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Introduction
In the RAN2#89bis meeting, the agreement for the Rel-13 ProSe discovery in partial and outside network coverage was reached as following: 
	=>	If the size of a discovery message will be 232bits or less then discovery can be used.  If the size of a message is larger than 232 then communication may be used.    
=>	For the discovery procedures , RAN2 has a preference to only specify one mechanism.


In this contribution, we will analyze the possible enhancements to the Rel-12 discovery mechanism to support the partial and outside network coverage scenarios and give our proposal.
[bookmark: _Ref178064866]Discussion
	In addition, SA2 has concluded that in Rel-13 the maximum size of the discovery message excluding the security parameter is inline to the guidance received from RAN1 (R1-150948) and RAN2 (R2-151723), to not exceed the 232 bits (preliminary SA2 estimation for the maximum message size excluding security parameter is not to exceed 184 bits). SA2 also made the working assumption that in Rel-13 the PC5-D transport option is used for ProSe public safety discovery.



According to the SA2 LS [1], SA2 made the working assumption that in Rel-13 the PC5-D transport option is used for ProSe public safety discovery and this working assumption was confirmed in the SA3#80 meeting. The partial and out-of-coverage scenario is applicable for public safety discovery only.
Proposal1: ProSe discovery mechanism will be reused for partial and outside network coverage case.
For partial and outside network coverage case, since the UE has no connection with the network,  R12 discovery mechanism needs to be enhanced. The following enhancements need to be considered:
1) Synchronisation 
In RAN1 LS [2], the synchronisation mechanism was enhanced for coverage/out-of coverage and PS/non-PS case. Two RAN2 related issues highlighted below needs to be discussed.
RAN1 #81:
	Agreement:
· For an out-coverage Rel-13 UE transmitting Type 1 PS discovery, when it transmits SLSS: 
· Behaviour 2 is followed. 
· For an in-coverage Rel-13 UE transmitting discovery, when it transmits SLSS: 
· UE transmitting non-PS discovery follows Behaviour 1 
· For UE transmitting PS discovery, eNB configures if Behaviour 1 or Behaviour 2 is followed
· How to differentiate PS and non-PS discovery and details of signaling mechanism are left to RAN2

Agreement:
· A UE participating in PS discovery and using behaviour 2 transmits SLSS every 40ms “as long as the UE has discovery message(s) from higher (i.e. above MAC) layers to transmit on a given carrier” (exact wording up to RAN2)
· Actual SLSS transmission is subject to other Rel-12 conditions
· Working assumption: An independent set of values of the condition parameters is defined and (pre)configured 

Agreement:
· For a UE participating in PS discovery and using behaviour 2, PSBCH for Rel-12 communication is reused, i.e., exactly the same content without using reserved bits.
· A UE using behaviour 1 does not transmit PSBCH



Issue1: For UE transmitting PS discovery, how does the eNB configures Behaviour 1 or Behaviour 2?
The synchronization control mechanism similar to R12 could be reused for UE transmitting PS discovery. If the eNB controls the synchronization by dedicated signaling, the expected UE behavior could also be configured. If the eNB controls the synchronization by broadcast, a threshold is needed to control when the UE starts to transmit the synchronization signal. The current threshold parameter can be used, e.g. syncTxThreshIC. However, an addition indication is required to configure which UE behavior is expected.
Proposal2: The eNB could configure expected synchronisation transmission behaviour with dedicated signalling and broadcast signaling.

Issue2: How to differentiate PS and non-PS discovery?
According to the LS, the behaviour of UE for non-PS or PS discovery transmitting is different. For out-coverage UE, only PS discovery is allowed. For in coverage UE, the UE behavior is behavior1 (no-PS discovery) or configured by the eNB (PS discovery) depending on the PS/no-PS discovery type. Considering the application layer or upper layer knows the type of traffic is relevant for PS or no-PS discovery, the application layer or upper layer can inform the AS layer to perform the specific discovery behavior through the inter-layer interaction.

Proposal 3: The application layer or upper layer can inform the AS layer the discovery is related to PS or non-PS discovery. 

2) Resource configuration
For Rel-12 Discovery, only in coverage case is supported, the Prose discovery resource configuration is provide to the UE by the system information and dedicated RRC signalling. For out-of-coverage case, the Prose discovery resource needs to be pre-configured in the UE. The detail of discovery pool parameters is ongoing discussed in RAN1.
Proposal 4：It’s proposed that the UE should be pre-configured with the discovery resource pool for the out-of-coverage case.
Conclusion
Based on the discussion in section 2 the following is proposed:

[bookmark: _In-sequence_SDU_delivery]Proposal 1: ProSe discovery mechanism will be reused for partial and outside network coverage case.
Proposal 2: The eNB could configured synchronisation transmission behaviour with dedicated signalling and broadcast signaling.
Proposal 3: The application layer or upper layer can inform the AS layer the discovery is related to PS or non-PS discovery. 
Proposal 4：It’s proposed that the UE should be pre-configured with the discovery resource pool for the out-of-coverage case.
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