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1. Introduction
Considering the following objective of Rel-13 eD2D WI [1] and RAN1 agreements, this contribution provides detailed discussions on how to define SLSS/PSBCH transmission for D2D discovery in partial (p-NW) and outside network (out-NW) coverage.

· Define enhancements (if needed) to D2D discovery to enable the following features: 

· Type 1 discovery for the partial and outside network coverage scenarios targeting public safety use [RAN1].

· Agreement in RAN1#78bis meeting

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

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

2. Discussions
When D2D UE transmits D2D discovery that is expected to be received by out-NW UEs, it is desirable to transmit both SLSS and PSBCH. This is because without PSBCH reception, out-NW UEs can neither know MasterInformationBlock-SL (MIB-SL) (e.g., inCoverage, sl-Bandwidth, subframeAssignmentSL, directFrameNumber/directSubframeNumber, reserved [2]) nor receive D2D discovery correctly. 
Proposal 1: When D2D UE transmits D2D discovery that is expected to be received by out-NW UEs, it is desirable to transmit both SLSS and PSBCH.

With having Proposal 1, it needs to be discussed which D2D discovery transmitting UE needs to transmit PSBCH. At least, one aspect needs to be taken into consideration, e.g., D2D UE implementation complexity, and the following options can be considered:
· Alt#1: Any D2D UE transmitting discovery also transmits PSBCH when it transmits SLSS. 
Even though Alt#1 can provide more opportunities of PSBCH reception to out-NW UEs, it is not desirable since it mandates PSBCH transmission for discovery-only UEs that does not need to implement such a feature in Rel-12. 
· Alt#2: D2D UE capable of D2D communication and/or having intention to transmit D2D communication transmits PSBCH when it transmits SLSS for discovery.
Alt#2 is better in view of UE implementation because such UEs already have the capability of PSBCH transmissions. If the relaying operation is defined as a capability separated from D2D communication and the main reason of sending discovery to out-NW UEs is the relay UE discovery, the capability or intention of relaying operation can be used instead.

· Alt #3: D2D UE transmits PSBCH when it transmits SLSS if it transmits discovery for public safety service.
Alt#3 more specifically targets the case of public safety discovery, but it requires precise definition of “discovery for public safety service.” As an example, a certain discovery message format can trigger PBSCH transmissions while the message format can be indicated by some method discussed in [3]. 

Proposal 2: With having Proposal 1, it needs to be discussed which D2D discovery transmitting UE needs to transmit PSBCH. At least, one aspect needs to be taken into consideration, e.g., D2D UE implementation complexity, and the following options can be considered:

· Alt#2: D2D UE capable of D2D communication and/or having intention to transmit D2D communication transmits PSBCH when it transmits SLSS for discovery.

· Alt #3: D2D UE transmits PSBCH when it transmits SLSS if it transmits discovery for public safety service.

In Rel-12, when SLSS transmission is triggered by D2D discovery, in-NW (inside network) UE transmits SLSS in the first subframe of the D2D discovery pool if this subframe is in the SLSS resource, or otherwise in the latest subframe of the SLSS resource before the start of the D2D discovery pool. Such operation can be sufficient for D2D discovery which operates only for in-NW UEs that can receive the information on the synchronization from the network. However, we think that the operation for D2D discovery targeting out-NW UEs should be different from that for Rel-12 D2D discovery (only targeting in-NW UEs) in the sense that SLSS needs to be received by out-NW UEs. To be specific, out-NW UE can have a large frequency error and SLSS detection performance should be reliable even under a large frequency offset. Furthermore, out-NW UEs do not have the network assistance such as SLSS ID and the synchronization reference window. To resolve this issue, for example, the following enhancements for in-NW UE’s SLSS transmission can be considered. By applying these options, more fast and reliable synchronization of out-NW UEs can be achieved. Here, Option#1 can be also applied to out-NW UE’ SLSS transmission.
· Option#1: D2D UE transmits SLSS in multiple SLSS subframes before the start of D2D discovery pool.
· Option#2: If eNB has instructed in-NW UE to start SLSS transmission, it transmits SLSS continuously before receiving (dedicated) signaling instructing it to stop SLSS transmission from eNB.
Proposal 3: When SLSS transmission is triggered by D2D discovery, the following enhancements can be considered for more fast and reliable synchronization of out-NW UEs.

· Option#1: D2D UE transmits SLSS in multiple SLSS subframes before the start of D2D discovery pool.

· Option#2: If eNB has instructed in-NW UE to start SLSS transmission, it transmits SLSS continuously before receiving (dedicated) signaling instructing it to stop SLSS transmission from eNB.
3. Conclusion
This contribution discussed about how to define SLSS/PSBCH transmission for D2D discovery in p-NW and out-NW coverage. The following proposals were made:
Proposal 1: When D2D UE transmits D2D discovery that is expected to be received by out-NW UEs, it is desirable to transmit both SLSS and PSBCH.

Proposal 2: With having Proposal 1, it needs to be discussed which D2D discovery transmitting UE needs to transmit PSBCH. At least, one aspect needs to be taken into consideration, e.g., D2D UE implementation complexity, and the following options can be considered:

· Alt#2: D2D UE capable of D2D communication and/or having intention to transmit D2D communication transmits PSBCH when it transmits SLSS for discovery.

· Alt #3: D2D UE transmits PSBCH when it transmits SLSS if it transmits discovery for public safety service.

Proposal 3: When SLSS transmission is triggered by D2D discovery, the following enhancements can be considered for more fast and reliable synchronization of out-NW UEs.

· Option#1: D2D UE transmits SLSS in multiple SLSS subframes before the start of D2D discovery pool.

· Option#2: If eNB has instructed in-NW UE to start SLSS transmission, it transmits SLSS continuously before receiving (dedicated) signaling instructing it to stop SLSS transmission from eNB.
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