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Introduction
This is the trigger of the following email discussion:

· [Post122][403][Relay] Procedures for multi-path relay (LG)


Scope: Discuss and attempt to develop the multi-path relay procedures:

· Path addition

· Path release

· Path change

· Path failure and recovery



Target developing procedures at a stage 2 level where possible, based on our agreements, and identifying remaining open issues with the procedural design, covering scenarios 1 and 2.


Intended outcome: Report to next meeting


Deadline: Thursday 2023-08-10 1000 UTC

Companies are requested to review the multi-path relay procedures, make comments on the ‘procedure for review’, if any, and provide any remaining open issue necessary to complete the procedures at a stage 2 level.
Note that companies can only provide updates of the ‘procedure for review’ in the corresponding columns for comments, instead of directly modifying the figures and texts of the ‘procedure for review’, and rapporteur may update the procedures and collect open issues before the deadline based on early responses from companies.
1. Scenario 1
RAN2 agreed to support the following cases for scenario 1

· Indirect path addition (Case A): The remote UE operating only on the direct path adds the indirect path under the same gNB; 

· Direct path addition (Case B): The remote UE operating only on the indirect path adds the direct path under the same gNB; 

· Indirect path release (Case C): The remote UE operating in multi-path releases the indirect path;

· Direct path release (Case D): The remote UE operating in multi-path releases the direct path;
· Direct path change (Case E): The remote UE operating in multi-path changes the direct path to a different cell of the same gNB while using the serving relay UE for the indirect path under the same gNB.

· Indirect path change (Case G): The remote UE operating in multi-path changes to a new relay UE for the indirect path while keeping the direct path under the same gNB.  

1.1 Direct path addition in Scenario 1
Related agreements

RAN2 agreements related with this procedure are listed below:
· Support PCell on the direct path only when the UE is in multi-path operation, for both scenario 1 and scenario 2.

· As a baseline, direct path addition for multi-path is a path switch procedure in which the target configuration contains both paths.

· Upon direct path addition for multi-path, one of the serving cells of the added direct path is configured as PCell for the remote UE.

· For Scenario-1, use T304-like timer for direct path addition and change. FFS on expiry behavior.

RAN3 agreed to add Inter-DU Direct Path Addition and Inter-DU Indirect Path Addition procedures in TS 38.401 (in R3-230947). In addition, RAN3 agreed to add the intra-DU path addition procedure in the BL CR (R3-232088) to TS 38.401.

	8.xx.3
Intra-DU direct path addition on top of indirect path
The signaling flow for intra-DU direct path addition is shown in Fig. 8.xx.3-1. 
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Figure 8.xx.3-1: Signalling procedure of intra-DU direct path addition on top of indirect path

1. The Uu measurement configuration and measurement report signalling is performed between remote UE and gNB-CU to evaluate both relay link measurement and Uu link measurement. The remote UE may report Uu measurement results of neighboring cells and one or multiple candidate relay UEs.

2.
The gNB-CU decides to add the direct path to remote UE under the same gNB-DU.

3.
The gNB-CU sends the UE CONTEXT MODIFICATION REQUEST message for the remote UE to the gNB-DU, which contains at least the direct path configuration. 

4.
The gNB-DU responds to the gNB-CU with a UE CONTEXT MODIFICATION RESPONSE message. 

5.
The gNB-CU sends an RRCReconfiguration message to the relay UE to update the indirect path configuration if necessary.

6.
gNB-CU sends the DL RRC MESSAGE TRANSFER message for remote UE by including the RRCReconfiguration message to the gNB-DU. The contents in the RRCReconfiguration message may include at least direct path addition configuration, RLC channel configuration, bearer mapping and the associated radio bearer(s).

7.
The gNB-DU sends the RRCReconfiguration message to the remote UE.

8.
The remote UE performs random access procedure at the gNB-DU.

9.
The remote UE may complete the direct path addition procedure by sending the RRCReconfigurationComplete message to the gNB-DU. 

