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1 Introduction
The feD2D study item was approved in the RAN#73 plenary meeting [1]. The RAN1 related objectives of this study item are as follows.

· Study necessary LTE sidelink enhancements.

· Introduce additional evaluation assumptions to the sidelink evaluation methodology defined in TR 36.843 focussing on analysis of wearable use cases [RAN1,RAN2].

· Identify mechanisms to enable QoS, reliable, and/or low complexity/cost & low energy sidelink [RAN1, RAN2, RAN4].
One of the important aspects of feD2D communication is that it is to provide a reliable unicast PC5 link between the relay and remote UE with low power, low complexity and in a low cost manner. To enable these features, there are a lot of physical layer enhancements that can considered within the limited time units available in RAN1. In this contribution, we discuss our views on the synchronization aspects of feD2D.
2 Discussion
2.1 Coverage scenarios
In TR36.746 [2], there are three coverage scenarios for feD2D are described below.
(1)Evolved ProSe Remote UE and evolved ProSe UE-to-Network Relay UE are EUTRAN in-coverage;

(2)Evolved ProSe UE-to-Network Relay UE is in EUTRAN coverage and evolved ProSe Remote UE can be in enhanced coverage (enhanced coverage implies that the UE is connecting to the network via Rel-13 MTC in CE mode);

(3)Evolved ProSe UE-to-Network Relay UE is in EUTRAN coverage and evolved ProSe Remote UE is out of coverage of EUTRAN.
For coverage scenario (3), the same synchronization mechanism as Rel-12 D2D can be also applied since the remote UE cannot receive synchronization signals from the eNB. 
For coverage scenario (1) and (2), the eNB could provide synchronization signals for both relay UEs and remote UEs to synchronize each other. However, it is beneficial for the relay UE to transmit synchronization signals to remote UEs even if the remote UEs are in the EUTRAN coverage area to avoid the remote UE having to monitor both Uu DL and sidelink. For example, when the sidelink receiver of a remote UE is shared with Uu downlink in FDD, it will be a burden for the UE to frequently receive synchronization signals from eNB in the Uu downlink while the remote UE is operating with sidelink. 
Proposal 1: To reduce the synchronization effort of remote UEs, relay UE based synchronization in the in-coverage area should be supported.
2.1 Synchronization transmission resource
One of the important aspects of feD2D is that the bandwidth of the remote UE can be limited to 6PRB. If the SL bandwidth is relatively greater than the bandwidth of the remote UE, the resource pool can be composed of multiple sub-resource pool whose bandwidth is equivalent to the bandwidth of the remote UE. Considering the feD2D characteristic that the remote UE will connect to the relay UE belonging to the same user/owner, remote UEs will try to identify a specific target relay UE. However if there are multiple candidate sub-resource pools where synchronization signals are potentially transmitted, remote UEs would have to monitor all of them. Since such a “raster operation” will take time and increase power consumption, a more efficient operation method should be considered. 
In rel-13 NB-IoT, the anchor carrier concept has been introduced. A similar concept could also be applied for sub-resource pools of the sidelink. In the anchor sub-resource pool, multiple relay UEs can transmit synchronization signals so that a remote UE can efficiently find its target relay UE. In the anchor sub-resource pool, other signals conveying required information to establish the link between relay and remote UE may also be transmitted.
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Proposal 2: Study an anchor sub-resource pool concept that enables time and power efficient operation.
3 Summary
In this contribution, the following proposals are made:
Proposal 1: To reduce the synchronization effort of remote UEs, relay UE based synchronization in the in-coverage area should be supported.

Proposal 2: Study an anchor sub-resource pool concept that enables time and power efficient operation.
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