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[bookmark: _Ref488331639]Introduction
[bookmark: _Ref178064866]In this contribution, we discuss how to support the service continuity enhancements for L2 UE-to-network relay.
Discussion
In R17, intra-gNB indirect-to-direct and direct-to-indirect service continuity was supported. In R18, four scenarios were proposed to enhance service continuity as following,
	Specify mechanisms to enhance service continuity for single-hop Layer-2 UE-to-Network relay for the following scenarios [RAN2, RAN3]:
A. Inter-gNB indirect-to-direct path switching (i.e., “remote UE <-> relay UE A <-> gNB X” to “remote UE <-> gNB Y”)
B. Inter-gNB direct-to-indirect path switching (i.e., “remote UE <-> gNB X” to “remote UE <-> relay UE A <-> gNB Y”)
C. Intra-gNB indirect-to-indirect path switching (i.e., “remote UE <-> relay UE A <-> gNB X” to “remote UE <-> relay UE B <-> gNB X”)
D. Inter-gNB indirect-to-indirect path switching (i.e., “remote UE<-> relay UE A <-> gNB X” to “remote UE <-> relay UE B <-> gNB Y”)
Note 2A: Scenario D is to be supported by reusing solutions for the other scenarios without specific optimizations.



For scenario A and B, the measurement report and RRC configuration could be reused. There seems to be no impact on air interface. The missing part is how to support inter-node path switching and the impact is mainly on the inter-node signalling.
For scenario C, no inter-node signalling is required. However, the missing part is how to support indirect-to-indirect path switching and the impact is mainly on air interface.
On top of scenario A, B and C, no additional impact is foreseen to support scenario D.
In following sections, we would discuss how to support indirect-to-indirect path switching and inter-node path switching respectively.
How to support indirect-to-indirect path switching
In R17, X and Y events were introduced to trigger measurement report as following,
· X1: Serving L2 U2N Relay UE becomes worse than threshold1 and NR Cell becomes better than threshold2
· X2: Serving L2 U2N Relay UE becomes worse than threshold
· Y1: PCell becomes worse than threshold1 and candidate L2 U2N Relay UE becomes better than threshold2
· Y2: Candidate L2 U2N Relay UE becomes better than threshold
It could be noted the event to compare the two indirect path is missing. Following the logistic of X1 and Y1, following event could be introduced,
Z1: Serving L2 U2N Relay UE becomes worse than threshold1 and candidate L2 U2N Relay UE becomes better than threshold2.
Since the source and target path are both indirect path, they may be compared directly. Following the logistic of A3, following event could be introduced,
Z2: Candidate L2 U2N relay UE becomes offset better than serving L2 U2N Relay UE.
Proposal 1: Following events are introduced to support indirect-to-indirect path switch,
· Z1: Serving L2 U2N Relay UE becomes worse than threshold1 and candidate L2 U2N Relay UE becomes better than threshold2.
· Z2: Candidate L2 U2N relay UE becomes offset better than serving L2 U2N Relay UE.
However, if the two relay UE can be compared, their measurement result should be based on the same reference signal. Measurement result quantity of the U2N relay UE could be SD-RSRP or SL-RSRP. It may happen that the measurement result quantity of the candidate and serving relay UE are different. RAN2 should discuss how to handle such mismatch in Z2. 
Following options are observed,
· Option 1: The measurement result quantity of candidate and serving relay UE must be the same.
· Option 2: The measurement result quantity of candidate and serving relay UE can be the same or different. One offset is used for all the scenarios.
· Option 3: The measurement result quantity of candidate and serving relay UE can be the same or different. Different offsets are used for different scenarios.
Option 1 is aligned with the legacy design. In practice, it is likely that only SL-RSRP is available for serving relay UE, i.e. relay UE doesn’t transmit discovery due to Uu threshold not fulfilled. Only candidate relay UE with SL-RSRP measurement result can trigger Z2, which requires unicast connection between UE and candidate relay UE. Such candidate relay UE may not exist, since remote UE can only connect to one relay UE at the same time. Therefore, usage of Z2 may be prohibited in many scenarios.
Option 2 and 3 can enable the usage of Z2 in all scenarios. The only difference is whether to reuse one offset or different offset. We understand option 3 is more reasonable. In Uu, the offset is configured per measurement quantity. Furthermore, if there are candidate relays with different measurement result quantity, different offset is more reasonable to keep consistent evaluation criteria among candidate relays.
Proposal 2: In Z2, the measurement result quantity of candidate and serving relay UE can be the same or different. Different offsets are used for different scenarios.
How to support inter node path switching
Inter-node signalling should be enhanced to include essential information regarding indirect path, e.g. the targe relay UE ID. The inter-node signalling enhancement is mainly in scope of RAN3. However, the procedure and signalling should be reused as much as possible. In legacy handover, HandoverPreparationInformation is defined in RRC to transfer the NR RRC information used by the target gNB during handover preparation. In this message, candidateCellInfoList is defined to indicate a list of the best cells on each frequency for which measurement information was available. Target node can decide the target cell according to this information, if the target cell is not appropriate. In U2N relay, both direct and indirect path can be considered as target path. Therefore, the candidate relays information should also be indicated to target node. HandoverPreparationInformation could be reused to carry this information. Furthermore, the measurement result of the candidate cells are also included in the message. gNB can decide the target cell take the measurement result into account. Similarly, we understand the measurement results of the candidate relays can also be included for target gNB to decide the target relay.
Proposal 3: The candidate relays and its measurement result should be indicated to target node during handover preparation.
Proposal 4: HandoverPreparationInformation could be reused to carry this information.

Conclusion
Based on the discussion in section 2, we have following proposals:
[bookmark: _In-sequence_SDU_delivery]Proposal 1: Following events are introduced to support indirect-to-indirect path switch,
· Z1: Serving L2 U2N Relay UE becomes worse than threshold1 and candidate L2 U2N Relay UE becomes better than threshold2.
· Z2: Candidate L2 U2N relay UE becomes offset better than serving L2 U2N Relay UE.
Proposal 2: In Z2, the measurement result quantity of candidate and serving relay UE can be the same or different. Different offsets are used for different scenarios.
Proposal 3: The candidate relays and its measurement result should be indicated to target node during handover preparation.
[bookmark: _GoBack]Proposal 4: HandoverPreparationInformation could be reused to carry this information.
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