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1 Introduction
In order to support more than 4 Groups in ProSe, [1]-[3] proposed to include 1 octet including Group Index in BSR MAC CE, which results in 2 bytes of BSR MAC CE for reporting the buffer size of one Group. The increased size of ProSe BSR MAC CE would bring scheduling complexity in the eNB side and RAN2 may need to discuss potential issues from different size of ProSe BSR MAC CE. Therefore, even with support of more than 4 Groups in ProSe, we still think it would be better to try not to increase the size as much as possible.
In this contribution, we provide a ProSe BSR MAC CE format with the minimum increase in size while supporting more than 4 Group Indices.
2 Discussion
The purpose of this contribution is to provide the ProSe BSR MAC CE including Group Index supporting more than 4 Groups while minimizing the increasement of the size of the ProSe BSR MAC CE.
Regarding Uu BSR, a Short BSR MAC CE includes 2 bits of LCG ID and 6 bits of Buffer Size field, and a Long BSR MAC CE includes four Buffer Size fields of each LCG. As RAN2 is now designing a new BSR MAC CE for ProSe BSR, we don’t need to keep every field in Uu BSR MAC CE for ProSe BSR MAC CE unless it is needed. 
In RAN2 #86, it was agreed that all logical channels are mapped to one LCG in Rel-12. This implies that LCG ID field carries no valuable information in ProSe BSR. Therefore, we think LCG ID field doesn’t need to be included in ProSe BSR MAC CE. 
Observation 1. LCG ID field is not needed in ProSe BSR MAC CE.

In RAN2 #87, it was agreed that UE can belong to multiple Group. We belive that 4 Group should be enough in Rel-12 because the UE is likely to transmit PC5 data to one Group at one point in time. However, according to TR36.843, 4 Groups might not be sufficient at an incident scene. Then, we think 8 Groups should be sufficient in Rel-12 and 3 bits of Group Index need to be included in ProSe BSR MAC CE.
Observation 2. 3 bits of Group Index is sufficient for ProSe BSR.

In Uu BSR, 6 bits of Buffer Size field is included and the buffer size is slected from the Buffer Size level Table for Uu BSR. Given that PC5 data characteristic is different from Uu data characteristic, whole 64 levels may not be needed for ProSe BSR. Then, in order to make ProSe BSR MAC CE byte aligned, 5 bits of Buffer Size field can be considered, which uses 32 levels of Buffer Size. This can be easily realized, e.g., by using from the 1st Buffer Size level (Index=0) up to 31 st Buffer Size level (Index=30) of Uu Buffer Size level Table and using 32 st Buffer Size level (Index=31) for the Buffer Size larger than 967 bytes for ProSe BSR. 

Observation 3. 5 bits of Buffer Size field is sufficient for ProSe BSR.

With above observations, in order to report the buffer size of one Group, 3 bits of Group Index and 5 bits of Buffer Size are included in ProSe BSR MAC CE with 32 levels of Buffer Size for ProSe BSR.

Proposal 1: If RAN2 agree to include 3bits of Group Index in ProSe BSR MAC CE, 3 bits of Group Index and 5 bits of Buffer Size are included in ProSe BSR MAC CE for reporting the buffer size of one Group.

With Proposal 1, we look into the details of ProSe BSR MAC CE and the corresponding MAC sub-header taking multiple Groups into account. We think there are two options.
· Option 1. For each Group, one ProSe BSR MAC CE and the corresponding MAC sub-header is transmitted.

[image: image1.emf]Buffer Size GroupIndex Oct 1

LCID R R E Oct 1

MAC sub-header

ProSe BSR MAC CE



[image: image2.emf]Buffer Size GroupIndex Oct 1

LCID R R E Oct 1

MAC sub-header

Multiple ProSe BSR MAC CEs for multiple Groups

LCID R R E Oct N

Buffer Size GroupIndex Oct N

.

.

.

.

.

.


· Option 2. For multiple Groups, one ProSe BSR MAC CE and the corresponding MAC sub-header is transmitted.
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Both options support flexible number of Groups of which the BSR is transmitted, where the selction of Groups can be left up to UE implementation.

In Option 1, multiple ProSe BSR MAC CEs and the corresponding MAC sub-header are transmitted for each Group. As, in the current specification, a MAC PDU shall contain at most one MAC BSR control element, Option 1 requires additional modification for relaxing the restriction so that multiple ProSe BSR MAC CEs can be included in one MAC PDU.
In Option 2, one ProSe BSR MAC CE includes Buffer size of multiple Groups and one MAC sub-header is transmitted for one ProSe BSR MAC CE. For this, R/R/E/LCID/F/L MAC sub-header should be used for ProSe BSR MAC CE to indicate the length of ProSe BSR MAC CE. Considering the number of Groups in real life, we think 7 bits of L field should be sufficient. 
Option 1 requires additional specificational effort to relax the restriction on MAC PDU generation while Option 2 is more beneficial in terms of overhead especially when buffer size of many Groups is reported, hence, Option 2 is prefered. 
Proposal 2: For ProSe BSR, one ProSe BSR MAC CE includes Buffer Size of multiple Groups and R/R/E/LCID/F/L MAC sub-header is used for ProSe BSR MAC CE.
3 Conclusions
In this contribution, we proposed a ProSe BSR MAC CE format which includes 3 bits of Group Index and 5 bits of Buffer Size level.
Proposal 1: If RAN2 agree to include 3bits of Group Index in ProSe BSR MAC CE, 3 bits of Group Index and 5 bits of Buffer Size are included in ProSe BSR MAC CE for reporting the buffer size of one Group.

Based on Proposal 1, we propose, 
Proposal 2: For ProSe BSR, one ProSe BSR MAC CE includes Buffer Size of multiple Groups and R/R/E/LCID/F/L MAC sub-header is used for ProSe BSR MAC CE.
4 Reference
[1] R2-143452, Discussion on ProSe-BSR Format, Huawei, HiSilicon

[2] R2-143424, ProSe BSR format, Samsung

[3] R2-143798, Further discussion on ProSe BSR, CATT
3GPP

_1473162235.vsd
Buffer Size


Group Index


Oct 1


LCID


R


F


L


R


E


Oct 1


Oct 2


MAC sub-header


ProSe BSR MAC CE



_1473163590.vsd
Buffer Size


Group Index


Oct 1


LCID


R


R


E


Oct 1


MAC sub-header


Multiple ProSe BSR MAC CEs for multiple Groups


LCID


R


R


E


Oct N


Buffer Size


Group Index


Oct N


...


...



_1473162296.vsd
Buffer Size


Group Index


Oct 1


Buffer Size


Group Index


Oct 2


Buffer Size


Group Index


Oct N


LCID


R


F


L


R


E


Oct 1


Oct 2


MAC sub-header


ProSe BSR MAC CE for multiple Groups


...



_1473149172.vsd
Buffer Size


Group Index


Oct 1


LCID


R


MAC sub-header


ProSe BSR MAC CE


R


E


Oct 1



