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1 Introduction
At RAN1#76bis, an agreement was reached on synchronization procedure:

· 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 synchronization source are FFS

This contribution first discusses the necessity of additional criteria for a UE to be configured as a D2D synchronization source, and then provides a solution which may be suitable to both in-partial-network-coverage group and a group across cells.   
2 Necessity of Prior Knowledge for Synchronization Source Configuration
The agreement suggests that there are merits of configuring in-network-coverage UEs as synchronization sources. On the other hand, benefits from configuring an in-network-coverage UE as a synchronization source are expected when the UE is close to the coverage boundary and is able to detect out-of-network-coverage UEs located in its vicinity. The eNB may utilize knowledge of certain statistics (BLER, CCE levels, RRM measurements etc) that will indicate if the UE is close to coverage edge and may be able to determine whether a potential in-network-coverage UE is located close to the coverage boundary. However, the eNodeB will not be able to determine the presence of out-of-network-coverage UEs nearby an in-network-coverage UE, nor can it detect if the UE has detected out-of-network-coverage UEs. Thus, if no prior knowledge is obtained, the eNodeB can configure UE(s) to become Synchronization Source, albeit with a number of undesirable consequences as a result:  
· System resources for D2DSS and transmit power of an in-network-coverage UE transmitting D2DSS may be wasted if actually there is no out-of-network-coverage UEs in its vicinity. System resources and transmit power may still not be utilized efficiently if the configured UE is not close to the out-of-network-coverage UEs while there does exist a closer UE. 
· The UE may lose opportunities for both cellular UL transmission and D2D transmission/reception, if a UE is configured to transmit unnecessary D2DSS since the UE can neither be scheduled cellular UL transmission nor transmit/receive D2D in the D2DSS subframe. 
Observation 1: It is necessary for an eNB to have prior knowledge whether an in-network-coverage UE is detecting the presence of out-of-coverage UEs, in order to configure an appropriate UE to be a synchronization source.
3 UE Reporting about Presence of an Out-of-network-coverage D2D UE 
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Figure 1. An example of UE reporting procedure for detecting out-of-network-coverage UEs.
In RAN1#76bis, it was agreed that the D2DSS of a synchronization source derived from an eNodeB is different from the D2DSS of a synchronization source not derived from an eNodeB. Therefore, if an in-network-coverage UE detects a D2DSS not being derived from an eNodeB, the UE can determine that there is an out-of-network-coverage UE nearby, which may trigger sending a report to the eNodeB for an assignment to be a D2D synchronization source. While the necessity of providing prior knowledge is clear from Sec. 2, it should also be noted that the additional work of introducing such UE reporting procedure is not large.   
· The RAN1#76bis agreement implies that it will be possible to distinguish an in-network-coverage UE and an out-of-network-coverage UE since the D2DSS should carry information whether it has a timing reference derived from eNodeB or not, cf. [1]. 

· For out-of-network-coverage scenarios, it was agreed in RAN1#76bis to define a measurement of the D2DSS signal strength and a receive power threshold(s), which would be used to determine whether a UE could become a synchronization source, cf. [2]. Thus, this measurement procedure could be reused for an in-network-coverage UE in order to determine whether it has detected an out-of-network-coverage UE. 
· The information provided in a UE report would be very limited, e.g., one bit is sufficient to indicate the detection of at least one out-of-network-coverage UE. The information may be reported occasionally, e.g., when an in-network-coverage UE requests to switch on (and off) the D2DSS.  Physical layer signaling to carry the one bit might be desirable, since public safety being the main focus of Release-12 may require more instant responses, and physical layer signaling is more efficient than higher layer signaling to carry one bit.
Whether the UE eventually becomes configured as a synchronization source is decided only by the eNodeB and there should not be any additional criteria in addition to the eNodeB’s configuration. It is noted that the eNodeB may still take other factors into consideration for determining whether to perform the configuration. For example, if multiple in-network-coverage UEs report detection of D2DSS not being derived from an eNodeB, the eNodeB may designate which UE/UEs to send the synchronization signal based on mobility, UE traffic load, etc.  

Observation 2: The UE becomes a synchronization source according to the eNodeB configuration and no additional criteria apply.
The merit of configuring UEs to become synchronization sources relies on that the eNodeB can utilize UE reports. A reporting UE has to be in RRC Connected mode; therefore, we actually do not see a strong motivation to have RRC Idle UEs being synchronization source. Otherwise, the eNodeB could not easily control the D2DSS transmissions in the cell. 
Observation 3: UEs in coverage should be RRC connected in order to transmit D2DSS.
Thus, a UE reporting procedure as exemplified in Fig. 1 should be adopted, which leads to the following proposal.
Proposal: 
· An in-network-coverage UE can report to the eNodeB the detection of out-of-network-coverage UEs.
· One bit report is sufficient. 
4 Conclusion
This contribution discusses the necessity of prior knowledge for in-network-coverage synchronization source configuration and a UE reporting method is put forward to provide necessary information for eNodeB to make a selection: 
Observation 1: It is necessary for an eNB to have prior knowledge whether an in-network-coverage UE is detecting the presence of out-of-coverage UEs, in order to configure an appropriate UE to be a synchronization source.
Observation 2: The UE becomes a synchronization source according to the eNodeB configuration and no additional criteria apply.
Observation 3: UEs in coverage should be RRC connected in order to transmit D2DSS.
Proposal: 
· An in-network-coverage UE can report to the eNodeB the detection of out-of-network-coverage UEs.

· One bit report is sufficient. 
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