3GPP TSG-RAN WG2 Meeting #107
  R2-1909101
Prague, CZ, 26th Aug – 30th Aug 2019  
Agenda item:
11.7.3
Source:
Spreadtrum Communications
Title:
Handling for resource collision of equal priority
Document for:
Discussion and Decision
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.




And in RAN2#105 meeting, it was agreed that [2]:
	Agreements:

· 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.


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 appear 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 intra-UE prioritization for resource collision of equal priority 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
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.  And in RAN2#105 meeting, it was agreed that 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.
However, according to the LCP restrictions（e.g., max-PUSCH duration and allowed SCS list）and the corresponding parameters configured in the grants of the overlapped resources, transmission QoS of a LCH might be satisfied in more than one overlapped resources. Thus, more than one resources may be selected out from the overlapped multiple resources, using the principle that MAC prioritizes the grant on which data of the highest priority can be transmitted according to LCP restrictions and priority configured for each LCH.
Observation1: More than one resources may be selected out from the overlapped multiple resources, using the principle that MAC prioritizes the grant on which data of the highest priority can be transmitted according to LCP restrictions and priority configured for each LCH.

Since only one transmission is allowed at a time considering the transmission capability of the physical layer, it should be further studied how to prioritize the overlapped multiple resources and select one resource for transmission. 
Someone may say that this issue can be solved by the R15 mechanism, i.e., the dynamic grant should always cover the configured grant in case of overlapping. However, this mechanism is only applicable for the case of dynamic VS configured grants overlapping, while there are also other cases of overlapping, such as configured VS configured grants overlapping. Besides, the transmission requirements of the services transmitted on the overlapping resources are also not took into account by this mechanism. Thus, a uniform solution applicable for all the equal priority cases should be studied, considering the transmission requirements of the services transmitted on the overlapping resources.
We think there are several potential solutions as below:
1.  Prioritize the resource with the largest TBsize
If there are more than one overlapped resources on which data of the highest priority can be transmitted, the resource with the largest TBsize among them can be selected for transmission. On one hand, more data in buffer available for transmission can be transmitted in time. One the other hand, if NW configures a supplementary resource large enough to contain all the data to be transmitted on the overlapped resources, to select the large supplementary resource, the prioritization principle on the UE side should be to prioritize the resource with the largest TBsize.
2. Prioritize the resource with the smallest transmission latency

If there are more than one overlapped resources on which data of the highest priority can be transmitted, the resource with the smallest transmission latency among them can be selected for transmission, for example, the resource with the smallest PUSCH-duration, or the resource with the earliest end time.
3. Prioritize the resource with the robustest transmission
If there are more than one overlapped resources on which data of the highest priority can be transmitted, the resource with the robustest transmission among them can be selected for transmission, for example, the resource with the smallest MCS value, or the resource indicated by a DCI scrambled by MCS-RNTI or CS-RNTI. 

4. Prioritize the resource according to the second-highest priority LCH that each resource can transmit
If there are more than one overlapped resources on which data of the highest priority can be transmitted, the resource of which the second-highest priority LCH has higher priority than that of the second-highest priority LCHs that other overlapped resources can transmit, can be selected for transmission. By doing so, data with higher priority can be transmitted first. 
Proposal 1: In case that more than one resources are selected from the overlapped multiple resources according to LCP restrictions and priority configured for each LCH, the following principles should be considered in further prioritization:

1. Prioritize the resource with the largest TBsize

2. Prioritize the resource with the smallest transmission latency

3. Prioritize the resource with the robustest transmission

4. Prioritization according to the priority of the second-highest priority LCH that each resource is associated to. 
3 Conclusion

In this contribution, we discuss the handling of intra-UE prioritization for resource collision of equal priority. Proposal and observation are given as follows:

Observation1: More than one resources may be selected out from the overlapped multiple resources, using the principle that MAC prioritizes the grant on which data of the highest priority can be transmitted according to LCP restrictions and priority configured for each LCH.

Proposal 1: In case that more than one resources are selected from the overlapped multiple resources according to LCP restrictions and priority configured for each LCH, the following principles should be considered in further prioritization:

1. Prioritize the resource with the largest TBsize

2. Prioritize the resource with the smallest transmission latency

3. Prioritize the resource with the robustest transmission

4. Prioritization according to the priority of the second-highest priority LCH that each resource is associated to.
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