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1. Introduction

In RAN2 #86 meeting [1], we have agreed to introduce a new BSR called ProSe-BSR for requesting resource for D2D communication in Mode 1.

	Agreements
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 further discuss about the details of a ProSe-BSR format and provide some possible ProSe-BSR formats for RAN2 taking into account.
2. Discussion

2.1 The need of differentiability for D2D communication groups
In RAN2 #86 meeting, we have concluded LCID and special LCG are unique in one source/destination combination which could be treated as a target UE or a D2D communication group. And it seems to imply that there may be different source/destination combinations in a UE. According to the requirement [2], a ProSe-enable UE shall be capable of participating in different data sessions with different communication peers in multiple one-to-one direct communication use case. We think that it is beneficial for a UE to participate in multiple data sessions with different communication groups in one-to-many group communication use case. For instance, Public safety UEs are divided into multiple communication groups and each group may have its own duty or responsible area (e.g. evacuation, search, rescue and etc.). And the information related to the communication group may be reported to the network [3]. If the users in different groups can also communicate with each other, the corporation and the information sharing can be easily achieved. Since we don’t preclude the possibility regarding ProSe-enable UE participating in multiple group communications concurrently in the agreements before, the clarification is needed.
Proposal 1: Confirm that a ProSe-enable UE is capable of participating in more than one D2D communication groups or targets.
In RAN1 #73 meeting [4], UE capability regarding half duplexing restriction was confirmed, i.e. D2D transmission/reception does not use full duplex on a given carrier. Thus, there shall not be two transmitters performing groupcast in one group at the same time. And, it is better for the network taking this restriction into account when it allocates D2D grants for the groups. To achieve this, the network shall be able to differentiate each D2D communication group in case that a UE is allowed to participate in multiple D2D communication groups. 

Besides, from the prioritization aspect, two applicable solutions for priority handling for different groups are mentioned in [5]. One is Network based prioritization and the other one is UE based prioritization. In our point of view, if the network could prioritize a specific communication group based on certain priority rule, wherein the priority rule may be decided based on different usages/duties reported by UE [3], it is more reasonable for the network to promise sufficient D2D resource for the specific communication group. Therefore, the Network based solution is more proper, and the differentiability for each D2D communication group is necessary for achieving scheduling and prioritization.
Proposal 2: Buffer status information of different D2D communication groups from a UE shall be differentiable for network.

So far, we have agreed that a ProSe-BSR contains at least a LCG ID and a buffer size. But whether a target group ID/Index shall be also contained is still FFS. In our understanding, the target group ID/Index is used to associate the ProSe-BSR and the corresponding communication group. Considering above analysis, if the target group ID/Index is contained, the network can handle both the scheduling and prioritization of the groups based on the target group ID/Index. According to TR 36.843[6], the group formation and the complete Group ID could be configured by the network. The association between the target group ID/Index and the Group ID could be included in a configuration message from the network [3]. On the other hand, if the target group ID/Index is not contained, the network needs to configure a UE with the association between the LCG ID and the D2D communication group in order to differentiate each group based on the LCG ID. However, there is a concern that the number of LCG ID would constraint the number of D2D communication group supported by a UE and the flexibility for the release in the future. Therefore, we prefer the ProSe-BSR containing the target group ID/Index.
Proposal 3: ProSe-BSR shall contain the target group ID/Index. 
2.2 ProSe-BSR format
According to [7], when a UE in need to report the buffer status information of multiple communication groups, the UE may construct the ProSe-BSR based on the following two options: 
1) One ProSe-BSR only reports buffer status information of one communication group

2) One ProSe-BSR reports buffer status information of multiple communication groups
We take above options into account for the potential ProSe-BSR formats for reporting single/multiple D2D communication group. A comparison of each format is made and shown below.
	
	ProSe-BSR format
	Sub-header format

	With target group ID/Index
	
[image: image1.png]Group Index

LCG ID

Buffer size





	
[image: image2.png]R/R/E/LCID sub-header

Oct1






Table 2: An example of ProSe-BSR format for reporting single D2D communication group 

	
	ProSe-BSR format
	Sub-header format

	Alternative 1: 

With target group ID/Index and one ProSe-BSR for one group
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	Alternative 2: 

With target group ID/Index and one ProSe-BSR for multiple groups
	
[image: image7.png]Group Index#1

LCG ID Buffer size

Group Index#2

LCG ID Buffer size





	
[image: image8.png]R/R/E/LCID/F/L sub-header
with 7-bits L field

Oct1

Oct2






Table 3: The examples of ProSe-BSR format for reporting multiple D2D communication groups

For Alternative 1, UE shall construct the individual MAC sub-header to correspond to the different ProSe-BSRs in a MAC PDU. For Alternative 2, only one MAC sub-header corresponding to the ProSe-BSR is needed. Comparing to the former, this alternative could save signaling overhead on the construction of MAC sub-header aspect, but the size of the corresponding MAC sub-header is larger. 
Regarding of selecting either one of the two alternatives, the main consideration is occurrence frequency of reporting buffer information of multiple D2D communication groups. The other factors may be whether the UL resource is always sufficient to accommodate the ProSe-BSR and the corresponding MAC sub-header. For instance, the UL resource may not be sufficient for reporting ProSe-BSR in one UL transmission opportunity. The extra ProSe-BSR reporting will reduce the benefit of Alternative 2. For the supporting future release, we may need to include an indication field in ProSe-BSR or introduce an additional LCID value for the support of multiple LCGs for each D2D communication group, if necessary.
Proposal 4: RAN2 discusses which format shall be adopted for ProSe-BSR.

3. Conclusion

In this contribution, regarding details of ProSe-BSR format, we provide analysis for different possible ProSe-BSR formats and ask RAN2 to agree the following proposals.
Proposal 1: Confirm that a ProSe-enable UE is capable of participating in more than one D2D communication groups or targets.
Proposal 2: Buffer status information of different D2D communication groups from a UE shall be differentiable for network.

Proposal 3: ProSe-BSR shall contain the target group ID/Index. 

Proposal 4: RAN2 discusses which format shall be adopted for ProSe-BSR.
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