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1 Introduction

In RAN2#87, the following is agreed for the BSR:
=>
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.

There is also an email discussion on how the Group Index is included in the BSR [1].
In this contribution, the purpose of the group index is discussed and how it is included in the ProSe BSR is proposed.
2 Discussion
2.1 Purpose of the group index
The potential purposes of the group index are discussed in the last RAN 2 meeting and they are as follow:

· Inter-group/UE prioritisation

· Half-duplex constraint
In the running TS36.300, it is stated that only MAC SDU from logical channels with common L2-source-destination pairs can be multiplexed into 1 MAC PDU. The L1 grant from the eNB can only for a MAC PDU containing MAC SDUs from logical channels with common L2-source-destination pairs. There is a need to differentiate the buffer sizes of each L2-source-destination pairs in the ProSe BSR. Hence another potential purpose of grouping in the ProSe BSR is to: 
· Differentiate the buffer size of the different groups

As mentioned in the email discussion, we do not think that the inclusion of Group Index in the ProSE BSR solves the first 2 purposes and further mechanisms are needed:

For using the group index for the half-duplex constraint, some deployment scenarios are not covered. For example, two inter-eNB cells has to be coordinated to ensure that the same time domain resources are not allocated to the UEs in proximity between the 2 cells. Since it is agreed in RAN plenary that such coordination between eNB will not be in Rel-12, half duplex constraint cannot be solved in this case. Furthermore, it is possible that the UE may request for resources for multiple groups in a ProSe BSR and without indicating which group the resources in the L1 grant is for, half duplex constraint may also not be resolved. Moreover, RAN 1 is still discussing the use of T-RPT for SA which is intended for resolving the half-duplex constraint issue.

For using the group index for group priority handling, currently eNB does not know the priority information of the group and hence adding the index does not help in the prioritisation. Furthermore, we also have LCGID which can be used for this purpose.

Hence the only real use of the group index is basically to differentiate the buffer size of the different l2 source/destination address pair so that the eNB will provide L1 grant not bigger than the buffer size indicated for multiplexing the MAC SDUs from the same L2 source/destination address pair.
Observation: The main purpose of the group index is to differentiate the buffer size of the different groups
2.2 How to differentiate buffer size of a source/destination pair with group index 
Existing legacyBSR consists of short BSR and long BSR. Short BSR is used when only 1 LCG has data available to send. Long BSR is used when more than 1 LCG has data available to send. The same Long BSR structure can also be used for ProSe BSR for the differentiating of the buffer size of a source/destination pair in the case the buffer size of multiple source/destination pairs has to be sent to the eNB. Upon receiving the Long BSR structure of the ProSe BSR, the eNB knows each of the buffer size is for one source/destination pair and will ensure that the L1 ProSe grant is allocated larger than the buffer size. There is no need to explicitly send the group index since it is just for differentiating the buffer size of different source/destination pair. The mapping between group index and group ID can be done by UE implementation in Rel-12. 
In future release when prority handling among groups are required, further mapping between the Group ID and the group index and their respeective priority (for network to perform inter-group/UE prioritisation in the scheduling of D2D resources) can be provided as part of the Mode 1 configuration by the network or as part of the indication from the UE. 
If LCG ID field is reused for the group index, the existing legacy BSR format can be reused also for the ProSe BSR. In the following, we further look at whether this is possible and the additional benefits (on top of reusing the legacy BSR format) of doing so.
Group Index size

One of the use cases of UE having multiple groups at the same time is Team Leader/supervisor of a police group communicating to a sniper on the roof giving a “shoot” or “don’t shoot” message at a critical moment, but at the same time, the Team Leader/supervisor and the sniper are part of a bigger team. We think at any one instance, the UE may not be communicating with more than 4 groups at the same time and hence we think that 2-bit is sufficient. 
Additonal benefits
Our assumption is that the SR is shared between the legacy BSR and the ProSe BSR. In this case, the eNB does not know the UL grant size to allocate. If the ProSe BSR size is different to legacy BSR, there maybe wastage on the UL resources since eNB may have to make some assumptions (e.g. assume both BSRs are sent, always assumed that bigger BSR etc.). If SR can be sent via RACH, there is also a strict size limit on Message3 where the BSR is sent and this has to be adhered to ensure successful contention RACH.
Proposal: Legacy BSR format is used for ProSe BSR format with LCGID field reused for group index to differentiate the buffer size of different groups.

If the above Proposal is agreeable, then the following agreement is no longer valid:

In Rel-12 all these logical channels are mapped to one specified logical channel group (e.g. LCHGID 3).

3 Conclusion

 It is recommended that RAN 2 discusses the following observation and proposal:
Observation: The main purpose of the group index is to differentiate the buffer size of the different groups
Proposal: Legacy BSR format is used for ProSe BSR format with LCGID field reused for group index to differentiate the buffer size of different groups.
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