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1. Introduction

The following agreement is made in RAN2 #85 meeting [1].
	Agreements
2a. In Mode 1, the UE sends a scheduling request (D-SR or RA) to the eNB followed by a BSR based on which the eNB can determine that the UE intends to perform a D2D transmission as well as the required amount resources.


In RAN2 #86 meeting, we have agreed to introduce a ProSe-BSR for D2D communication [2].
	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)


Besides, we also have made the following agreement in RAN2 #86 meeting.

	Agreements
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. LCGID 3). It is up to the UE implementation in which order to serve the logical channels.


We consider that a ProSe-enable UE could participate in multiple D2D communication groups [3]. Comparing to the legacy LTE BSR, a ProSe-BSR including the buffer status information of multiple D2D communication groups may have larger maximum size and larger variation of size depending on the detail of ProSe-BSR format. This contribution discusses the handling of reporting ProSe-BSR for multiple D2D communication groups.
2. Discussion

Resource allocation for ProSe-BSR
In some conditions a ProSe-enable UE needs to send a scheduling request (e.g. D-SR or random access preamble) to the network for requesting UL grant. The possible conditions are listed in below:

	
	Transmission pending in ProSe-enable UE

	Case 1
	UL BSR+ UL data

	Case 2
	UL BSR+ UL data + ProSe-BSR

	Case 3
	UL BSR(periodic) + ProSe-BSR

	Case 4
	ProSe-BSR


Table.1 Possible transmission pending in UE for transmission
The UE could receive a UL grant from the network after the transmission of the scheduling request. We analyse below in case the UL grant cannot accommodate the pending transmission shown in Table.1. 

In Case 1, the UE shall process as legacy, i.e. prioritising UL BSR over than UL data. In Case 2, we consider that the UE firstly transmits the UL BSR; and after the transmission of the UL BSR, the UE could receive a larger UL grant so that the UE can transmit to the network the pending UL data and ProSe-BSR with the received UL grant. In Case 3, we consider that a periodic BSR may be triggered in no UL data condition, i.e. the periodic BSR will report empty buffer. In this situation, if we still prioritize the UL BSR over the ProSe-BSR, UE will not receive any extra UL grant by transmitting the periodic BSR. 
For case 3 and 4, we consider an issue depended on the details of ProSe-BSR format. Based on [4], two possible formats of ProSe-BSR are introduced. The main difference between the two formats is whether one ProSe-BSR reports single D2D communication group or not. The possible formats and the corresponding size are listed in Table.2 below:
	
	ProSe-BSR format
	Sub-header format
	Size (byte)

	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
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Table .2 The comparison of each ProSe-BSR format and the corresponding size. Wherein S is the number of D2D communication group supported by a UE.
Regarding the condition of multiple D2D communication groups, if we consider the size of legacy Long BSR as a boundary, e.g. 3 bytes of Long BSR MAC control element plus 1 byte of MAC sub-header, we observe that the potential size of ProSe-BSR for both alternatives could be larger than the boundary depending on the format and the number of D2D communication group. For instance, the UE should utilize 3 bytes of UL grant to report a ProSe-BSR for single D2D communication group in Alternative 1, and utilize 4 bytes if in Alternative 2. But, if the UE participates in more than one groups, the more group the UE participates in, the more UL grant the UE needs to utilize. The same concern is for both Alternative 1 and Alternative 2.
Observation 1: Regarding to report buffer status information of multiple D2D communication groups, the potential maximum size of ProSe-BSR in Alternative 1 and 2 is larger than the maximum size of a legacy Long BSR.
As analysed above, since the Case 1 and the Case 2 can be handled by the legacy mechanism regardless of ProSe-BSR format, we focus on the last two cases, i.e. Case 3 and Case 4, in the following discussion.

In our assumption, the network’s policy shall avoid unnecessary resource allocation. If the buffer status information is for multiple D2D communication group and the resource demand for transmitting the information is larger than the size of legacy Long BSR, it is possible that a UE will not receive enough UL resource for transmitting the complete buffer status information of multiple D2D communication groups in one transmission opportunity. In such case, the UE may only report part of the buffer status information and the remaining part may be transmitted until the next SR procedure. According to [5], the next SR procedure may need to wait at least a SR prohibition time.

In case of RA procedure triggered, the similar concern also exists. The preamble (Msg1) from the UE does not provide enough information for network to know what the information is to be received from the UE. Although the preamble group selection is based on the size of pending data and the radio condition, the preamble group may not be enough information for helping network to make precise scheduling. The network only provides sufficient UL resource after the reception of UL BSR included in Msg3. In case of reporting buffer status information of multiple D2D communication groups, if the network provides insufficient UL resource in the random access response message, the UE may only transmit the partial buffer status information of D2D communication to the network. And the remaining part may need to wait for the next round of RA procedure. 

Observation 2: It is possible that the ProSe-enable UE will not receive sufficient UL resource for transmitting the complete buffer status information of D2D communication in one transmission.
Since the remaining part of buffer status information needs to wait for the next round of resource request procedure, the service delay caused by RA contention or SR prohibition may be perceived by user especially for VoIP service which is main service for public safety. Therefore, it is better to report the complete buffer status information of D2D communication as soon as it triggered. To achieve the purpose, we provide some possible solutions listed below and those solutions could be applied regardless of any format and cases:

Solution 1) 

In this solution, we try to treat the ProSe-BSR as special UL data. Since ProSe-BSR is treated as one kind of UL data, the ProSe-BSR will firstly trigger a UL BSR instead of initiating a SR procedure or RA procedure. And the triggered UL BSR will include not only the resource demand of normal UL data, but also the resource demand for the ProSe-BSR. By this way, if the network has consensus with the UE, then the network can allocate sufficient UL resource for the UE to report the complete buffer status information.
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Fig.1: An example of D-SR procedure
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Fig.2: An example of RA procedure

Solution 2) 

In this solution, we introduce some extra information (e.g. reservation bit or LCID) included in ProSe-BSR for the network to know if there is remaining buffer status information of D2D communication to be sent. If a UE reports the partial buffer status information by a ProSe-BSR in case the received UL grant cannot accommodate the complete buffer status information, the UE shall include the extra information in the ProSe-BSR so that the network understands that there is remaining buffer status information waiting for the next transmission opportunity. And then network will schedule a new UL grant for the remaining part after it receives the ProSe-BSR with the extra information from the UE. 

Proposal: RAN2 discusses the issue of incomplete ProSe-BSR reporting and takes the proposed solutions into account.
3. Conclusion

In this contribution, we discuss and describe the possible issue of incomplete buffer status information reporting for D2D communication. The issue is focusing on a condition that a UE participates in multiple D2D communication groups and the buffer status information of different groups needs to be reported. For making some progress, we also propose some possible solutions for RAN2 taking into account.
Proposal: RAN2 discusses the issue of incomplete ProSe-BSR reporting and takes the proposed solutions into account.
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