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1 Introduction
In the last RAN1 meetings, using Synchronization Heads (SHs) to facilitate D2D operation has been discussed. As the term suggests, the main purpose of an SH is to provide synchronization. 
In [1], the following has been agreed as a working assumption:
· Before starting to transmit D2DSS, a UE scans for synchronization sources

· If a synchronization source is detected, the UE may synchronize its receiver to it before it may transmit D2DSS

· UEs may transmit at least D2DSS derived from D2DSS received from a D2D synchronization source.

· Details of under what circumstances a UE transmits D2DSS are FFS

· If a UE transmits D2DSS, the rules for determining which source the UE uses as the timing reference for its transmissions of D2DSS are as follows:

· Synchronization sources which are eNodeBs have a higher priority than synchronization sources which are UEs

· FFS whether synchronization sources which are UEs within network coverage have a higher priority than synchronization sources which are UEs outside network coverage

· Note that this would imply that there is a means to distinguish between a D2DSS transmitted by a UE in coverage and a D2DSS transmitted by a UE out of coverage

· Other details are FFS (including timing advance details)

· If no synchronization source is detected, a UE may nevertheless transmit D2DSS

· A UE may reselect the synchronization source it uses as the timing reference for its transmissions of D2DSS if the UE detects a change in the synchronization source(s) 

· Detailed rules FFS 
The following related proposal has also been left for further discussion [1]:
· Definition: A synchronization head is a synchronization source other than eNodeBs that does not derive transmit synchronization from any other D2D synchronization sources

· Note: this WF does not necessarily imply additional functionalities for the synchronization cluster head as compared to other D2D-enabled UEs

· UEs may act as synchronization source and relay the synchronization received from D2DSS/PD2DSCH received from a D2D synchronization source

· The synchronization associated from a certain eNB or synchronization head can be relayed at most by n hops

· FFS values for n are 2,3,4.

In this contribution, we provide a summary of possible Synchronization Head functionality and also discuss the need and importance of such functionality for supporting the D2D operation.
2 Synchronization Heads
It has been agreed that, prior starting D2D transmissions, a UE tries to scan for synchronization signals and attempts to synchronize to a detected synchronization source [1].

When the UE is within the network coverage, it is natural that the UE synchronizes to the serving eNodeB at least when it is in the RRC_CONNECTED state. The UE may also relay synchronization by taking on the role of a UE synchronization relay. When the UE is in the RRC_IDLE state, currently the UE cannot transmit in general for cellular operation, which is the way the UE will operate also for D2D and thus acquiring synchronization for transmitting D2D signals is not needed either. If permitted by the network, the UE may still, however, transmit D2D signals also in the RRC_IDLE state, and in this case it would still be natural for the UE to acquire transmit synchronization from the cell it is camping on. More details on synchronization procedures are provided in [2].
· Observation 1: Within network coverage, there is no need in any independent synchronization sources specific to D2D.

When out of coverage, a UE which needs to transmit and is not able to detect any suitable D2D synchronization source and derive its transmit synchronization from another source, may become a synchronization source itself, i.e., start transmitting D2DSS/PD2DSCH according to its internal synchronization reference which is not derived over the air from any other D2D signals. 
· Observation 2: For UEs out of coverage, it may be impossible to derive a suitable transmit synchronization reference from another D2D source, which justifies the need for such UE to be able to become an independent D2D synchronization source.
· Proposal 1: A synchronization head is a synchronization source other than eNodeBs that does not derive transmit synchronization from any other D2D synchronization sources.
In practice, especially in public safety scenarios or emergency situations, one should assume that any UE may potentially be out of coverage at some point. It is thus important that any such UE can become an SH, if needed. This has also been emphasized by the Public Safety community [3] in order to avoid single failure-points in the distributed D2D protocols.
· Proposal 2: Any UE may be a synchronization head when out of coverage.

In the previous meetings, it has been proposed by some companies that a cluster head is also involved in RRM and resource allocation for D2D, i.e., a cluster head has been seen in some contributions has been seen as a more capable node with more functions/responsibilities than a regular UE or as ‘a super UE’. We believe that this is not necessary for SHs and the achieved performance optimization is not enough to justify the increased complexity for UEs.
· Proposal 3: Being an SH should not imply any additional complexity for the UE, except its ability to be an independent synchronization and transmit D2DSS.
3 Summary

The following has been observed and proposed in this contribution:

· Observation 1: Within network coverage, there is no need in any independent synchronization sources specific to D2D.

· Observation 2: For UEs out of coverage, it may be impossible to derive a suitable transmit synchronization reference from another D2D source, which justifies the need for such UE to be able to become an independent D2D synchronization source.
· Proposal 1: A synchronization head is a synchronization source other than eNodeBs that does not derive transmit synchronization from any other D2D synchronization sources.
· Proposal 2: Any UE may be a synchronization head when out of coverage.
· Proposal 3: Being an SH should not imply any additional complexity for the UE, except its ability to be an independent synchronization and transmit D2DSS.
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