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Introduction
ProSe communication issues have been discussed in Rel-12 and so far two resource allocation modes have been agreed including scheduled resource allocation and autonomous resource allocation.  For both two modes, there are no feedback from receiving UE to transmitting UE.  In this paper, we discuss the related signalling procedures for ProSe communication including cell selection/reselection and handover.  For handover procedure, we observe that during handover procedure, it is beneficial if the target eNB can take into account the ongoing ProSe communication about the UE.  The potential standard impacts for RAN2 is identified and we propose RAN2 to consider this in Rel-12.
Discussion on related signalling procedures
In Release 12, resource allocation for ProSe communication is mainly tailored for the transmitting UEs.  For receiving UEs, the resource pool for reception from SIB or dedicated signalling is common for all the UEs. Thus, to improve the continuity of ProSe communication, the major mission is to ensure the transmitting UEs can keep transmitting during handover, cell selection/reselection and even RLF (i.e. exceptional case handling).
For normal cell selection/reselection procedures except for reestablishment case [1], we think Rel-12 solution is complete already.  And we assume that when UE is RRC_Idle mode, when UE starts to setup RRC connection and when T300 is running, UE can use common resource pool.  For RLF procedures, it is part of exceptional case handling and our views are provided in [1].  In this paper, we would like to analyze the handover procedures.  We consider there might be some cases happen during handover procedures as follows.
· Case 1: One ProSe transmitting UE is in scheduled resource allocation mode under cell1, handover happens to cell2 but cell2 cannot provide the schedule resource to continue the ProSe communication in a timely manner, i.e., the ProSe transmitting UE doesn’t get the resource in handover command or even after it established RRC connection with cell2.   This might be caused by the reason that eNB has allocated the ProSe communication resources to other ProSe UEs and WAN services and thus scheduled resource allocation is not available for UE in Cell2.  In this case, if there is another neighbour cell which also meet the condition of handover and  can provide ProSe communication resource, UE should be handed over to that cell instead of cell2.  But, current solution seems doesn’t allow this if the source eNB is unaware if target cell can’t provide ProSe communication resources to the UE or not.
· Case 2: One transmitting UE is in autonomous resource allocation mode in previous cell cannot continue the ProSe communication in this mode shortly after handover because it has to wait for the resource pool configuration by the new eNB.   This might be caused by the reason that the corresponding eNB of cell2 has not allocated the resource pool for autonomous resource allocation yet or the UE has to spend more time to acquire the configuration of resource pool which is to be broadcasted by SIB or delivered via dedicated RRC signalling.  If the target cell cannot provide the resource pool for autonomous resource allocation but another neighbour cell can, if the source doesn’t know this, it may cause improper handover for the ProSe transmitting UE.
To handle the above cases, we think firstly the source eNB should be aware of the ongoing ProSe transmission.  This is the case for the UEs in scheduled resource allocation mode but not the case for the UEs in autonomous resource allocation mode.  Secondly, the source cell may indicate the ProSe transmission of the UE to target side and target side takes this into consideration.  The target cell may inform the source cell whether it can allocate scheduled or autonomous/common resource pool for the UE or not.
Observation1: It is beneficial for ProSe transmission UE if the source eNB can know the ongoing ProSe transmission and target eNB and source eNB can exchange ProSe communication information especially when there are more than one cells which can meet handover condition for the UE.
For further illustration, an example signalling procedure is shown in Figure 1.
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Figure 1.  Handover Procedure for ProSe transmitting UE
Some further explainations are provided as follows.  Referring to Figure 1, step 1 is the legacy measurement report configuration procedure via RRC.  In Step 2, in measurement report to trigger the handover procedure, UE may indicate if the on-going ProSe communication resource allocation mode is UE autonomous selection mode.   This means one bit indication in RRC message.  The reason to introduce this bit is that eNB is actually unaware of whether the UE has ongoing ProSe transmission if it was configured in autonomous resource allocation mode.  In step 3, in Handover Request message, serving eNB indicates the ongoing ProSe communication indication of the UE in the X2 message.  Target eNB according to the indication conduct admission control for handover and take into account the ProSe communication indication as well.  In Step 4, target eNB sends the Handover Request Acknowledgement message and indicate the ProSe resource configuration to source eNB.  Finally in step5, in RRCConnectionReconfiguration, serving eNB may indicate the ProSe resource configuration in target cell if necessary. The indication can be only the ProSe communication resource allocation mode or even indicate the dedicated resources.  Note that this is useful when there are more than one handover target cells for the UE and the NW side can select one cell which can provide the desired ProSe resource for the UE.  So far, some stage-2 and stage-3 procedures for ProSe communication have been captured in the running CRs  to TS 36.300 and TS 36.331[2][3].  By checking these two running CRs, we think that from RAN2 perspective, step 2 is not supported yet.  Thus we have the following Proposal.
Proposal1: For ProSe UEs in RRC_Connected mode, UE could indicate its ongoing ProSe communication in autonomous resource allocation mode to the serving eNB.
Conclusions
This document discussed the related signalling procedures for ProSe transmitting UE and we have the following observations and proposals.
Observation1: It is beneficial for ProSe transmission UE if the source eNB can know the ongoing ProSe transmission and target eNB and source eNB can exchange ProSe communication information especially when there are more than one cells which can meet handover condition for the UE.
Proposal1: For ProSe UEs in RRC_Connected mode, UE could indicate its ongoing ProSe communication in autonomous resource allocation mode to the serving eNB.
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