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[bookmark: _Ref301342314]Introduction
During RAN1#76bis, synchronization resource allocation was discussed and the followings were agreed [1]. In this contribution we consider further details for synchronization resource allocation.

	Working assumption:
· A synchronization source transmits D2DSS periodically
· D2DSS period is not smaller than 40 ms
· FFS whether D2DSS period is configurable/pre-defined, e.g., depending on scenarios




	Agreement:
· For out-of-coverage UEs
· Synchronization resources that occur periodically are used for transmitting D2DSS 
· FFS whether PD2DSCH (if supported) is transmitted
· Size of a synchronization resource is FFS
· It is fixed in specification
· Periodicity of synchronization resources is pre-configured 
· Whenever a D2D Synchronization Source transmits on a synchronization resource, it transmits at least D2DSS on the synchronization resource, and receives at least D2DSS on other synchronization resource(s) (which may or may not be pre-configured)
· Which synchronization resource is used for transmission is FFS
· FFS: timing offset between transmit and receive resources
· FFS: possible mechanism to handle the case of other out-of-coverage UEs transmitting on the same synchronization resource as the UE is transmitting on. 
· Working Assumption: For both in-coverage and out-of-coverage, a synchronization resource for D2DSS occupies the 6 central RBs of a sub-frame




Synchronization resource period
In this section of the paper we present the synchronization resource allocation. Placing D2DSS within the SA region instead of the data region allows more efficient data transmission since all resources can be used only for data. We propose SA resource pool period to be 40 ms [2] Therefore, D2DSS period should be fixed, 40ms. In addition, to reduce the impact on the SA region, D2DSS only use center 6RBs of first subframes of the SA region. Figure 1 shows the resource allocation of D2DSS relative to SA and Data resources.
Proposal 1:
D2DSS period should be placed in SA resource pool timing because of less impact of data.

Placing D2DSS within the SA region instead of the data region allows more efficient data transmission since all resources can be used only for data.
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Figure 1: D2D resource allocation

Resource allocation in synchronization reserved region.
In this section, we present the resource allocation in synchronization reserved region. We propose the PD2DSCH is placed between 2 D2DSSes [2]. D2DSS and PD2DSCH's collisions are significantly damaged on the system. We propose 3 patterns for the non collision position of D2DSS and PD2DSCH as shown in Figure 2. We call this pattern D2DSS config. The sequence of D2DSS is based on PSS and linked to D2DSS config. The sequence shows the D2DSS config. In order to avoid D2DSS/PD2DSCH collisions we propose a D2D UE selects one of the 3 patterns shown in Figure 1 and transmit the same pattern for every D2DSS/PD2DSCH transmission.
Proposal 2:
D2DSS and PD2DSCH’s allocation should have several patterns for collision reduction.

Synchronization source can select 1 of 3 patterns randomly for collision reduction. For further study, it can be considered that synchronization source UE detect D2DSS config and avoid the detected D2DSS config.

Proposal 3:
Synchronization source can select 1 of 3 patterns randomly for collision reduction.
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Figure 2: D2D synchronization signal pattern (D2DSS config)

Conclusions
Proposal 1:
D2DSS period should be placed in SA resource pool timing because of less impact of data.
Proposal 2:
D2DSS and PD2DSCH’s allocation should have several patterns for collision reduction.
Proposal 3:
Synchronization source can select 1 of 3 patterns randomly for collision reduction.
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