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1 Introduction

For ProSe communications no prioritization mechanism has been introduced in Rel-12. Essentially all sidelink logical channels are treated with the same priority from UE and eNB point of view. This contribution proposes a prioritization mechanism for ProSe communication in Rel-13 including Tx resource pool selection for the UE autonomous resource allocation mode.   
2 Discussion
2.1 Prioritization for ProSe communication in Rel-12
In RAN2#87bis RAN2 sent a LS to SA2 to ask whether a ProSe Layer-2 group ID can be associated with a priority level. In the end considering also the limited time for Rel-12 finalization ProSe group priority concept was not supported for Rel-12 and postponed to a later release. 

As a consequence of not supporting the group priority concept in Rel-12, the order by which sidelink logical channels are served when generating a MAC PDU is left for UE implementation. That means that it’s up to UE implementation to select the ProSe destination group for one SC period and also the order in which sidelink logical channels belonging to the selected ProSe destination group are served. 
Since the UE behaviour for the logical channel prioritization procedure is left to UE implementation and hence not predictable, there is basically also no prioritization of eNB scheduled sidelink transmissions from different UEs possible. Furthermore in Rel-12 no resource pool prioritization mechanism e.g. based on group priorities, is supported, i.e. in case of multiple mode 2 resource pools being configured for ProSe communication a UE will always use the pool of resources indicated by the first entry in pool configuration.  
2.2 LCP in Rel-13

A prioritization mechanism for ProSe communication should ensure a consistent and predictable ProSe transmitter behaviour as in legacy LTE operation. This allows eNB to prioritize for the eNB scheduled resource allocation mode certain ProSe transmissions over others. UE as well as eNB should be provided with priority information associated to a ProSe destination group by higher layer. Presumably the ProSe server function will inform such group priority information to the eNB by using new signalling over the over S1, S6a, and PC4a respectively the UE will be informed by introducing new signalling information over the PC3 interface. 
Proposal1: group priorities associated to a ProSe destination group shall be introduced in Rel-13 and provided to UE and eNB
The ProSe transmitting UE shall upon reception of a sidelink grant (for the eNB scheduled resource allocation mode) (or when UE has determined a sidelink grant for the case of the UE autonomous resource allocation mode ) select the ProSe destination group - having data available for transmission in its buffer as specified in TS36.321- with the highest associated priority level. In Rel-12 a ProSe transmitting UE can only transmit data of one ProSe destination group within one SC period. Hence the destination group selection is only performed once per SC period even though the UE might transmit multiple TBs within one SC period. 
Proposal2: ProSe Tx UE shall select the ProSe destination group – having data available in its buffer for transmission - with the highest associated priority for ProSe communication for the next SC period. ProSe destination group selection is done once per SC period.   

Following the Rel-12 restriction that all sidelink logical channels are mapped to the same logical channel group – LCG ID ‘11’ -, all sidelink logical channels within the selected ProSe destination group would have the same priority. Essentially the order in which the sidelink logical channels belonging to the selected ProSe destination group are served is left to UE implementation. This would contract the principle that the prioritization mechanism should ensure a consistent and predictable behaviour of the ProSe transmitter.
As a consequence no efficient prioritization and scheduling by eNB for the scheduled ProSe communication would be possible, i.e. eNB could not prioritize the transmission of certain sidelink logical channels within one ProSe destination group, e.g. VoIP data over Video bearer. Furthermore also based on the sidelink buffer status report the eNB could not distinguish between data of different sidelink logical channels belonging to the same ProSe destination group with the current restriction. Therefore we propose that sidelink logical channels can be mapped to more than one logical channel groups in Rel-13. 

Since the size of the LCG ID field within the sidelink BSR MAC CE was already set to 2bits in Rel-12, 4 different LCGs can be used in Rel-13. There are basically two options how the mapping of sidelink logical channels to logical channel groups could look like in detail. 
In the first option sidelink logical channels belonging to one ProSe destination group can be mapped to 4 different logical channel groups. That means basically that within a ProSe destination group 4 different prioritization levels can be distinguished. For example in case the ProSe transmitting UE would be configured with logical channels belonging to 4 ProSe destination groups, the UE would support in total 16 different LCGs, i.e. each LCG is identified by combination of ProSe group ID and LCG ID. 
In the second option all sidelink logical channels are mapped to 4 logical channel groups regardless of the number of ProSe destination groups configured for a ProSe Tx UE. So in total only 4 LCGs are supported by a UE, i.e. LCG is identified only by LCG ID.
Comparing the two options the first option would obviously provide a finer prioritization granularity at the expense of an increased implementation complexity. Considering the fact that typically 4 different prioritization levels per ProSe destination group are not required in our view 4 logical channel groups with an associated priority level are sufficient for ProSe communication therefore we propose the second option.
Proposal3: Each sidelink logical channel is associated with one of 4 logical channel groups.  


