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1   Introduction
For the group priority topic, plenty of discussions occurred and some significant conclusions were achieved during the last RAN2 meeting. But many FFS and questions still remain for further study. This paper focuses on several related issues from SA2 and RAN2.
Issue 1: Whether the E-UTRAN needs to be able to validate/limit per UE the maximum ProSe Per-Packet Priority that may be granted to the UE is FFS [1].
Issue 2: It is FFS how the mapping between the logical channel priority and LCG is done.

Issue 3: Need/requirement for pre-emption?
Issue 4: Solutions to address prioritization in case of autonomous resource selection (e.g. solutions other than static one-to-one association between priorities and resource pools).  

Issue 5: Are multiple transmissions to different destination IDs allowed within one SA period?

2   Discussions
Issue 1
Issue 1: Whether the E-UTRAN needs to be able to validate/limit per UE the maximum ProSe Per-Packet Priority that may be granted to the UE is FFS.
Regarding this issue, we need to analyze why and based on what information the eNB decides to validate or limit the Prose Per-Packet Priority and how the UE responds to the validation/limit.
When an emergency situation occurs, a lot of D2D users would try to connect with each other in order to update their situation or fetch the public safety service information. The more the users try to get granted either by mode 1 or mode 2, the harder each UE is served. In this circumstance, the eNB may limit the number of users performing resource acquisition in order to prioritize more important users, e.g. the security group or the fireman group. To do so, only UEs with lower PPP value (higher priority) than a maximum allowed PPP value are permitted to trigger sidelink BSR or acquire resources from a resource pool. The eNB can achieve this by setting up the maximum allowed PPP value (allowed lowest priority)
Observation 1: It’s a realistic requirement for the eNB to control the allowed maximum PPP value (allowed lowest priority).
Then, to support the validation/limit at the eNB, broadcast signalling would be a straightforward way. For dedicated signaling, the eNB needs extra information from the network to make the decision. The extra information could consist of the UE subscription information, its group priority or the UE membership information. This requires further work from SA2 and RAN3 with not much benefit from a finer control on each single UE.
Proposal 1: Broadcast signalling of allowed maximum PPP value (allowed lowest priority) shall be supported.
Issue 2
Issue 2: It is FFS how the mapping between the logical channel priority and LCG is done.

The mapping relation between PPP and LCG is only required for RRC connected Prose UEs. For in coverage RRC idle Prose UEs and out of coverage Prose UEs, LCG would not be used at all.
As we elaborate in [2], the mapping between LCID and PPP is suggested to be static. And for the relation between LCG ID and PPP, a flexible configuration requires signalling between the eNB and the UE to coordinate. In EUTRA, the eNB defines the mapping between logical channels and logical channel groups according to logical channels’ QCI. Similarly, for D2D operation, the eNB could also utilize the RRCConnectionReconfiguration message to inform Prose UEs about the mapping. One benefit of a flexible configuration is to support a finer-grained mapping relation between PPP and LCG ID when the allowed maximum PPP value is set. For example, when 8 level PPP is allowed, it is only possible to configure a coarse granularity of many to one between PPP and LCG. When 4 level PPP (PPP 0-3) is allowed, a finer granulairy as 1:1 mapping between PPP and LCG is possible.  
Proposal 2: The mapping between the logical channel priority and LCG should be configured by the eNB through an RRCConnectionReconfiguration message.
Issue 3
Issue 3: Need/requirement for pre-emption?
Pre-emption is a technique in floor control to permit a session with high priority to pre-empt one with low priority. Floor control allows and informs only one single UE in a group to speak at one time. Typically, the floor control function resides at the application layer. 
In the in-coverage case and when the UE is in RRC connected state, floor control arbitrator is realized through a centralized entity. For out of coverage, one of the group members performs the role of floor arbitrator, as illustrated in [3]. For AS, it has been identified [4] that the messages may be delayed or wrongly accepted due to UE’s half duplex limit and collision issues for UE autonomous resource selection. In our opinion, those issues could be resolved by RAN1 techniques. For example, [5] proposes to carry an indication in PSCCH by high priority UEs to inform other Prose UEs of their priority and declare occupation of resources for the next SA period. We should then wait for RAN1 progress to see if their solution would have any impact on RAN2.
Proposal 3: Wait for RAN1 conclusion to see if their solution would have any impact on RAN2.
Issue 4
Issue 4: Solutions to address prioritization in case of autonomous resource selection (e.g. solutions other than static one-to-one association between priorities and resource pools).
For autonomous resource selection, it was already agreed in RAN2 that the solution of making a static association between PPP and resource pool does not provide less collision for higher priority traffic. Another popular solution was proposed to have more resource pools assigned for high priority traffic and less resource pools assigned for low priority traffic. Note that the resource pools for high priority traffic consist of the resource pools for low priority traffic, as shown in Fig. 1. This seems like a reasonable solution at a first glance. However, the probability of collision for high priority traffic is still unbearable when a low priority resource is selected. For example, when high priority traffic selects Tx pool 3, this particular traffic would suffer the same level of collision as other low priority traffics. Therefore, this is not considered as a valid solution to always provide a lower collision probability for higher priority traffic in case of autonomous resource selection. The solution in [5] mentioned above and being discussed in RAN1 also intends to address this issue. It is expected that RAN1 may finally come up with this or another solution to better resolve this issue.
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Figure 1. Illustration of solution-providing more resource pools to high priority
Moreover, for the solution shown in Figure 1, since the traffic for one destination group may randomly select resources from all resource pools, a receiving UE needs to monitor all the resource pools. The complexity and the UE power consumption should be justified by RAN1.
Proposal 4: How to provide a lower probability of collision for high priority traffic falls into RAN1 expertise and should be discussed there.
Issue 5
Issue 5: Are multiple transmissions to different destination IDs allowed within one SA period?
In R12, a Prose UE can only transmit one SCI during one SA period. However, a general use case of UE-to-Network relay in R13 is that a relay UE would provide services for multiple remote UEs. Following the R12 design, only one single remote UE could get served in a PSCCH period, which may not satisfy the delay requirement for a remote UE. In another RAN1 paper [6], a PSCCH subframe bitmap repetition is introduced, to support multiple PSCCH in one SA period for relay UEs. Also this issue falls into RAN1 expertise.
Proposal 5: Multiple transmissions to different destination IDs in one SA period should be discussed in RAN1.
3   Conclusion
Observation 1: It’s a realistic requirement for the eNB to control the allowed maximum PPP value (allowed lowest priority).
Proposal 1: Broadcast signalling of allowed maximum PPP value (allowed lowest priority) shall be supported.
Proposal 2: The mapping between the logical channel priority and LCG should be configured by the eNB through an RRCConnectionReconfiguration message.
Proposal 3: Wait for RAN1 conclusion to see if their solution would have any impact on RAN2.
Proposal 4: How to provide a lower probability of collision for high priority traffic falls into RAN1 expertise and should be discussed there.
Proposal 5: Multiple transmissions to different destination IDs in one SA period should be discussed in RAN1.
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