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1 Introduction

This is to summarize the contributions submitted to agenda item 8.7.2.2 Service continuity. 
2 Discussion

According to the contributions submitted to 8.7.2.2, some left issues essential to service continuity are discussed, including measurement configuration and reporting, left issues specific to indirect-to-direct path switch or direct-to-indirect path switch, issues common to both path switch directions, handling of relay UE’ HO, handling of IDLE/INACTIVE Relay UE, UP behavior.
2.1 Measurement configuration and reporting
2.1.1 Measurement framework
	R2-2110214 vivo
	Proposal 9: Legacy RRC measurement and reporting framework is used to configure the relay specific SL measurements, with the gNB configuration as follows:

only configuring SD-RSRP as SL measurements for D2I path switch;

configuring optionally SD-RSRP and/or SL-RSRP as SL measurements for I2D path switch (with SD-RSRP typically configured).

	R2-2110488 Huawei, HiSilicon
	Proposal 8: The existing Uu measurement configuration and report should be extended to serve both indirect to direct path switch and direct to indirect path switch of L2 U2N relay operation.

	R2-2110690 Ericsson
	Proposal 1
RAN2 to confirm that the gNB configures the remote UE with both the Uu and PC5 measurement configurations and the relay UE with only the Uu measurement configuration.

	R2-2110499 OPPO
	Proposal 3:
”Relay UE triggered measurement and report” shall not be adopted in NR sidelink relay.


Proposals are given in R2-2110214, R2-2110488, R2-2110690, R2-2110499 about general measurement framework and principle. For indirect to direct path switch, it was already captured in the endorsed stage2 running CR saying the legacy Uu measurement configuration and reporting will cover the relay case; and for direct to indirect path switch, as the measurement configuration/report is from/to the source node, i.e. gNB, it is natural that the measurement configuration and reporting would be in legacy Uu way (with new signaling specific for relay case). In addition, since the path switch is between two links of Remote UE, it does make sense that the measurement report is from only Remote UE, not Relay UE. 
Proposal 1: [Easy] Legacy Uu RRC measurement configuration and reporting signaling with extensions for relay case is used to configure Remote UE to perform Uu and SL measurements for direct-to-indirect and indirect-to-direct path switch. 
2.1.2 Measurement configuration
2.1.2.1 Measurement object
	R2-2110220 Xiaomi
	Proposal 5: gNB could provide cell list, including cells belong to the same gNB, to remote UE. 

Proposal 6: Remote UE only reports the measurement result of relay UE(s), whose serving cell is included in the cell list.

	R2-2110488 Huawei, HiSilicon
	Proposal 9a: For indirect to direct path switch, the neighbor measurement object can reuse existing Uu measurement object.

Proposal 10a: For direct to indirect path switch, the target/neighbor SL measurement object can reuse R16 SL measurement object (i.e. SL carrier). FFS on whether “Allow-list/Blocklist” is supported.


R2-2110488 propose to reuse legacy Uu measurement object (i.e. MeasObjectNR) to configure measurement on neighbor cells for indirect-to-direct path switch, and reuse legacy sidelink measurement object (i.e. SL-MeasObject) to configure measurement on neighbor Relays for direct-to-indirect path switch, which should be straightforward and easy.

Proposal 2: [Easy] Legacy Uu measurement object (i.e. MeasObjectNR) is used to configure measurement on neighbor Uu cells for indirect-to-direct path switch, and legacy sidelink measurement object (i.e. SL-MeasObject) is used to configure measurement on candidate Relays for direct-to-indirect path switch.

Besides, in Uu measurement configuration, the allow-list and block-list can be configured based on network implementation, which can help UE to perform measurement towards or avoid specific targets. R2-2110220 and R2-2110488 both propose to support the configuration of kind of allow-list in which case Remote UE only needs to report the detected Relay included in the list. The difference is R2-2110220 propose to configure the allow-list of Relay UE’s serving cell, and R2-2110488 is proposing the list of Relay UE directly.
Proposal 3: FFS if allow-list and block-list can be configured, and if the list consists of Relay UEs or Uu cells behind Relay UEs.
2.1.2.2 Quantity
	R2-2109780 ZTE Corporation, Sanechips
	Proposal 3: For path switch from indirect to direct link, only when SL-RSRP is not available, SD-RSRP is used as the SL measurement quantity.

	R2-2109962 Intel
	Proposal 1:
Similar to relay reselection, the sidelink measurement quantity of SL-RSRP is used for evaluating measurement event for indirect to direct path switching and a note can be added that SD-RSRP is used when SL-RSRP is not available. 

	 R2-2110214 vivo
	Proposal 7: For I2D path switch, SD-RSRP can be used as SL measurement quantity, when SL-RSRP is unavailable. This can be done via proper gNB configuration on relay specific SL measurements (e.g. with the SL measurements of SD-RSRP typically configured). 

Proposal 8: RAN2 confirms that only SD-RSRP can be used as the SL measurements for D2I path switch. 

Proposal 9: Legacy RRC measurement and reporting framework is used to configure the relay specific SL measurements, with the gNB configuration as follows:

· only configuring SD-RSRP as SL measurements for D2I path switch;
· configuring optionally SD-RSRP and/or SL-RSRP as SL measurements for I2D path switch (with SD-RSRP typically configured).

	R2-2110499 OPPO
	Proposal 1:
Threshold configuration for remote UE measurement report does not differentiate between the usage of SL-RSRP and SD-RSRP.


According to the RAN2 #115 agreement, it is clear that for the serving relay, SL-RSRP is the measurement quantity, and for the neighbor relays to be measured as candidate target relay, the SD-RSRP is the measurement quantity. 

Proposal-11 (modified):  As a baseline, SL-RSRP of the serving relay is used as the SL measurement quantity for the case of path switch from indirect to direct path.

Proposal-12:  SD-RSRP is used as the SL measurement quantity for the case of path switch from direct to indirect path.

R2-2109780, R2-2109962 and R2-2110214 propose to allow SD-RSRP as SL measurement quantity in case of no SL-RSRP of serving relay is available or based on network configuration. From Rapporteur point view this handling is in line with relay reselection, so the proposal is given as:

Proposal 4: [Easy] When SL-RSRP of the serving relay is not available, SD-RSRP is used as the SL measurement quantity.

R2-2110214 and R2-2110499 discuss whether to differentiate the configuration of SD-RSRP or SL-RSRP. Rapporteur understand no related special handling on the SD-RSRP or SL-RSRP in the UE side is proposed, and from network side no requirement is foreseen to configure different thresholds. On the other side, this issue is quite detailed signaling issue, we can double check during running CR drafting discussion, thus no proposal is given.
2.1.3 Performing measurement and report triggering
2.1.3.1 Event

	R2-2109933 InterDigital
	Proposal 5:
New measurement events and measurement reporting configurations are defined that consider CBR as well as SL and/or Uu radio signal measurements

Proposal 8:
Measurement events and measurement reporting configurations at the remote UE are defined that take into account the Uu link quality at the relay UE.

	R2-2109962 Intel
	Proposal 2: 
A new measurement reporting event(R1) is defined for indirect to direct path switching that is satisfied when both the conditions of SL relay link measurement worse than a threshold A and Uu link measurement better than a threshold B are fulfilled. 

Proposal 4: 
A new measurement reporting event(R2) is defined for direct to indirect path switching that is satisfied when both the conditions of Uu link measurement worse than a threshold A and SL relay link measurement better than a threshold B are fulfilled. 

	R2-2110488 Huawei, HiSilicon
	Proposal 9b: For indirect to direct path switch, two new trigger events should be introduced:

Event1: SL-RSRP of serving Relay UE is worse than a threshold

Event2: SL-RSRP of serving Relay UE is worse than a threshold and Uu-RSRP of neighbour cell is better than a threshold

Proposal 10b: For direct to indirect path switch, two new trigger events should be introduced:

Event1: SD-RSRP of neighbour Relay UE is better than a threshold

Event2: SD-RSRP of neighbour Relay UE is better than a threshold and Uu-RSRP of serving cell is worse than a threshold

	R2-2110690 Ericsson
	Proposal 4
RAN2 to define new measurement events based on offset differences between the Uu and PC5 measurements for both the direct-to-indirect path switch and the indirect-to-direct path switch procedure.


In RAN2 #115, it was agree the new events are to be defined to compare SL relay link measurement with a threshold and/or to compare SL relay link measurement with threshold A and Uu link measurement with threshold B. The agreement aligns the legacy inter-RAT measurement configuration design wherein the B1 (Inter RAT neighbour becomes better than threshold) and B2 (PCell becomes worse than threshold1 and inter RAT neighbour becomes better than threshold2) are defined. Although the formulation of the event for both directions is the same, considering the measurement objects are different (e.g. Uu is the MO of indirect-to-direct switch while SL is the MO of direct-to indirect switch), separate events are needed for each direction. The agreement needs further refinements in terms of indirect-to-direct and direct-to-indirect path switch.

R2-2109962, R2-2110488 propose to define events of neighbor is better than threshold A and serving is worse than threshold B for both path switch direction. R2-2110488 propose to introduce the event of serving’s SL-RSRP is worse than a threshold for indirect-to-direct switch, and a new event of neighbor’s SD-RSRP is better than a threshold for direct-to-indirect switch. R2-2110690 propose to define a new event of neighbor is offset better than serving for both switch directions. R2-2109933 propose to consider Uu quality of Relay UE as well as SL CBR.
Proposal 5: [Easy] The following new events are to be defined:
· Event-X for indirect-to-direct path switch: serving relay becomes worse than threshold-X1 and neighbor Uu cell becomes better than threshold-X2.

