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1 Introduction
At RAN1#78bis, several agreements were reached on synchronization procedure, including:
· For in-coverage UEs, 

· 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.

This contribution focuses on the above agreements and provides details on how the eNB instructs particular in-coverage UEs to transmit D2DSS. 
2 Who transmits D2DSS while in-coverage?

Considering the agreements made at RAN1#78bis, one question to answer would be what is the basis for eNB to instruct particular in-coverage UEs to transmit D2DSS?
It would be useful if the eNB knew whether the in-coverage UE was in vicinity of an out-of-coverage UE as the purpose of D2DSS transmission is to help out-of-coverage UEs obtain network timing. It is wasteful to have in-coverage UEs far away from out-of-coverage UEs transmit D2DSS.
The out-of-coverage UE which has not yet been synchronized to the network and has become a synchronization source (such as UE 2 in Figure 1) sends D2DSS from D2DSSue_oon in predetermined resources [2]. 
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Figure 1: In-coverage UEs can correct timing for out-of-coverage UEs.

Once the in-coverage UE detects D2DSS transmissions from the out-of-coverage UE, it can report such detection to eNB.  Then eNB based on the reports can configure some in-coverage UEs to become synchronization source. This is shown in Figure 2.
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Figure 2: An in-coverage UE listens to D2DSS transmissions of out-of-coverage UEs, and reports to eNB such detections.
Ideally, a report including number of received D2DSSs, signal strength, etc. would be valuable to ensure proper in-coverage UEs are selected by the eNB to become synchronization source. However, considering the limited time left in Rel-12, we suggest having a UE transmit a simple request with no additional information when it detects a D2DSS from D2DSSue_oon.
Proposal 1: An in-coverage UE sends a request to the eNodeB to become a synchronization source if it has detected a D2DSS from an out-of-coverage UE
3 D2DSS transmissions by a UE not having SA/Data to transmit
In this section, we aim to extend the current agreements to enable D2DSS transmission by in-coverage UEs not having SA/data to transmit. In [1], we mentioned the benefits of having an in-coverage UE transmitting the D2DSS to help out-of-coverage UEs obtain network timing and reduce the interference from out of coverage UEs. The in-coverage UE may not have SA/data to transmit, but could be in the vicinity of out-of-coverage UEs as shown in Figure 1 (UE 1). Therefore, it is beneficial to have UE 1 transmitting D2DSS even if it has no SA/data.
Observation 1: It can be beneficial to have in-coverage UEs without SA/data transmit D2DSS in terms of interference reduction.
The agreements in RAN1#78bis already allow an RRC_Connected in-coverage UE having SA/data to transmit to be instructed by eNB via dedicated signaling to transmit D2DSS. The same mechanism can be applied to the UE not having SA/data to transmit. Therefore, we propose the following:
Proposal 2: In each subframe in the D2DSS resource, the in-coverage UE not transmitting SA or D2D data within the SA/data period shall transmit D2DSS if the UE is RRC_Connected and the eNB has instructed it (by dedicated signalling) to start D2DSS transmission. 

4 Reception aspects of D2DSS

An in-coverage UE aiming to detect D2DSS transmitted by out-of-coverage UEs needs to scan for such transmissions.  The scanning procedure can be as follows: the eNB sets a periodic scanning window for an in-coverage UE as shown in Figure 3. The UE then scans for D2DSS transmitted by other UEs within the scanning window. The window is determined by: 
· Its periodicity. For example, it can be the same as, or larger than D2DSS transmission periodicity.
· A starting position. For instance, the starting position could be the first D2D subframe of a radio frame signaled whose relative index is within a scanning period.
· A window length which can be fixed (to e.g., 40 ms). 
Figure 3 illustrates the scanning window. Note that with the proposed flexibility of the scanning parameters, multiple in-coverage UEs can take turns scanning. This way, the UE power consumption is only marginally increased.
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Figure 3: scanning window for D2DSS detection
The in-coverage UE at least scans for the duration of the scanning window. If the UE battery is running low, the UE may quit scanning or may indicate a low battery level to the network, and the network could release the UE from scanning for D2DSS transmissions. From battery consumption point of view, the network could also only configure scanning for idle UEs (performed in DRX cycles).
Proposal 3: The network configures a periodic scanning window for an in-coverage UE. Scanning starts in a predefined subframe (e.g., first D2D subframe) within a radio-frame. The radio-frame index within a scanning period is signaled to the UE. The scanning window length is fixed.
5 Conclusion
This contribution augments the agreements made in the last RAN1 meeting for synchronization procedure, by making the following observations and proposals:
Observation 1: It is can be beneficial to have in-coverage UEs without SA/data transmit D2DSS in terms of interference reduction.

Proposal 1: An in-coverage UE sends a request to the eNodeB to become a synchronization source if it has detected a D2DSS from an out-of-coverage UE.

Proposal 2: In each subframe in the D2DSS resource, the in-coverage UE not transmitting SA or D2D data within the SA/data period shall transmit D2DSS if the UE is RRC_Connected and the eNB has instructed it (by dedicated signalling) to start D2DSS transmission.
Proposal 3: The network configures a periodic scanning window for an in-coverage UE. Scanning starts in a predefined subframe (e.g., first D2D subframe) within a radio-frame. The radio-frame index within a scanning period is signaled to the UE. The scanning window length is fixed.
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