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1 Introduction

This contribution is to discuss remaining issues for service continuity enhancements in L2 U2N relay.
2 Discussion
Based on the following agreement at RAN2#123 meeting [1], separate thresholds for SL-RSRP and SD-RSRP can be configured for Serving U2N Relay UE when event Z1 is configured in measurement reporting configuration.
	Separate thresholds for SL-RSRP and SD-RSRP can be configured for the threshold1 in Z1.  This does not imply that the network is required to configure two different values.


With the specific thresholds configuration by gNB, the concerned issue due to direct comparison between SL-RSRP and SD-RSRP may be solved. However in our view the issue is still remaining from measurement report perspective. Since according to the specified measurement reporting procedure in TS 38.331[2] the decision of report quantity between SL-RSRP and SD-RSRP is left to Remote UE implementation (see NOTE 1) as below. So gNB has no clear information about reported measurement result in sl-MeasResult. 

	Excerpt from 38.331[2]:
5.5.5
Measurement reporting

5.5.5.1
General

(omitted)

1>
if the UE is acting as L2 U2N Remote UE:
2>
set the sl-MeasResultServingRelay in accordance with the following:

3>
set the cellIdentity to include the cellAccessRelatedInfo contained in the discovery message received from the serving L2 U2N Relay UE;

3>
set the sl-RelayUE-Identity to include the Source L2 ID of the serving L2 U2N Relay;

3>
set the sl-MeasResult to include the SL-RSRP of the serving L2 U2N Relay UE;

NOTE 1:
In case of no data transmission from L2 U2N Relay UE to L2 U2N Remote UE, it is left to UE implementation whether to use SL-RSRP or SD-RSRP when setting the sl-MeasResultServingRelay of the serving L2 U2N Relay UE.

(omitted)


Observation 1: according to the current measurement result reporting procedure, the reported quantity does not identify whether it is SL-RSRP or SD-RSRP for serving L2 U2N Relay UE.
When event Z1 is configured with separate measurement quantities for SL-RSRP and SD-RSRP for serving L2 U2N Relay UE, to clearly specify the reported quantity in measurement result the report quantity for measured SL-RSRP and measured SD-RSRP should be configured separately. With this report quantity configuration, Remote UE can use corresponding report quantity for SL-RSRP or SD-RSRP of serving L2 U2N Relay UE when measurement report is triggered by event Z1.
Proposal 1: RAN2 is kindly asked to define separate report quantities for SL-RSRP and SD-RSRP of serving L2 U2N Relay UE for event Z1.
In R17 U2N relay path switch related measurement report triggering procedure as below, the Remote UE shall report only the candidate Relay UE(s) that fulfil the upper layer criteria. We think that the same principle is applicable for candidate L2 U2N Relay UE reported based on the configured event Z1. 
	From 38.331[2]:
5.5.4
Measurement report triggering

5.5.4.1
General

(omitted)
3>
else if the corresponding measObject concerns L2 U2N Relay UE:

4>
if eventY1-Relay or eventY2-Relay is configured in the corresponding reportConfig; or

4>
if corresponding reportConfig includes reportType set to periodical:

5>
consider any L2 U2N Relay UE fulfilling upper layer criteria detected on the associated frequency to be applicable for this measId;

(omitted)


Observation 2: In R17 U2N relay Remote UE reports candidate Relay UE(s) which fulfil the upper layer criteria.

Proposal 2: RAN2 is kindly asked to discuss that Remote UE reports the candidate Relay UE(s) that fulfil the upper layer criteria when event Z1 is configured.
There are two ENs defined in 16.12.6.x (see the light blue highlighted texts below) in stage 2 running CR [3] which can be discussed in RAN2 without RAN3 input. 
	Excerpt from [3]:
16.12.6.x
Switching from indirect to indirect path

The gNB can select an L2 U2N Relay UE in any RRC state i.e., RRC_IDLE, RRC_INACTIVE, or RRC_CONNECTED, as a target L2 U2N Relay UE for indirect to indirect path switch.

For service continuity of L2 U2N Remote UE, the following procedure is used, in case of the L2 U2N Remote UE switching from indirect path via L2 U2N Relay UE to indirect path via a target L2 U2N Relay UE in RRC_CONNECTED:
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Figure 16.12.6.x-1: Procedure for L2 U2N Remote UE intra-gNB switching from indirect to indirect path
1. The L2 U2N Remote UE reports one or multiple candidate L2 U2N Relay UE(s) and the measurement result(s) between L2 U2N Remote UE and the candidate L2 U2N relay UE(s).The detailed reporting components can be referred to the cases for switching from direct to indirect path (see clause 16.12.6.2).The L2 U2N Remote UE can provide information to the gNB according to the measurement configuration on which the gNB can decide to indirect path switching.

2.
The gNB decides to switch the L2 U2N Remote UE to a target L2 U2N Relay UE under the same gNB. 

3.
The gNB sends an RRCReconfiguration message to the target L2 U2N Relay UE, which includes at least the L2 U2N Remote UE's local ID and L2 ID, Uu and PC5 Relay RLC channel configuration for relaying, and bearer mapping configuration.

4. The gNB sends the RRCReconfiguration message to the L2 U2N Remote UE. The RRCReconfiguration message includes at least the target L2 U2N Relay UE ID, Remote UE's local ID, PC5 Relay RLC channel configuration for relay traffic, and the associated end-to-end radio bearer(s). The L2 U2N Remote UE stops UP and CP transmission over the indirect path via the Source L2 U2N Relay UE after the reception of the RRCReconfiguration message from the gNB.