· Event-Y for direct-to-indirect path switch: serving Uu cell becomes worse than threshold-Y1 and candidate relay becomes better than threshold-Y2.

Proposal 6: FFS on the following new events:

· For indirect-to-direct path switch, 

1. serving relay is worse than a threshold, 

2. neighbor Uu cell is offset better than serving relay.
· For direct-to-indirect path switch, 

3. candidate relay is better than a threshold, 

4. candidate relay is offset better than serving Uu cell.
5. events considering Relay UE’s Uu quality and CBR.
2.1.3.2 AS criteria
	R2-2109428 Qualcomm Incorporated
	Proposal 4: Following general Uu RRM principle, remote UE is not required to further filter relay UE candidates based on AS criteria (i.e., above SD-RSRP/SL-RSRP threshold in relay selection/reselection)

	R2-2109509 CATT
	Proposal 1: In case of direct to indirect path switching, the remote UE should only report the relay UE candidate(s) which fulfil both the AS layer and higher layer criteria.

	R2-2109780 ZTE Corporation, Sanechips
	Proposal 4: The Remote UE shall report only the Relay UE candidate(s) that fulfil the higher layer criteria, while AS criteria based filtering is not considered for the report.

	R2-2109962 Intel
	Proposal 5: 
For direct to indirect path switching, Remote UE checks and filters the candidate Relay Ues fulfilling AS criteria before sending the measurement report towards the gNB.

	 R2-2110214 vivo
	Proposal 10: As the AS criterion, a Remote UE shall only report the candidate Relay UE(s) whose SL link quality with the Remote UE fulfils the condition of the new measurement events for SL relay (e.g. above the associated SL threshold(s)). 

	R2-2110499 OPPO
	Proposal 2:
The remote UE shall report the Relay UE candidate(s) that fulfil the AS layer criteria, i.e., for which the reporting trigger condition of the measurement event(s) is/are met.


In relay (re)selection, it was agreed that the UE will filter the detected relay using both of higher layer criteria and AS criteria, and will only select the relay UE meeting upper layer and AS criteria. While in path switch, as agreed the filter based on higher layer criteria will be performed by Remote UE, and if the AS criteria based filter is needed is FFS. 

Proposal 2
RAN2 to confirm that tThe Remote UE shall report only the Relay UE candidate(s) that fulfil the higher layer criteria. FFS is if also AS criteria should be taken into account.

R2-2109428 clarifies the UE does not need to filter the SL measurement results based on the AS criteria defined for relay (re)selection. 

R2-2109509, R2-2110214, R2-2110499 propose AS criteria should be considered which is actually the measurement report triggering based on configured event(s). Although R2-2109780 propose not to consider AS criteria, but rapporteur understand here the AS criteria is referring to the one for relay reselection, not the measurement event. Thus all the companies have the same proposal.

Proposal 7-1: [Easy] The Remote UE does not consider the AS criteria for measurement report when performing SL measurement for path switch.

Proposal 7-2: [Easy] For event triggered measurement report, Remote UE shall report available measurement results when the event is fulfilled, same as Uu RRM.
2.1.3.3 S-measure criteria

	R2-2109933 InterDigital
	Proposal 6:
S-measure criteria is supported for the indirect to direct path switch.

Proposal 7:
S-measure criteria for performing measurements on Uu while connected via SL relay can be defined based on SL RSRP and CBR measurements


According to the RAN2 #115 agreement, S-measure criteria is not used by the Remote UE for direct-indirect path switch. R2-2109933 propose to use S-measure criteria for indirect-to-direct path switch, which are based on SL RSRP and CBR measurements.
Proposal 8-1: [Discussion] FFS if S-measure criteria based on RSRP of serving relay is used for indirect-to-direct path switch.

Proposal 8-2: If S-measure criteria is agreed to be used for indirect-to-direct path switch, FFS other AS criteria, e.g CBR.

2.1.4 Measurement reporting
2.1.4.1 UE ID in measurement report
	R2-2109428 Qualcomm Incorporated
	Proposal 2: Relay UE ID included in measurement report is the Source L2 ID received in discovery message as defined in SA2 TS 23.304 clause 5.8.3.1. 

Proposal 3: For gNB to be aware of Relay UE in measurement report, Relay UE’s Source L2 ID in discovery message can be included in SidelinkUEInformationNR message.

	R2-2109780 ZTE Corporation, Sanechips
	Proposal 5: The Relay UE ID that is included in the SL measurement report is the Source L2 ID.

	R2-2110059 Apple
	Proposal 1 Using LTE ProSe solution as baseline, RAN2 prefers an upper layer solution to U2N relay UE identifier problem.

Proposal 2 For Layer 2 U2N relay , it is up to SA2 to decide how gNB is aware of the relay UE identifier.

Proposal 3 RAN2 sends an LS to SA2 to trigger SA2 work on U2N relay UE identifier issue.

	R2-2110164 LG
	Proposal 1: Relay UE reports its layer2 SRC ID using in discovery message to the gNB for its identification.

Proposal 2: gNB can identify which relay UE is in RRC CONNECTED among candidate relay Ues by comparing candidate relay UE IDs reported from remote UE to the relay UE IDs reported from relay UE in RRC CONNECTED.

Proposal 3: if there is a restriction to the number of candidate relay Ues that can be reported to gNB, it is efficient that remote UE repots RRC CONNECTED relay Ues first.

Proposal 4: To report candidate relay UE in RRC CONNECTED first, remote UE has to know which candidate relay UE is in RRC CONNECTED.

Proposal 5: It can be helpful that the discovery message includes the RRC state of relay UE when the number of candidate relay UE to be reported is limited.

	 R2-2110214 vivo
	Proposal 12: For D2I path switch, the Relay UE ID that is included in the relay specific SL measurement report from the Remote UE to the gNB is the Relay’s Source L2 ID. 

Proposal 11: When a UE becomes a Relay UE with L2 SL relaying operation conditions satisfied, it needs to report its Relay UE ID which is the SRC L2 ID to the gNB, at least for the purpose of target Relay UE selection at the gNB for D2I path switch. 

	R2-2110220 Xiaomi
	Proposal 1: Relay UE ID included in measurement report is relay UE’s source sidelink L2 ID

Proposal 2: Relay UE shall report its source sidelink L2 ID to gNB, if relay function is enabled.

	R2-2110499 OPPO
	Proposal 6: Relay UE ID included in measurement report is the Source L2 ID which is used in discovery message.
Proposal 7: Relay UE should report its Source L2 ID to network via SUI message.


In RAN2 #115 meeting, it was discussed when Remote UE reports SL measurement results what’s the Relay UE identification. Majority prefer Relay UE’s source L2 ID. It is the same situation in the submitted contributions. R2-2109428, R2-2109780, R2-2110164, R2-2110214, R2-2110220, R2-2110499 propose to use Relay UE’s SRC L2 ID of discovery message. While R2-2110059 raises concerns using L2 ID and propose to adopt the similar method in LTE Prose, i.e. including a Relay UE ID inside discovery message. However, rapporteur understand SA2 has already discussed if the Relay UE ID is needed inside discovery message like LTE Prose, and the conclusion is that the ID is not needed as duplicated with the L2 ID in discovery message header. So Relay UE’s source L2 ID should be agreeable. Then the follow-up issue is how the network associate the Relay UE’s source L2 ID with the Uu context, the proposed solution is Relay UE needs inform its Source L2 ID to network, e.g. via SUI message.
Proposal 9-1: [Easy] Relay UE ID in measurement report is the Relay UE’s Source L2 ID received in discovery message.

Proposal 9-2: [Easy] Relay UE in RRC_CONNECTED informs its Source L2 ID to network via SUI message.

2.1.4.2 Cell ID of the Relay UE 

	R2-2110488 Huawei, HiSilicon
	Proposal 10c: The serving cell ID of the neighbor Relay UE should be included in the measurement report which is CGI+PCI.


It was agreed that the SL relay measurement report shall include serving cell ID of the Relay UE. In RAN2 #115 meeting, NCI is taken as the WA of the cell ID to be included in discovery message. However, there was also proposal on PCI. But no matter which cell ID will be included in discovery message, the same format of cell ID should be included in SL relay measurement report.
During the review of summary report, company point out SA2 already agree to include NCGI in the discovery message, so propose to let Remote UE directly report NCGI of the candidate relay in measurement report. Rapporteur understand either NCGI, CGI or PCI can identify the Uu cell in the network side, but the signaling overhead is different, i.e. PCI is 10 bits, NCI is 36 bits and NCGI is 52 bits (as PLMN ID is 16 bits). Considering this issue is not in hurry, Rapporteur suggest to wait for the conclusion on PCI, i.e. whether RAN2 agree to include PCI in discovery message as well.
Proposal 10: RAN2 to discuss which cell ID to be in SL relay measurement report to indicate the serving cell of Relay UE, e.g. NCGI, NCI, PCI.

2.1.5 Others

Discovery transmission/reception for CONNECTED measurement

	R2-2109933 InterDigital
	Proposal 9: Discovery transmission/reception can be explicitly enabled/disabled by the network for a L2 relay/remote UE in RRC_CONNECTED.

Proposal 10: Relay (re)selection procedure is not performed by a L2 remote UE in RRC_CONNECTED, except for certain exceptional cases (e.g., RLF).

