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1. Introduction
The synchronization resource allocation for in-coverage UEs and out-of-coverage UEs was discussed in RAN1#78bis meeting. For in-coverage UEs, one synchronization resource is configured by eNB for D2DSS transmission. For out-of-coverage UEs, two synchronization resources can be used, and how to confirm the location is FFS. The agreements are listed as follow:
Agreement:
· For in-coverage UEs, 

· A maximum of 1 D2DSS resource (comprising a periodically occurring subframe in which D2DSS may be transmitted if the conditions below are satisfied (note that the eNB may reuse resources which are not used for D2DSS transmission)) can be configured per cell for in coverage UEs

· The D2DSS resource periodicity is: 

· The same for in-coverage and out-of-coverage

· Fixed to 40 ms in the specifications

· The D2DSS resource can be configured with a time offset with a granularity of 1 subframe

· The D2DSS resource offset of neighbour cells can be signalled in a SIB w.r.t. SFN#0 of the serving cell with a granularity of 1 subframe

· Out-of-coverage UEs do not transmit D2DSS on more than 1 D2DSS resource

· 2 D2DSS resources are used for out-of-coverage

· FFS whether the locations are preconfigured, signalled or fixed in the spec w.r.t. DFN#0

In this contribution, we discuss the mechanism for out-of-coverage UEs to confirm the synchronization resources to transmit D2DSS (and PD2DSCH).
2. Discussion
In this section, we discuss the D2DSS resource allocation respectively for out-of-coverage (OOC) UEs synchronized and not synchronized to in-coverage (IC) UEs. 
Out-of-coverage scenario
As proposed in [1], multi-hop transmission with maximal stratum level of M=1 is supported in out-of-coverage scenario.  Based on the resource allocation mechanism described in [2], the two D2DSS resources for out-of-coverage can be used for D2DSS transmission with stratum level 0 and 1. Synchronized UEs with the same stratum level can transmit the same D2DSS/PD2DSCH in the same resource via SFN. For ISS UEs, the position of synchronization resource could be preconfigured. Each non-ISS UE would track the synchronization of its reference synchronization source in one resource, and then transmit D2DSS in the other resource. It is recommended that the D2DSS resource for non-ISS UEs follows the D2DSS resource for ISS, and then the non-ISS UEs can update its synchronization immediately after detection of D2DSS from ISS. For receiver to decode the PD2DSCH in a D2DSS resource to judge whether to transmit D2DSS in the next D2DSS resource, there can be a fixed offset of N subframe between the two resources. An example of this resource allocation assuming N=1 is shown in Fig.1.
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Figure 1: synchronization resource allocation in out-of-coverage scenario
Proposal 1: OOC UE as ISS transmits D2DSS in a preconfigured D2DSS resource.
Proposal 2: OOC UE acquiring synchronization reference from an ISS transmits D2DSS in a D2DSS resource following the D2DSS resource of the ISS with a fixed offset of N subframes, e.g. N=1.
Partial coverage scenario
It was agreed that the same D2DSS resource period (40ms) would be used for IC UEs and OOC UEs. In this case, the same resource allocation mechanism as that in out-of-coverage scenario can be reused in partial coverage scenarios. Concretely, when an OOC UE detects the D2DSS from an IC UE and selects the IC UE as reference synchronization source, it can transmit D2DSS in the next D2DSS resource following that of the IC UE. The same offset of N subframes can be used, and the example assuming N=1 can be found in Fig.2. The same resource allocation mechanism for out-of-coverage and partial coverage scenarios can simplify the synchronization design and reduce UE complexity. This type of resource allocation could also benefit the interference control by network. Since eNB knows that there may be OOC UEs transmitting D2DSS in the D2DSS resource following configured D2DSS resource, the corresponding resource would not be used for WAN or D2D transmission of cell-edge UEs.
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Figure 2: synchronization resource allocation in partial coverage scenario
Proposal 3: OOC UE acquiring synchronization reference from an IC UE transmits D2DSS in a D2DSS resource following the resource of the  IC UE with a fixed offset of N subframes, e.g. N=1.
3. Conclusion
In this contribution, we discuss the synchronization resource allocation for out-of-coverage UEs. Based on a multi-hop synchronization mechanism, how to confirm the D2DSS resource of an OOC UE is discussed and an uniform mechanism is proposed for out-of-coverage and partial coverage scenarios. Our proposals are summarized below.
Proposal 1: OOC UE as ISS transmits D2DSS in a preconfigured D2DSS resource.
Proposal 2: OOC UE acquiring synchronization reference from an ISS transmits D2DSS in a D2DSS resource following the D2DSS resource of the ISS with a fixed offset of N subframes, e.g. N=1.
Proposal 3: OOC UE acquiring synchronization reference from an IC UE transmits D2DSS in a D2DSS resource following the resource of the  IC UE with a fixed offset of N subframes, e.g. N=1.
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