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1. Introduction 
In RAN1#80bis meeting, the following working assumptions were made:
· A Rel-13 UE transmitting Type 1 discovery follows one of the following two SLSS transmission behaviours if it transmits SLSS:

· Behaviour 1 (Rel-12 behaviour): The UE in each discovery period transmits SLSS in subframe n determined by Rel-12 behaviour. 

· Behaviour 2: 

· UE in each discovery period in which UE transmits discovery, transmits SLSS every 40ms.

· FFS whether the UE transmits SLSS if it does not transmit a discovery message in a given discovery period. 

· Actual SLSS transmission is subject to other Rel-12 conditions such as WAN prioritization

· The UE also transmits PSBCH in the same subframe of SLSS transmission.

· Same content as PSBCH for Rel-13 communication UEs is used

· FFS if reserved bits of PSBCH are used in Rel-13

· FFS when the UE follows each behaviour.
· It is not intended that the synchronization operation of an out of coverage receiving UE is changed from Rel-12 procedure for detecting another SyncRef UE.
In this contribution, we discuss and analyze the behavior for SLSS and PSBCH transmission regarding FFS issues and give our preference.

2. SLSS transmission when no discovery message is transmitted  
In Rel-12, a transmission probability can be set for each type 1 discovery Tx resource pool [1]. Therefore, if a UE is configured by upper layers to transmit sidelink direct discovery announcements, it may not transmit discovery signal in every discovery period. 
If a PS discovery UE transmits SLSS only in discovery period in which UE transmits discovery message, the UE may transmit SLSS intermittently. For example, if a low transmission probability e.g. 0.25 is set, the UE will generally transmit SLSS in one discovery period every 4 discovery periods. RAN4 agreement on detection of synchronization sources may be impacted. 
However, generally speaking, the transmission probability will be set low only when collision of discovery messages are severe e.g. UE density is relatively high compared with the resource pool size. There would be still enough UEs transmitting discovery messages in every discovery period. As the SLSS transmitted by in-NW coverage UEs are SFN combined, from an outside coverage receiving UE perspective, SFN combined SLSS transmission is still continuous and the detection may not be impacted.
Therefore, we made the following observation:
Observation 1: For Type 1 discovery, synchronization operation of an out of coverage receiving UE may not be changed if an in coverage UE does not transmit SLSS when it does not transmit a discovery message in a given discovery period
3. UE behavior differentiation
Rel-13 UEs transmitting discovery message may follow two different SLSS transmission behaviors. It should be clarified when a UE follows each behavior. 
As discussed in our previous contribution [2], Rel-12 SLSS transmission for discovery, i.e. behavior 1 is to support inter-cell ProSe operation, while the new SLSS transmission behavior i.e. behavior 2 is to support PS discovery in partial and outside NW coverage scenario. Therefore, PS discovery UEs out of NW coverage should follow SLSS transmission behavior 2.
Proposal 1: PS discovery UEs out of NW coverage should follow SLSS transmission behavior 2.
For UEs in NW coverage, whether SLSS transmission behavior 1 or 2 is followed depends on whether the discovery message sent by the UE is for PS usage or non-PS usage. If it is for PS usage, the potential discovery receiving UE can be out of NW coverage, and thus SLSS transmission behavior 2 should be followed; otherwise SLSS transmission behavior 1 should be followed. As UEs performing PS discovery and non-PS discovery may co-exist in the same cell, SLSS transmission behaviors should be differentiated at least on a per-UE basis. Each UE gets service authorization from ProSe function before starting the setup of ProSe direct discovery. Therefore, a simple solution would be to differentiate PS and non-PS discovery by higher layer authorization and UE capabilities. We propose:
Proposal 2: PS discovery and non-PS discovery are differentiated by higher layer authorization and UE capabilities
· UEs performing non-PS discovery follow SLSS transmission behavior 1
· UEs performing PS discovery follow SLSS transmission behavior 2

In addition, for PS discovery UEs which are in NW coverage, the synchronization parameters for transmission, e.g., alpha and P0 should be independent between PS discovery and non-PS discovery. Otherwise, non-PS UE is requested to transmit SLSS with higher power density. Therefore, the synchronization configuration for PS communication could be reused for partial and outside NW coverage scenario. For non-PS discovery UEs in NW coverage, Rel-12 synchronization configuration for discovery shall be used. Alternatively, introduction of additional synchronization parameters for transmission which associated to PS discovery is also considered. Therefore, we propose:
Proposal 3: The synchronization parameters for transmission are independently configured for behavior 1 and behavior 2. 
4. Conclusion
In this contribution, we discussed the remaining issues on Type 1 discovery for partial and outside NW coverage scenarios. Regarding SLSS transmission in discovery period in which discovery message is not transmitted, we made the following observation:
Observation 1: For Type 1 discovery for partial NW coverage scenario, synchronization operation of an out of coverage receiving UE may not be changed if an in coverage UE does not transmit SLSS when it does not transmit a discovery message in a given discovery period
Regarding SLSS transmission behavior differentiation, we proposed:

Proposal 1: PS discovery UEs out of NW coverage should follow SLSS transmission behavior 2

Proposal 2: PS discovery and non-PS discovery are differentiated by higher layer authorization and UE capabilities
· UEs performing non-PS discovery follow SLSS transmission behavior 1

· UEs performing PS discovery follow SLSS transmission behavior 2

Proposal 3: The synchronization parameters for transmission are independently configured for behavior 1 and behavior 2. 
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