Proposal 11: The network can provide a list of (e.g., prioritized) relays to be used by the L2 remote UE in (re)selection procedure for the exceptional cases.


R2-2109933 propose to clarify that relay (re)selection will not be performed by a CONNECTED L2 Remote UE, except for the case of RLF which Remote UE may select a Relay UE to re-establish RRC connection. Rapporteur understand it is aligned with the procedures captured in stage2 running CR, so it should be a common understanding in RAN2, but since it relates to a FFS in RAN2 agreements, it would be good to have this clarification.
Proposal 11: [Easy] Relay (re)selection procedure is not performed by a L2 Remote UE in RRC_CONNECTED, except for the case of RLF.
R2-2109933 also propose to enable explicit configuration of discovery transmission/reception on-off to Remote UE/Relay UE in RRC_CONNECTE. It was agreed that RRC_CONNECTED Remote UE(IC or OOC) and Relay UE should follow dedicated configuration if provided by network, which means if the discovery configuration is not included in SI, then the Remote UE and Relay UE must request the configuration from network. But if the discovery configuration is available in SI, it seems Remote and Relay UE is allowed to decide to perform discovery procedure or not as long as the threshold of Remote/Relay UE is fulfilled. This means network cannot control the CONNECTED Remote/Relay UE’s behavior which seems not align the general Uu principle. However, it is not clear what’s the purpose to control CONNECTED Remote/Relay UE to switch off the discovery if the UEs are willing to do so. Thus the proposal is not given for now, and the motivation could be clarified first if needed.

With regard to the proposed Relay list prioritized for relay selection during RRC reestablishment, it is in scope of CP procedure which could be discussed in CP agenda.
2.2 Left issues of indirect-to-direct path switch
2.2.1 When/How to release the source PC5 unicast link
	R2-2109509 CATT 
	Proposal 7: Confirm the agreement that for indirect to direct path switch, PC5 unicast link can be released after Remote UE and Relay UE receive RRC reconfiguration from gNB.

	R2-2109705 NEC
	Proposal 1 The PC5 RRC layer is triggered to release PC5 link firstly after receiving RRC Reconfiguration message from gNB for path switch to direct Uu cell.

Proposal 2  RAN2 define how to handle or avoid the redundant signaling for the release of the same PC5 link if RAN2 decide that V2X layer is informed to release PC5 link firstly. 

	R2-2109780 ZTE Corporation, Sanechips
	Proposal 1: Upon receiving RRC reconfiguration from gNB during indirect to direct link path switch, Remote UE or Relay UE indicates to the upper layer the requested PC5 unicast link to be released. UE AS layer uses PC5 Link Identifier to indicate to the upper layer the PC5 unicast link request to be released.

	R2-2109962 Intel
	Proposal 3: 
As the PC5 unicast link is dedicated to relaying only, Relay UE informs the upper layer to release the PC5 link upon receiving the Reconfiguration message from the gNB to release the SL bearers relevant to relaying with the Remote UE.

	R2-2110214 vivo
	Proposal 2: The Relay UE/Remote UE indicates the release of the PC5-RRC connection to the upper layers (e.g. PC5 not available) as in the current Spec (to make the PC5-S able to follow the agreement last meeting to release the associated PC5 unicast link). 

Proposal 3: Send LS to SA2/CT1 to inform them of the related RAN2 agreements on the PC5 unicast link release initiated by I2D path switch. 

	R2-2110302 Lenovo, Motorola Mobility
	Proposal 3: RAN2 needs to clarify if the remote UE needs to stop receiving the DL data from gNB via relay immediately after reception of path switching indication from gNB. 

Proposal 4: for indirect to direct path switch, Relay UE can continue to perform data forwarding to remote UE when receiving reconfiguration message if the relay UE does not receive the release message from remote UE. 

	R2-2110488 Huawei, HiSilicon
	Proposal 1: For path switch from indirect to direct, RAN2 to confirm the PC5 unicast link will be released after step 3 (RRC Reconfiguration message to Remote UE) or step 6 (RRC Reconfiguration message to Relay UE).

Proposal 2: For Remote UE or Relay UE, AS layer will indicate upper layer to release corresponding PC5 unicast link after step 3 (RRC Reconfiguration message to Remote UE) or step 6 (RRC Reconfiguration message to Relay UE).

	R2-2110214 vivo
	Proposal 1: Upon reception of the RRC message for I2D path switch, the Relay UE/Remote UE releases the PC5-RRC connection specific for L2 relaying in the AS. 


	There are several contributions trying to fix the FFS in RAN2 #115 agreement. 


Proposal 19 (easy) (16/19) (modified): For indirect to direct path switch, PC5 unicast link can be released after Remote UE and Relay UE receive RRC reconfiguration from gNB (if there are no non-relaying PC5 RLC channels on the same PC5 unicast link, i.e. dedicated relaying link).  FFS details of inter-layer interaction.


R2-2109509, R2-2109705, R2-2109780, R2-2109962, R2-2110214, R2-2110488, R2-2110214 all propose to let AS layer release PC5-RRC connection and inform upper layer to release the PC5 unicast link after Remote UE or Relay UE receives RRC reconfiguration message from network. 

Proposal 12: [Easy] During indirect-to-direct path switch, Remote UE or Relay UE’s AS layer releases PC5-RRC connection and indicates upper layer to release PC5 unicast link after receiving RRC reconfiguration from gNB. LS can be sent to SA2/CT1 if needed.
2.2.2 T304 applicability
	R2-2109428 Qualcomm Incorporated
	Proposal 5: For path switch from indirect to direct path, the legacy T304 mechanism is reused

	R2-2109509 CATT
	Proposal 4: For path switch from indirect to direct, Legacy T304 based failure detection is used to indicate the path switch failure.

	R2-2109546 MediaTek
	Proposal-2: the legacy T304 is reused for path switch from indirect to direct path.

	R2-2109780 ZTE Corporation, Sanechips
	Proposal 8: For indirect to direct link path switch, T304 can be reused.

	R2-2109933 InterDigital
	Proposal 4:
Separate path switch timers (T304-like) are configured for direct to indirect switch and indirect to direct switch. 

	R2-2109962 Intel
	Proposal 10: 
A new T304-like timer is defined for support of Remote UE’s path switching procedures.

	R2-2110302 Lenovo, Motorola Mobility
	Proposal 6: Legacy T304 is reused for path switch from indirect to direct path.

	R2-2110488 Huawei, HiSilicon
	Proposal 12: Legacy T304 based failure detection is applicable to path switch from indirect to direct case, i.e. T304 expiry indicates the path switch failure.

	R2-2110690 Ericsson
	Proposal 6
In case the relay UE initiates the handover procedure while connected to a remote UE, the relay UE should inform the remote UE to release the sidelink relay path.

	R2-2111042 CMCC
	Proposal 3: Legacy T304 can be reused to path switch from indirect to direct.


In RAN2 #115 meeting, it was discussed whether existing T304 is applicable to direct-to-indirect and indirect-to-direct path switching. The majority view is that T304 is applicable to indirect-to-direct path switch. The similar situation appears in the submitted contributions. R2-2109428, R2-2109509, R2-2109546, R2-2109780, R2-2110302, R2-2110488, R2-2110690, R2-2111042 all propose to reuse existing T304 for indirect-to-direct path switch, while R2-2109933, R2-2109962 propose to introduce a new T304-like timer. Rapporteur understands there is no special reason of introducing a new timer, so suggests to follow majority view to simplify the relay design.
Proposal 13: [Easy] The existing T304 is used for indirect-to-direct path switch.

2.2.3 Signalling details
	R2-2109428 Qualcomm Incorporated
	Proposal 8: In indirect to direct path switch, relay UE’s L2 source ID is included in RRCReconfiguration message towards remote UE (i.e., Step 3) for remote UE to release source PC5 link.

	R2-2110302 Lenovo, Motorola Mobility
	Proposal 1: Legacy reconfigurationWithSync IE included in RRCreconfiguration can be reused for path switching command from relay link to Uu link if the target cell is not the serving cell the relay connects.

Proposal 2: RAN2 needs to discuss if legacy reconfigurationWithSync IE included in RRCreconfiguration can be used to indicate the remote UE to switch from relay link to Uu link if the target cell is the same cell serving the relay.

Proposal 5: Local remote UE ID is included in the reconfiguration message towards relay UE.

Proposal 3: RAN2 needs to clarify if the remote UE needs to stop receiving the DL data from gNB via relay immediately after reception of path switching indication from gNB. 

Proposal 4: for indirect to direct path switch, Relay UE can continue to perform data forwarding to remote UE when receiving reconfiguration message if the relay UE does not receive the release message from remote UE.


In R2-2109428 it is proposed Relay UE’s L2 source ID should be included in RRCReconfiguration message towards remote UE (i.e., Step 3) to trigger Remote UE to release source PC5 link. However, Rapporteur understands upon Remote UE receives the reconfiguration message indicating a path switch, it should be aware that PC5 unicast link with the serving Relay is to be released, thus no explicit serving Relay UE’s L2 ID is needed.
It is proposed in R2-2110302 that Local Remote UE ID is included in the reconfiguration message towards relay UE to indicate which remote UE is to be released. However, whether the Remote UE ID is local Remote UE ID, or L2 ID or other ID is also related to the discussion on how to configure/maintain the Remote UE context (including bearer mapping between Uu and SL, Uu RLC bearer and SL RLC bearer associated with the Remote UE) in Relay UE. So it needs to be considered together with the generic configuration case.
2.3 Left issues of direct-to-indirect path switch
2.3.1 T304 applicability 
	R2-2109428 Qualcomm Incorporated
	Proposal 6: For path switch from direct to indirect path, a new timer (T304 alike) is introduced:

A new timer is included in RRCReconfiguration message to trigger path switch 

The condition to start this timer is same as T304 (i.e., upon reception of RRCReconfiguration message)

The condition to stop this timer is upon successful sending RRCReconfigurationComplete to relay, i.e., lower layer acknowledge is received from target relay

	R2-2109509 CATT
	Proposal 5: For path switch from direct to indirect, a new timer like T304 can be used to indicate the path switch failure.

