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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.  

At RAN2#91 meeting following agreements were reached:
· To implement PPP only changes to the PC5 interface are necessary

· If a packet is prioritized on the PC5 interface, it should also be treated with some priority on the Uu interface (if a ProSe UE-to-Network relay is used).

· If a packet is prioritized on the Uu interface, it should also be treated with some priority on the PC5 interface (if a ProSe UE-to-Network relay is used).

· From RAN2 point of view a static mapping between LCID and PPP is not a feasible solution.  The need to provide PPP information from the transmitter to the receiver is only for the relay case (if there is one at all).   From a RAN2 point of view, the preferred solution is to provide PPP information is by including the information in the PDCP of the sidelink.

· Define LCG per ProSe destination and within one ProSe destination, each sidelink logical channel is mapped to one of four LCGs depending on the PPP of the sidelink logical channel.  FFS how the mapping between LCGID and priority is determined. 

· The same Rel-12 sidelink BSR format will be used as a baseline.  When sending a SL BSR, the UE includes BS of all LCGs having SL data among all ProSe destinations as many as it can (relying on the truncation mechanism of Rel-12).  

· FFS how the ProSe BSR is constructed (the order in which BS is provided for each LCGID )
· When the UE receives a SL grant, the UE selects the ProSe group having the sidelink logical channel with the highest PPP among the sidelink logical channels having SL data, and the serves all sidelink logical channels belonging to the selected ProSe destination group in a decreasing priority order.  
The Logical Channel Prioritization (LCP) procedure has been already agreed by RAN2. Based on the priority associated to a Sidelink Logical channel, the UE determines how to generate a MAC PDU for transmission on the PC5 interface. More in particular, when the UE receives a SL grant, the UE selects the ProSe group having the sidelink logical channel with the highest PPP among the sidelink logical channels having SL data, and then serves all sidelink logical channels belonging to the selected ProSe destination group in a decreasing priority order. Even if not formally agreed yet, the LCP procedure should be also applicable for the autonomous resource allocation, when SL grant is not received but determined in the UE itself. 

Proposal1: agreed LCP procedure should be also applicable for the autonomous resource allocation mode.  

In order to allow eNB to efficiently schedule different ProSe UEs considering the priority of the corresponding sidelink logical channels, the buffer status reporting needs to provide sufficient information for the eNB controlled resource allocation mode (mode1).
It has been already agreed in RAN2#91 meeting that the logical channel group(s) are defined per ProSe destination. More specifically sidelink logical channels of one ProSe destination are mapped to one of four LCGs depending on the priority of the sidelink logical channel. It’s FFS how the mapping between priority and LCG ID is determined. Furthermore the Rel-12 sidelink BSR format (shown in the figure below) was agreed as a baseline for Rel-13. Essentially the buffer status is reported per ProSe destination (group index) – LCG pair. 
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Figure 1: Rel-12 Sidelink BSR MAC control element for even N

In order to allow for an efficient prioritization/scheduling at the eNB side when receiving SL BSR, the eNB should be aware of the priority of a logical channel group respectively of the priority of the data/sidelink logical channel mapped to a specific LCG. In our understanding the mapping between priority (i.e. PPPP) and LCG should be either preconfigured or configured by the ProSe function. A very simple mapping rule could be for example that two priorities (PPPP) are mapped to a LCG, e.g. first two highest priorities or mapped to LCG ID = 0, the next two priorities are mapped to LCG ID = 1 and so on. In case the ProSe function is configuring the mapping between PPPP and LCG some new signalling needs to be introduced from ProSe function to UE respectively eNB. It would be also possible that UE is configured with the mapping configuration and provides this information to the eNB within the SidelinkUEInformation similar to the destinationInfoList information. Since we see no additional benefit to configure the mapping of PPPP to LCG we propose to use a preconfigured mapping which would be also simple.  
Proposal2: Mapping between PPPP and logical channel group is preconfigured in the UE/eNB. 

There is one FFS on the order in which the buffer status for the different ProSe destination- LCG pairs is reported within the SL BSR. First of all it should be noted that the order only matters for the case of a truncated SL BSR. Two different options for the construction of a SL BSR were discussed in [1].  

Since one SL grant which is valid for one SC period can be only utilized by one ProSe destination/group, we think it’s important that the eNB has full knowledge of the buffer status of the LCG(s) belonging to the selected ProSe destination. Therefore the buffer status of the LCGs belonging to the selected ProSe destination, i.e. ProSe destination having the sidelink logical channel with the highest PPPP, should be included first in the SL BSR. The remaining buffer status information could be included in decreasing order of the corresponding LCG priorities (irrespective of the ProSe destination).
Proposal3: buffer status information of the LCGs belonging to the selected ProSe destination, i.e. ProSe destination having the sidelink logical channel with the highest PPPP, should be included first in the SL BSR (in decreasing priority order). 
3 Conclusions

This contribution discusses the Buffer status reporting procedure for ProSe communication. It’s proposed to agree on the following:
Proposal1: agreed LCP procedure should be also applicable for the autonomous resource allocation mode.
Proposal2: Mapping between PPPP and logical channel group is preconfigured in the UE/eNB.

Proposal3: buffer status information of the LCGs belonging to the selected ProSe destination, i.e. ProSe destination having the sidelink logical channel with the highest PPPP, should be included first in the SL BSR (in decreasing priority order)
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