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1 Introduction

For ProSe communication 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 discusses the buffer status reporting / prioritization mechanism for eNB controlled resource allocation mode in Rel-13.   
2 Discussion
RAN2#90 agreements made are listed in the following: 
· The AS is provided with the priority of the data packets to be transmitted on PC5 interface.   
The AS doesn’t need to know how the higher layers have determined the priority (pending final SA2 response).  

· For each logical channel there will be an associated priority.

· The creation of logical channels will be left to UE implementation, similar to Rel-12. In addition to taking source/destination ID of packets into account when creating a logical channel, the UE will also take into account the priority of packets.   

· For scheduled resource allocation, as a baseline, the buffer status is reported per destination ID, as per Rel-12 agreement. It is FFS how the mapping between the logical channel priority and LCG is done.  

· RAN2 has agreed that for autonomous resource selection, solutions other than static one-to-one association between priorities and resource pools should be considered. Solutions to address this limitations are FFS.  

· The resource pool is selected, the selection is valid for the entire SA period.  After the SA period is finished the UE may perform resource pool selection again.   FFS whether multiple transmission to different destination IDs can be allowed within one SA period.  

Considering that the priority of a packet is determined in the AS by the means of the sidelink logical channel priority, the UE shall also consider the priority of a logical channel when performing the logical channel prioritization procedure in order to generate a transport block. The LCP procedure for Rel-13 is described in [1]. 

In order to allow eNB to efficiently schedule different ProSe UEs according to the corresponding priorities of their ProSe services, the buffer status reporting needs to provide sufficient information for the eNB controlled resource allocation mode (mode1).
Following the Rel-12 restriction that all sidelink logical channels are mapped to the same logical channel group – LCG ID ‘11’ - the eNB could not distinguish between data of different sidelink logical channels belonging to one ProSe destination group based on the sidelink buffer status report. 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. Therefore we propose that sidelink logical channels can be mapped to more than one logical channel groups in Rel-13.
Proposal 1: Sidelink logical channels can be mapped to different logical channel groups (LCGs). 

The Sidelink BSR MAC control element introduced for Rel-12 is shown in the figure below. 
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Figure 1: Sidelink BSR MAC control element for even N


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. Each LCG is identified by a combination of ProSe group ID and LCG ID. This option would also allow distinguishing in the sidelink buffer status report among 64 different ProSe group – LCG pairs, i.e. 4bit Group Index and 2 bit 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. Assuming 8 priority levels (PPP), which has to be confirmed by SA groups, we have some preference for the first option where sidelink logical channels of one ProSe destination group can be mapped to 4 different LCGs. Anyway removing the Rel-12 restriction for the mapping between sidelink logical channels and LCGs, the current Sidelink BSR MAC Control Element should provide sufficient granularity for handling the required prioritization levels in our opinion.
It’s assumed that the UE is provided with configuration information between logical channel and logical channel group (LCG), e.g. by the ProSe function.  
Proposal 2: Sidelink logical channels of one ProSe destination group can be mapped to 4 LCGs, i.e. each LCG is identified by a combination of ProSe group ID and LCG ID.  

Proposal 3: Current defined Sidelink BSR MAC control element can be also used for Rel-13 ProSe communication.
In addition to the buffer status reporting the eNB needs to be provided with some priority information in order to be able to perform some efficient prioritization among different UEs. Since the AS in the UE is provided with the priority of the data packets to be transmitted on PC5 interface respectively with the logical channel priority, also the eNB should be provided with similar information. More in particular, the eNB may be provided with the priority values associated to the respective established sidelink logical channels and the mapping information of the sidelink logical channels to the LCGs/ProSe destination groups. 
Based on the priority information and the sidelink buffer status report, the eNB is able to perform an efficient scheduling considering the priorities of transmissions from different UEs. According to the current defined sidelink buffer status report MAC control element, the UE reports the buffer status per ProSe destination group – logical channel group pair. Alternatively the eNB may be just provided with some priority level associated to some ProSe destination group/LCG pair, which is based on the corresponding priority of the sidelink logical channel belonging to the ProSe destination group/LCG pair. 
Proposal4: The eNB is made aware of the priority information of a ProSe destination/LCG pair for which the buffer status is reported. RAN2 should confirm with SA2 that this priority information is best made available via a node in the network rather than via the UE itself.
3 Conclusions

This contribution discusses the Buffer status reporting procedure for ProSe communication. It’s proposed to agree on the following:
Proposal 1: Sidelink logical channels can be mapped to different logical channel groups (LCGs).
Proposal 2: Sidelink logical channels of one ProSe destination group can be mapped to 4 LCGs, i.e. each LCG is identified by a combination of ProSe group ID and LCG ID.  


Proposal 3: Current defined Sidelink BSR MAC control element can be also used for Rel-13 ProSe communication.
Proposal4: The eNB is made aware of the priority information of a ProSe destination/LCG pair for which the buffer status is reported. RAN2 should confirm with SA2 that this priority information is best made available via a node in the network rather than via the UE itself.
3 References

[1] R2-153258, “LCP procedure for ProSe communication”, Panasonic
[2] R2-151789, LS on ProSe Priorities

1/3

_1478042863.vsd
...


Group index1



