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1. Introduction

In 3GPP RAN #66 meeting, the work item “Work Item Proposal for Enhanced LTE Device to Device Proximity Services” has been approved [1]. In particular, this work item will cover the following objective:
Priority of different groups support [RAN2, RAN1, RAN3]. (RAN3 involvement pending on progress in the other groups)

In this contribution, we discuss the priority of different groups support.
2. Discussion

In RAN2#87bis meeting, we made the following agreement. 
3.  For sidelink transmission, UE serves groups in decreasing order of priority (similar to legacy LCP). It is FFS whether the priority is provided by upper layer. If the priority is not provided by upper layer, the setting of priority is up to UE implementation.

Although we thought the agreement is beneficial, the agreement has not been captured in the MAC specification, because the group priority was not agreed that time. However, since we are going to introduce the group priority in Rel-13, it is better to follow the agreement we already made.
Proposal 1: Confirm the agreement “For sidelink transmission, UE serves groups in decreasing order of priority (similar to legacy LCP).” and capture it in Rel-13.
According to [2], a UE may have such knowledge of group priority based on ProSe Function configuration or UICC pre-configuration. For the former, ProSe Function could indicate this UE the group priorities via PC3 interface and may change the group priorities e.g. based on public safety policy. For the latter, the information of group priorities is pre-defined in the UE. However, either way the group priority configuration is trustable for network.
If the eNodeB could have the knowledge of group priorities, it can allocate radio resources more properly. For instance, in a critical public safety scenario, a group in which a supervisor belongs to should be served precedence over all other groups since the group’s priority is highest. In another example, since each UE serves its ProSe destinations in decreasing priority order, eNB can understand which ProSe destination of each UE is going to be scheduled based on their SL-BSRs. Therefore, the eNB can prevent part of collisions between UEs belonging to the same group when the eNB is scheduling. Unfortunately, there is no way now for the eNodeB to acquire the group priorities of UEs, since the eNodeB cannot directly acquire group priority information from MME or ProSe Function based on the design now.
Observation 1: eNB cannot acquire group priority information from ProSe Function or MME.

There are two potential ways for letting eNB be capable to obtain group priority information. The first one would be asking RAN3 and SA2 to discuss how to forward the group priority information to eNB, if the ProSe Function has the group priority information. The second one is the UE directly report its group priority information to eNB. Since the UE needs to serve its ProSe destination for any sidelink transmission according to the agreement, the UE must have its group priority information before performing sidelink transmission. And we already designed RRC message for the UE to reporting group information. Therefore, it is easier to adopt the second method. To align with legacy procedure, we propose that at least the RRC Connected UE, which wants to perform ProSe communication, should report its group priority information to eNB. And the UE could reuse SidelinkUEInformation for reporting purpose.  Moreover, if the group priority information is changeable, following procedure now, the UE should use SidelinkUEInformation for updating.
Proposal 2: RRC Connected UE which wants to perform ProSe Communication should report its Group priority information
Proposal 3:  UE reuses SidelinkUEInformation message to report its Group priority information
On the other hand, since we are going to introduce the group priority concept, there may be some potential enhancements could be done for procedures defined in Rel-12. We observe some issues related to the group priority and list them below. 
Starvation issue
Regarding the agreement mentioned at first of this contribution, we define a serving rule for optimizing the performance for those ProSe destinations with higher group priority, because higher group priority means more important or urgent. However, it may cause starvation problem due to Rel-12 design. In Rel-12, we further made some agreements in RAN2#88 meeting, after we confirmed no group priority will be introduced. 


Agreements in RAN2#88 meeting

=>
The ProSe UE transmits to only one ProSe Group in one SA period for both mode 1 and mode 2.
=>
The ProSe UE cannot use multiple SL grants to transmit to one ProSe Group.
According to the agreements, a ProSe UE could only communicate with one ProSe destination in a Sidelink control period, no matter the UE is configured with Mode1 or Mode2. Since the serving rule will not be UE implementation in Rel-13, if data for ProSe destination with higher priority keeps coming, then the data for ProSe destination with low priority will definitely be starved. Therefore, enhancement for such issue needs to be considered. And the discussion can start from whether a ProSe UE in Rel-13 can transmit to multiple ProSe destinations in one SC period.

Fairness issue
For the Mode 1 and Mode 2 allocation, all ProSe destinations of a UE will use either one of it in Rel-12. And we also know the Mode1 resource is more robust than Mode2 resource. Consider a possible scenario that two ProSe UEs, UE1 and UE2, are performing different ProSe communications in the same cell and the cell provides commTxPoolNormalCommon in system information. Assume the UE1 is in RRC_Connected state and the UE2 is not. According to design in Rel-12, the UE1 may be configured to use Mode1 and the UE2 could only be configured to use Mode 2. 

If the priority of ProSe destination belonging to UE1 is lower than the priority of ProSe destination belonging to UE2, then it seems not fair to let a ProSe destination with low priority have a more robust resource, while a ProSe destination with high priority needs to contend resource with other UEs. Especially, both the dedicated resource and the contention resource are allocated by the same eNB. Therefore, we think some further enhancements are necessary for the issue. The discussion for the enhancement can start from whether a UE can be simultaneously configured with Mode1 and Mode2 in Rel-13.

Proposal 4:  Ask RAN2 to decide whether the issues mentioned above should be handled or not in Rel-13.
3. Conclusion

In this contribution, we propose the following:
Proposal 1: Confirm the agreement “For sidelink transmission, UE serves groups in decreasing order of priority (similar to legacy LCP).” and capture it in Rel-13.
Proposal 2: RRC Connected UE which wants to perform ProSe Communication should report its Group priority information
Proposal 3:  UE reuses SidelinkUEInformation message to report its Group priority information.
Proposal 4:  Ask RAN2 to decide whether the issues mentioned above should be handled or not in Rel-13.
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