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Introduction
During RAN2#91bis, some agreements were achieved about the service continuity aspect for a remote UE when moving from in-coverage to out of coverage, i.e. the exceptional case and solutions specified in R12 are reused for relay communication. However, the service continuity issue when moving from out of coverage to in coverage still needs further consideration. In this contribution, we analyze the remaining service continuity issues and provide some suggestions. 
Discussion 
During RAN2#91bis meeting, the following agreement about service continuity for relay communication was reached for remote UE [1].
When a remote UE moves from in-coverage to out of coverage Sidelink Communication resources (i.e. Mode 1 resource, Exception pool, pre-configured resource pool) for ProSe UE-to-Network Relay Operation.  FFS if additional optimization to minimize interruption when moving from out-of-coverage to in-coverage are needed and whether T300 is needed.  
Based on the above agreements, there are still two open issues for the remote UE moving from out-of-coverage to in-coverage scenario:
Issue 1) whether additional optimization to minimize interruption when moving from out-of-coverage to in-coverage are needed?
Issue 2) whether T300 is needed?
Let’s then review the R12 exceptional resource mechanism for IDLE UEs. As agreed in R12, after an IDLE UE initiates RRC connection establishment procedure, the UE consider itself in exceptional case from the first T300 expiry until receiving the first RRCConnectionReconfiguration containing a ProSe configuration or until the network sends the Prose-Reject message or until the network rejects or releases the RRC Connection. During the exceptional case, the UE may use the fallback resources provided in SIB18 as illustrated in Figure 1. The agreement is useful for the scenario where a UE intends to initiate sidelink communication transmission when it is already camped normally on a cell. 


Figure 1. Illustration of the agreed exceptional case for RRC Connection establishment in Rel-12.
However, the service continuity issue for a UE with ongoing sidelink communication transmission moving from out-of-coverage to in-coverage (i.e. sidelink transmission was initiated while out of coverage) was not addressed in Rel-12. During the movement from out-of-coverage to in-coverage, the UE shall stop using the pre-configured sidelink transmission resources once it detects itself in coverage of a cell on the ProSe Carrier. If SIB18 of that cell does not contain a normal Model-2 resource pool, the UE would have to initiate the RRC connection establishment procedure in order to obtain sidelink resources from the cell through dedicated signalling. In this case, the UE could only resume sidelink communication until T300 expiry or upon reception of resource configuration from the eNB. So before the UE could obtain the sidelink transmission resources from the detected cell, the ongoing sidelink communication transmission has to be interrupted. Thus the service continuity for UE moving from out of coverage to in coverage cannot be guaranteed.
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]The aforementioned service continuity issue also exists in UE-to-network relay scenario. Similarly, the remote UE shall stop using the pre-configured sidelink transmission resources once it detects itself in coverage of a cell on the ProSe Carrier, i.e. the sidelink relay communication is stopped since there are no available resources. The remote UE could then try to resume relay communication via PC5 or decide to switch back to WAN communication after entering E-UTRAN coverage. 
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]Figure 2 illustrates the resource utilization for a remote UE moving from out of coverage to in coverage with successful RRC connection establishment procedure for both the two cases. If the remote UE continues communication via the relay UE, the remote UE could obtain sidelink resources and then resume the sidelink communication with the relay UE after receiving the RRC reconfiguration message with a valid ProSe configuration. Before that, sidelink communication has to be interrupted. On the other hand, if the remote UE decides to switch back to WAN communication, the remote UE also needs to first perform RRC establishment procedure and request WAN resources from the eNB. Before the UE obtains WAN resources from the eNB via PDCCH scheduling, sidelink communication also has to be interrupted and the service continuity of the Public Safety service would be influenced.


Figure 2. RRC connection establishment success for a remote UE moving from out of coverage to in coverage
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]However, after the remote UE moves to in coverage, the RRC connection establishment procedure may also fail. Figure 3 illustrates the resource utilization for a remote UE moving from out of coverage to in coverage with a RRC connection establishment failure. As depicted in Figure 3, if the RRC connection establishment procedure fails, the UE could use the exceptional resources upon T300 expiry. Depending on the T300 timer configuration, the total interruption time could be in the order of a few seconds, which may not fulfil the requirement for Public safety service. On the other hand, if the remote UE decides to switch back to WAN communication, there is no exceptional resource even after the failure of the RRC connection establishment procedure. The remote UE cannot obtain available WAN resource until reception of the PDCCH scheduling from the eNB after successful RRC connection establishment procedure. 


Figure 3. RRC connection establishment failure for a remote UE moving from out of coverage to in coverage
In order to solve the above service continuity issue for both sidelink group communication and sidelink relay communication, for Rel-13 it seems reasonable to allow a ProSe/remote UE, which is already involved in sidelink (relay) communication while out of coverage, to start using the fall back for exceptional case (if there is no resource pool for normal use in SIB18) after it detects itself in coverage of a ProSe cell, as soon as SIB18 is received and until the reception of a RRC reconfiguration message with a valid ProSe configuration. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Proposal 1: In order to ensure sidelink communication service continuity, it is suggested to remove the T300 expiry constraints for using fall back resources when a (remote) UE is moving from out of coverage to in coverage and there is no resource pool for normal use in SIB18. 
Proposal 2: In order to ensure sidelink communication service continuity, after ProSe/remote UE enters the coverage of a ProSe cell, if the UE is already involved in sidelink (relay) communication transmission, the UE could use the UE autonomous selection resource pool for exceptional case broadcast in SIB18 of that cell (if present) until the reception of a RRC reconfiguration message with a valid ProSe configuration.
Conclusion
In this contribution we discussed a service continuity issue that could not be addressed in Rel-12 (essentially due to lack of time).  We propose to solve this issue in Rel-13 by adopting the following proposals.
Proposal 1: In order to ensure sidelink communication service continuity, it is suggested to remove the T300 expiry constraints for using fall back resources when a (remote) UE is moving from out of coverage to in coverage and there is no resource pool for normal use in SIB18. 
Proposal 2: In order to ensure sidelink communication service continuity, after ProSe/remote UE enters the coverage of a ProSe cell, if the UE is already involved in sidelink (relay) communication transmission, the UE could use the UE autonomous selection resource pool for exceptional case broadcast in SIB18 of that cell (if present) until the reception of a RRC reconfiguration message with a valid ProSe configuration.
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