Editor’s Note: FFS whether the remote UE sends the RRCReconfigurationComplete message to the gNB-CU via old path (indirect path) or new path (direct path). 

10.
The gNB-DU sends the UL RRC MESSAGE TRANSFER message to gNB-CU by including the RRCReconfigurationComplete message.


Procedure for review
The procedure based on the related agreements is shown below. 
	1.1
Direct path addition on top of indirect path
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Figure 1.1: Signalling procedure of direct path addition on top of indirect path

1. 
The remote UE and the relay UE perform measurements based on measurement configuration. The remote UE may report measurement results e.g. for Event A1 (Serving becomes better than threshold).
2.
The gNB decides to add the direct path for the remote UE. The cell serving the direct path and the cell serving the relay UE on the indirect path belong to the same gNB but can be same or different.
3.
The gNB sends an RRCReconfiguration message to the relay UE to update the indirect path configuration, if necessary.

4.
The gNB sends the RRCReconfiguration message to the remote UE via the relay UE. The contents in the RRCReconfiguration message may include at least a target cell, direct path addition configuration, RLC channel configuration, bearer mapping and the associated radio bearer(s).
5.
The remote UE synchronizes to DL of the target cell serving the direct path and performs random access procedure towards the cell serving the direct path. The remote UE configures the target cell as PCell.
6a.
The remote UE sends the RRCReconfigurationComplete message to the gNB at least via the direct path in order to complete the direct path addition procedure. 
6b. If a split SRB1 with duplication is configured, the remote UE also sends the RRCReconfigurationComplete message to the gNB via the indirect path served by the relay UE. 


Companies are requested to check the procedure and provide comments and remaining open issues on this procedure, if any.

	Company
	Comments
	Remaining open issues

	
	
	

	
	
	

	
	
	


Summary and Updated Procedure

…
1.2 Indirect path addition in Scenario 1

Related agreements

RAN2 agreements related with this procedure are listed below:

· Multi-path Relay is NOT applicable to RRC Setup procedure, for scenario-1 and scenario-2. 

· Multi-path Relay is NOT applicable to RRC Resume procedure, for scenario-1 and scenario-2. 

· Remote UE storing indirect path configuration (e.g., SRAP and PC5-RLC channel configurations) and resuming directly into multi-path configuration is not supported for scenario 1.
· In scenario 1, when a remote UE configured with multi-path initiates the RRC re-establishment procedure, the remote UE does not perform re-establishment directly into a multi-path configuration.

· For bringing the idle/inactive relay UE to RRC_CONNECTED, the legacy Rel-17 behaviour (Alt 1 in the proposal) is not disabled for indirect path addition when split SRB1 is configured.  A PC5-RRC trigger is specified at least for other cases.

· FFS if a Rel-17 relay UE is supported for use with multi-path and how the above agreement is reflected in such a case.

· When split SRB1 with duplication is configured, the remote UE sends the RRCReconfigurationComplete message to gNB via both paths for Scenario 1.

· When one of the following conditions is met, the remote UE sends the RRCReconfigurationComplete message to gNB via the direct path for Scenario 1. FFS on need for additional condition.

· when primary RLC entity of split SRB1 is on direct path 

· when non-split SRB1 is configured on direct path

· For Scenario-1, use T420-like timer for indirect path addition and change. FFS on stop condition and expiry behavior.

RAN3 agreed to add Inter-DU Direct Path Addition and Inter-DU Indirect Path Addition procedures in TS 38.401 (in R3-230947). In addition, RAN3 agreed to add the intra-DU path addition procedure in the BL CR (R3-232088) to TS 38.401.
	8.xx.4
Intra-DU indirect path addition on top of direct path
The signaling flow for intra-DU indirect path addition is shown in Fig. 8.xx.4-1. 
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Figure 8.xx.4-1: Signalling procedure of intra-DU indirect path addition on top of direct path

1. The Uu measurement configuration and measurement report signalling is performed between remote UE and gNB-CU to evaluate relay link measurement and Uu link measurement. The remote UE may report Uu measurement results of neighboring cells and one or multiple candidate relay UEs.

