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1. Introduction
In the meeting #76bis, when and how a UE can become D2D synchronization source was discussed for both out of coverage and in coverage cases. The original concern is to reduce the transmission frequency of D2DSS from UEs closer to a synchronization source. However it is possible to lead to the lack of synchronization for some necessary discovery and communication. The details and solutions are discussed in this contribution. The agreement from last meeting was listed below as a starting point:
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

2. Discussion
2.1. Out of coverage
Received signal strength of an ISS (Independent Synchronization Source) can indicate the synchronization coverage of an ISS and somehow the “distance” between the receiving UE and ISS as mentioned in online discussion. Some UEs which are closer to a certain ISS may not need to become a D2D synchronization source or send any D2DSS periodically, which can reduce these UEs’ power consumption, while assuming the synchronization coverage of ISS remained. 
However, it may result in that these UEs cannot reach their practical discovery/communication coverage. An instance has been shown in Fig.1. Even when discovery/communication coverage of UE2 is smaller than the synchronization coverage of UE1, UE3 cannot detect the data from UE2 since UE3 may not achieve the synchronization of UE2 if there is no D2D UE at the edge of synchronization coverage of ISS UE1. It is possible to solve this issue in some cases when X dBm is set large, but X dB cannot be proper set since there is not a centralized node can determine it and the above case may always exist unless X is infinite.. 
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Figure 1: An example for out of coverage scenarios
There are two solutions:

Option 1. The value of X is infinite for all out-of-coverage (OOC) UEs, i.e. each OOC UE can become a D2D synchronization source.
Option 2. The value of X is set according to its practical scenario, e.g. density of broadcast group and coverage while the UE out of synchronization coverage of ISS can trigger UE (received power>XdBm) in the ISS coverage to become a synchronization source.
We prefer to option1, which can avoid any complexity of XdBm decision and possible triggering mechanism. Also, if there is not limitation of the number of synchronization source, OOC UE can become D2D synchronization source only when it has data (discovery/communication) to transmit. That can effectively reduce power consumption, which can equally solve the key issue when proposing X dBm.
Proposal 1: An OOC UE to transmit D2D discovery/communication data becomes a D2D synchronization source if received signal strength of all received D2DSS(s) by the UE are below X dBm and the value of X is infinite.

2.2. In coverage
Different from the case of out of coverage, the original in coverage synchronization source is eNB, which can configure whether UE can become a D2D synchronization source according to the current measurement report from UEs. It provides the UEs, whose receiving power strength of signal from synchronization source (eNB) larger than a certain value X, opportunities to reduce power consumption even when these UE will send discovery/communication data. At the meanwhile, it can also reduce potential interference to cellular traffic from the UEs closer to eNB.
The same as the analysis in the case of OOC, a trigger mechanism is possible to guarantee UE2’s discovery/communication coverage (example as replacing UE1 by eNB in Fig.1). Otherwise it can allow UEs whose receiving power strength is larger than XdBm as a synchronization source when it is about to transmit discovery/communication data. To have a more common design with that of OOC, the latter option is preferred.
Proposal 2: When a UE is allowed to become a D2D synchronization source

-  If received signal strength of all received D2DSS(s) by the UE is below X dBm which is configured by eNB, a UE becomes a D2D synchronization source. 
-  If received signal strength of any received D2DSS(s) by the UE is larger than X dBm which is configured by eNB, an in-coverage UE to transmit D2D discovery/communication data becomes a D2D synchronization source.
3. Conclusion 

Following online discussion in the last meeting, this contribution analyzes further when and how a D2D UE becomes a synchronization source in both out of coverage and in coverage cases. Two proposals are given as below:
Proposal 1: An OOC UE to transmit D2D discovery/communication data becomes a D2D synchronization source if received signal strength of all received D2DSS(s) by the UE are below X dBm and the value of X is infinite.

Proposal 2: When a UE is allowed to become a D2D synchronization source

- If received signal strength of all received D2DSS(s) by the UE is below X dBm which is configured by eNB, a UE becomes a D2D synchronization source. 

- If received signal strength of any received D2DSS(s) by the UE is larger than X dBm which is configured by eNB, an in-coverage UE to transmit D2D discovery/communication data becomes a D2D synchronization source.
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