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1. Introduction
In this contribution, we discuss how to handle the UE to network relay link during the remote UE’s mobility.
2. Discussion
As defined in SA [1], the UE to network relay is only applied to the out of coverage UEs. However, in the RAN WID, it’s not clear whether the UE in coverage could request E-UTRAN service via the PC5 interface.
Proposal 1: Clarify the UE should not establish the UE to network relay link when the UE is in network coverage.
There are three mobility cases in the UE to network relay scenario. We would discuss how to handle the UE to network relay link respectively.
2.1 UE enters network coverage
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Figure 1 Remote UE moves into network coverage

When UE enters network coverage, the UE should switch the E-UTRAN service from PC5 interface to the Uu interface. The question is at which time point the UE should do this. Generally, there may be two options.
Option1: when the UE detects a cell which fulfills the S-criteria.

Option2: when the RRC connection is established.

Option1 aligns definition of in coverage in release 12. However, it would take average175 ms for the UE to read the SIBs and finish the RRC connection establishment procedure. The service would be interrupted until the RRC connection is established. If the RRC establishment procedure fails, the interruption would be even longer.
Considering the continuity, the interruption time should be shortened. Option2 provides a much safer way to switch the E-UTRAN service. Similar to the IDLE mode exceptional case, before the Uu interface could actually provide the service, the UE could keep using the PC5 interface to transmit/receive E-UTRAN service.
Proposal 2: Discuss when the UE should stop using PC5 interface to transmit/receive the E-UTRAN data upon entering the network coverage:
· Option1: when the UE detects a cell which fulfills the S-criteria.

· Option2: when the RRC connection is established.
There may be some data buffered in the relay UE during the remote UE enters network coverage. These data would lose, if the remote UE stop receiving data via PC5 interface immediately. To avoid the downlink data loss, we propose the UE may continue to receive the data that the relay UE has already been received from eNB, via PC5 interface.
Proposal 3: The UE may continue to receive the data that the relay UE has already been received from eNB, via PC5 interface.
2.2 UE leaves network coverage
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Figure 2 Remote UE moves out of network coverage

When UE leaves network coverage, the UE should switch the E-UTRAN service from Uu interface to PC5 interface. The question is at which time point the UE should do this. Generally, there may be two options.

Option1: when the radio link failure occurs.

Option2: when the UE cannot detects any cell which fulfills the S-criteria.

Option3: introduce a new method to predict the UE is leaving the network coverage.

Option1 could avoid the interruption to the E-UTRAN service as much as possible. However, the UE may recover the RRC connection by RRC re-establishment. Then the UE would switch the E-UTRAN service from PC5 interface back to Uu interface, which may cause ping pong switch or unnecessary UE to network relay link establishment.

Option2 could avoid the ping pong switch and unnecessary UE to network relay link establishment as much as possible. While the E-UTRAN service may be interrupted up to 1 second.
Option3 may achieve a balance performance between option1 and option2. This kind of option may avoid the service interruption and ping pang switch as much as possible. We suggest investigating more about this option.
Proposal 4: Discuss when the UE start using PC5 interface to transmit/receive the E-UTRAN data upon leaving the network coverage:
· Option1: when the radio link failure occurs.

· Option2: when the UE cannot detects any cell which fulfills the S-criteria.

· Option3: introduce a new method to predict the UE is leaving the network coverage.

2.3 UE re-selects the relay UE
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Figure 3 Remote UE reselects Relay UE
The remote UE may reselect the relay UE if the service cannot be provided by the on-going relay link.
To avoid the data loss during the switch, the UE could establish a new relay link before the old relay link is totally down. The new data would be transmitted via the new relay link. There should be a way to predict the on-going relay link is going down, which could base on the measurement of S-RSRP or other signals.
Proposal 5: The UE could receive from two relay links simultaneously.
3. Conclusion

According to the analysis in section 2, it is proposed:
Proposal 1: Clarify the UE should not establish the UE to network relay link when the UE is in network coverage.
Proposal 2: Discuss when the UE should stop using PC5 interface to transmit/receive the E-UTRAN data upon entering the network coverage:

· Option1: when the UE detects a cell which fulfills the S-criteria.

· Option2: when the RRC connection is established.
Proposal 3: The UE may continue to receive the data that the relay UE has already been received from eNB, via PC5 interface.
Proposal 4: Discuss when the UE start using PC5 interface to transmit/receive the E-UTRAN data upon leaving the network coverage:
· Option1: when the radio link failure occurs.

· Option2: when the UE cannot detects any cell which fulfills the S-criteria.

· Option3: introduce a new method to predict the UE is leaving the network coverage.

Proposal 5: The UE could receive from two relay links simultaneously.
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