	R2-2109546 MediaTek
	Proposal-3: A new timer (T304 alike) is introduced for path switch from direct to indirect path.

	R2-2109780 ZTE Corporation, Sanechips
	Proposal 9: For direct to indirect link path switch, a timer is needed to determine whether the path switch is successful or abnormal. T304 can be reused as the timer with some some extension values.

	R2-2109933 InterDigital
	Proposal 4: Separate path switch timers (T304-like) are configured for direct to indirect switch and indirect to direct switch. 

	R2-2109962 Intel
	Proposal 10: A new T304-like timer is defined for support of Remote UE’s path switching procedures.

	R2-2110164 LG
	Proposal 8: We need to discuss whether remote UE can use the legacy T304 timer during path switching from direct to indirect.

Proposal 8a: During direct-to-indirect path switching, a T304-like timer may be required for remote UE.

Proposal 8b: If remote UE uses the same as legacy T304 timer, the stop condition should be described differently.

	 R2-2110214 vivo
	Proposal 4: For D2I path switch, RAN2 confirms the introduction of a t304-like timer which takes legacy t304 as the baseline with necessary changes specific for the indirect access to the target Relay UE. 

Proposal 5: For D2I path switch, RAN2 agrees the following operations for the new timer handling at the Remote UE:

Starting condition: Upon reception of the NR RRC reconfiguration message including D2I path switch command; 

Stopping condition: Upon the PC5 unicast link is successfully established with the target Relay UE indicated by the gNB;

Action upon timer expiry: Initiation of RRC re-establishment over Uu by the Remote UE.

Proposal 6: RAN2 discusses whether the duration needed for PC5 unicast link establishment have impact on the value definition/configuration of the new timer introduced for D2I path switch.

	R2-2110302 Lenovo, Motorola Mobility
	Proposal 8: A new timer (T304 alike) is introduced for path switch from direct to indirect path.

Proposal 9: UE starts the new timer when the remote UE receives the RRCReconfiguration for path switch.

Proposal 10: UE stops T304 when the remote UE receives RRCReconfigurationCompleteSidelink message.

	R2-2110488, Huawei
	Proposal 13: Introduce a new time like T304 to support timer based failure detection for path switch from direct to indirect case.

Proposal 14: Introduce an indication to indicate the remote UE stop the new timer and avoid timer expiry.

Proposal 15: PC5 connection establishment failure should result in stopping timer and declare path switch failure.

	R2-2110690 Ericsson
	RAN2 to introduce a new timer (alike the timer T304) for the direct-to-indirect path switch and reuse the legacy T304 timer for the indirect-to-direct path procedure.

	R2-2111042 CMCC

	Proposal 4: New timer should be introduced to indicate procedure failure for path switch from direct to indirect.


In RAN2 #115 offline discussion, considering the stop condition of existing T304 is completion of RACH which is not applicable for direct-to-indirect path switch, a new T304-like timer was proposed following majority view. Similarly, R2-2109428, R2-2109509, R2-2109546, R2-2109933, R2-2109962, R2-2110164, R2-2110214, R2-2110302, R2-2110488, R2-2110690, R2-2111042 propose to introduce a new T304-like timer, while only R2-2109780 propose to reuse the existing T304, but with the extension of the value range. In this case, Rapporteur suggests to follow the majority view. The start condition and the timer expiry action are clearly the same as legacy, but there are different views on the stopping condition. R2-2109428 propose to take sending RRCReconfigurationComplete as the stop condition, R2-2110214 propose the completion of PC5 unicast link establishment, R2-2110302 propose the reception of RRCReconfigurationCompleteSidelink message from target Relay UE, while R2-2110488 propose to define an explicit indication in sidelink. 
Proposal 14-1: [Easy] A new T304-like timer is introduced for direct-to-indirect path switch. The Remote UE starts the timer upon reception of the RRC reconfiguration message indicating direct-to-indirect path switch, and the Remote UE initiates RRC re-establishment upon timer expiry.
Proposal 14-2: [To be discussed] FFS which option is taken as stop condition of the new T304-like timer in Remote UE:
· Option1: Upon successfully sending RRCReconfigurationComplete (i.e., lower layer acknowledge is received from target relay);
· Option2: Upon the PC5 unicast link is successfully established with the target Relay UE;

· Option3: Upon reception of RRCReconfigurationCompleteSidelink message from target Relay UE;

· Option4: Upon reception of an explicit indication from the target Relay UE.
Other enhancements 
	R2-2110164 LG
	Proposal 6: If remote UE fails RRC re-configuration via indirect path or fails PC5 connection establishment with relay UE selected by gNB, the remote UE informs the failure with a cause value to the gNB.

Proposal 7: If gNB receives a path switching failure message from remote UE, the gNB can select another relay UE among the previously reported candidate relay UE and inform that to the remote UE. If the reported candidate relay UE is only one, the remote UE can keep the current direct connection.

Proposal 9: If the T300 timer stop condition describes like that the T304 timer stops when the RRCReconfigurationComplete message arrived at gNB, we need to discuss how remote UE is convinced the message arrived at gNB well.

Proposal 10: In indirect-to-direct path switching, if remote UE fails path switching, the remote UE may send a message to the gNB via relay UE for resuming. The relay UE receiving this message can send messages to the remote UE.



	
	

	R2-2110302 Lenovo, Motorola Mobility
	Proposal 11: The remote UE can declare path switching failure when the remote UE fails to establish the PC5 link towards the target relay UE after receiving path switching command.

Proposal 12: In the path switching from Uu link to relay link, the remote UE doesn’t not need to release the source Uu link immediately after receiving the path switching command.

Proposal 13: Once the remote UE fails to establish the PC5 link towards the configured target relay UE, the remote UE can fall back to the source link if the source link is still available. Otherwise, the remote UE performs re-establishment procedure.

Proposal 14: gNB can indicate the remote UE to establish the PC5 link before transmitting path switching command.


There are some enhancements proposed in R2-2110164 and R2-2110302 for path switch failure recovery. However, for now the focus should be on the essential procedure, so no proposals are given here. The enhancements can be discussed in later meetings if time allows.  
2.3.2 Signalling details
	R2-2109428  Qualcomm Incorporated
	Proposal 7: In direct to indirect path switch, relay UE’s L2 source ID is included in RRCReconfiguration message towards remote UE (i.e., Step 3) for remote UE to establish target PC5 link.

	 R2-2110214 vivo
	Proposal 13: For the D2I path switch for a Remote UE, the local Remote UE ID along with the associated Remote UE’s L2 ID can be included in the RRC Reconfiguration sent to the target Relay UE.

	R2-2110488 Huawei, HiSilicon
	Proposal 4: For path switch from direct to indirect, the target Relay UE ID in RRC Reconfiguration message is C-RNTI of the Relay UE in RRC_CONNECTED state.

	R2-2110302 Lenovo, Motorola Mobility
	Proposal 7: RAN2 needs to discuss what exact indication and configuration can be used to indicate the path switching from Uu link to relay link in the following two case.

Case 1: The target relay UE connects to the serving cell.

Case 2: The target relay UE connects to the non-serving cell.


In order to indicate the target Relay UE, the RRC reconfiguration message towards the Remote UE should include the target Relay UE ID. R2-2109428 propose it should be Relay UE’s L2 source ID, while R2-2110488 propose Relay UE’s C-RNTI. Rapporteur understands the Relay UE ID included in RRC reconfiguration message indicating Remote UE to perform path switch towards the Relay UE should be the same agreed to be included in SL measurement report and discovery message. So that the Remote UE can setup the association between the target Relay UE indicated for path switch and the detected Relay UE during discovery.
Proposal 15: [Easy] RRC reconfiguration message towards the Remote UE should include the Relay UE ID to indicate the target Relay UE for direct-to-indirect path switch which is the same Relay UE ID agreed to be included in SL measurement report.
R2-2110214 propose to include Remote UE’s local ID (i.e. AL ID) and L2 ID in the RRC reconfiguration towards the target Relay UE. Since it was agree the Remote UE local ID is allocated by gNB, and the Relay UE needs to generate the Uu AL header to forward the first RRC message of Remote UE, it makes sense to include Remote UE local ID when prepare the target Relay UE before the Remote UE switches to it. And to enable the Relay UE recognize the Remote UE during PC5 link establishment, the Remote UE’s L2 ID should be informed to the Relay UE in advance as well.

Proposal 16: [Easy] RRC reconfiguration message towards the target Relay UE should include the Remote UE’s local ID/AL ID and L2 ID when preparing the direct-to-indirect path switch.
R2-2110302 propose to discuss which configuration to indicate path switching from Uu link to the target Relay UE considering the different cases if the Relay UE is in the serving Cell or not. But to be more generic, we may need to decide if the legacy reconfigurationWithSync can be used to indicate direct-to-indirect path switch first. Rapporteur understand the existing reconfigurationWithSync normally is to configure the target cell configuration used for accessing and will trigger the RACH, so it is not appropriate to be reused when the target is a Relay UE. 

