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1.
Introduction
The intention of this contribution is to discuss various aspects of BSR reporting for D2D communication.

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.

UEs may have multiple traffic flows corresponding to different L2 source/target ID combinations and to different logical channels associated with a single L2 source/target ID combination. 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 those 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 UEs video 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.

Note that there is a distinction here compared to the logical channel group identities used in the BSRs for normal uplink transmission. For D2D, the eNB does not have knowledge of the D2D radio bearers/logical channels that exist within the UE so the logical channel grouping approach is difficult to apply. Instead, what the eNB needs to know is information about the priority and amount of the data that is pending transmission. 


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.

Proposal 1: RAN2 should discuss the alternatives presented above to decide the content of a D2D BSR. If the 3rd alternative is chosen the RAN2 should decide the number of buffer occupancy values to be included in a D2D BSR.
3
BSR triggering criteria. 

The existing BSR procedure triggers a BSR to be sent in the following cases. For each case we discuss whether the trigger is also applicable to D2D BSR:
UL data become available for transmission.

For the D2D case this would correspond to a BSR being triggered when D2D data becomes available for transmission when there was previously no D2D data available, or D2D data becomes available for transmission for a D2D logical channel with a priority level (or priority group) greater than any D2D logical channel with data already pending. The details of the trigger condition may depend on the outcome of the discussion on D2D BSR content.

We assume that this triggering condition will be required for D2D BSR

Periodic BSR timer expires

For normal uplink transmission, the 'UL data becomes available for transmission' trigger ensures that an initial BSR is triggered on data arrival, and then the periodic BSR timer ensures that until all UL data has been transmitted then the UE will send the eNB regular updates of its buffer status. This seems to be just as relevant for D2D transmission as it is for normal UL transmission. Therefore we propose that periodic BSR can also be configured for D2D. However, it may be useful for the eNB to be able to configure a separate value of the D2D Periodic BSR timer.
BSR retransmission timer expires

For normal uplink transmission, the BSR retransmission timer ensures that a BSR is re-triggered in case the UE does not receive an UL grant for a certain time. This is a reliability mechanism to ensure that the UE is not 'forgotten'. We assume that the BSR retransmission timer is useful for the D2D BSR. It may be useful for the eNB to be able to configure a separate value of the BSR retransmission timer.  
Proposal 2: RAN2 agrees that the three BSR triggering mechanisms (D2D data becomes available, Periodic BSR timer expires, BSR retransmission timer expires) are applicable to D2D buffer status reporting. RAN2 should discuss further whether the eNB should be able to configure D2D specific values of Periodic BSR timer and BSR retransmission timer.
4
MAC signalling format

Given the status of discussion on the content of a D2D BSR, it is too early to conclude any details regarding the MAC signalling formats. However, we can consider the question of whether to introduce a new MAC CE specific to D2D BSR or whether to attempt to reuse the existing MAC CEs that are defined for BSR. Possible options available include:

1
Introduce a new MAC CE that is specific to D2D BSR.


This approach provides the maximum flexibility to design the content of the MAC CE to meet the requirements of buffer status reporting for D2D. For example, it would be possible to design a MAC CE to meet any of the content alternatives described in section 2. A consequence of this approach is that if the UE has both UL data and D2D data to transmit then 2 MAC CEs, one for D2D BSR and the other a normal BSR, would have to be included in the MAC PDU.

2
Reuse one of the existing MAC CEs for BSR for D2D BSR


With this approach it would be necessary to introduce something within the content of the MAC CE itself in order to distinguish a D2D BSR from a normal BSR. For example, it would be possible to reserve a specific value of the LCG ID to mean D2D buffer status, and this could be included in either a short BSR, truncated BSR or a long BSR. An advantage of this approach is that a long BSR could report buffer occupancy for both UL traffic and D2D traffic, but a consequence is that one of the LCG IDs would be used for D2D leaving just 3 for UL traffic. Furthermore, this approach would be suitable for reporting a single total D2D buffer occupancy value but it may be difficult to adapt it to report more information if that is found necessary.
Based on the discussion above, we prefer that a new MAC CE for D2D BSR is defined in order to allow flexibility in the deciding content of the BSR.
Proposal 3: RAN2 agrees to introduce a new MAC CE for D2D BSR.

5
Summary and proposals
Proposal 1: RAN2 should discuss the alternatives presented above to decide the content of a D2D BSR. If the 3rd alternative is chosen the RAN2 should decide the number of buffer occupancy values to be included in a D2D BSR.

Proposal 2: RAN2 agrees that the three BSR triggering mechanisms (D2D data becomes available, Periodic BSR timer expires, BSR retransmission timer expires) are applicable to D2D buffer status reporting. RAN2 should discuss further whether the eNB should be able to configure D2D specific values of Periodic BSR timer and BSR retransmission timer.
Proposal 3: RAN2 agrees to introduce a new MAC CE for D2D BSR.
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