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Introduction
According to the Rel-13 D2D WID, one objective is to enhance the D2D discovery as described below
1. Define enhancements (if needed) to D2D discovery to enable the following features: 
0. Type 1 discovery for the partial and outside network coverage scenarios targeting public safety use [RAN1].

During RAN1#80bis, the following agreement was taken:
Working Assumption:
· 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 address the FFS points in the above agreement.

Discussion
Considering that discovery may be used as a background always-on process it makes sense to optimize energy consumption when possible. At the same time it is appropriate to confirm the working assumption that no changes in the receiver behaviour for detecting another SyncRef UE should be assumed in Rel-13, as compared to Rel-12. We observe the following:
· Behaviour 1 (Rel-12 discovery behaviour) is sufficient whenever the UE is only interested in being detected by another UE that uses the same synchronization reference. This is the case when the OoC UE is synchronized to an InC UE, according to the information carried by SLSS/PSBCH.
· Behaviour 2 (Rel-12 communication behaviour) is needed whenever the OoC UE is interested in being detected by another UE that may use a different synchronization reference. 

Observations:
· Behaviour 1 (Rel-12 discovery behaviour) is sufficient to allow discovery between UEs that use the same synchronization reference.
· In the other cases, Behaviour 2 is needed.

We observe also that at least for UE-NW relay discovery, TMGI advertisement and Cell ID announcement the OoC UE is only interested in discovery with other InC UEs, and vice-versa. However, for Group Member Discovery it makes sense to support even discovery between OoC UEs.
Observation:
· At least for UE-NW relay discovery, TMGI advertisement and Cell ID announcement the OoC UE is only interested in mutual discovery with other InC UEs.

Based on the above observations, we propose the following behaviour that combines energy efficiency with functional flexibility:
Proposals:
· An OoC UE that is synchronized to an InC UE follows Behavior 1 (one-shot SLSS/PSBCH transmission) if it is participating in either UE-NW relay discovery, TMGI advertisement or Cell ID announcement.
· Otherwise, the UE follows Behavior 2 (periodic SLSS/PSBCH transmission)

While we prefer to specify the conditions for using either of Behavior 1 and Behavior 2, we may also consider leaving the SLSS/PSBCH behaviour selection to UE implementation.

Conclusions
In this contribution, we have some analysis on how to support discovery for partial and outside network coverage scenarios and propose the following
Observations:
· Behaviour 1 (Rel-12 discovery behaviour) is sufficient to allow discovery between UEs that use the same synchronization reference.
· In the other cases, Behaviour 2 is needed.
· At least for UE-NW relay discovery, TMGI advertisement and Cell ID announcement the OoC UE is only interested in mutual discovery with other InC UEs.

Proposals:
· An OoC UE that is synchronized to an InC UE follows Behavior 1 (one-shot SLSS/PSBCH transmission) if it is participating in either UE-NW relay discovery, TMGI advertisement or Cell ID announcement.
· Otherwise, the UE follows Behavior 2 (periodic SLSS/PSBCH transmission)