Proposal 17: [To be discussed] FFS whether existing reconfigurationWithSync or new RRC signaling is used to indicate direct-to-indirect path switch to Remote UE. 
2.4 Issues common to both path switch directions

2.4.1 Sharing case
	R2-2109428 Qualcomm Incorporated
	Proposal 9: Following SA2 agreement, remote UE shall use separate PC5 unicast links for relay service and non-relay service in L2 U2N relay. Thus, the related 3 FFSs in RAN2#115-e can be removed.

	R2-2109780 ZTE Corporation, Sanechips
	Proposal 2: It is suggested to remove “execute PC5 connection reconfiguration to release PC5 RLC for relaying” relevant description in running CR.

	 R2-2110214 vivo
	Proposal 0: RAN2 confirms that for L2 U2N relay in this release, there is no shared PC5 unicast link between relaying and non-relaying traffic and only the dedicated relaying unicast link is supported. 


In RAN2 #115 meeting, a scenario was raise that the relay service and non-relay service may share the same unicast link. Several FFSs were left specific for such scenario. At the meantime, SA2 also discussed the similar scenario and clarified that the Remote UE shall establish separate PC5 unicast links for relay service and non-relay service. Then the sharing case does not need to be considered for path switch in RAN2. R2-2109428, R2-2109780, R2-2110214 point out the SA2’s clarification and propose to remove the description about the sharing case from the stage 2 running CR and RAN2 agreements.

Proposal 18: [Easy] RAN2 does not consider the sharing of unicast link between relay service and non-relay service in L2 relay, and the related descriptions are to be removed from stage 2 running CR.
2.4.2 Path switch failure recovery
	R2-2109428

Qualcomm Incorporated
	Proposal 13: RAN2 confirm that inter-gNB RRC re-establishment is allowed in this release. And no spec impact is foreseen.

	R2-2110488 Huawei, HiSilicon
	Proposal 11: In case there is no neighbor cell/neighbor Relay UE belonging to intra-gNB available, legacy behavior can be used, i.e. gNB to release Remote UE to RRC_IDLE/RRC_INACTIVE, or Remote UE to perform RRC re-establishment after detecting the PC5/Uu RLF.

Proposal 16: Upon path switch failure detected for direct-to-indirect case and indirect-to-direct case, remote UE should trigger RRC re-establishment procedure.


In Uu cell, there might be failure case due to too early HO, too late HO or HO to a wrong target. In relay scenario, the similar failure cases can happen during path switch. Following similar recovery method as in Uu cell, the Remote UE should be allowed to perform RRC reestablishment upon detecting RLF in the serving Uu Cell, or when connecting with a serving Relay UE, or experiencing PC5 establishment failure towards the target Relay UE during direct-to-indirect path switch, or upon detecting path switch failure. And according to the earlier RAN2 agreements, when a UE is initiating the RRC reestablishment, it is left to UE implementation to select a suitable Cell or suitable UE. In R2-2109428, it is propose to confirm inter-gNB re-establishment is allowed. Rapporteur understands the inter-gNB re-establishment has no extra impact on both RAN2 spec and RAN3 spec compared with inter-gNB RRC resume, thus no reason to forbid such handling. R2-2110488 propose the Remote UE shall trigger RRC re-establishment after detecting path switch failure. And if the proposal 13 and 14-1 are agreed, it would be already clear that the UE shall initiate RRC re-establishment based on the T304 or new T304-like timer in failure cases. 
Proposal 19: [Easy] Remote UE can initiate RRC re-establishment towards an Relay UE irrespective whether the Relay UE’s serving gNB is the same as the Remote UE’s old serving gNB/old Relay UE’s serving gNB or not.
Proposal 20: [Easy] Remote UE shall trigger RRC re-establishment after detecting path switch failure. [If proposal 13 and 14-1 are agreed, this proposal can be skipped.]
2.5 Handling of Relay UE’s HO

	R2-2110488 Huawei, HiSilicon
	Proposal 17: In case of relay UE HO, relay UE can send a PC5-S message to its connected remote UE(s) to trigger remote UE’s RRC re-establishment.

	R2-2110690 Ericsson
	Proposal 6
In case the relay UE initiates the handover procedure while connected to a remote UE, the relay UE should inform the remote UE to release the sidelink relay path. 

Proposal 7
In case the relay UE initiates the handover procedure while the remote UE is performing the path switch towards the relay UE, the relay UE should inform the remote UE to about the path switch procedure.

Proposal 8
If the remote UE receives an indication from the relay UE to about the path switch procedure, the remote UE should trigger an RRC re-establishment procedure.


In RAN2 #113bis meeting, it was agreed that when relay performs HO to another gNB, relay UE may send a PC5-S message (similar to LTE) to its connected remote UE(s) and this message may trigger relay reselection. Although the agreement only refers to inter-gNB case, the same handling can apply to intra-gNB HO of Relay UE with no doubt if not considering further enhancement specific to intra-gNB case. But the agreement does not mention the follow-up UE behaviour, i.e. what RRC procedure should be initiated after a new Relay is selected. R2-2110488, R2-2110690 propose the RRC re-establishment should be triggered in this case. 
Proposal 21: [Easy] The agreement of “when relay performs HO to another gNB, relay UE may send a PC5-S message (similar to LTE) to its connected remote UE(s) and this message may trigger relay reselection. FFS other indication/message can also be used for notification.”also applies to intra-gNB HO.The FFS point could be discussed in other agenda.
Proposal 22: [Easy] The Remote UE in RRC_CONNECTED may initiate RRC re-establishment procedure upon reception of the PC5-S message/other indication/message from Relay UE due to HO. 

2.6 Handling of Relay UE in IDLE/INACTIVE

	R2-2109428 Qualcomm Incorporated
	Proposal 1: RAN2 first finalize the baseline path switch procedure when target relay UE is in CONNECTED state. Path switch to relay UE in IDLE/INACTIVE state can be studied after the baseline design is stable.

	R2-2109509 CATT 
	Proposal 2:  In case of direct to indirect path switching, the gNB is allowed to select a target relay UE which is in RRC_IDLE or RRC_INACTIVE.
Proposal 3: Legacy paging message can be used by gNB to trigger the relay UE to perform state transition from RRC_IDLE or RRC_INACTIVE into RRC_CONNECTED. 

	R2-2109546 MediaTek
	Proposal-1: The support of direct-to-indirect switching to Relay UE in RRC_IDLE / RRC_INACTIVE is postponed to next release.

	R2-2109780 ZTE Corporation, Sanechips
	Proposal 6: For the path switch from direct to indirect link, RRC_IDLE/INACTIVE relay UE may be selected by gNB as the target relay UE for remote UE. 

Proposal 7: If a RRC_INACTIVE or RRC_IDLE Relay UE is selected, RRC reconfiguration can be delivered to Relay UE after PC5 unicast establishment or receiving the first message (RRCReconfigurationComplete) from Remote UE.

	R2-2109933 InterDigital
	Proposal 3:
Direct to indirect path switch procedure supports the case where the relay UE is IDLE/INACTIVE.

	R2-2109962 Intel
	Proposal 6: 
Agree as baseline that gNB sends HO command message to Remote UE only for a target Relay UE which is in RRC_CONNECTED.  

Proposal 7: 
If no specification impact is preferred, RAN2 to leave it to Relay UE implementation to be authorized and connected to gNB at the time of direct to indirect switching (i.e. assume option 1).

Proposal 8: 
If companies prefer to support RRC_IDLE/RRC_INACTIVE Relay UE to be target for direct to indirect switching, consider option 3 which is to introduce a new Uu RRC message to notify Remote UE to trigger the target Relay UE to enter RRC_CONNECTED.

	R2-2110066 Apple
	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. 

	 R2-2110214 vivo
	Proposal 14: RAN2 first completes the design of D2I path switch with RRC_CONNECTED Relay Ues, and can revisit the case with RRC_IDLE/INACTIVE Relay Ues only if time allows. 

Proposal 15: If D2I path switch to an RRC_IDLE/INACTIVE Relay UE is supported in this release, potential impacts on the new timer value for D2I path switch should be considered. 

	R2-2110220 Xiaomi
	Proposal 3: IDLE/INACTIVE relay UE can be selected by gNB during path switch from direct to indirect.

Proposal 4: Source sidelink L2 ID could be included in paging message as UE identity. If relay UE receives paging message with its source sidelink L2 ID matched, relay UE shall enter CONNECTED.

	R2-2110371 Nokia
	Proposal 1: RAN2 to agree that a UE in RRC_IDLE or RRC_INACTIVE state can be selected by the gNB as target relay UE during path switching from direct to indirect link.

	R2-2110488 Huawei, HiSilicon
	Proposal 6: RAN2 to prioritize the direct to indirect path switch via RRC_CONNECTED Relay UE, and pursue the direct to indirect path switch via RRC_INACTIVE/RRC_IDLE Relay UE if time permitted.

Proposal 7a: For path switch from direct to indirect, RRC_INACTIVE/ RRC_IDLE Relay UE enters RRC_CONNECTED state (triggered by Remote UE), upon receiving data (i.e. Remote UE’s RRC Reconfiguration complete message) from PC5 RLC.

