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1. Introduction
In the previous RAN1 meetings, the D2D synchronization procedures and relevant aspects were discussed.

The following agreements were made at RAN1 #77:
· The set of D2DSS that can be transmitted by a UE is divided into two groups:

· D2DSSue_net: A set of D2DSS sequence(s) transmitted by UE when the transmission timing reference is an eNB
· D2DSSue_oon: A set of D2DSS sequence(s) transmitted by UE when the transmission timing reference is not an eNB
· FFS: If multi-hop is supported

· When UE is out of coverage and detected a D2DSS in D2DSSue_net, 

· FFS: whether UE transmits a D2DSS in D2DSSue_net or in D2DSSue_oon or neither
· D2DSS transmission configuration is the same between D2D discovery and D2D communication if NW supports both D2D communication and discovery

· For Type 1 discovery

· For a cell, within a discovery period, the first sub-frame of the transmission pool can be used for transmitting the PD2DSS and SD2DSS by UEs transmitting discovery signals.
The following agreements were made at RAN1 #76bis:

· For out-of-coverage

· A UE can become a D2D SS if received signal strength of all received D2DSS(s) by the UE are below X dBm 

· For in-coverage

· A UE can become a D2D SS at least if it is configured to do so by the eNB
The following statements on D2D synchronization procedure are captured in [1].

Before starting to transmit D2DSS, a UE scans for D2D Synchronization Sources
· If a D2D Synchronization Source is detected, the UE may synchronize its receiver to it before it may transmit D2DSS
· If no D2D Synchronization Source is detected, a UE may nevertheless transmit D2DSS.
· A UE may reselect the D2D Synchronization Source it uses as the timing reference for its transmissions of D2DSS if the UE detects a change in the D2D Synchronization Source(s).
In this paper, we present our detailed considerations on the D2D synchronization procedure. 
2. Triggering conditions for D2DSS transmission
Discovery
For type 1 discovery, the first subframe of the resource pool can be used for transmitting PD2DSS/SD2DSS by UEs transmitting discovery signals. The transmission of PD2DSS/SD2DSS at the 1st subframe is to facilitate the inter-cell discovery. Intuitively, cell edge UEs would be candidates to be the synchronization source to transmit PD2DSS/SD2DSS to facilitate inter-cell discovery.  The cell edge discovery UE can firstly scan existing SS before it determines to be a synchronization source before the first subframe of the resource pool.   The decision of a discovery UE to transmit D2DSS in the first subframe of the resource pool is based on the condition when the following conditions are satisfied.

· Received RSRP < X dBm (parameter configured by eNB to indicate cell edge)

· RX D2DSS strength of existing SS < Y dBm (indicate not near to existing SS)

Here, the parameters of X and Y are configured by eNB through higher layer signaling. We assume that both RRC_Connected and RRC_Idle UE can act as the SS within the type 1 discovery pool. 

For type-2 discovery, since all the involved discovery UEs are in RRC_Connected state, the eNB can configure some UE(s) to transmit the D2DSS signals. 

Based on above, we have the following proposal:
Proposal 1: For type-1 discovery, the first subframe of the discovery pool can be used to transmit D2DSS by the type-1 discovery UEs that are at cell edge and no strong SS(s) is detected after scanning.
Communication: 

In this part, we discuss the triggering condition for D2DSS transmission when the D2D UEs have data to broadcast or are interested in receiving data from other broadcast UEs in three network coverage scenarios, as follows.

1) Out of coverage and partial coverage
 For out of coverage, aD2D UE could become synchronization source when it cannot detect any PSS/SSS signals or D2DSS signals from the set D2DSSue_net. For partial coverage, aD2D UE could become a synchronization source when it cannot detect PSS/SSS signals but can detect the D2DSS signals from the set D2DSSue_net.,  A D2D UE shall first scan the existing D2DSS signals and then select the D2DSS resource as the reference timing to transmit its D2DSS signals as per the following principle for transmit timing (assume different D2DSS resources are TDMed). 

· If D2DSS signals from D2DSSue_oon and D2DSS signals from D2DSSue_net are simultaneously scanned, the D2D UE will take the timing of D2DSS signals from D2DSSue_net as synchronization reference for its D2DSS transmission;
· If multiple D2DSS signals from D2DSSue_net or multiple D2DSS signals from D2DSSue_oon are simultaneously scanned, the D2D UE will take the timing of the strongest D2DSS signal as synchronization reference for its D2DSS transmission;
· If none D2DSS signals are scanned, the D2D UE will take its own transmit timing.
Proposal 2: For out of coverage and partial coverage, a D2D UE implicitly acts as SS to transmit the D2DSS based on the reference time of strongest received signal strength of the synchronization resource.

2) In network coverage

In cellular network coverage, the potential purposes of D2DSS transmission are twofold

· Facilitate inter-cell D2D, since the D2D UEs may not be able to detect the PSS/SSS signals from adjacent cells. Thus, the D2DSS especially from the cell edge SS UEs can provide the subframe timing information for the UEs in adjacent cells, which together with the message in the accompanying PD2DSCH would greatly improve the operability of inter-cell D2D in the absence of the explicit inter-cell coordination. 

· Extend the cellular synchronization information and configuration to the out-of-network coverage. This function not only facilitates the D2D operations between the UEs in network coverage and the UEs out-of-network coverage, but also could potentially avoid the cross-interference, especially that from the out-of-network UEs to the cellular system. 

Based on the above considerations, the D2DSS sequences in D2DSSue_net should be transmitted by cell edge D2D UEs or network edge D2D UEs. The triggering conditions for an in- coverage UE  to become a synchronization source are based on the received RSRP from eNB and D2DSS in D2DSSue-Net. : 

Proposal 3: The triggering conditions for an in-coverage UE to become a synchronization source include the following two conditions. 
· received RSRP from the eNB is below X dBm
· received power of detected D2DSS in D2DSSue_net is below Y dBm
Here, the parameters X, Y and implicit or explicit configuration of SS are configured by the eNB.
3. Conclusions
We discuss some details on the triggering conditions for D2DSS transmission. The following proposals are provided. 
Proposal 1: For type-1 discovery, the first subframe of the discovery pool can be used to transmit D2DSS by the type-1 discovery UEs that are at cell edge and no strong SS(s) is detected after scanning.
Proposal 2: For out of coverage and partial coverage, a D2D UE implicitly acts as SS to transmit the D2DSS based on the reference time of strongest received signal strength of the synchronization resource.

Proposal 3: The triggering conditions for an in-coverage UE to become a synchronization source include the following two conditions. 
· received RSRP from the eNB is below X dBm
· received power of detected D2DSS in D2DSSue_net is below Y dBm
Here, the parameters X, Y and implicit or explicit configuration of SS are configured by the eNB.
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