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1 Introduction

In the last RAN2#85bis meeting it was agreed that:
	Agreements
1
A UE is considered in-coverage if it has a serving cell (CONNECTED) or is camping on a cell (IDLE). 

2
If a UE is out of coverage it can only use mode 2.

3
If a UE is in coverage it may use mode 2 if the eNB configures it accordingly. 

4
If a UE is in coverage it may use mode 1 if the eNB configures it accordingly.  

4a
If the UE is instructed to use mode 1, there may be exceptional cases where the UE is allowed to use mode 2 temporarily  (criteria are FFS (e.g. if UE fails to establish an RRC connection….))

4b
We intend to define the exceptional cases rather than an edge-of-coverage “state”. 




In the previous RAN2 meetings some companies discussed the mode switch when the UE moves from in-coverage to out-of-coverage and moves from out-of-coverage to in-coverage. This contribution will focus on how the resources are allocated and how to decide the mode that the UE is working in given different use cases. 
2 Discussion
When the UE finalized the discovery procedure with another UE, it will firstly read the SIB information broadcasted by eNB to read the reception pool with respect to both mode 1 and mode 2 to prepare the reception of D2D communication from the transmitting UE. The reception pool shall not distinguish the reception pool between mode 1 and mode 2, since the reception UE will monitor both mode 1 and mode 2 resource pools. 
Proposal 1: the eNB broadcasts reception pools with respect to both mode 1 and mode 2 and the reception pools doesn’t distinguish mode 1 and mode 2.
When the UE is willing to work in mode 1, it will request the eNB to allocate the dedicated resources via RRC signalling, hence the UE will enter RRC_CONNECTED. Since the dedicated resources are allocated by the eNB, the eNB should be able to fully manage the mode 2 resources, including allocating and recycle. Therefore the UE should be keep in connected mode so as to allow the eNB recycle the resources for this UE anytime. 

Proposal 2: the UE should keep in RRC_CONNECTED when it is working in mode 1 to allow the eNB manage the transmission resources. 
2.1 Mode switch of Handover scenario 
When the UE is working in mode 1, the UE may move from one cell to another cell. In our understanding, the eNB instructs the UE working in mode 1 because the network intends to guarantee the performance for mode 1 UE by allocating dedicated resources. Hence we think when the D2D communication UE performs inter-cell handover, the target cell shall allocate new dedicated resources to the UE for D2D mode 1 communication, rather than switch from mode 1 to mode 2, and this can be done by RRCConnectionReconfiguration. However, if the source cell belongs to the source eNB different target cell belongs to the target eNB, the target eNB should exchange the mode 1 resources(by X2 Handover Request Ack). But according to the conclusion of RAN plenary, inter-eNB message for D2D resource exchange is not considered in Rel-12, it seems that the only possibility after the UE performs inter-eNB handover is that the UE switch from mode 1 to mode 2, the above mechanism could be considered in Rel-13. So in case of intra-eNB handover, the eNB can allocate D2D mode 1 communication resources for the UE by RRCConnectionReconfiguration; in case of inter-eNB handover, the eNB should reconfigure the UE switch from mode 1 to mode 2 by RRCConnectionReconfiguration as well. 
Proposal 3: the UE switchs from mode 1 to mode 2 in case of inter-eNB handover

Proposal 4: the eNB allocates D2D mode 1 communication resources for the UE in case of intra-eNB handover .
2.2 Mode switch of eNB motivated scenario
As the resource allocation node, eNB should be able to reconfigure the mode that D2D UE is working on. Given the network congestion and load status, the eNB may switch the mode 1 D2D UE to mode 2 so as to release resources. And from the conclusion of RAN2#85 meeting, the eNB may configure the UE to work in mode 1 or mode 2, namely the eNB can switch the UE from mode 2 to mode 1 as well. Then the UE should keep working in RRC_CONNECTED mode to allow the eNB to switch the UE from mode 2 to mode 1 or from mode 1 to mode 2. Thus we propose:
Proposal 5: the UE should keep working in RRC_CONNECTED mode regardless of mode 1 or mode 2 to allow eNB switch the UE mode. 
2.3 Mode switch of out-of-coverage to in-coverage and RLF/coverage hole
When the UE moves from out-of-coverage to the coverage of a cell, the UE should try to camp in the cell base on the conclusion of the definition of “in-coverage” in RAN2#85bis(A UE is considered in-coverage if it has a serving cell (CONNECTED) or is camping on a cell (IDLE). ). To allow the network fully manage the D2D behaviour the UE should enter RRC_CONNECTED, and during this procedure, the eNB may configure the D2D UE switch from mode 2 to mode 1; or the UE may autonomously request the mode 1 resources to switch to mode 1. Thus we propose:
Proposal 6: when the UE moves from out-of-coverage to in-coverage the UE should enter RRC_CONNECTED to allow the network switch communication mode or autonomously switch communication mode. 

When RLF occurs to the UE, then the eNB is no longer able to manage the resources, hence the eNB should release the mode 1 resource for the UE after the RLF timer expires. From the UE side, UE detects the RLF[1],  then the UE close the mode 1 communication to release the D2D communication resources, and the UE will try to re-establish RRC connection after T310 expires. Therefore the UE may autonomously request the mode 1 resources to continue mode 1 communication or the eNB may configure the UE working in mode 1. For mode 2 UE, no additional actions required either for UE or eNB since the eNB didn’t allocate dedicated resource for the UE. 
Proposal 7: the mode 1 UE should stop D2D communication in case of RLF and re-establish RRC connection to continue D2D communication. 
3 Conclusion

This contribution discussed the rules of D2D communication resource allocation, and the scenarios of mode switch and how/when the UE switch mode. RAN2 is kindly asked to discussed the above issues and agree the following proposals below:
Proposal 1: the eNB broadcasts reception pools with respect to both mode 1 and mode 2 and the reception pools doesn’t distinguish mode 1 and mode 2.

Proposal 2: the UE should keep in RRC_CONNECTED when it is working in mode 1 to allow the eNB manage the transmission resources. 
Proposal 3: the UE switchs from mode 1 to mode 2 in case of inter-eNB handover

Proposal 4: the eNB allocates D2D mode 1 communication resources for the UE in case of intra-eNB handover .

Proposal 5: the UE should keep working in RRC_CONNECTED mode regardless of mode 1 or mode 2 to allow eNB switch the UE mode. 

Proposal 6: when the UE moves from out-of-coverage to in-coverage the UE should enter RRC_CONNECTED to allow the network switch communication mode or autonomously switch communication mode. 

Proposal 7: the mode 1 UE should stop D2D communication in case of RLF and re-establish RRC connection to continue D2D communication. 
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