Proposal 7c: For path switch from direct to indirect via RRC_INACTIVE/RRC_IDLE Relay UE, the Remote UE reports the measurement results of a Relay UE in RRC_INACTIVE/IDLE associated with an index to gNB, and gNB indicates a Relay UE in RRC_INACTIVE/IDLE as the path switch target using the index in RRC Reconfiguration message.

Proposal 3: For path switch from direct to indirect, sending RRC Reconfiguration message to Relay UE should be performed after target Relay UE connects (i.e. transit from RRC_INACTIVE/RRC_IDLE to RRC_CONNECTED state) to the gNB.

	R2-2110499 OPPO
	Proposal 4:
The relay UE in INACTIVE/IDLE state can be selected by the gNB during path switch from direct to indirect link.

Proposal 5:
The HO confirm message from remote UE to those relay UEs can trigger them to access into RRC CONNECTED stage.

	R2-2110689 Ericsson
	Proposal 1
The gNB can select a relay UE in any RRC state i.e., RRC_IDLE/INACTIVE/CONNECTED, as a target relay UE when triggering the path switch procedure on the remote UE. 

Proposal 2
During path switch, the gNB is responsible to trigger the transition of a target relay UE in RRC_IDLE or RRC_INACTIVE to RRC_CONNECTED. 

Proposal 3
If the gNB selects a relay UE in RRC_IDLE as target relay UE for the path switch, the gNB sends a paging request message to the CN in order to trigger the CN-initiated paging of the target relay UE (i.e., in order to transit in RRC_CONNECTED).

Proposal 4
RAN2 to send an LS to RAN3 in order to inform that if the gNB selects a relay UE in RRC_IDLE as target relay UE for the path switch, the gNB sends a paging request message to the CN in order to trigger the paging of the target relay UE (i.e., in order to transit in RRC_CONNECTED).

Proposal 5
If the gNB selects a relay UE in RRC_INACTIVE as target relay UE for the path switch, the gNB may apply one of the following options:

a.
the gNB sends a paging request message to the CN in order to trigger the CN-initiated paging of the target relay UE (i.e., in order to transit in RRC_CONNECTED)

b.
the gNB initiates a RAN-paging to page the target relay UE (i.e., in order to transit in RRC_CONNECTED)

Proposal 6
If the gNB selects a relay UE in RRC_INACTIVE as target relay UE for the path switch, it is up to the network implementation to trigger a RAN-initiate paging or sending a paging request to the CN in order to initiate a CN-initiated paging.

	R2-2111042 CMCC
	Proposal 1: Support relay UE in RRC INACTIVE/IDLE state during path switch from direct to indirect link.


About whether/how to support the path switch to a Relay UE in RRC_IDLE/CONNECTED state, companies’ views are quite diverge. 
R2-2109428, R2-2109546, R2-2109962, R2-2110214, R2-2110488 propose to take the path switch solution of Relay UE in RRC_CONNECTED as baseline, and can revisit the case of Relay UE in IDLE/INACTIVE after baseline solution is completed.

R2-2109780, R2-2110488, R2-2110499 consider a Remote UE oriented solution if such case is to be supported, i.e. after receiving the path switch command, Remote UE will trigger the Relay UE to enter CONNECTED sate, e.g. by sending HO complete or new SL signaling to the Relay UE. Among the solutions provided, the one with minimum standard effort is Remote UE’s HO complete message to trigger Relay UE enter CONNECTED state. In details, after network choose a Relay UE in IDLE/INACTIVE and indicate it to the Remote UE, the Remote UE establish PC5 link with the Relay UE; the Remote UE’s HO complete message will trigger the Remote UE establish RRC connection similar as the initial access via the Relay UE. The only difference compared with the solution of CONNECTED Relay UE is the network can only provide the Relay UE with the configuration associated to the Remote UE after the Remote UE access via the Relay UE, i.e. no preparation on Relay UE before path switch. 
R2-2109509, R2-2110220, R2-2110689 propose a paging-based solution to support such case, i.e. when network choose an IDLE/INACTIVE Relay UE as path switch target, the network needs to page the Relay UE into CONNECTED before it sends path switch command to the Remote UE. This solution implies the Relay UE needs to inform its paging UE ID to the network via Remote UE, and the RAN needs to ask CN to generate the paging message for Relay UEs in RRC_IDLE state, which involves RAN3/SA2’s work.
R2-2109933, R2-2110371, R2-2111042 propose to support such case but with no detailed solution proposed.
R2-2110066 suggest the solution for Relay UE in CONNECTED or IDLE/INACTIVE should be aligned.
Considering there are only 2 meetings left for functionality discussion, Rapporteur suggest to consider the simple and straigforward solution with less standard effort/spec impact, and do not expand the discussion to further enhancements.
Proposal 23: [To be discussed] RAN2 to down select among the following options to handle the case of Relay UE in IDLE/INACTIVE during direct-to-indirect path switch:
· Option1: To take the path switch solution of Relay UE in RRC_CONNECTED as baseline, and revisit the case of Relay UE in IDLE/INACTIVE after baseline solution is completed.

· Option2: To support such case by the Remote UE oriented solution, i.e. after receiving the path switch command, Remote UE establishes PC5 link with the Relay UE and sends HO complete message via the Relay UE which will trigger the Relay UE to enter CONNECTED sate.

· Option3: To support such case by the paging-based solution, i.e. the network sends paging message to the Relay UE which will trigger the Relay UE to enter CONNECTED sate before sending path switch command to the Remote UE.
To assist the suggested down-selection, based on Rapporteur’s understanding the comparison among the 3 options is given.
	Option #
	Spec impact
	Pros and cons

	Option1
	No spec impact.
	Cons: the Relay UEs need to be kept in RRC_CONNECTED, which may have negative impact on UE power consumption.

Pros: No extra spec impact, and direct-to-indirect path switch delay is minimum

	Option2
	Minor spec impact, including:

· Allow network to provide the Relay UE with the configuration associated to the Remote UE after the Remote UE access via the Relay UE. 
· No/minor new signaling is needed.
	Cons: the path switch delay is added by the Relay UE’s RRC establishment/Resume procedure.

Pros: the Relay UE can be sent to IDLE/INACTIVE to save power.

	Option3
	Biger spec impact, including

· Define new SL signaling to enable Relay UE inform it’s paging UE ID to the Remote UE before path switch.

· Define new Uu signaling to enable the (Remote) UE to report Relay UE’s paging UE ID to gNB.

· Define new NG interface signaling to enable gNB to ask CN to generate CN paging message of the Relay UE.
	Cons: the path switch delay is added by Relay UE reporting its paging UE ID to gNB via the (Remote) UE and gNB requesting CN to page the Remote UE.

Pros: the Relay UE can be sent to IDLE/INACTIVE to save power.


In the following contribution, one case is pointed out that Relay UE changes serving cell but the RSRP seen by Remote may not change much, so the Remote UE will stop reporting after several times configured by network if no new event triggered. If the network use former measurement results with the old serving cell ID to do path switch decision which lead to a failure i.e. the Relay UE is not within this gNB. As normally the network is aware of the mobility of connected Relay UEs, then the issue is mainly about the case of idle/inactive relay. This could be discussed after conclusion of P23.
	R2-2110220 Xiaomi
	Observation: Remote UE would suffer from handover failure, if the target relay UE changes its serving cell to other gNB.

Proposal 7: Remote UE reports relay UE’s new serving cell upon relay UE changing serving cell, if remote UE had reported this relay UE’s serving cell.

Proposal 8: If target relay UE’s serving cell belongs to the same gNB as remote UE, remote UE performs handover to the target relay UE. Otherwise, remote UE doesn’t perform handover to target relay. 

Proposal 9: The target relay UE’s serving cell could be included in handover command or configured to remote UE in advance.

Proposal 10: RAN2 to discuss remote UE’s behavior if handover is not performed due to target UE’s serving cell change,

Option 1: remote UE keeps connected with source cell and informs NW,

Option 2: remote UE triggers RRC re-establishment.


Proposal 27: FFS if Remote UE needs to report relay UE’s new serving cell upon relay UE changing serving cell, if remote UE had reported this relay UE with the old serving cell.
2.7 UP behaviour
In RAN2 #115 meeting, it was agreed the DL/UL lossless delivery during the path switch is done according to the PDCP status report with the FFS if there is spec impact. Several contributions discuss the UP behaviour and try to address the FFS points.
2.7.1 Basic handling

	R2-2109428 Qualcomm Incorporated
	Proposal 10: Remote UE follows legacy PDCP behavior during path switch procedure of L2 U2N relay (i.e., remote UE performs PDCP re-establishment or data recovery based on gNB configuration)  


In R2-2109428 propose to confirm that the legacy PDCP behavior during path switch should be performed by Remote UE, including PDCP re-establishment or data recovery based on gNB configuration to ensure lossless DL/UL transmission. It seems to be the common understanding in RAN2, but it would be good to confirm.
Proposal 24: [Easy] The legacy PDCP re-establishment or data recovery should be performed by the Remote UE during path switch if gNB configures it.

2.7.2 DL

	R2-2109428 Qualcomm Incorporated
	Proposal 11: RAN2 confirms no spec change is required to ensure DL PDCP PDU lossless in path switch procedure of L2 U2N relay (i.e., up to gNB implementation)  

	R2-2110488 Huawei, HiSilicon
	Proposal 18: There is no spec impact for DL lossless delivery based on PDCP status report.