Editor’s Notes: FFS whether the ordering of step 3 and step 4 is changeable. 
5.
The L2 U2N Remote UE establishes PC5 RRC connection with the target L2 U2N Relay UE.

6.
The L2 U2N Remote UE completes the path switch procedure by sending the RRCReconfigurationComplete message to the gNB via the target L2 U2N Relay UE.
7.
The gNB sends the RRCReconfiguration message to the L2 U2N Relay UE to reconfigure the connection between the L2 U2N Relay UE and the gNB. The RRCReconfiguration message to the L2 U2N Relay UE can be sent any time after step 4 based on gNB implementation (e.g., to release Uu and PC5 Relay RLC channel configuration for relaying, and bearer mapping configuration related to the L2 U2N Remote UE).

8.
Either L2 U2N Relay UE or L2 U2N Remote UE's AS layer can release the PC5-RRC connection and indicates upper layers to release PC5 unicast link after receiving the RRCReconfiguration message from the gNB. The timing to execute link release is up to UE implementation after step 4 or step7.

9.
The data path is switched from the source indirect path to the target indirect path between the L2 U2N Remote UE and the gNB. This step can be any time after step 6.

In case the selected L2 U2N Relay UE for indirect to indirect path switch is in RRC_IDLE or RRC_INACTIVE, after receiving the path switch command, the L2 U2N Remote UE establishes a PC5 link with the target L2 U2N Relay UE and sends the RRCReconfigurationComplete message via the target L2 U2N Relay UE, which triggers the target L2 U2N Relay UE to enter RRC_CONNECTED state. The procedure for L2 U2N Remote UE switching for indirect to indirect path in Figure 16.12.6.x-1 can be also applied for the case that the selected target L2 U2N Relay UE for indirect to indirect path switch is in RRC_IDLE or RRC_INACTIVE with the exception that the RRCReconfiguration message is sent from the gNB to the target L2 U2N Relay UE after the target L2 U2N Relay UE enters RRC_CONNECTED state, which happens during step 6.

Editor's Notes: FFS spec impact on supporting the relay UE being in RRC_IDLE or RRC_INACTIVE
For service continuity of L2 U2N Remote UE between inter-gNBs, the following procedure is used, in case of the L2 U2N Remote UE, which is connected to indirect path, switching to inter-gNB indirect path via a target L2 U2N Relay UE in RRC_CONNECTED:
Editor’s Notes: The detail will be added based on the RAN3 input.


For the EN “FFS whether the ordering of step 3 and step 4 is changeable.” we think that the ordering of step 3 and step 4 is changeable and the timing to transmit RRCReconfiguration message to target L2 U2N Relay UE and to transmit RRCReconfiguration message to Remote UE can be left to gNB implementation. 
Proposal 3: RAN2 is kindly asked to confirm that the ordering of step 3 and step 4 is left to gNB implementation.
For the EN “FFS spec impact on supporting the relay UE being in RRC_IDLE or RRC_INACTIVE” we think that Remote UE and target Relay UE in RRC_IDLE/RRC_INACTIVE can follow the specified procedure in Release 17 U2N relay to support a Relay UE in RRC_IDLE/RRC_INACTIVE as target Relay UE. So additional procedure is not needed to support target Relay UE in RRC_IDLE/RRC_INACTIVE in case of indirect to indirect path switch. 
Observation 3: The existing R17 L2 U2N relay procedure can be reused to support Target Relay UE in RRC_IDLE/RRC_INACTIVE and no additional spec impact is expected.

Proposal 4: RAN2 is kindly asked to confirm that the procedures for target Relay UE in RRC_IDLE/RRC_INACTIVE specified in Rel-17 L2 U2N relay can be reused for target Relay UE in RRC_IDLE/RRC_INACTIVE during indirect to indirect path switch.
3 Conclusion

In this contribution, we discussed remaining issues for L2 U2N relay path switch and made following observations:
Observation 1: according to the current measurement result reporting procedure, the reported quantity does not identify whether it is SL-RSRP or SD-RSRP for serving L2 U2N Relay UE.
Observation 2: In R17 U2N relay Remote UE reports candidate Relay UE(s) which fulfil the upper layer criteria.
Observation 3: The existing R17 L2 U2N relay procedure can be reused to support Target Relay UE in RRC_IDLE/RRC_INACTIVE and no additional spec impact is expected.

Based on the above observations, RAN2 is asked to discuss and capture the following proposals:
Proposal 1: RAN2 is kindly asked to define separate report quantities for SL-RSRP and SD-RSRP of serving L2 U2N Relay UE for event Z1.
Proposal 2: RAN2 is kindly asked to discuss that Remote UE reports the candidate Relay UE(s) that fulfil the upper layer criteria when event Z1 is configured.
Proposal 3: RAN2 is kindly asked to confirm that the ordering of step 3 and step 4 is left to gNB implementation.
Proposal 4: RAN2 is kindly asked to confirm that the procedures for target Relay UE in RRC_IDLE/RRC_INACTIVE specified in Rel-17 L2 U2N relay can be reused for target Relay UE in RRC_IDLE/RRC_INACTIVE during indirect to indirect path switch.
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