The logical channel prioritization procedure for constructing a sidelink transport block would hence look like the following: 
· First UE selects the ProSe destination group for the next SC period according to the group priority, i.e. UE shall select the ProSe destination group – having data available in its buffer for transmission - with highest associated group priority.
· Secondly the UE shall serve the sidelink logical channels belonging to selected ProSe destination group in decreasing logical channel group order. The order in which sidelink logical channels associated with the same logical channel group are served is left to UE implementation. 
Proposal4: UE shall serve the sidelink logical channels belonging to one ProSe destination group in decreasing logical channel group order

The priority or respectively the priority order of the logical channel groups (LCG) could be either explicitly signalled to the UE and eNB. Or alternatively, the priority order of LCG could be predefined, e.g. LCG ID=’11’ having the highest priority and LCG ID=’00 having the lowest priority. Considering the signalling overhead we prefer the option where LCG priority order is predefined in the specification. 

Proposal5: The priority order of the logical channel groups is predefined in specification     
The proposed logical channel prioritization procedure for ProSe communication shall be performed for both the eNB scheduled as well as the UE autonomous resource allocation mode.
Proposal6: the logical channel prioritization procedure shall be performed for both UE autonomous and eNB scheduled resource allocation mode
2.3 Resource pool selection in Rel-13 for autonomous resource allocation mode
The group priority which is proposed to be introduced for Rel-13 can also be used to indicate which of the mode 2 resource pools are applicable to mode 2 ProSe transmissions for the case that a cell may provide multiple TX pools in SIB18. Essentially the list of signalled resource pools should be associated with a priority in order that the UE selects from the relevant resource pools. This should provide sufficient means to separate the resources used by UEs performing ProSe transmissions with different associated priorities. eNB could for example configure different physical parameters for resource pools of different priorities.
Proposal7: SIB18 indicates an associated priority level for each ProSe communication Tx pool. 
From UE side, when UE wants to perform a ProSe transmission in the autonomous resource allocation mode, it first needs to first select as described above according to the proposed LCP procedure a ProSe destination group based on the associated group priorities. Based on the associated priority of the selected ProSe destination group the UE shall select the Tx resource pool from the list of resource pools. More in particular UE shall use a Tx resource pool having an associated priority which is same or lower than the priority of the selected ProSe destination group. UE randomly selects a TX resource pool if there are multiple TX resource pools available with the priority taken into account. 
The construction of the transport block(s) is then further executed as described above taking into account the LCG priorities. 
Proposal8: UE shall select a Tx resource pool from the list of available Tx resource pools having an associated priority which is same or lower than the priority of the selected ProSe destination group. 
3 Conclusions

This contribution discusses the logical channel prioritization procedure for ProSe communication. It’s proposed to agree on the following:
Proposal1: Group priorities associated to a ProSe destination group shall be introduced in Rel-13 and provided to UE and eNB
Proposal2: ProSe Tx UE shall select the ProSe destination group – having data available in its buffer for transmission - with the highest associated priority for ProSe communication for the next SC period. ProSe destination group selection is done once per SC period.
Proposal3: Each sidelink logical channel is associated with one of the 4 logical channel groups.
Proposal4: UE shall serve the sidelink logical channels belonging to one ProSe destination group in decreasing logical channel group order
Proposal5: The priority order of the logical channel groups is predefined in specification
Proposal6: The logical channel prioritization procedure shall be performed for both UE autonomous and eNB scheduled resource allocation mode
Proposal7: SIB18 indicates an associated priority level for each mode 2 ProSe communication Tx pool
Proposal8: UE shall select a Tx resource pool from the list of available Tx resource pools having an associated priority which is same or lower than the priority of the selected ProSe destination group
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