	R2-2110499 OPPO
	Proposal 8: Rely on gNB implementation to handle the DL PDCP PDU acknowledged by Uu-RLC of relay UE but not by PC5-RLC of remote UE

	R2-2110214 vivo
	Proposal 16: The existing PDCP status report mechanism can be reused w/o Spec impact for the DL/UL lossless delivery during path switch in L2 U2N relay.

	R2-2110690 Ericsson
	Proposal 9
RAN2 to confirm that no enhancements are required to the current PDCP status report procedure to ensure lossless DL/UL packet delivery during path switch.


R2-2109428, R2-2110488, R2-2110499, R2-2110214, R2-2110690 clarify that for DL network implementation can ensure lossless data transmission based on the existing PDCP SR procedure, no spec change is needed.

Proposal 25: [Easy] No spec impact is required for DL lossless transmission during path switch.

2.7.3 UL

	R2-2109428 Qualcomm Incorporated
	Proposal 12: RAN2 down-select below two alternatives to ensure UL PDCP PDU lossless in path switch procedure of L2 U2N relay: 

Alt-1: No spec impact is required (i.e., assume UL PDCP PDUs confirmed by lower layer but not successfully delivered to gNB is corner case)  

Alt-2: In PDCP entity re-establishment and data recovery, remote UE retransmits all the PDCP SDUs for which the successful delivery of the corresponding PDCP Data PDU has not been confirmed by PDCP status report 

	R2-2109780 ZTE Corporation, Sanechips
	Proposal 10: In order to ensure the UL lossless delivery during path switch from indirect to direct link, an new indication shall be configured to indicate Remote UE to perform PDCP retransmission based on PDCP status report. 

Proposal 11: When receiving the new indication, Remote UE perform retransmission of all the PDCP PDUs which the successful delivery has not been confirmed by PDCP status report, rather than PDCP data recovery based on lower layer confirmation.

	R2-2110488 Huawei, HiSilicon
	Proposal 19: There is spec impact for UL lossless delivery based on PDCP status report. The following options to discuss:

Option 1: UE retransmits the missing packet based on a new PDCP status report transmitted after path switch 

Option 2: UE retransmits the missing packet based on the PDCP status report sent with path switch command. 

	R2-2110499 OPPO
	Proposal 9: For switching from indirect to direct link, RAN2 not puruse further optimization for the issue of UL PDCP PDU acknowledged by PC5-RLC of relay UE but not by Uu-RLC of gNB, but rely on gNB implementation (e.g., by maintaining the relay UE for UL transmission) to solve it.

	R2-2110214 vivo
	Proposal 16: The existing PDCP status report mechanism can be reused w/o Spec impact for the DL/UL lossless delivery during path switch in L2 U2N relay.

	R2-2110690 Ericsson
	Proposal 9
RAN2 to confirm that no enhancements are required to the current PDCP status report procedure to ensure lossless DL/UL packet delivery during path switch.


For UL, R2-2109428, R2-2109780, R2-2110488 point out in the case of Relay UE Uu RLF, there might be UL data loss, and propose the solution that Remote UE retransmit the PDCP PDC not acked by PDCP SR (regardless whether acked by SL RLC) after path switch.

R2-2110499, R2-2110214, R2-2110690 think network can ensure the UL lossless transmission, so no spec impact is required for UL as well.
Proposal 26: [To be discussed] RAN2 to down-select below two alternatives to ensure UL PDCP PDU lossless in indirect-to-direct path switch procedure: 

· Alt-1: No spec impact is required (i.e., assume UL PDCP PDUs confirmed by lower layer but not successfully delivered to gNB is corner case or network implementation can address the case).  

· Alt-2: Remote UE retransmits all the PDCP SDUs for which the successful delivery of the corresponding PDCP Data PDU has not been confirmed by PDCP status report in the target side after path switch.

2.8 Other issues
3 Conclusion and proposals

Based on the above summary, following proposals are given. 

In 3.1, proposals highlighted in green are easy proposals and suggested to be treated first. 
In 3.2, the ones highlighted in cyan are critical issues and suggested to be discussed with higher priority. 

Others in 3.3 are issues with lower priority and can be discussed only if time allows.
3.1 Easy proposals suggested to be treated first:

3.1.1 Measurement configuration and reporting
	Proposal 1: Legacy Uu RRC measurement configuration and reporting signaling with extensions for relay case is used to configure Remote UE to perform Uu and SL measurements for direct-to-indirect and indirect-to-direct path switch. 
Proposal 2: Legacy Uu measurement object (i.e. MeasObjectNR) is used to configure measurement on neighbor Uu cells for indirect-to-direct path switch, and legacy sidelink measurement object (i.e. SL-MeasObject) is used to configure measurement on candidate Relays for direct-to-indirect path switch.

Proposal 4: When SL-RSRP of the serving relay is not available, SD-RSRP is used as the SL measurement quantity.

Proposal 5: The following new events are to be defined:

· Event-X for indirect-to-direct path switch: serving relay becomes worse than threshold-X1 and neighbor Uu cell becomes better than threshold-X2.

· Event-Y for direct-to-indirect path switch: serving Uu cell becomes worse than threshold-Y1 and candidate relay becomes better than threshold-Y2.

Proposal 7-1: The Remote UE does not consider the AS criteria for measurement report when performing SL measurement for path switch.

Proposal 7-2: For event triggered measurement report, Remote UE shall report available measurement results when the event is fulfilled, same as Uu RRM.

Proposal 9-1: Relay UE ID in measurement report is the Relay UE’s Source L2 ID received in discovery message.


Proposal 9-2: Relay UE in RRC_CONNECTED informs its Source L2 ID to network via SUI message.

Proposal 11: Relay (re)selection procedure is not performed by a L2 Remote UE in RRC_CONNECTED, except for the case of RLF.


3.1.2 Left issues of indirect-to-direct path switch

	Proposal 12: During indirect-to-direct path switch, Remote UE or Relay UE’s AS layer releases PC5-RRC connection and indicates upper layer to release PC5 unicast link after receiving RRC reconfiguration from gNB. LS can be sent to SA2/CT1 if needed.
Proposal 13: The existing T304 is used for indirect-to-direct path switch.


3.1.3 Left issues of direct-to-indirect path switch
	Proposal 14-1: A new T304-like timer is introduced for direct-to-indirect path switch. The Remote UE starts the timer upon reception of the RRC reconfiguration message indicating direct-to-indirect path switch, and the Remote UE initiates RRC re-establishment upon timer expiry.

Proposal 15: RRC reconfiguration message towards the Remote UE should include the Relay UE ID to indicate the target Relay UE for direct-to-indirect path switch which is the same Relay UE ID agreed to be included in SL measurement report.

Proposal 16: RRC reconfiguration message towards the target Relay UE should include the Remote UE’s local ID/AL ID and L2 ID when preparing the direct-to-indirect path switch. 


3.1.4 Issues common to both path switch directions
	Proposal 18: RAN2 does not consider the sharing of unicast link between relay service and non-relay service in L2 relay, and the related descriptions are to be removed from stage 2 running CR.

Proposal 19: Remote UE can initiate RRC re-establishment towards an Relay UE irrespective whether the Relay UE’s serving gNB is the same as the Remote UE’s old serving gNB/old Relay UE’s serving gNB or not.

Proposal 20: Remote UE shall trigger RRC re-establishment after detecting path switch failure. [If proposal 13 and 14-1 are agreed, this proposal can be skipped.] 


3.1.5 Handling of Relay UE’s HO

	Proposal 21: The agreement of “when relay performs HO to another gNB, relay UE may send a PC5-S message (similar to LTE) to its connected remote UE(s) and this message may trigger relay reselection. FFS other indication/message can also be used for notification.” also applies to intra-gNB HO. The FFS point could be discussed in other agenda.
Proposal 22: The Remote UE in RRC_CONNECTED may initiate RRC re-establishment procedure upon reception of the PC5-S message/other indication/message from Relay UE due to HO.


3.1.6 UP behaviour
	Proposal 24: The legacy PDCP re-establishment or data recovery should be performed by the Remote UE during path switch if gNB configures it.

Proposal 25: No spec impact is required for DL lossless transmission during path switch.


3.2 Critical issues need to be decided:
3.2.1 Measurement configuration and reporting
	Proposal 8-1: FFS if S-measure criteria based on RSRP of serving relay is used for indirect-to-direct path switch.


3.2.2 Left issues of direct-to-indirect path switch
	Proposal 14-2: FFS which option is taken as stop condition of the new T304-like timer in Remote UE:

· Option1: Upon successfully sending RRCReconfigurationComplete (i.e., lower layer acknowledge is received from target relay);

· Option2: Upon the PC5 unicast link is successfully established with the target Relay UE;

· Option3: Upon reception of RRCReconfigurationCompleteSidelink message from target Relay UE;

· Option4: Upon reception of an explicit indication from the target Relay UE.

Proposal 17: FFS whether existing reconfigurationWithSync or new RRC signaling is used to indicate direct-to-indirect path switch to Remote UE.


3.2.3 Handling of Relay UE in IDLE/INACTIVE

	Proposal 23: RAN2 to down select among the following options to handle the case of Relay UE in IDLE/INACTIVE during direct-to-indirect path switch:

· Option1: To take the path switch solution of Relay UE in RRC_CONNECTED as baseline, and revisit the case of Relay UE in IDLE/INACTIVE after baseline solution is completed.

· Option2: To support such case by the Remote UE oriented solution, i.e. after receiving the path switch command, Remote UE establishes PC5 link with the Relay UE and sends HO complete message via the Relay UE which will trigger the Relay UE to enter CONNECTED sate.

