration. Further, it’s agreed that LCP restriction enhancements for DG to consider reliability is needed, details FFS.
NR supports transmissions with different numerologies and/or PUSCH durations for the same UE. While there is a relationship between the HARQ timeline and the QoS provided by the scheduler, how such is provided is also impacted by other elements such as selected transmission parameters (MCS, PRB allocation, etc.), link adaptation, cell load and multiplexing of transmissions between UEs. There is no necessary restriction or direct correspondence between the QoS associated with a DRB and a specific PUSCH duration, numerology, and/or grant type.
When considering reliability of a transmission, current LCP restrictions lack the ability to restrict data from a certain service where a reliability level is required, provided PUSCH duration is not correlated with a reliability level. Further, virtually assigning a numerology to a reliability level may be restrictive to the scheduler, especially when different services of different reliabilities are to be supported without requiring the UE to switch BWPs. It may thus be challenging to optimize physical resource scheduling when supporting all NR service types concurrently on a given carrier.
Consequently, it is beneficial if RRC could configure each LCH with one or more priority levels for the purpose of scheduling, which can be then considered for the purpose of prioritization between grants. Further, the gNB may dynamically indicate a priority level for a dynamic grant and configure (e.g. by RRC signaling) a priority level for each configured grant.
Proposal 1: 	RRC supports configuring a LCH with one or more priority level values.
Proposal 2: 	RRC supports configuring a priority level per configured grant.
From the perspective of the network, each priority level could correspond to a scheduling strategy associated to the transmission of a transport block. A priority level may also be indicated for an UL grant on which a TB is retransmitted, which can be indicated in cases such grant conflicts with another grant. 
From the UE MAC’s perspective, for a new transmission, MAC would use the priority level indicated by the gNB for a given UL grant to determine which LCH(s) to consider when constructing the transport block using. The mapping procedure would then be performed by the UE without any knowledge of the underlying physical layer characteristics or actual scheduling strategy from the gNB. 
Proposal 3: 	The MAC entity multiplexes data only from LCH(s) configured with the priority level value matching the value associated with the UL grant.
It is within the scope of RAN1 to determine how the UE receives the priority level indication for a dynamic grant for a new transmission. RAN1 is currently discussing how the UE can determine the priority for PUSCH for intra-UE prioritization scenarios.
[bookmark: _Ref524080280]Summary and Proposals
This contribution addresses enhancements for an NR I-IoT UE supporting multiple services of different QoS requirements, with focus on data-only intra-UE prioritization. RAN2 should discuss the above and agree to the following proposals:
Proposal 1: 	RRC supports configuring a LCH with one or more priority level values.
Proposal 2: 	RRC supports configuring a priority level per configured grant.
Proposal 3: 	The MAC entity multiplexes data only from LCH(s) configured with the priority level value matching the value associated with the UL grant.
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