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Discussion
1 Introduction
This paper discusses the details of discovery out of coverage.
2 Discussion

To support discovery out of coverage, the UE should be provided with the discovery configuration that is applicable when out of coverage. In Rel-12, preconfiguration message was introduced for such purpose. Then it is most straightforward to extend the preconfiguration so as to further include discovery preconfiguration in the preconfiguration message.  
Proposal 1 To extend SL-Preconfiguration to further include the preconfiguration for sidelink discovery 

Then the use of preconfiguration should be restricted only in case UE is out of coverage. The coverage detection should be evaluated on the frequency on which the discovery is to be performed. This is same as Rel-12 communication. No new criteria for detection of in-coverage/out-of-coverage needs to be introduced. 
Proposal 2 UE evaluates whether it is in coverage or not on the frequency on which discovery is intended, by using the Rel-12 criteria.

The preconfiguration needs to be validated based on e.g. location of the UE, and so on, similar to validation of Rel-12 preconfiguration. The validation is performed by upper layer, as the information needed for the validation is configured by upper layer O&M objects (MO). 
Proposal 3 UE uses a valid preconfiguration for discovery when out of coverage on the discovery carrier. 

Proposal 4 The validity of preconfiguration is determined by upper layer (same as for sidelink communication)

If UE is out of coverage, it should be able to determine synchronization source, and if no sync source is available, it should be able to a sync source. MasterInformationBlock-SL was introduced in Rel-12 to propagate the basic radio parameters used by sync sources. This kind of message is also needed for discovery out of coverage. If we introduce a new message that is the discovery version of MasterInformationBlock-SL, the PS UE needs to read and decodes two MasterInformationBlock-SL messages one for discovery and another for communication, when it is out of coverage, which is burden to UE operating out of coverage. So we propose to aim to reuse Rel-12 MasterInformationBlock-SL and to not introduce no new MasterInformationBlock-SL for discovery. ,  

Proposal 5 To aim at reusing the Rel-12 MasterInformationBlock-SL also for discovery. 

In Rel-12, sidelink communication is prioritized over sidelink discovery because communication is for public safety communication while discovery is mainly intended for commercial purpose. Now that discovery is optimized for public safety purpose, we can revisit the legacy prioritization. Since the discovery normally happens with low duty cycle, the loss of one discovery opportunities means relatively longer latency. Furthermore there is a chance that discovery operation is continuously blocked due to high activity of communication, which would be problem for e.g. group member discovery or relay discovery. So we propose to introduce the degree of freedom from UE side such that UE is allowed to prioritize PS discovery over communication. If network control is needed, we could introduce such network control with a simple control bit.   
Proposal 6 UE is allowed to prioritize discovery for public safety over communication
Proposal 7 To discuss if network control for prioritization of PS discovery is needed. 

Rel-12 synchronization for discovery is not sufficient for PS purpose especially in case UE is out of coverage. To provide reasonable performance, RAN1 recently introduced the option of more frequenct SLSS transmission for PS discovery (SLSS tx of every 40ms). This requires UE AS to distinguish whether discovery message is for PS purpose or not. UE also needs to distinguish it to determine on which frequency the discovery announcement should be performed. To enable this, upper layer needs to indicate whether the discovery message to announce is for PS purpose. 

Proposal 8 When ProSe protocol layer provides discovery message to AS layer for announcement, it indicate whether it is a discovery for PS purpose or not. 
Network can enable more frequent SLSS transmission of every 40ms by using the following pamater that was agreed in RAN1.
syncBehavior 
This determines the synchronization behavior that the UE follows when participating in Type 1 discovery. Behavior 1 is the Rel-12 behavior, whereas Behavior 2 is where the UE transmits SLSS every 40ms. Up to RAN2 UE specific/Cell specific
IT is currently FFS whether syncBehavior is per UE or per cell. It is our view that per cell configuration is sufficient, i.e. the parameter is only included in SIB19. 
Proposal 9 The parameter syncBehavior is a per cell parameter 

3 Conclusion
Proposal 1 To extend SL-Preconfiguration to further include the preconfiguration for sidelink discovery 

Proposal 2 UE evaluates whether it is in coverage or not on the frequency on which discovery is intended, by using the Rel-12 criteria.

Proposal 3 UE uses a valid preconfiguration for discovery when out of coverage on the discovery carrier. 

Proposal 4 The validity of preconfiguration is determined by upper layer (same as for sidelink communication)

Proposal 5 To aim at reusing the Rel-12 MasterInformationBlock-SL also for discovery. 

Proposal 6 UE is allowed to prioritize discovery for public safety over communication

Proposal 7 To discuss if network control for prioritization of PS discovery is needed. 

Proposal 8 When ProSe protocol layer provides discovery message to AS layer for announcement, it indicate whether it is a discovery for PS purpose or not. 
Proposal 9 The parameter syncBehavior is a per cell parameter 
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