· Option3: To support such case by the paging-based solution, i.e. the network sends paging message to the Relay UE which will trigger the Relay UE to enter CONNECTED sate before sending path switch command to the Remote UE.


3.2.4 UP behaviour
	Proposal 26: RAN2 to down-select below two alternatives to ensure UL PDCP PDU lossless in indirect-to-direct path switch procedure: 

· Alt-1: No spec impact is required (i.e., assume UL PDCP PDUs confirmed by lower layer but not successfully delivered to gNB is corner case or network implementation can address the case).  

· Alt-2: Remote UE retransmits all the PDCP SDUs for which the successful delivery of the corresponding PDCP Data PDU has not been confirmed by PDCP status report in the target side after path switch.


3.3 Open Issues to be discussed only if time allows:

3.3.1 Measurement configuration and reporting
	Proposal 3: FFS if allow-list and block-list can be configured, and if the list consists of Relay UEs or Uu cells behind Relay UEs.

Proposal 6: FFS on the following new events:

· For indirect-to-direct path switch, 

1. serving relay is worse than a threshold, 

2. neighbor Uu cell is offset better than serving relay.

· For direct-to-indirect path switch, 

3. candidate relay is better than a threshold, 

4. candidate relay is offset better than serving Uu cell.

5. events considering Relay UE’s Uu quality and CBR.
Proposal 8-2: If S-measure criteria is agreed to be used for indirect-to-direct path switch, FFS other AS criteria, e.g. CBR.
Proposal 10: RAN2 to discuss which cell ID to be in SL measurement report to indicate the serving cell of Relay UE, e.g. NCGI, CGI or PCI.


3.3.2 Handling of Relay UE in IDLE/INACTIVE

	Proposal 27: FFS if Remote UE needs to report relay UE’s new serving cell upon relay UE changing serving cell, if remote UE had reported this relay UE with the old serving cell.
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5 Annex RAN2 agreements on service continuity

RAN2 #114

Agreements:

Proposal 1 (easy) (19/19): The procedure of Figure 4.5.4.1-1 in TR38.836 and the procedure of Figure 4.5.4.2-1 in TR38.836 are the baseline for Remote UE’s intra gNB mobility in RRC_CONNECTED.

Proposal 2 (easy) (19/19): INM RRC and/or X2/Xn messages for inter-gNB handover are not used for the path switch procedures in intra gNB case.

Proposal 3 (easy) (19/19): DAPS-like path switch procedure for Remote UE is not considered in this release. 

Proposal 6 (easy) (19/19): Legacy RRC Reconfiguration and Measurement Report signalling procedures can be used for path switch procedure with extension to evaluate relay link measurement and Uu link measurement.

Proposal 10 (easy) (19/19): In case of path switch from indirect to direct, detailed measurement results from Remote UE are reported when configured reporting criteria is met as legacy measurement report.

Proposal 11 (easy) (19/19): SL relay measurement report can include at least Relay UE ID, serving cell ID, RSRP information. 

Proposal 13 (easy) (19/19): Remote UE in RRC_CONNECTED suspend Uu RLM when Remote UE is connected to gNB via Relay UE.

Proposal 14 (easy) (19/19): For indirect to direct path switch, Remote UE stops UP and CP transmission via relay link after reception of RRC Reconfiguration message from gNB (i.e., step 3).

Proposal 23 (easy) (19/19): For indirect to direct path switch, the timing of step 8 is independent of step 6 and step 7.

[Note: P23 refers to the step numbers from Figure 4.5.4-1 of TR 38.836]

Proposal 24 (easy) (19/19): For indirect to direct path switch, RLC and lower layers behaviours of a Remote UE can be similar with those of legacy UE in intra-gNB handover.

Proposal 29 (easy) (19/19): For direct to indirect path switch, Remote UE stops UP and CP transmission over Uu after reception of RRC Reconfiguration message from gNB (i.e., step 3).

Proposal 31 (easy) (19/19): For direct to indirect path switch, the contents in RRC Reconfiguration message for Remote UE can include at least Relay UE ID, PC5 RLC configuration for relaying and associated E2E RB. 

RAN2 #115

Agreements:

Proposal 4 (easy) (18/19): CHO-like path switch procedure for Remote UE can be studied after the baseline design is finalized.

Proposal 5 (easy): The handling of RRC_CONNECTED Remote UE’s mobility due to SL RLF or Uu RLF notified by Relay UE can be discussed in CP agenda item. 

Measurement events:

Agreement:

Proposal 7 (easy)(modified): New measurement events for the remote UE can be defined to compare SL relay link measurement with a threshold and/or to compare SL relay link measurement with threshold A and Uu link measurement with threshold B.

Procedures for service continuity:

Agreements:

Proposal 17 (easy) (18/19): For indirect to direct path switch, that PC5 connection reconfiguration can be executed between Remote UE and Relay UE to release PC5 RLC for relaying.

Proposal 19 (easy) (16/19) (modified): For indirect to direct path switch, PC5 unicast link can be released after Remote UE and Relay UE receive RRC reconfiguration from gNB (if there are no non-relaying PC5 RLC channels on the same PC5 unicast link, i.e. dedicated relaying link).  FFS details of inter-layer interaction.

Proposal 20 (easy): For indirect to direct path switch, layer 2 link release procedure as legacy can be used when Remote UE and Relay UE execute PC5 unicast link release procedure.

Proposal 26 (easy) (18/19): For indirect to direct path switch, the RRC Reconfiguration message for Relay UE is intended to release Uu and PC5 RLC configuration for relaying, and bearer mapping configuration between PC5 RLC and Uu RLC.

NOTE 1: P17 was edited after agreement for clarity (deletion marked with strikeout).  Checked in email discussion [AT115-e][600].

NOTE 2: P26 was edited after agreement for clarity (deletion marked with strikeout, insertion marked with underline).  Checked in email discussion [AT115-e][600].

Agreement:

Proposal 2
RAN2 to confirm that tThe Remote UE shall report only the Relay UE candidate(s) that fulfil the higher layer criteria. FFS is if also AS criteria should be taken into account.

NOTE: P2 was edited after agreement for clarity (deletions marked with strikeout, insertions marked with underline).  Checked in email discussion [AT115-e][600].

Lossless delivery/PDCP status report:

Agreement:

Proposal 13
RAN2 to confirm that tThe DL/UL lossless delivery during the path switch is done according to the PDCP status report. FFS if there is spec impact.

NOTE: P13 was edited after agreement for clarity (deletion marked with strikeout, insertion marked with underline).  Checked in email discussion [AT115-e][600].

Agreements:

Proposal-1:  Agree Proposal 15 within R2-2107710:  for indirect to direct path switch, RRC Reconfiguration message to Relay UE can be sent any time after step 3 based on gNB implementation, as in the Figure 4.5.4.1-1.

Proposal-2:  Agree reworded Proposal 16 within R2-2107710:  for indirect to direct path switch, either Relay UE or Remote UE can initiate the PC5 unicast link release (PC5-S) (i.e. for Remote UE it should be after step 3; for Relay UE it should be after step 6), and upon the initiation of link release, the timing to execute link release is up to UE implementation.

Proposal-3:  Agree reworded Proposal 18 within R2-2107710:  for indirect to direct path switch, Remote UE can execute PC5 connection reconfiguration to release PC5 RLC for relaying upon reception of RRC Reconfiguration by gNB in Step 3, and Relay UE can execute PC5 connection reconfiguration to release PC5 RLC for relaying upon reception of RRC Reconfiguration by gNB in Step 6.

Proposal-4:  Agree original Proposal 22 within R2-2107710:  for indirect to direct path switch, step 8 can be executed in parallel or after step 5.

Proposal-5:  Agree reworded Proposal 18 within R2-2107710: for direct to indirect path switch, the PC5 connection setup procedure is executed upon reception of RRC Reconfiguration for path switch in step 3 if the PC5 connection has not been setup yet. 

Data forwarding:

Proposal-6:  Agree original Proposal 21 within R2-2107710:  for indirect to direct path switch, Relay UE does not perform data forwarding back to gNB for Remote UE.

Reconfiguration message contents (remote UE):

Proposal-7:  Agree original Proposal 25 within R2-2107710:  for indirect to direct path switch, the contents in RRC Reconfiguration message for Remote UE can be same as legacy NR RRC Reconfiguration with sync.

Trigger for relay UE reconfiguration:

Proposal-8:  Agree original Proposal 30 within R2-2107710:  for direct to indirect path switch, additional indication from RRC_CONNECTED Relay UE to gNB is not necessary to initiate Relay UE’s reconfiguration upon establishing unicast link with Remote UE.

Reconfiguration message contents (relay UE):

Proposal-9 (modified):  Agree original Proposal 32 within R2-2107710:  for direct to indirect path switch, the contents in RRC Reconfiguration message for Relay UE can include at least Uu and PC5 RLC configuration for relaying, and bearer mapping configuration.

S-measure:

Proposal-10:  S-measure criteria is not used by the Remote UE for direct-indirect path switch.

Agreements:

Proposal-11 (modified):  As a baseline, SL-RSRP of the serving relay is used as the SL measurement quantity for the case of path switch from indirect to direct path.

Proposal-12:  SD-RSRP is used as the SL measurement quantity for the case of path switch from direct to indirect path.

Stage 2 baseline:

Proposal-18: Use the procedure text and figures proposed at R2-2107046 for L2 Relay service continuity as the baseline to update the running stage 2 CR.
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