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1 Introduction

In RAN#81 meeting, the revised SID on NR Industrial Internet of Things (NR-IIoT) has been approved[1]. One of the objectives of this study item is UL/DL intra-UE prioritization/multiplexing: 
	1) L2/L3 enhancements:

b) UL/DL intra-UE prioritization/multiplexing, i.e. prioritization (for example dropping, delaying or puncturing lower priority service) between different categories of traffic in the UE, including both data and control channels and considering (RAN2/RAN1):

i) different latency and reliability requirements

ii) Different types of resource allocation for example grant-free and grant-based allocations

Note: RAN2 to start the work, RAN1 to take action based on RAN2 progress.




For UL intra-UE prioritization/multiplexing, one of the concerns comes from the resources collision issue that two or more UL resources within a single cell are overlapped in time domain and then the UE can only select one of the resources for transmission. In NR, resources appears different characteristics and provide different transmission performances. For example, NR Rel-15 introduced new MCS table and DCI for uplink grant scrambled with this new MCS-C-RNTI indicating usage of the new MCS table to support high reliability transmission. Meanwhile, NR support ultra-low latency/high reliability service. To serve service on the proper resource should be one of the most important task in NR, for both spectrum efficiency and transmission quantity preservation. In this contribution, we will discuss the handling of overlapped UL resources and conclude with some proposals. 
2 Discussion
There are various UL Intra-UE prioritization scenarios, for example,

· UL radio resource associated to a configured grant overlaps with a dynamic grant in time domain
· UL radio resource associated to a dynamic grant overlaps with another dynamic grant in time domain
· UL radio resource associated to a configured grant overlaps with another configured grant in time domain
For the first scenario, in NR Rel-15, it was agreed that dynamic grant is always prioritized over configured grant, i.e., if the PUSCH resources of the configured uplink grant overlap in time with the PUSCH resources of an uplink grant received on the PDCCH for the same Serving Cell, MAC entity will not process the configured grant and the transmission on PUSCH resources of the configured uplink grant is dropped. Such mechanism are directly inherited from LTE system where there are not much differences between UL resources. Though LTE supports different services as well, the requirements of these services are not so much diversified and most of them can be fulfilled by using high-layer schemes, like ARQ scheme on the RLC layer. 

However, this rule may lead to some issues in NR due to both service and resource are quite different. For example, a UE might be configured with a type 1 configured uplink grant with short PUSCH duration and use the MCS table of low-SE 64QAM table for service with high priority. The UE may also be allocated a dynamic grant by the gNB when there is data waiting（e.g., low priority traffic）, and the PUSCH resources of the two grants might overlap in time. On one hand, if the dynamic grant is for low priority data and schedules a PUSCH resource with a long duration and large MCS, the high priority data couldn’t be transmitted on the associated PUSCH resource. On the other hand, if the gNB schedules a dynamic grant PUSCH resource with a short duration and small MCS to carry both high and low priority data waiting in buffer, this will result in inefficient resource utilization for low priority data transmission.
Considering all the UL Intra-UE prioritization scenarios above and to avoid missing the transmission of high priority service while at the same time allowing serving low priority service, it appears beneficial to study a uniform prioritization rule available for multiple UL Intra-UE prioritization scenarios. The general principle is to prioritize the transmission of service with higher priority in case of resource collision.
Proposal 1: The general principle for intra-UE uplink prioritization is to prioritize the transmission of service with higher priority in case of resource collision.

For a UL resource regardless of whether it’s dynamic or configured resource, it may target for a specific service（i.e., a preferentially transmitted service ）and the LCH bearing the service could be associated to the resource. 
In case of resource collision, to prioritize the transmission of service with higher priority, the resource of which the priority of targeting LCH is the highest among the collided resources should be selected.
Observation: In order to prioritize the transmission of service with higher priority, the resource for the higher priority service should be selected in case of resource collision.

To select the resource for the higher priority service in case of resource collision, there should be a priority level for each resource collided. As stated above, the LCH bearing the targeting service could be associated to the resource. In detail, for dynamic grant, the targeting LCH could be indicated in the grant. And for configured grant, there are several methods as following:

1. For a configured resource, UE self-recognizes the LCH aligned with it according to the traffic pattern in terms of packet arrival periodicity, offset, packet size, and etc. 

2. The gNB configures the association between configured resource and targeting LCH explicitly.
However, it is up to RAN1 whether this can be achieved or not.

And the priority of targeting LCH can be regarded as the priority of the associated resource. According to the priorities of collided resources, UE could select a uplink resource to transmit higher priority service.
Proposal 2: UE should select one uplink resource according to the priorities of collided resources.
3 Conclusion

In this contribution, we discuss the prioritization between different UL resources. Proposals and observation are given as follows:

Proposal 1: The general principle for intra-UE uplink prioritization is to prioritize the transmission of service with higher priority in case of resource collision.

Observation: In order to prioritize the transmission of service with higher priority, the resource for the higher priority service should be selected in case of resource collision.

Proposal 2: UE should select one uplink resource according to the priorities of collided resources.
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