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1 Introduction
RAN2 discussed service continuity at RAN2#119bis-e and made the following agreements [1]:
Agreements:

Proposal 1 (modified)
For i2i path switch procedure, introduce a new measurement event based on individual thresholds i.e., Event Z1: Serving L2 U2N Relay UE becomes worse than threshold1 and Candidate L2 U2N Relay UE becomes better than threshold2.  FFS if we also have an event Z2: Candidate L2 U2N Relay UE becomes an offset better than serving L2 U2N Relay UE, and in this case if/how to compare SL-RSRP of serving U2N relay UE and SD-RSRP of candidate U2N relay UE.

Proposal 3
For i2i scenario, re-use the SL-RSRP or SD-RSRP measurement quantities for path switching.

Proposal 4 (modified)
For i2i scenario, serving/candidate U2N relay UEs, when SL-RSRP is unavailable, SD-RSRP is used as the measurement quantity.  Wording can be revisited if it is determined that L2IDs for U2U and U2N are always different (so that candidate U2N relay UEs would never have SL-RSRP available).

Proposal 5
For i2d path switch scenario, re-use the existing T304 timer   

Proposal 6
For d2i and i2i path switch scenarios, re-use the existing T420 timer. 

One remaining issue is whether an event Z2 is required to support indirect to indirect service continuity.  Another, which was not discussed at RAN2#119bis-e (due to the same discussion ongoing in RAN3), was whether the source or target gNB selects the target relay in an inter-gNB service continuity scenario.  In the later, RAN3 have yet to conclude on this issue, and so we provide RAN2 specific aspects in this contribution.
2 Discussion

2.1 Selection of the Target Relay

Determining which network node selects the target relay UE is a new issue for Rel18 as Rel17 considered only the intra gNB service continuity scenarios.
The figure below illustrates the overall procedure for inter-gNB direct to indirect path switch being proposed in RAN2 [2].  Without loss of generality, the same discussion can apply to the case of inter-gNB indirect to indirect path switch.
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One important discussion point is whether the source gNB (gNB X) or the target gNB (gNB Y) selects the target relay UE.  This same question is currently being discussed in RAN3.  However, if RAN3 decides to leave this issue to RAN2, it may be useful to discuss this in RAN2. 
Having the source gNB select the target relay UE has the following advantages:

· 1) the path switch decision is entirely at the source, which is more closely aligned with legacy HO decision

· 2) the procedure for inter-gNB direct to indirect will be aligned with inter-gNB indirect to direct.  Specifically, in the later, it is expected that the source gNB selects the target cell 

· 3) No additional information other than the HO decision is required in Xn signaling.

Observation 1:
Source gNB selecting the target relay UE has the following advantages: 1) alignment with legacy HO; 2) alignment of the direct/indirect to indirect and indirect to direct procedures 3) simplified Xn signaling
One potential issue with selection by the source gNB is that the Uu quality between the selected relay and the network is not considered during the HO decision because it is not reported to the source gNB.  In our opinion, the use of these measurements seems more of a non-critical optimization and can anyway be provided to the source gNB if deemed necessary.    

Observation 2:
The use of Uu measurements of the potential relays is not critical for handover decision because the target relay UE is configured to transmit discovery only when in acceptable network coverage
On the other hand, selection of relay by the target UE has some issues.  Firstly, how to handle the case when there are more than one target gNBs is not clear.  If the source gNB needs to make the decision of the target gNB to which the HO request is sent, it would still need to make this decision based on measurements of the SL only which defeats the purpose of having the target select in the first place.  Alternatively, the source gNB would need to interact with multiple target gNBs, which would make the overall procedure at the network overly complex and likely add latency to the path switch.
Observation 3:
If it is acceptable for the source gNB to select the target gNB, in the case where there are potential target relay UEs that are under the coverage of different target gNBs, without considering the backhaul Uu conditions of these relays, then it is not clear why it is not acceptable for the source gNB to perform the relay selection. 
Secondly, a path swich/HO decision should consider both candidate relays (a relayed path) as well as candidate cells (a direct path) for the remote UE.  While the target gNB can select between multiple candidate relays under the control of that target gNB, it cannot consider/compare measurements of target cells as this should be done by the source gNB as in legacy HO.  
Observation 4:
If the target gNB selects the relay, the network cannot decide between path switch/HO to a cell vs path switch to a relay because such decisions would be made in different nodes
Finally, the use of Uu measurements of the relay’s link in making the path switch decision is only limited to target relay UEs in RRC_CONNECTED.  For path switch to a relay UE in RRC_IDLE/RRC_INACTIVE, the network does not have Uu measurements for that target relay UE and having the target decide the relay has no benefits over having the source decide the relay.
Observation 5:
Measurements of the Uu link by the target relay UE are only available at the target gNB for target relay UEs which are in RRC_CONNECTED 
Based on the above observations, performing the relay selection at the source gNB has significant advantages.  Although the final decision may be made by RAN3, from RAN2 perspective it would seem the source gNB decision is preferrable.   

