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1. Introduction
The following agreements were reached in RAN2#91bis meeting for out of coverage PS discovery:
	Agreements:
· Resource pool configuration for PS discovery should be included into pre-configuration information
· If the S-criteria on the PS ProSe Carrier is not met, the UE can use PS ProSe Carrier discovery resources preconfigured in the UICC or ME for out of coverage PS Discovery
· UE can use PS ProSe Carrier discovery resources preconfigured in the UICC or ME if valid in the operating region. Higher layers check validity of the PS ProSe Carrier in the operating region


However, we think the relay discovery is different from other PS discovery. In this contribution, we will discuss how to perform the relay discovery when remote UE is out of coverage on PS ProSe Carrier.
2. Discussion
The relay discovery is only performed by relay UE and remote UE, where both remote UE and relay UE are ProSe-enabled Public Safety UE, since they are capable of ProSe communication. Therefore, relay discovery is a type of PS discovery. We want to clarify what is the definition of “in-coverage” for remote UE.
For the ProSe PS discovery, the in-coverage and out-of-coverage are determined based on the coverage on ProSe PS carrier as we agreed in last meeting. Even the PS UEs are served by other carriers, the UEs are still assumed to be out-of-coverge and corresponding behaviors are applied. The reason is the desired service (i.e. ProSe PS discovery) is available only on the ProSe PS carrier.
However, for the remote UE, the desired service (communication with a PDN) could be provided on non-ProSe PS carriers. When the remote UE could be served by a cell on non-ProSe PS discovery carrier, it’s better for the remote UE to keep connected with serving cell than connect to a relay.
Proposal 1: RAN2 clarifies the remote UE considers it’s in coverage when there is suitable cell detected on any authorized carriers.

When the remote UE is leaving the coverage on non-ProSe PS carrier, the serving cell may not be able to provide the resources for relay discovery and communication. In this case, to minimize the interruption, the remote UE should be allowed to use the pre-configured resource. Considering the pre-configured resources are on ProSe PS carrier, there would be no interference to the serving cell as well. However, to avoid unnecessary relay discovery e.g. when the remote UE is at the cell center, a threshold could be pre-configured to control when the remote UE starts to perform relay discovery with pre-configured resources.
Based on the above discussion, we propose a threshold could be pre-configured in the UE. When remote UE is connecting to a cell on non-ProSe PS carrier and there is no suitable cell on ProSe PS carrier, the remote UE is not allowed to perform relay discovery with pre-configured resource when the Uu quality is above the threshold. When Uu quality is below the threshold, the remote UE is allowed to perform relay discovery with pre-configured resource.

Proposal 2: A threshold could be pre-configured to determine whether the remote UE is allowed to use pre-configured resource when connecting to a cell on non-ProSe PS carrier.
Proposal 3: When connecting to a cell on non-ProSe PS carrier and there is no suitable cell on ProSe PS carrier, the remote UE is not allowed to perform relay discovery with pre-configured resource when the Uu quality is above the threshold. When Uu quality is below the threshold, the remote UE is allowed to perform relay discovery with pre-configured resource.

When there is no suitable cell on any authorize carrier, the remote UE should use pre-configured resource to perform relay discovery.
Proposal 4: Remote UE can use pre-configured PS ProSe Carrier discovery resources to perform relay discovery if S-criteria can’t be met on any authorized carrier.
3. Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: RAN2 clarifies the remote UE considers it’s in coverage when there is suitable cell detected on any authorized carriers.
Proposal 2: A threshold could be pre-configured to determine whether the remote UE is allowed to use pre-configured resource when connecting to a cell on non-ProSe PS carrier.
Proposal 3: When connecting to a cell on non-ProSe PS carrier and there is no suitable cell on ProSe PS carrier, the remote UE is not allowed to perform relay discovery with pre-configured resource when the Uu quality is above the threshold. When Uu quality is below the threshold, the remote UE is allowed to perform relay discovery with per-configured resource.
Proposal 4: remote UE can use preconfigured PS ProSe Carrier discovery resources to perform relay discovery if S-criteria can’t be met on any authorized carrier.
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