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1. Introduction
In RAN2#115-e [1], RAN2 has made many agreements on service continuity issue. But company views on whether and how to support switching to a target relay UE in RRC_IDLE/RRC_INACTIVE are still divergent as discussed in [2]. In this paper we discuss this issue.
2. Discussions
The service continuity procedure agreed so far assumes gNB choosing an RRC_CONNECTED relay UE in direct-to-indirect path switch. However, it is natural to wonder how gNB knows that a candidate relay UE is in RRC_CONNECTED state or not. This might be a trivial problem for intra-gNB case. However, given that the inter-gNB case is to be supported sooner or later in Rel-18, then the serving gNB of remote UE is still unable to figure out the RRC states of relay UE candidate camped in the neighboring cells, unless we introduce additional inter-gNB signaling for let source gNB to query those information from neighboring gNB(s). This will make the HO procedure more complex and cause more latency. 

Observation1 
Limited direct-to-indirect switching to RRC_CONENCTED relay UE is not forward-compatible with inter-gNB handover, as tracking the relay UE candidates’ RRC states is more costly and cumbersome in inter-gNB case. 
Also, limiting the support to only CONNECTED relay UE has other drawbacks. Remote UE may not be able to have RRC_CONNECTED UEs in proximity, i.e., the only available relay UE(s) are the ones not in RRC_CONNECTED state. In this case, it is vital to continue the service with a IDLE/INACTIVE relay UE. If this is not supported, then the L2 U2N case becomes incomplete. Layer 3 based U2N solutions has no such constraint, as L3 remote UE is free to choose any L3 relay UE discovered for its L3 path switching, assuming the relay UE will establish a connection to NW sooner or later to enable traffic forwarding. Hence, without this, L2 U2N relay solution would be an inferior solution, when compared to L3 relay.

Observation 2 
Only support RRC_CONNECTED relay UE in Rel-17 makes L2 U2N relay solutions inferior, when compared with L3 U2N relay solutions. 
Then, it is reasonable to doubt why Rel-17 design need to have a service continuity design dependent on the RRC_CONNECTED state of relay UE. It is more desirable to have a handover procedures to work in every RRC state. So far, some companies proposed to have NW-driven procedures for RRC_CONNECTED relay UEs, but UE-driven procedures for RRC_IDLE or RRC_INACTIVE state, as discussed in [2]. :

· For NW-driven procedures, as initially endorsed in SI phase and in TR 38.836 [3], the serving gNB of remote UE will prepare the target relay UE before sending HO command to the remote UE.

· In UE-driven procedure, NW just pick one candidate relay UE based on measurement reports, and let remote UE to trigger and drive the setup of indirect path via PC5 and Uu.
Specifying both designs will add new burdens for both remote UE and relay UE because two different sets of procedures have to be supported for the same type of path switching. 

Observation 3 
Support two different handover procedures designed for different RRC states increase the complexity of UE implementation. 
Based on the above analysis, we think it is better to achieve a single solution for direct-to-indirect switching. Either UE-driven procedure is used for any RRC states of target relay UE, or NW-driven HO procedure is used for relay UE in any RRC states. For UE driven solutions, it can be easily used for RRC_CONNECTED relay UE case, too. There is no additional work. For NW-driven approach, there is a problem that how the serving gNB of remote UE can reach and prepare a target relay UE which is not in CONNECTED state. We think this can be solved by build a linkage between U2N relay UE ID and the paging identifier(s) of the relay UE. In that way, the relay UE can be paged and brought into CONNECTED state to continue NW-driven handover procedures.
Proposal 1  
RAN2 only have one handover solution in Rel-17 for direct-to-indirect switch: NW-driven or UE-driven, in regardless of RRC states of target relay UE.

Finally, as pointed out by Observation 1, tracking the RRC state of relay UE by gNB is an issue, especially for inter-gNB case. So, we propose to add RRC states in L2 Relay Discovery message to completely solve this problem in UE side. This enhancement may be handful even if RAN2 conclude that only CONNECTED target relay can be supported in Rel-17 (although we still prefer to have a single solution for all RRC states). In this case, UE can self-filter relay UE candidates based on RRC states enclosed in Relay Discovery message of PC5 interface, so that the serving gNB does not need to find ways to discern and eliminate IDLE or INACTIVE relay UE candidates. 
Proposal 2 
RRC states of relay UE is included in Relay Discovery message. 
3. Conclusions

In this paper, we have discussed the remaining issues of service continuity for Layer 2 UE-to-Network relay, and have the following observations:

Observation1 
Limited direct-to-indirect switching to RRC_CONENCTED relay UE is not forward-compatible with inter-gNB handover, as tracking the relay UE candidates’ RRC states is more costly and cumbersome in inter-gNB case. 
Observation 2 
Only support RRC_CONNECTED relay UE in Rel-17 makes L2 U2N relay solutions inferior, when compared with L3 U2N relay solutions. 
Observation 3 
Support two different handover procedures designed for different RRC states increase the complexity of UE implementation. 
Then, we have the following proposals:

Proposal 1  
RAN2 only have one handover solution in Rel-17 for direct-to-indirect switch: NW-driven or UE-driven, in regardless of RRC states of target relay UE.

Proposal 2  
RRC states of relay UE is included in Relay Discovery message. 
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