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1.
Introduction
A number of aspects of BSR reporting for D2D communication have been discussed in the post RAN2#85bis email discussion on "Resource allocation details for D2D Communication". The email discussion shows good progress towards consensus on a number of questions but we consider that more discussion is required on the content of a new D2D BSR. In this contribution we present our view on the content of D2D BSR.
This contribution is based on R2-141221 originally submitted to RAN2#85bis.

2 
BSR content requirements for D2D

For D2D communication using resource allocation mode 1, the eNB schedules the D2D transmission resources for UEs wanting to transmit. UEs wanting to perform D2D transmission must be able to request transmission resources by sending a D2D Buffer Status Report.

Our assumption in the discussion that follows is that the D2D application provide the UE access stratum with the priority level that is associated with each logical channel. This is discussed and more detail and a proposal made within [1].

Transmitting UEs may have multiple traffic flows corresponding to different L2 target IDs  and to different logical channels associated with a single L2 target ID. Consequently the UE may have multiple L2 buffers containing D2D data waiting to be transmitted. Furthermore, the different traffic flows may have different priorities assigned to them by higher layers; the priority of a traffic flow may be assigned by the D2D application based on the type of traffic (e.g. voice data versus video stream) and also based on the source and/or destination of the traffic (e.g. communication from(or to) a group leader might be higher priority than that from (or to) other members of a communication group). If the eNB has some knowledge of the priority of the data buffered in  UEs then it will be able to give appropriate prioritisation when scheduling the D2D transmission resources for the population of UEs. For example, this would enable a group leader's voice transmissions to a group to be assigned resource with priority over another UE's voice transmission, or it would enable the one UE's voice transmission to be assigned resource with priority over another UE's data transmission.
Based on the discussion above, some options for the content of a D2D BSR include:

1
D2D BSR contains a single total buffer occupancy across all L2 buffers for D2D logical channels.


This approach is simple for both the UE and the eNB but content of the BSR does not give the eNB any information to enable it to perform prioritisation between different UEs.

2
D2D BSR contains a single total buffer occupancy across all L2 buffers for D2D logical channels and contains a single priority indication. The priority indication could be a single value (e.g. 0-3 or 0-7) representing the priority of the highest priority data currently pending transmission, or representing the priority of the sender of the data (e.g. group leader could have a higher priority than a group member).

This approach enables the eNB to perform prioritisation between different UEs, but it doesn't give any information of the actual volume of data of highest priority that is pending for transmission. Hence this may result in the eNB allocating more resource to a UE then strictly necessary to accommodate the highest priority data.

3
D2D BSR contains more than one buffer occupancy value, each corresponding to a different priority level or possibly corresponding to a group of priority levels. It should be noted that it is not yet decided how many different priority levels are needed for D2D traffic and this probably needs to be decided in conjunction with SA2 given that the priority information will come from higher layers. If it is concluded, for example, that there are 4 priority levels then it may be acceptable to include a buffer occupancy for each priority level in the BSR, but if it is concluded that there will be 7 priority levels then it would probably be preferable to group these together for the purpose of BSR reporting.

This approach results in a larger D2D BSR but also provides enough data to eNB to enable it so make appropriate scheduling decisions; to be able to schedule higher priority UEs over lower priority ones as well as to give appropriate level resource to the higher priority UEs if not all of their pending data warrants high priority treatment.

The number of different priorities to be included in the D2D BSR depends on the outcome of discussion in SA2 on the number of priority levels that need to be supported for D2D communication. From RAN2 perspective we consider that 4 may be a reasonable starting point on the basis that the current long BSR can contain 4 bugger occupancy values.
During the RAN2 email discussion a number of companies expressed the view that the D2D BSR should contain logical channel groups (LCG) and corresponding buffer status (i.e. it could be an identical format to the current long BSR). In our view the current LCG approach does not work well for D2D communication. In the existing LCG approach, the eNB is aware of the relative priority (as well as other QoS parameters) associated with all of the logical channels configured in the UE. The eNB can use this knowledge to determine how to assign logical channel IDs to LCGs thus grouping together buffer status of different logical channels in an appropriate way. However, for D2D the eNB does not have information about the different logical channels that exist within the UE, nor the relative priority of those logical channels, and thus we do not see how the current LCG approach can be directly applied to D2D.

A possible way forward that would enable the D2D BSR to contain LCGs, would be to define a mapping between the priority of a logical channel and an LCG. For example, it could be specified that all that logical channels of priority level 1 and 2 are part of LCG 1, those of priority level 3 and 4 are part of LCG2, etc. Details of the mapping from priority level to LCG could be finalised when the number of priority levels and the number of LCGs is concluded. It would even be possible for the eNB to configure a mapping from priority level to LCG although we feel that this complexity may not be justified.
In addition, some companies proposed during the RAN2 email discussion that the D2D BSR should contain an L2 target ID of the group to which the buffered data is to be sent. However, we do not think that the eNB will have knowledge of the relative priority of the different L2 target IDs and hence it cannot use the L2 target ID contained in the D2D BSR in its scheduling decisions. 
Based on the discussion above we make the following proposal:

Proposal 1: The D2D BSR contains logical channel priorities (or alternatively LCGs that are mapped from logical channel priorities) plus associated buffer occupancy values. 
3
Summary and proposals
Proposal 1: The D2D BSR contains logical channel priorities (or alternatively LCGs that are mapped from logical channel priorities) plus associated buffer occupancy values. 
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