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1 Introduction
RAN2 is discussing the ProSe BSR design assuming that the ProSe BSR is used to inform the data available for transmission across the logical channels of a Group. In the last meeting, RAN2 have reached to the agreements as follows, 
Agreements [RAN2#87]

· 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 relation between Group ID and Group Index to the eNB.
In this contribution, we provide possible ProSe BSR MAC CE taking multiple Groups into consideration. 
2 Discussion
In RAN2 #87 meeting, it was agreed that the UE can belong to multiple ProSe Groups, the maximum number of Groups is not agreed yet though. RAN2 also agreed to inform Group Index along with the ProSe BSR. This implies that the size of ProSe BSR MAC CE depends on the maximum number of Groups.
Considering that the UE can transmit the PC5 data to only one Group at one point in time, it is not likely that the UE belongs to many Groups simultaneously. In addition, if more than 4 Groups are supported, it is inevitable to increase the size of BSR MAC CE compared to the Uu BSR MAC CE. Increased size of BSR MAC CE would increase the possibility of not being able to allocate uplink resource to ProSe BSR MAC CE, especially to ProSe BSR MAC CE including buffer size of all Groups. 

Therefore, Rel-12 should design ProSe BSR based on 4 Groups.

Proposal 1: In Rel-12, the ProSe BSR design should be based on 4 Groups.

In BSR operation, LCG is used to report the buffer size of a specific group in order to minimize the uplink resource used for reporting BSR. 

Given that all logical channels are mapped to one LCG in Rel-12, the current LCG ID field in Uu BSR MAC CE has no meaningful role in ProSe BSR operation because it provides no information for ProSe scheduling. Then, with proposal 1, Group Index field can reuse the LCG ID field to indicate of which Group the buffer size is reported. By reusing the LCG ID for Group Index, the size of ProSe BSR MAC CE can be kept the same as Uu BSR MAC CE, which reduce the potential issues caused by the increased/different size. 
Proposal 2: LCG ID field is used for Group Index in ProSe BSR.

With proposal 1 and 2, there is no reason to change the current Short/Long BSR MAC CE format. We can reuse Uu BSR MAC CE format for ProSe BSR. 
Proposal 3: If there is only one Group of which buffer size is reported, a ProSe Short BSR MAC CE is used.

Proposal 4: If there is more than one Group of which buffer size is reported, a ProSe Long BSR MAC CE is used. 

With proposal 3 and 4, the ProSe BSR MAC control elements are shown in the Figure 1.
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Figure 1. ProSe BSR MAC control elements
RAN2 also need to discuss whether Padding BSR is supported for ProSe BSR. 
The Padding BSR is triggered when padding bits are enough to accommodate the padding BSR and the corresponding MAC sub-header. As padding BSR would help ProSe scheduling by informing the eNB of amount of PC5 data without any increased overhead, there is no reason not to support ProSe Padding BSR.

One thing to point out is that ProSe Padding BSR has lower priority than Uu Padding BSR [R2-14xxxx] as ProSe Communication is additional feature. Thus, it seems reasonable to trigger ProSe Padding BSR when number of padding bits after allocating the Uu BSR MAC CE plus its subheader is equal to or larger than the size of the ProSe BSR MAC CE plus its subheader. 
Proposal 5: ProSe Padding BSR is supported for ProSe BSR.

For Padding BSR, a Short/Truncated/Long BSR is reported, where Short and Truncated BSR MAC CE have the same size but are differentiated by LCID. By reporting Truncated BSR, the eNB knows whether there are any LCG that has data available for transmission other than the LCG of which buffer size is reported. 

For ProSe Padding BSR, in order to support Truncated BSR, a new LCID is needed, where total 14 values are remained for LCID. In ProSe, we think there is no harm even though eNB doesn’t know whether there are any other Groups that have data available for transmission or not because the uplink resources are not shared across the Groups. 
Alternatively, the UE can report a ProSe Short BSR for ProSe Padding BSR if the number of padding bits is not enough for the ProSe Long BSR and more than one Group has data available for transmission. This would save one LCID for further use and would be sufficient for ProSe BSR. It can be left up to UE implementaion of which Group the buffer size is reported in ProSe Short BSR because the logical channel priority handling in ProSe relys on UE implementation.
Proposal 6: ProSe Truncated BSR is not supported for ProSe Padding BSR.

Proposal 7: If the number of padding bits is equal to or larger than the size of the ProSe Short BSR plus its subheader but smaller than the size of the ProSe Long BSR plus its subheader and if more than one Group has data available for transmission in the TTI where the ProSe BSR is transmitted, the UE reports a ProSe Short BSR.
3 Conclusions
In this contribution, we have discussed ProSe BSR MAC CE format and ProSe Padding BSR, and propose the followings,
Proposal 1: In Rel-12, the ProSe BSR design should be based on 4 Groups.

Proposal 2: LCG ID field is used for Group Index in ProSe BSR.

Proposal 3: If there is only one Group of which buffer size is reported, a ProSe Short BSR MAC CE is used.

Proposal 4: If there is more than one Group of which buffer size is reported, a ProSe Long BSR MAC CE is used. 

Proposal 5: ProSe Padding BSR is supported for ProSe BSR.

Proposal 6: ProSe Truncated BSR is not supported for ProSe Padding BSR.

Proposal 7: If the number of padding bits is equal to or larger than the size of the ProSe Short BSR plus its subheader but smaller than the size of the ProSe Long BSR plus its subheader and if more than one Group has data available for transmission in the TTI where the ProSe BSR is transmitted, the UE reports a ProSe Short BSR.
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