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1 Introduction

In sidelink relay SI, following objectives are proposed,

	1. Study mechanism(s) with minimum specification impact to support the SA requirements for sidelink-based UE-to-network and UE-to-UE relay, focusing on the following aspects (if applicable)  for layer-3 relay and layer-2 relay [RAN2];

A. Relay (re-)selection criterion and procedure;

B. Relay/Remote UE authorization;

C. QoS for relaying functionality;
D. Service continuity;

E. Security of relayed connection after SA3 has provided its conclusions;

F. Impact on user plane protocol stack and control plane procedure, e.g., connection management of relayed connection;


In this contribution, we discuss the factors having impact on the service continuity in sidelink relay and propose requirements to improve the service continuity.
2 Discussion
Sidelink based UE to network relay is introduced to provide coverage extension for remote UE. But the relay link includes two hops, which introduces additional delay and signalling overhead compared with Uu link. Also during traffic switch from Uu to relay link, NW may need some time to do the potential data forwarding and connection establishment, which would result in service interruption.
From the system performance and service continuity perspective, UE should keep traffic in Uu link as long as possible, unless there is a risk to lose the connection with gNB.
Proposal 1: UE should keep traffic in Uu as much as possible to maintain service continuity.
In LTE, the path switch from Uu to relay is up to UE’s implementation, which results in sudden disappear from NW point of view. In NR, path switch from Uu to relay should be controlled by gNB, so that gNB could be prepared to do potential data forwarding or other mechanism to fulfil service continuity.
Proposal 2: Path switch from Uu to relay is controlled by gNB.

gNB could control path switch by sending explicit command or configuring path switch condition. When UE is leaving cellular coverage, channel quality between UE and gNB may degrade rapidly. UE may fail to receive the explicit command. Then, service interruption would occur due to poor channel quality or even RLF. If the path switch condition is configured to UE, UE could trigger the path switch autonomously when the condition is met. This method could avoid service interruption when the channel quality degrades rapidly.
Proposal 3: gNB could configure path switch condition to UE. When the condition is met, UE triggers the path switch from Uu to relay.
The switch condition should be able to evaluate the cellular coverage and sidelink relay coverage.

In Uu, event B2 is used to trigger inter-RAT handover, where threshold1 is used to evaluate the PCell coverage and threshold2 is used to evaluate the inter RAT neighbour coverage.
	Event B2: PCell becomes worse than threshold1 and inter RAT neighbour becomes better than threshold2.


Similarly, in path switch from Uu to relay, channel quality of Uu and sidelink could be used. Sidelink channel quality should be higher than threshold to indicate sidelink relay coverage. Meanwhile the Uu channel quality should be lower than threshold to indicate the cellular coverage age. But, different from handover, UE shall trigger path switch when it’s about to lose cellular coverage, not only PCell coverage. Cellular coverage includes both PCell and neighbour cell. Therefore, the UE should evaluate the Uu channel quality of not only the PCell but also the neighbour cell. Because, if UE enters coverage hole of PCell, it’s possible to do re-establishment to other neighbour cell, which has coverage in that area. Otherwise, UE would switch to relay in PCell coverage hole, due to poor PCell channel quality in coverage hole. But UE would switch back to Uu quickly, since there is available Uu coverage provided by neighbour cell, which results in ping pong switch. Ping pong switch would lead to additional service interruption and signalling overhead.
Channel quality of both serving cell and neighbour cell should be jointly considered, e.g. lower than threshold, to indicate the cellular coverage edge. A new switch condition event could be introduced to trigger path switch from Uu to sidelink like following: 

Sidelink relay becomes higher than threshold1, PCell and neighbour cell becomes lower than threshold2.

Proposal 4: Channel quality of both serving cell and neighbour cell should be considered jointly to indicate the cellular coverage edge.
3 Conclusion
Based on the discussion in section 2, we have following proposal:
Proposal 1: UE should keep traffic in Uu as much as possible to maintain service continuity.
Proposal 2: Path switch from Uu to relay is controlled by gNB.

Proposal 3: gNB could configure path switch condition to UE. When the condition is met, UE triggers the path switch from Uu to relay.

Proposal 4: Channel quality of both serving cell and neighbour cell should be considered jointly to indicate the cellular coverage edge.
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