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1
Introduction
As per the WID of D2D, RAN2 will take the responsibility of specifying D2D in AS layers.
	1) Specify higher layer (AS layers) protocols for D2D discovery and communication [RAN2]

a) Procedures, header format, signaling flows for D2D discovery and communication


In RAN2#86 meeting, RAN2 made the agreement on the baseline of ProSe-BSR triggering.

	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.




In this contribution, we will discuss the possible formats of ProSe-BSR.
2
Discussion
In RAN2#86 meeting, we reached the following agreement.

	3
A UE may establish multiple logical channels in a UE per source/destination combination. However, in Rel-12 all these logical channels are mapped to one specified logical channel group (e.g. LCHGID 3). It is up to the UE implementation in which order to serve the logical channels.
Logical channel prioritization related parameters (BSD, PBR, Logical Channel priority, bucket size) don’t need to be configured. 




All the D2D logical channels will be mapped to one specified logical channel group. Therefore, - the D2D UE in Rel-12 will not report long ProSe-BSR which contains multiple logical channel groups for a target group. However, the designed ProSe-BSR format should be extendable for future use, so we propose that RAN2 should consider the long ProSe-BSR format when designing the ProSe-BSR.

Proposal 1: RAN2 should consider the long ProSe-BSR format to extend for future use.
In the previous discussion, some compaines think that it is necessary to report the target group identities together with the ProSe-BSR due to the half-duplex, then the eNB can avoid to schedule two UEs in a same communication group transmitting ProSe data in a same subframe. Some companies also think the target group identities can be used for priority handling between different communication groups. If the eNB knows about the prioritiy of each communication group, it can schedule high priority communication groups first. We think that both these two reasons are reasonable, and it is beneficial to report the target group identity together with the ProSe-BSR.

Proposal 2: The target group ID should be reported to the eNB, then the eNB can optimize the scheduling and can prioritize the the D2D communication of higher priority groups if possible. 
There is also a concern that the L2 target group identity is too long (e.g., 6 or more bytes) to be included in each ProSe-BSR. To resolve this concern, it is efficient for the UE to report the full L2 ProSe group ID to which the UE belongs to the eNB first. The report of L2 ProSe group ID can be triggered in the connection setup procedure and when the UE joins/changes its ProSe group. In case the UE belongs to a single ProSe group (which may be typical), the existing BSR formats can be reused for ProSe-BSR (Fig. 1).
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Fig.1 Reusing existing BSR formats for ProSe-BSR (The left is the short or truncated, and the right is the long)
Proposal 3: The ProSe group which the UE belongs to can be reported to the eNB first, then the existing BSR formats can be reused for ProSe-BSR.
If the UE belongs to multiple ProSe groups, then the UE can report the list of full L2 ProSe group IDs first. The report of the list can be triggered in the connection setup procedure and when the UE joins/changes/leaves a ProSe group. When the UE reports the ProSe-BSR, the index of the ProSe group in the reported list can be reported together with each ProSe-BSR.
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Fig.2 ProSe-BSR formats supporting the case of one UE in multiple ProSe groups (The left is the short or truncated, the right is the long)

Proposal 4: In case of one UE belonging to multiple ProSe groups, the UE can report the list of full L2 ProSe groups which it belongs to to the eNB first, and then report the index of the ProSe group in the list together with each ProSe-BSR. The size of the index could be 8 bits or less, which should be decided in RAN2.

Another issue is whether the UE reports the ProSe-BSRs of different ProSe groups in one MAC CE or in different MAC CEs.
Option 1: One MAC CE includes ProSe-BSRs of multiple ProSe groups. The benefit is that only one MAC subheader is needed for all ProSe groups. However, a long sub-header (2 bytes) is needed as the size of the MAC CE is variable.
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Fig.3 Option 1 to report ProSe-BSR of multiple groups
Option 2: One MAC CE only includes the ProSe-BSR of one ProSe group, and different MAC CEs are reported for ProSe BSRs of different ProSe group. Therefore, multiple MAC subheader  would be needed for these MAC CEs, but a 1 byte short sub-header can be used due to the fixed size of the MAC CE.
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Fig.4 Option 2 to report ProSe-BSR of multiple groups
Comparing the two options, option 2 is more flexible to support the short ProSe-BSR if the UE needs to report short ProSe-BSR for some target groups and long ProSe-BSR for some other groups. 

Proposal 5: For flexibility, multiple ProSe-BSR MAC CEs can be reported for different target groups.
3
Conclusion

In this contribution, we discussed the format of ProSe-BSR, and had the following proposals.
Proposal 1: RAN2 should consider the long ProSe-BSR format to extend for future use.

Proposal 2: The target group ID should be reported to the eNB, then the eNB can optimize the scheduling and can prioritize the the D2D communication of higher priority groups if possible. 

Proposal 3: The ProSe group which the UE belongs to can be reported to the eNB first, then the existing BSR formats can be reused for ProSe-BSR.
Proposal 4: In case of one UE belonging to multiple ProSe groups, the UE can report the list of full L2 ProSe groups which it belongs to to the eNB first, and then report the index of the ProSe group in the list together with each ProSe-BSR. The size of the index could be 8 bits or less, which should be decided in RAN2.

Proposal 5: For flexibility, multiple ProSe-BSR MAC CEs can be reported for different target groups.
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