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1 Introduction
RAN1 has exensively discussed and agreed on a number of synchronization procedures required for ProSe discovery and communications. More specifically, RAN1 has agreed to the following [1]:
	· A D2D Synchronization Source transmits at least a D2D synchronization signal (D2DSS), which is used to obtain time and frequency synchronization 

For in-coverage UEs for discovery and communication

· 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
PD2DSCH transmissions

· Communication UEs transmitting D2DSS transmit PD2DSCH in-coverage and out-of-coverage 

· In coverage UEs participating only in discovery do not transmit PD2DSCH

· PD2DSCH contains at least the following parameters – DFN, TDD UL/DL configuration.  Other parameters such as tx transmission pools, system BW, etc are still part of the ongoing discussions


This contribution discusses the configuration and triggers for transmission of synchronization signals that need to be supported by RAN2.

2 Discussion 
2.1 Configuration Aspects
According to RAN1 agreements, an Idle mode ProSe communication and discovery UE should initiate the transmisson of D2DSS if a measured RSRP value is below a configured threshold.   Therefore, to support such operation for Idle mode UEs the RSRP threshold and configuration needs to be provided in the SIB.  

RAN2 has currently introduced two SIBs, SIB18 for communication and SIB19 for discovery.  Provided that the synchronization parameters are common one option is to include the synchronization parameters in one of the SIBs only (e.g. SIB18).  However, the network or the UE may only support communication or discovery, which would result in the transmition of only one SIB (the one the network supports) and the UE to only understanding/receiving one SIB.  To resolve this issue, one option is to require all UEs supporting discovery to read the SIB18 even if they don’t support D2D communication and to allow the network to transmit SIB18 only with synchronization parameters (e.g. with no communication parameters if it doesn’t support D2D communication).  The other option is to transmit the information over both SIBs (if both are transmitted).  Even though this may result in overhead and information being duplicated, it may be overall simpler for the UE to be able to obtain the information from either SIBs .  
Proposal 1: RSRP threshold and the synchronization parameters IE are supported in both SIB18 and SIB19 
For UE in RRC connected, the network should be able to explicitly configure the UE to start D2DSS transmissions, e.g. an indicator is needed to start or stop D2DSS transmissions. 

Additionally, according to RAN1 agreements, the network should also have the flexibility to configure the UE with a broadcasted RSRP threshold that is used to is used by the UE to determine when D2DSS transmissionscan be started or stopped. 

To achieve this flexibility, the following signaling configuration options need to be supported:
1. NW Command to start D2DSS

2. NW Command to stop D2DSS

3. Configuration of RSRP Thresholds to allow UE determination of start/stop of D2DSS transmission.

Proposal 2: RRC signalling should be introduced to indicate to the UE to behave according to one of the following options (1) start D2DSS 2) follow RSRP threshold criteria 3) stop D2DSS 
2.2 Other Aspects for Communication
A ProSe communication UEs that transmits D2DSS will also transmit PD2DSCH. For Rel-12, the main motivation of supporting PD2DSCH transmissions by in-coverage UEs is to support the partial network coverage scenarios.  The eNB uses the in-coverage UEs (via the PD2DSCH) as intermediaries to convey cell specific information (such as timing and Tx resource pool resources).  Such approach allows the out-of-coverage D2D UEs which are in the vicinity of the cell to make use of the network configured timing and Tx pools for SA/data, therefore minimizing cell-edge interference problems between eNB controlled cellular UEs and D2D UEs.  
To provide this information, RAN1 is currently discussing the inclusion of Tx resource configuration in the PD2DSCH to indicate the SA and D2D data subframes that out-of-coverage UEs should be using.  The number of bits that can be transmitted over the PD2DSCH puts a limitation on the amount of information that the in-coverage UE can provide and the number of resources it can signal.  Consequently, the UE may not be able to forward the full transmission pool(s) information over the PD2DSCH and will have to determine which tx resource information it should include.  This can be determined by the UE either autonomously or based on some eNB configuration.  

To provide the network with the flexibility of properly managing its resources and potentially limit the utilization of resources (by uncontrolled out-of-coverage D2D UEs) to a sub-set of the overall D2D transmission resources, we propose that the network should explicitly indicate to the UE what tx resource information to include in the PD2DSCH.  

Proposal 3: The eNB provides the UE with an explicit configuration of which tx resources (or index to tx resources) are allowed to be included in the PD2DSCH 

To determine whether a ProSe communication  UE is in a partial network scenario, the network may configure the UE with RSRP thresholds to start/stop synchronization transmissions (e.g. D2DSS/PD2DSCH )

In some situations, the UE may be at cell edge, as determined by the RSRP thresholds, but there may be no out-of-coverage UEs in the vicinity. In such scenarios, the in-coverage UE only performing communications may unnecessarily perform D2DSS/PD2DSCH transmissions.  Alternatively, the UE may not meet the configured RSRP thresholds but detect an out-of-coverage UE D2DSS transmission, in which case the in-coverage UE should initiate PD2DSCH transmission to facilitate the communication and minimize interference in the network.  

Assuming that the network can explicitly initiate D2DSS/PD2DSCH transmissions, it may be beneficial for the UE to report to the network when an out-of-coverage UE is detected (e.g. detects a D2DSSue_oon).  Since the set of D2DSS is divided in two groups, D2DSSue_oon and D2DSSue_net, used by out-of-coverage and in-coverage UEs respectively, the UE can easily differentiate and determine that a UE is an out-of-coverage or in-coverage UE.  
The network may use the report of an out-of-coverage UE as an additional trigger to initate D2DSS/PD2DSCH transmissions in the in-coverage UE.  

Proposal 4: Discuss whether any additional triggers for D2DSS/PD2DSCH transmissions are required for in-coverage UEs performing D2D communications 

3 Conclusion
The contribution discussed the configuration aspects for synchronization, and triggers to perform D2DSS/PD2DSCH transmissions. RAN2 is requested to discuss and agree to the following proposals:  

Proposal 5: RSRP threshold and the synchronization parameters IE are supported in both SIB18 and SIB19.
Proposal 6: RRC signalling should be introduced to indicate to the UE to behave according to one of the following options (1) start D2DSS 2) follow RSRP threshold criteria 3) stop D2DSS.
Proposal 7: The eNB provides the UE with an explicit configuration of which tx resources (or index to tx resources) are allowed to be included in the PD2DSCH.
Proposal 8: Discuss whether any additional triggers for D2DSS/PD2DSCH transmissions are required for in-coverage UEs performing D2D communications.
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