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1. Introduction
In RAN #63 meeting, a new WI “LTE Device to Device Proximity Services” [1] has been approved. There are 10 objectives in this work item. In this contribution, we focus on objective 6 and give our proposals.
6) Specify physical layer and higher layer techniques to enable the LTE network to manage, and continuously control D2D discovery and communication [RAN1, RAN2]

2. Discussion
2.1 LTE network manage
LTE network should control and adjust the size of  Tx resource pool for D2D discovery and communication. Here we discuss how eNB adjusts the D2D Tx resource pool. 
For type 1 discovery and mode 2 communication, it is difficult to know the resources usage situation by eNB itself. If D2D UE can report some assistant information, e.g. measurement results of D2D resources, eNB can adjust resource pool based on it. 
For type 2B discovery and mode 1 communication, D2D discovery and communication resources are scheduled by eNB, although eNB knows the resources usage situation, if D2D UE can report some assistant information, e.g. measurement results of D2D resources, eNB can schedule the  resources better due to the interference reduction. 
Proposal 1: It is useful for the UE to report some assitant information to eNB which can help the eNB to manage the Tx resource pool for D2D discovery and communication more efficiently.
2.2 Continuously control
In this section, we discuss continuously control for D2D UE. 
There are three aspects should be considered for network continuously control of D2D UE, listed below:
1. For both D2D communication and discovery, eNB controls the communication mode, how does the eNB control it？
2. When D2D transmitting UE can aware multiple Tx resource pool, how does it select the D2D Tx resource pool?
3. How to realize continuously control when the transmitting UE moves between cells?
Question 1: For both D2D communication and discovery, eNB controls the communication mode, how does the eNB control it？
eNB controls D2D resources and transmission mode of discovery Tx UE has been agreed on the RAN2 # 83bis meeting as below [2],
	1
Transmission of discovery messages should be supported in IDLE mode and in Connected mode. In both modes the UE needs to be allowed by the NW to transmit these messages. The NW needs to be in control of the resources and transmission mode (CONNECTED and/or IDLE) that the UEs may use to transmit Discovery signals. The details (Type 1 or Type2; SIB or dedicated) are FFS.  


For D2D communication, it is also agreed that eNB controls D2D communication mode on the RAN2 # 85 meeting as below [3].
	3a
The eNB controls whether UE may apply Mode 1 or Mode 2 transmission. Details FFS. 


Since it is proposed that for both D2D discovery and communication, the network will control the transmitting UE’s transmission mode, here we need to discuss how does the eNB control the transmitting UE’s transmission mode.There are three options:
· Option 1: eNB configures D2D transmission mode selection criterion to UE, UE selects transmission mode based on it.
In this option, eNB configures D2D transmission mode selection criterion to D2D UEs. When UE want to start D2D transmission, it select transmission mode based on selection criterion. For example, as describled in Figure 1, D2D transmission mode selection criterion may be measured power levelof autonomous resource pool more than a theshold, UE should select type 2B for D2D discovery or mode 1 for D2D communication, else UE select type 1 for D2D discovery or mode 2 for D2D communication. Or as describled in Figure 2, UE prior selects type 2B or mode 1, when UE can’t acquire the transmission resources scheduled by eNB, it will choose resources from autonomous resource pool. 
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Figure 1. First example of UE selects transmission mode based on configured criterion
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Figure 2. Second example of UE selects transmission mode based on configured criterion
· Option 2: eNB controls transmission mode for each D2D transmission
In this option, eNB commands which transmission mode should be used for each D2D transmission, and inform it to UE by dedicated message. It maybe need to introduce measurement report of the transmitting UE to help eNB make decision. The benifit of this solution is eNB can control D2D resources strongly. However, it needs introducing extra signalling overhead.
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Figure 3. Example of eNB commands transmission mode for each D2D transmission
· Option 3: eNB semi-static configures transmission mode for each UE.
In this option, transmission mode is a parameter saved in UE. eNB can modify UE’s transmission mode by signalling. This option may also need to introduce measurement report of the transmitting UE to help eNB make decision. It also needs some extra signalling overhead. 
Compared with the above three options, Option3 has more specification effort than option 1 and option 2. Option2 needs UE send D2D transmission request to eNB once it wants to start D2D transmission. This is unexpected procedure for IDLE UE. Therefore, option 1 is preferred. 
Proposal 2: eNB configures D2D transmission mode selection criterion to UE.
Question 2: When D2D transmitting UE can aware multiple Tx resource pool, how does it select the D2D Tx resource pool?
For the UE in the edge of two or more cells, it can not only acquire its serving cell’s Tx resource pool, but also can acquire its neighbour cells’ Tx resource pool by receiving neighbour cells’ SIB or through relay UE. In this scenario, there are more than one Tx resource pool can be awared by UE, it should be clarified that how the UE select one D2D Tx resource pool from these Tx resource pools. 
Since eNB controls D2D resources of discovery transmitting UE has been agreed on the RAN2 # 83bis meeting, it is reasonable to follow the same rule for D2D communication. We propose the D2D UE should prior use the D2D resources in the resource pool of camped cell.
Proposal 3: The transmitting UE should prior use the discovery or communication Tx resource pool of its camped or serving cell.
Question 3: How to realize continuously control when the transmitting UE moves between cells?
For IDLE UE,  when it reselects to neighbour cell, it has applied the system information acquisition procedure. Hence we assume IDLE UE can do D2D type 1 discovery or mode 2 communication transmission without interruption when it reselects to neighbor cell.
For connected UE, when the transmitting UE with scheduling mode (mode1 communication or type 2B discovery) handover to neighbor cell, in case UE keep D2D transmission, It needs to introduce D2D handover indication in X2 specification. However there is no X2 impact will be considered in this WID, mode1 communication or type 2B discovery transmission should be suspended. To avoid D2D service interruption during handover, UE can change to autonomous mode (type 1 for discovery or mode 2 for communication) to continue D2D transmission. The mode change command may come from UE or eNB based on the decision of question 1. 
Proposal 4:  When the transmitting UE handover to other cell, to avoid impact to X2 specification, it needs to suspend mode1 communication or type 2B discovery transmission.
Proposal 5: To avoid D2D service interruption during handover, scheduling mode (type 2B for discovery or mode 1 for communication) UE can change to autonomous mode (type 1 for discovery or mode 2 for communication) to continue D2D transmission. 
3. Conclusion

According to the analysis in section 2, it is proposed:
Proposal 1: It is useful for the UE to report some assitant information to eNB which can help the eNB to manage the Tx resource pool for D2D discovery and communication more efficiently.
Proposal 2: eNB configures D2D transmission mode selection criterion to UE.
Proposal 3: The transmitting UE should always use the discovery or communication Tx resource pool of its camped or serving cell.
Proposal 4:  When the transmitting UE handover to other cell, to avoid impact to X2 specification, it needs to suspend mode1 communication or type 2B discovery transmission.
Proposal 5: To avoid D2D service interruption during handover, scheduling mode (type 2B for discovery or mode 1 for communication) UE can change to autonomous mode (type 1 for discovery or mode 2 for communication) to continue D2D transmission. 
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