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Introduction
In this document, we will discuss how BSR should be improved to support D2D communication.
Discussion
In Uu interface, a UE sends a scheduling request (D-SR or RA) to eNB for requesting UL resource to the network. Then, eNB schedules transmission resources for UL data on Uu. For D2D communication, we agreed that UE can send SR not only for uplink transmission on Uu, but also for D2D transmission, and then sends a BSR reflecting D2D transmission to eNB.
Currently, the BSR is used to provide the serving eNB with information about the amount of data available for transmission in the UL buffers of the UE. If the BSR is used also for D2D transmission, it would be likely that the BSR reflecting D2D transmission provides the amount of data available for D2D transmission in the D2D buffers of the UE.
For reporting D2D TX buffer status, the existing BSR MAC CE could be reused or new BSR MAC CE could be defined. 
If the existing BSR MAC CE is reused, the existing BSR MAC CE can contain both UL buffer status and D2D TX buffer status, e.g. in Long BSR. This would increase complexity because reporting UL buffer status and reporting D2D TX buffer status are tightly combined. 
We think that if we want to make simple BSR operation for D2D transmission, it would be desirable that separate BSR MAC CE is introduced to report D2D TX buffer status.
Proposal 1: A separate BSR MAC CE is introduced to report D2D TX buffer status.

Considering that BSR MAC control element provides buffer size for each LCG, it would be likely to define a D2D-LCG for a group of D2D logical channels. 
Proposal 2: a D2D-LCG is defined for a group of D2D logical channels.

Typically, a LCG is used to address buffer status for logical channels with similar characteristics e.g. similar QoS attributes. Since we aim to focus on Public Safety services for D2D communications, we think that only a few LCGs are needed for D2D in Rel-12.

If we copy Long BSR MAC CE for D2D, we could have 4 LCGs for D2D in maximum. Hence, 4 LCGs in maximum would be sufficient for D2D BSR in Rel-12.
Proposal 3: For D2D BSR, up to 4 LCGs can be configured.
For Uu interface, UE typically configures a logical channel when eNB sends a RRC Connection Reconfiguration message for DRB setup. However, for D2D communication, a transmitting UE would be able to configure a D2D logical channel without reception of a RRC message sent by eNB. eNB would not know how many D2D logical channels are configured or need to be configured. Besides, eNB does not know what kind of traffic will be transmitted over PC5 interface.
If it is the case, it is unclear how a transmitting UE configures mapping between D2D LCGs and D2D logical channels for buffer status reporting. 
One way to configure the mapping is that LCG IDs are pre-configured based on characteristics, so that both UE and eNB already know how to map D2D logical channels to D2D LCGs. For instance, voice could be always mapped to a specific LCG ID e.g. 0. 
Another way to configure the mapping is that eNB configures the mapping when UE enters RRC_CONNECTED for mode 1 operation. For instance, eNB could configure one LCG ID for voice traffic on PC5 and another LCG ID for non-voice traffic on PC5.
Proposal 4: RAN2 should discuss how D2D logical channels are mapped to D2D LCG IDs e.g. by pre-configuration or signalling from eNB.
We think that it might be unnecessary that a BSR reflects buffer status of all D2D logical channels. For instance, eNB could allocate long-term resources for voice traffic, e.g. similar to SPS, without BSR, while allocating short-term resources for bursty data with BSR. Thus, a transmitting UE may need not to send a BSR for certain D2D logical channels.
Proposal 5: RAN2 should discuss if a transmitting UE should send BSRs for all D2D logical channels.
For uplink transmissions, there are two timers related to BSR: periodicBSR-Timer and retxBSR-Timer. The periodicBSR-Timer is used to periodically deliver updated buffer status information to eNB. And the retxBSR-Timer is used to avoid stall situation which occurs when UE thinks it has sent a BSR to the eNB but the eNB has not received the BSR e.g. due to HARQ NACK to ACK error. Thus, when the retxBSR-Timer expires, if there is still data to be transmitted, UE can trigger a BSR.
We think that if we want to make simple BSR operation for D2D transmission, it would be desirable that separate timers are introduced to handle D2D BSR. Moreover, separate timers for D2D buffer status and uplink buffer status would decouple user experience on D2D communication with user experience on Uu interface.

Proposal 6: Separate timers i.e. periodicBSR-Timer and retxBSR-Timer are defined for handling D2D BSR.
There was a proposal that UE may fall back to mode 2 if UE does not receive D2D grant after sending a BSR to eNB. We think that there is no real issue on this. If UE does not receive D2D grant after sending a BSR to eNB, UE will trigger a D2D BSR when the retxBSR-Timer expires. Thus, there will be no deadlock situation for D2D transmissions in mode 1.
Proposal 7: BSR is not used for the condition of mode change from mode 1 to mode 2.
Conclusion
In conclusion, we propose the followings:
Proposal 1: A separate BSR MAC CE is introduced to report D2D TX buffer status.

Proposal 2: a D2D-LCG is defined for a group of D2D logical channels.

Proposal 3: For D2D BSR, up to 4 LCGs can be configured.
Proposal 4: RAN2 should discuss how D2D logical channels are mapped to D2D LCG IDs e.g. by pre-configuration or signalling from eNB.
Proposal 5: RAN2 should discuss if a transmitting UE should send BSRs for all D2D logical channels.

Proposal 6: Separate timers i.e. periodicBSR-Timer and retxBSR-Timer are defined for handling D2D BSR.

Proposal 7: BSR is not used for the condition of mode change from mode 1 to mode 2.
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