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1. Introduction
RAN1 has been intensively discussing D2D communications and RAN2 has clarified major Stage 2 issues based on the RAN1 outcome. In addition, Stage 3 discussion related to Mode 1 user plane issues has progressed at the last RAN2 meeting. However, ProSe BSR issue was not finalized yet because of Uu procedure associated with multiple groups. To narrow down the group index issue, the following e-mail discussion was successfully progressed:

[87#31][LTE/ProSe] How the Group Index is included in the BSR (Ericsson)


=>
Intended outcome: Email discussion report to next meeting

To help the progress of Stage 3 discussion, we describe further remaining issues related to Uu procedures and provide our suggestions for ProSe BSR.

2. Discussions
For Mode 1, the following agreements were summarized at the RAN2 #87 UP session and the group index issue was discussed at the e-mail discussion.

=>
The UE can belong to multiple groups.

=>
It might be beneficial for the network to know which buffer status information is mapped to which D2D communication groups of a UE.

=>
Group Index is informed to the eNB by BSR (either explicit or implicit).

=>
The eNB is aware of Group ID, and mapping relation between Group ID and Group Index.

=>
The UE reports Group ID, and mapping between Group ID and Group Index to the eNB.
Considering the agreement, RAN2’s consensus would be employing the Group Index field in the ProSe BSR MAC CE. We support the agreement because the Group Index would be the simplest way to differentiate groups. Nevertheless, there exist many remaining issues since D2D Grant may not convey Group Index. Moreover, the strict restriction, where one D2D MAC PDU can transmit only one group data, requires further discussions for acceptable Mode 1 procedure. In the contribution, we describe further remaining issues related to the issues.

2.1 ProSe BSR format
RAN2 already decided to use the similar format as legacy BSR (LCGID, buffer size) for ProSe BSR. So, if we follow the agreement, the Group Index field could be included into the format (Figure 1). The format would be a straightforward extension and the Group Index field would be fixed to 4 for bytes alignment. 
· Short (and Truncated) ProSe BSR MAC CE
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· Long (and Truncated) ProSe BSR MAC CE
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Figure 1: ProSe BSR MAC CE
We also assume that Truncated BSR concept is needed for both Short and Long ProSe BSRs. Regarding ProSe BSR procedure, RAN2’s consensus would be that multiple ProSe BSRs can be triggered simultaneously for D2D communication groups. Then, multiple ProSe BSRs (e.g. 5 ProSe BSRs) is conveyed via Uu and there is a case where remaining BSRs (e.g. 2 ProSe BSRs) are existed after some ProSe BSRs (e.g. 3 ProSe BSRs) are sent by MAC PDU. Therefore, it is better to introduce Truncated BSR for D2D communication.
Proposal 1. Group Index field is included in the ProSe BSR format.

Proposal 2. Truncated BSR concept is introduced for both Short and Long ProSe BSR.
2.2 ProSe BSR procedure
The ordering for ProSe BSR refers to the multiplexing order or selection among simultaneously triggered BSRs. In our view, the ordering should be left to UE implementation because static prioritization of groups may be inefficient. In addition, eNB couldn’t have enough information for specifically managing the priority of groups at least in Rel-12.

Proposal 3. It is up to UE implementation how to multiplexing or ordering multiple ProSe BSRs.

According to MAC spec., padding BSR is triggered when padding bits are larger than BSR MAC CE size to indicate buffer status by using unused resources. 

[TS 36.321]

-
UL resources are allocated and number of padding bits is equal to or larger than the size of the Buffer Status Report MAC control element plus its subheader, in which case the BSR is referred below to as "Padding BSR";

We could assume the padding mechanism for ProSe BSR and then ProSe BSR MAC CE can be conveyed if padding bits are larger than ProSe BSR MAC CE after Padding BSR operation for LTE. We think it is a good approach to transfer D2D buffer status to eNB and it could be realized without any signalling overhead.
To support the padding ProSe BSR on D2D communications, the procedure should be slightly changed to avoid unnecessary operations. There is a case where padding bits are smaller than buffer status information for multiple groups because multiple ProSe BSRs may be prepared. In this case, additional UL grant is required to transmit remaining ProSe BSRs which may cause inefficient signalling procedure. Hence, padding ProSe BSR should not trigger additional UL grant for remaining ProSe BSR transmission.
Proposal 4. Padding ProSe BSR is supported and UE decides which BSR is sent for padding.
Proposal 5. Padding ProSe BSR does not trigger additional UL grant for remaining ProSe BSRs.

3. Conclusion
In this contribution, we have clarified remaining further issues for ProSe BSR. We think that the format and procedure can be specified easily and the following proposals can be considered for Stage 3:
Proposal 1. Group Index field is included in the ProSe BSR format.

Proposal 2. Truncated BSR concept is introduced for both Short and Long ProSe BSR.

Proposal 3. It is up to UE implementation how to multiplexing and ordering multiple ProSe BSRs.

Proposal 4. Padding ProSe BSR is supported and UE decides which BSR is sent for padding.

Proposal 5. Padding ProSe BSR does not trigger additional UL grant for remaining ProSe BSRs.
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