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1
Introduction
RAN1/2 have finalized release 12 D2D with assumptions regarding allocation of resources for D2D communication through two modes: mode 1 and mode 2.

This paper analyses how to optimize resources in mode 1 during handovers. 

2
Description
The following figure presents a UE involved in D2D communication and moving from cell 1 to cell 2.
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Figure 1: handover of UE moving from cell 1 to cell 2 in D2D communication mode 1

When the UE (in RRC connected status) moves from cell1 to cell2 on the same frequency, even if both Cell1 and Cell2 support ProSe service, the service interruption is inevitable. For example, if UE performs ProSe direct communication in Cell1 according to the dedicated resource configuration from eNB1, when UE performs handover to Cell2, even if Cell2 sends handover message with ProSeCommonConfig, UE can use the resources indicated by commonTxResources (commTxPoolNormalDedicated or scheduled) for ProSe direct communication transmission from the next SC period as shown in the next figure 2.
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Figure 2: timing of handover command message relative to SC period in D2D  communication mode 1

The following questions arise:
1. When UE receives handover command, whether to continue transmission of ProSe service?
After UE receives handover command, it shall perform random access procedure in Cell2 according to this handover command. Now UE has the sidelink grant from Cell1 and transmits direct data in the current SC period. If UE stops this transmission after it receives handover command, the current direct service will interrupt at least to the end of this SC period. If UE continues transmission even if it receives handover command, this interruption can be eliminated.
2. If UE can continue transmission, how to assure the transmission resources reserved for this UE in Cell2?
Alternative 1: Cell1 needs to send the allocated resources (time and frequency resources) for this UE to Cell2 in handover request, so that Cell2 can know which resources need to be reserved for this UE. If these resources have been allocated for other UE, Cell2 can perform pre-emption to reserve these resources. The pre-emption may be applicable for mode 1 direct communication.
Alternative 2: If Cell1 and Cell2 have coordinated about resource allocation for direct communication through X2 interface, for example, Cell1 and Cell2 allocate different resource pool for mode 1 direct communication, the allocation resources for this UE will not be allocated for other transmission UE. So X2 interface may include resource allocation coordination. The following figure illustrates this coordination.
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If UE can continue transmission after handover, handover command needs to indicate that the direct communication continues with the resource allocation by the source cell during the current SC period. For the next SC period, the target cell can allocate resources for direct communication.
3. If UE can continue transmission, how to assure interested UE in Cell1 and Cell2 to receive this transmission?
For reception UE, it cannot notice that the transmission UE has been handed over to Cell2. For reception UE in Cell1, it can continue receiving direct data from the transmission UE in the current SC period (the period handover takes place). In the next SC period, if the reception UE monitors SA pool of Cell2, the reception UE can continue receiving direct data from the transmission UE.
For reception UE in Cell2, if it receives SA of Cell1 and obtains scheduling assignment information, it can receive direct data in the current SC period. In the next SC period, the transmission UE sends scheduling assignment in the SA pool of Cell2, the reception UE can receive direct data.
3
Conclusion
RAN3 to discuss enhancements of management of D2D resources in the context of handover while the UE is in communication  mode 1.

In particular it is propose that RAN3 investigates enhancement of the handover messages in release 13 to avoid the short interruption of D2D transmission during handovers in the middle of an SC period.  
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