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1 Introduction 
This paper discusses the following two open issues on intra-UE prioritization
· FFS if data vs. data and SR vs. data prioritization are signalled as a single capability. ( We argue YES

· FFS whether LCH based prioritization can be supported without PHY prioritization. It is expected this can be discussed once RAN1 has defined feature/capability related to PHY layer prioritization ( We argue YES
2 Discussion
2.1 Capability for SR-data and data-data prioritziation 

Use case view:
Infrequent aperiodic uplink URLLC traffic flow can be handled by the scheduler in two different ways:

1. Scheduler can rely on SRs to quickly grant PUSCH resources requires prioritization of associated SRs over lower priority PUSCH.

2. Scheduler can grant overloaded CG for URLLC, and schedule low priority traffic with overlapping CGs or DGs. The UE can be configured to prioritize URLLC CG over other CGs or DGs. This requires data-data prioritization

Complexity view at UE
1. From UE perspective, both features require different implementation. Further, optimizing the implementation to quickly send an SR upon data arrival is different from optimizing an implementation to use the first available CG.
2. From UE perspective, it is important to be able to work with operators who are using different approaches at the scheduler, and deliver the correct optimizations based on operator choices.

3. From UE perspective, the implementations for URLLC are expected to be more specialized than typical eMBB scenarios, including overall integration with vertical applications such as factory automation, power grid control etc. Requiring a UE to support different sub-features (i.e. SR-data and data-data) even for vertical applications that do not require the sub-feature places a burden on UE development

Complexity view at gNB (selected points)
1. Note that a scheduler that configures a UE to perform SR-data prioritization has to perform multi-hypothesis decode on the SR and data, while a scheduler that configures a UE to perform data-data prioritization has to perform multi-hypothesis decode on data and data. Qualcomm’s understating is that these two features are different for the gNB, and different operators may decide to pick either one approach only or both approaches. The operator should be able to procure UEs that meet URLLC requirements based on their approach. 

Observation 1: SR vs grant prioritization is a feature distinct from and complementary to grant prioritization, and both can be useful on their own for URLLC traffic.

Hence, we propose the following (to not unnecessary group them under one capability or configuration).
Proposal 1: SR-data and data-data prioritization at MAC layer should have separate UE capabilities.

2.2 Capability: Dependence of LCH based prioritization on PHY prioritization
Technical dependency
We first note that we could not identify any technical dependency of LCH based intra-UE prioritization at MAC and intra UE prioritization at PHY. 

Proposal 2: RAN2 should confirm that from purely technical feasibility perspective, MAC prioritization can be used at a UE that does not support PHY prioritization features.

Functional benefits
We can think of scenarios where MAC layer intra-UE prioritization is useful even when PHY prioritization is not configured. 

Consider infrequent aperiodic URLLC traffic that is mapped to a CG, with the CG being used only when the URLLC data is available. The scheduler provides dynamic grants for non-URLLC traffic, with DG-CG conflicts. In cases the URLLC data is available, the CG grant has higher priority and the DG is deprioritized.

The behavior described above can work purely with MAC layer prioritization. For example, consider a case when only slot-based scheduling is used, implying that the conflicting grants have the same duration and timeline measured in symbols. In such a case, prioritization at MAC layer can fulfil the function of CG overriding DG when data is available.
Observation 2: There are scenarios where significant performance benefits can be realized with only MAC layer prioritization, even without using PHY layer prioritization.
Proposal 3: UE should be allowed to set capability to indicate support for MAC layer prioritization even when it does not support PHY layer prioritization.
3 Conclusions
Observations and proposals from the above discussion is reiterated below.
Observation 1: SR vs grant prioritization is a feature distinct from and complementary to grant prioritization, and both can be useful on their own for URLLC traffic.

Observation 2: There are scenarios where significant performance benefits can be realized with only MAC layer prioritization, even without using PHY layer prioritization.
Proposal 1: SR-data and data-data prioritization at MAC layer should have separate UE capabilities.

Proposal 2: RAN2 should confirm that from purely technical feasibility perspective, MAC prioritization can be used at a UE that does not support PHY prioritization features.

Proposal 3: UE should be allowed to set capability to indicate support for MAC layer prioritization even when it does not support PHY layer prioritization.
