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1. Introduction
Most of Stage 2 issues on D2D communications have been clarified during RAN2 meetings. In addition, the following e-mail discussion was successfully progressed to capture RAN2 agreements:
[86#34][LTE/ProSe] Running 36.321 CR (Ericsson) 

-    Capture agreements reached so far. 

=> Intended outcome: Running CR to next meeting
To help the finalization of Stage 3 discussion, we summarize remaining issues related to D2D communications and suggest our proposals for ProSe BSR procedure and format.

2. Discussions
For Mode 1, the following agreements were captured at the RAN2 #86 meeting and the Stage 3 discussion was ongoing based on the agreements.

	Agreements
1
A new MAC CE is added called ProSe-BSR. A new LCID is allocated for this MAC CE.

2
The ProSe-BSR contains at least a logical channel group ID, and a buffer size. (FFS whether a target group ID is also contained)

3
The value of the logical channel group ID is taken from the set {0, 1, 2, 3}.

4
The value of the buffer size is taken from Table 6.1.3.1-1 in TS 36.321.

6
As a baseline, transmission of the ProSe-BSR is triggered by the same triggers as for transmission of Legacy BSR.

7
During normal operation, the UE only changes from mode 1 to mode 2 if it is configured by the eNB to do so.

10
During normal operation, the UE only changes from mode 2 to mode 1 if it is configured by the eNB to do so.




Considering the agreements, RAN2’s consensus would be reusing the existing LTE procedure, which reduces specification effort and enhances consistency. Our position is in line with the RAN2 decision and we are trying to clarify ProSe BSR procedure to progress the Stage 3 discussion.
2.1 ProSe BSR procedure
RAN2 decided to use the same triggers as legacy BSR to transmit D2D buffer status. So, the Stage 3 work is how to capture the decision in TS 36.321 and detailed procedure for ProSe BSR will be clarified based on the existing LTE procedure. One concern is that a ProSe UE can participate in multiple groups which are indicated by target group ID. Also, one ProSe BSR MAC CE can transmit buffer status which belongs to one target group. Then, multiple BSR should be triggered for multiple target groups, so the feature should be included in the specification and we summarize the proposed procedure as below: 
1) Regular BSR
The same triggers (when data become available for transmission, when buffer become empty) are reused to follow the RAN2 agreements. In addition, to support multiple target groups, the triggers are independently applied to each group. For example, if ProSe UE has incoming packets for two target groups, two BSR MAC CEs are needed to indicate buffer status. As eNB receives two BSR MAC CEs, it can allocate two resources which are transmitted at different subframes. 

Logical channel’s priority handling part can be easily removed since RAN2 decided that only one LCG is used for D2D logical channels. A way to reduce the number of BSR triggering could be discussed as an optimization, such as delayed triggering of empty BSR. The reason is that signaling overhead may be a burden because the D2D can be performed among UEs which minimizes signaling to eNB. 
Proposal 1. The same BSR triggers are reused for ProSe BSR.

Proposal 2. Multiple BSR triggers are introduced for multiple target groups.

2) Padding BSR
Padding BSR for D2D data can be introduced easily. In this case, ProSe BSR should have lower priority than the existing LTE BSR to provide consistency of cellular communication. Then, the number of padding bits for D2D can be calculated after the padding BSR calculation for cellular communication. 
Considering multiple target groups, eNB may not handle priority among groups effectively. Thus, priority handling of target groups would be controlled by UE, so the UE decides the order of inserting padding BSR into a MAC PDU.

Proposal 3. For padding BSR, the ProSe BSR has lower priority than the existing LTE BSR.

Proposal 4. Priority of padding BSR among target groups is decided by UE.

3) Timers
retxBSR-Timer and periodicBSR-Timer will be reused for D2D communication. To reduce BSR signaling, timer values can be set to larger values than cellular communication. For multiple target groups, the timers are independently applied to each group.
Proposal 5. Signalling overhead would be reduced by using larger timer values.

Proposal 6. Multiple Timers are used for multiple target groups.

2.2 ProSe BSR format
RAN2 decided to use the similar format as legacy BSR (logical channel group ID, buffer size) for D2D. In addition, it is agreed that all D2D logical channels are mapped to one LCG in Rel-12. Considering the agreements, two alternatives could be proposed for ProSe BSR format:

· Alt.1: one LCG ID format – reuse the Short BSR format to minimize BSR size at least in Rel-12.
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· Alt.2: four LCG ID format – reuse the Long BSR format to provide release independent format.
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Both alternatives would be work well in Rel-12 and we slightly prefer to go for Alt.1 to reduce signaling overhead.
Proposal 7. Short BSR format is used for ProSe BSR in Rel-12.

One remaining issue for ProSe BSR is whether a target group ID is included into the ProSe BSR. The main usage of Target Group ID is the identification of BSR among multiple groups. Our view is that it is needed for BSR signaling because multiple target group data cannot be multiplexed in one MAC PDU.

If RAN2 assumes multi-group transmissions as typical ProSe communications, the ID would be an essential part for BSR. On the contrary, the ID would be added as an optional part with extension bit. If we decide to insert the ID, the size of Target Group ID (short (e.g. 8 bits) ID or long (full) ID) can be discussed later. When we assume preconfigured Target Groups per UE, the short ID format can be applied easily.
Proposal 8. Target Group ID is added to the ProSe BSR.

3. Conclusion
In this contribution, we have clarified remaining open issues for ProSe BSR. We think that the procedure and format can be specified by reusing the existing BSR procedure and the following proposals can be considered for Stage 3:
Proposal 1. The same BSR triggers are reused for ProSe BSR.

Proposal 2. Multiple BSR triggers are introduced for multiple target groups.

Proposal 3. For padding BSR, the ProSe BSR has lower priority than the existing LTE BSR.

Proposal 4. Priority of padding BSR among target groups is decided by UE.

Proposal 5. Signalling overhead would be reduced by using larger timer values.

Proposal 6. Multiple Timers are used for multiple target groups.

Proposal 7. Short BSR format is used for ProSe BSR in Rel-12.

Proposal 8. Target Group ID is added to the ProSe BSR.
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