Proposal 1:
The source gNB selects the target relay UE in the inter-gNB direct/indirect to indirect service continuity scenarios.

If the source gNB selects the target relay UE, there may still be a need for source gNB to consider the Uu measurements and/or the RRC state of the target relay UE in the HO decision.  This information was available for HO decisions in the intra gNB case.  Based on the above discussion, it would be preferrable that if RAN2 decide such information is necessary, that they be provided by the relay UE in the discovery message and are then reported to the source gNB in the measurement reports.
Proposal 2:
If RAN2 decides that measurements and/or RRC state of the potential target relay UEs is needed, this information should be provided by the remote UE
2.2 New Measurement Events for Indirect to Indirect

In Rel17, the following measurement events were introduced to support direct to indirect and indirect to direct service continuity scenarios:
· Event X1: Serving U2N Relay UE becomes worse than threshold1 and NR Cell becomes better than threshold2
· Event X2: Serving L2 U2N Relay UE becomes worse than threshold 
· Event Y1: PCell becomes worse than threshold1 and candidate L2 U2N Relay UE becomes better than threshold2
· Event Y2: Candidate L2 U2N Relay UE becomes better than threshold
For indirect-to-indirect scenario, RAN2 has already agreed to support a new event Z1: serving relay becomes worse than threshold 1 and candidate relay becomes better than threshold 2.  For Z2, as with the equivalent event in legacy Uu, supporting this event would provide more network flexibility for configuration of service continuity.  

Proposal 3:
Support event Z2: candidate L2 U2N Relay UE becomes an offset better than serving L2 U2N Relay UE
One issue mentioned last meeting with support of event Z2 is how to compare between SD-RSRP and SL-RSRP.  In essence, the main issue is how the network is aware whether the UE is comparing between SD-RSRP and SL-RSRP, or whether the UE is comparing the same measurement type.  To do so, two separate offsets can be configured to the UE, and the UE uses the appropriate offset, depending on the specific case.

Proposal 4:
Event Z2 can be configured with two offsets, one for comparing between SD-RSRP, or between SL-RSRP, and another for comparing SD-RSRP with SL-RSRP

3 Conclusion
In this contribution, the following observations were made on service continuity enhancements for Rel18
Observation 1:
Source gNB selecting the target relay UE has the following advantages: 1) alignment with legacy HO; 2) alignment of the direct/indirect to indirect and indirect to direct procedures 3) simplified Xn signaling
Observation 2:
The use of Uu measurements of the potential relays is not critical for handover decision because the target relay UE is configured to transmit discovery only when in acceptable network coverage
Observation 3:
If the target gNB selects the relay, how to handle the case where the potential target relay UEs are under the coverage of different (more than one) target gNBs is not clear and could further complicate network implementation and add significant latency to the path switch
Observation 4:
If the target gNB selects the relay, the network cannot decide between path switch/HO to a cell vs path switch to a relay because such decisions would be made in different nodes
Observation 5:
Measurements of the Uu link by the target relay UE are only available at the target gNB for target relay UEs which are in RRC_CONNECTED 
Based on these observations, the following conclusions were made:

Proposal 1:
The source gNB selects the target relay UE in the inter-gNB direct/indirect to indirect service continuity scenarios.

Proposal 2:
If RAN2 decides that measurements and/or RRC state of the potential target relay UEs is needed, this information should be provided by the remote UE

Proposal 3:
Support event Z2: candidate L2 U2N Relay UE becomes an offset better than serving L2 U2N Relay UE
Proposal 4:
Event Z2 can be configured with two offsets, one for comparing between SD-RSRP, or between SL-RSRP, and another for comparing SD-RSRP with SL-RSRP
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