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1. Introduction
RAN1 #76bis has agreed the following on the D2D synchronization signals and procedures:
Agreement:
· For selection of a timing reference D2D synchronization source

· The same prioritization rules should be applied for selection and reselection of the synchronization sources

Agreement:
· D2DSS of synchronization source derived from eNB is different to D2DSS of synchronization source not derived from eNB 
Agreement:

· For out-of-coverage

· A UE can become a D2D Synchronization Source if received signal strength of all received D2DSS(s) by the UE are below X dBm 
· FFS on details of how to compute the received signal strength of a D2DSS

· FFS for how long the received signal strength has to be below X dBm
· The value of X dBm is pre-configured

· The value of X can be infinite, i.e., every UE can become a D2D Synchronization Source
· Set of other possible values of X is FFS

· Other criteria under which a UE may become a D2D synchronization source are not precluded – FFS

· Any possible conditions under which a UE shall not become or shall cease to be a D2D synchronisation source are FFS

· For in-coverage

· A UE can become a D2D Synchronization Source at least if it is configured to do so by the eNB

· FFS whether any additional criteria have to be met before a UE that is configured to become a D2D synchronization source can become one. 

· FFS whether any special UE reporting is needed to assist the eNB

· FFS for other criteria, e.g. if the eNB has configured resources within which D2DSS may be transmitted

· Consider interference impact to cellular in such cases. 

· FFS whether UEs in coverage have to be RRC connected in order to transmit D2DSS

· Any possible conditions under which a UE shall not become or shall cease to be a D2D synchronisation source are FFS

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

RAN1#77 has agreed the following on the D2D synchronization procedure:
Agreements:
· 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

RAN1#78bis has agreed the following on the D2D synchronization procedure:

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

· For a UE transmitting SA or D2D data, in each subframe in the D2DSS resource, the UE shall transmit D2DSS if:

· the subframe does not conflict with cellular transmission from the UE perspective, AND

· FFS other defined conditions, including e.g. UE capability, are satisfied, AND

· the subframe is within the SA or D2D data period in which SA or data is transmitted, AND

· the UE is RRC_Connected and the eNB has instructed it (by dedicated signalling) to start D2DSS transmission, AND/OR FFS other condition(s) are satisfied if the UE is not transmitting SA or D2D data within the SA/data period in which the subframe falls OR all of the following conditions are satisfied: 

· an RSRP threshold for communication D2DSS transmission is configured, AND

· if configured, the threshold is configured using SIB

· the threshold can take values {–infinity, -115 … -60 (increments of 5), +infinity}dBm 

· the RSRP value of the UE is less than the threshold, AND

· the eNB has not instructed the UE (by dedicated signalling) to stop D2DSS transmission.

· For a discovery UE, for each discovery pool, the UE shall transmit D2DSS in the first subframe of the discovery pool if this subframe is in the D2DSS resource, or otherwise in the latest subframe of the D2DSS resource before the start of the discovery pool, if:

· the subframe does not conflict with cellular transmission from the UE perspective, AND

· FFS: the UE is not scanning for other D2DSS (details FFS), AND

· FFS other defined conditions, including e.g. UE capability, are satisfied, AND

· the UE transmits a discovery message in the discovery pool, AND

· the UE is RRC_Connected and the eNB has instructed it (by dedicated signalling) to start D2DSS transmission, OR all of the following conditions are satisfied: 

· an RSRP threshold for discovery D2DSS transmission is configured, AND

· if configured, the threshold is configured using SIB

· the threshold can take values {–infinity, -115 … -60 (increments of 5), +infinity}dBm 

· the RSRP value of the UE is less than the threshold, AND

· the eNB has not instructed the UE (by dedicated signalling) to stop D2DSS transmission.

· 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 provide our views on the D2D synchronization procedure. We focus on the discussion of other selection criteria for synchronization sources besides D2DSSRP (D2DSS received power) measurement.
2. D2DSS Selection Criteria
Besides D2DSSRP measurement, other criteria which can be used for a UE to become a D2D synchronization source were left FFS at the previous meeting. Here, we consider the necessity and design details of other criteria for a UE to become a D2D synchronization source for the out of coverage scenario. 
When selecting synchronization sources, several factors including synchronization accuracy, interference avoidance, power consumption, and resource usage should be considered [2][3]. To incorporate these different factors, we propose a priority value based method to address this FFS problem. Multiple considerations can be incorporated in the priority value, therefore making such a scheme more effective than to use only the D2DSSRP value to select synchronization source. To develop a complete solution, other criteria should be further used to address this problem. 
We need to consider other parameters, such as the aging of timing reference; stratum level; synchronization source type; signal strength when determining the synchronization source. The age of timing reference is denoted as the absolute time duration over which a synchronization source has been transmitted D2DSS. If the age of a D2DSS is large (old), it is likely that the D2DSS has been used by more UEs in the network and its D2DSS has higher stability. Hence, it will be given a higher priority accordingly [1]. 
We propose a priority value based synchronization source selection scheme. A UE could calculate the priority value based on the recorded parameters. The parameters are transmitted via the D2D synchronization channel (PD2DSCH). A UE could also calculate the priority value of other D2DSS based on the received parameters. UE can compare its own and any others priority value to select the synchronization source, or to decide whether to become a synchronization source and send out its own D2DSS, or stop transmission as a synchronization source. 
This priority value based method can be used together with D2DSSRP value based method to better select or cease to be a D2D synchronization source. 

Proposal 1: In addition to the agreed rule, a UE computes a priority value based on parameters including the aging of timing reference; stratum level; synchronization source type; signal strength as part of the criteria for synchronization source selection. It decides which synchronization source to sync to, or to whether to transmit D2DSS/PD2DSCH signals based on the priority values.
3. Conclusion
In this contribution, we discussed the required measurement of the D2DSS signal, and other factors that need to be incorporated into the synchronization procedure. We propose to use a priority value based mechanism to determine the D2D synchronization sources.
Proposal 1: In addition to the agreed rule, a UE computes a priority value based on parameters including the aging of timing reference; stratum level; synchronization source type; signal strength as part of the criteria for synchronization source selection. It decides which synchronization source to sync to, or to whether to transmit D2DSS/PD2DSCH signals based on the priority values.
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