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1 Introduction

In the IIOT WID, the objective includes enhancement to address resource conflicts as follows:

	2. The detailed objectives for intra-UE prioritization/multiplexing are:
· Address DL data/data resource conflict [RAN1].

· Specify enhancements to address resource conflicts between dynamic grant (DG) and configured grant (CG) PUSCH and conflicts involving multiple CGs [RAN2, RAN1].

· Address PUSCH grant prioritization based on LCH priorities and LCP restrictions for the cases where MAC prioritizes the grant [RAN2].

· Specify enhancements to address conflicts between DG and DG PUSCHs under the assumption that the later dynamic grant should always be prioritized over an earlier dynamic grant [RAN1, RAN2].

· Address UL data/control and control/control resource collision, by 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].

· 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].


In RAN2#105, the following agreements were made:

	· RAN2 shall study resource conflicts between multiple active configured grants, in addition to Scenarios 2 and 3, part of UL data-data prioritization.
· UE prioritization of a grant when there is at most one dynamic grant in the set of conflicting grants (scenario 2 and CG/CG collision) shall be addressed. MAC specifies currently the UE prioritization of such cases, and modifications to MAC would be required.

· RAN2 assumes that the later dynamic grant may always be prioritized over and earlier dynamic grant (scenario 3). One way to realize this is that MAC generate a PDU for each grant and let L1 handle conflicting transmissions. To be confirmed following progress in RAN1. Other solutions are not precluded

· For cases when MAC prioritizes a grant, MAC prioritizes the grant on which data of the highest priority can be transmitted according to LCP restrictions and priority configured for each LCH.


This contribution discusses prioritization between data resources.
2 Discussion
2.1 General Rule of Prioritization
Although RAN2 has discussed resource conflict between two grants so far, a resource conflict between more than 2 grants is still possible depending on NW implementation and deployment. But resource conflict can be generally avoided by network implementation. Moreover, the case which RAN2 should treat will be much more complicated. Thus, we prefer not to discuss resource conflict between more than 2 grants in IIOT WI.

Proposal 1. Conflict of three grants is not considered in IIOT WI. This case shall be avoided by NW implementation.

For all cases of resource conflict i.e. DG vs DG, CG vs DG, CG vs CG, We may have at least two options on how to realize the prioritization:

· Option 1. MAC generates a PDU for each grant and let L1 handle the transmission.
· Option 2. MAC generates only one PDU based on prioritization and PHY just transmits chosen one.

In our view, this is about purely internal UE behavior which does not impact to gNB implementation/configuration. Thus, it is not desirable to specify the internal behavior and better to leave it up to UE implementation. The prioritization rule should be defined in both MAC and PHY specifications, if needed. Also, conformance test spec supports to check whether the prioritization is appropriately implemented. But it should not mandate where the actual prioritization takes place inside the UE.
Proposal 2. How to realize the prioritization is up to UE implementation for all cases of resource conflict. 
Proposal 2a. Prioritization rule between data is specified in MAC and PHY specification, if needed. 
2.2 Configured grant vs Dynamic grant 

During IIOT SI, RAN2 agreed high-level principle of prioritization among collided resources that it is based on highest priority according to LCP restriction and priority for LCH, as follows:

	For cases when MAC prioritizes a grant, MAC prioritizes the grant on which data of the highest priority can be transmitted according to LCP restrictions and priority configured for each LCH.


Regarding the exact definition of “highest priority”, we can have two options:

· Option A. Highest priority of LCHs having available data for the resource

· Option B. Highest priority of LCHs configured for the resource (with or without data available for transmission)

A major scenario of collision between configured grant and dynamic grant is that URLLC configured grant is over-allocated than actual usage of data to meet the stringent latency requirement. This means that the configured grant is used only when there is available data. Thus, it is reasonable to define the prioritization rule based on available data, i.e. option A.

Proposal 3. For conflict between dynamic grant and configured grant, MAC prioritizes the grant based on the highest priority of LCHs having available data. 

If the highest priorities of two grants are the same, we can keep the legacy rule, i.e. dynamic grant is prioritized. 

Proposal 4. For conflict between dynamic grant and configured grant, MAC prioritizes the dynamic grant if both grants have the same highest priority. 

Depending on NW’s preference, some operator may or may not want to configure whether UE applies the prioritization of configured grant over dynamic grant. Thus, it should be configurable.

Proposal 5. Whether UE applies the prioritization of CG with high priority over DG with low priority is configurable.
2.3 Configured grant vs Configured grant 

It is clear that we need to try to define a unified principle on how to handle the prioritization for all cases, if possible. The principle of Proposal 3 can be used also for conflict between configured grants. We do not see a reason for different rule.

Proposal 6. For conflict between configured grants, MAC prioritizes the grant based on the highest priority of LCHs having available data. 

If the highest priorities of two configured grants are the same, we can either define a prioritization rule or leave it up to UE implementation. But we do not see a reason for additional rule.

Proposal 7. For conflict between configured grants, UE can select one configured grant by UE implementation if both grants have the same highest priority. 

There is a scenario that two configured grants serve two different URLLC data flows which are both important. In this case, just prioritization of one grant and discard of another grant have a risk of performance degradation on latency or reliability. To avoid this, we need to consider a way to serve the data for the deprioritized configured grant. 
Proposal 8. Not-transmitted data by de-prioritization of configured grant can be transmitted by alternative resource allocated by NW.
3 Conclusion

Based on the above, RAN2 is requested to discuss and capture the following proposals:
Proposal 1. Conflict of three grants is not considered in IIOT WI. This case shall be avoided by NW implementation.

Proposal 2. How to realize the prioritization is up to UE implementation for all cases of resource conflict. 
Proposal 2a. Prioritization rule between data is specified in MAC and PHY specification, if needed. 
Proposal 3. For conflict between dynamic grant and configured grant, MAC prioritizes the grant based on the highest priority of LCHs having available data. 

Proposal 4. For conflict between dynamic grant and configured grant, MAC prioritizes the dynamic grant if both grants have the same highest priority. 

Proposal 5. Whether UE applies the prioritization of CG with high priority over DG with low priority is configurable.
Proposal 6. For conflict between configured grants, MAC prioritizes the grant based on the highest priority of LCHs having available data. 

Proposal 7. For conflict between configured grants, UE can select one configured grant by UE implementation if both grants have the same highest priority. 

Proposal 8. Not-transmitted data by de-prioritization of configured grant can be transmitted by alternative resource allocated by NW.