2.
The gNB-CU decides to add the indirect path via relay UE to remote UE under the same gNB-DU.

3.
The reconfiguration to relay UE is performed among relay UE, gNB-DU and gNB-CU if relay UE is in RRC_CONNECTED state. The gNB-CU sends an RRCReconfiguration message to the relay UE. If the relay UE is in RRC_IDLE/INACTIVE state, this step is skipped.

4.
The gNB-CU sends the UE CONTEXT MODIFICATION REQUEST message for the remote UE to the gNB-DU, which contains the indirect path configuration at least. 

5.
The gNB-DU responds to the gNB-CU with a UE CONTEXT MODIFICATION RESPONSE message.

6.
gNB-CU sends the DL RRC MESSAGE TRANSFER message for remote UE by including the RRCReconfiguration message to gNB-DU. The contents in the RRCReconfiguration message may include at least indirect path addition configuration, PC5 RLC channel configuration for relay traffic, bearer mapping and the associated radio bearer(s). 

7.
gNB-DU sends the RRCReconfiguration message to the remote UE.

8.
The remote UE establishes PC5 connection with relay UE.  
9.
The remote UE may complete the indirect path addition procedure by sending the RRCReconfigurationComplete message to the gNB-DU.  

Editor’s Note: FFS whether the remote UE sends the RRCReconfigurationComplete message to the gNB-CU via old path (direct path) or new path (indirect path). 

Editor’s Note: FFS: In case the relay UE is in RRC_IDLE/ INACTIVE state, how to trigger the relay UE enter RRC_CONNECTED state, RAN3 wait for RAN2’s further progress. 

10.
The gNB-DU sends the UL RRC MESSAGE TRANSFER message to gNB-CU by including the RRCReconfigurationComplete message.


Procedure for review

The procedure based on the related agreements is shown below. 

	1.2
Indirect path addition on top of direct path
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Figure 1.2: Signalling procedure of direct path addition on top of indirect path

1. 
The remote UE and the relay UE perform measurements based on measurement configuration. The remote UE may report measurement results e.g. for Event Y2 (Candidate L2 U2N Relay UE becomes better than threshold).
2.
The gNB decides to add the indirect path for remote UE. The cell serving the direct path and the cell serving the relay UE on the indirect path belong to the same gNB but can be same or different.

3.
The gNB sends an RRCReconfiguration message to the relay UE to configure the indirect path of the remote UE.

4.
The gNB sends the RRCReconfiguration message to the remote UE. The contents in the RRCReconfiguration message may include at least the target relay UE, indirect path addition configuration, RLC channel configuration, bearer mapping and the associated radio bearer(s).

5.
If the remote UE has no PC5 unicast link with the target relay UE, the remote UE establishes a PC5 unicast link with the target relay UE. If the remote UE sends the RRCReconfigurationComplete message only on the direct path in Step 6, the remote UE sends a PC5-RRC message to the target relay UE. If the relay UE is not in RRC_CONNECTED, the relay UE initiates a RRC connection establishment upon receiving the PC5-RRC message. 
FFS: Need for additional condition to trigger the PC5-RRC message (e.g. based on RRC state of the relay UE), which PC5-RRC message is used for this purpose (e.g. new or existing one), and the contents in the PC5-RRC message (e.g. trigger RRC establishment).
6a.
The remote UE sends the RRCReconfigurationComplete message to the gNB at least via the direct path in order to complete the indirect path addition procedure. 
6b. If a split SRB1 with duplication is configured, the remote UE also sends the RRCReconfigurationComplete message to the gNB via the indirect path served by the relay UE. If relay UE is not in RRC_CONNECTED, the relay UE initiates a RRC connection establishment to send the RRCReconfigurationComplete message to the gNB.
FFS: Whether/How to handle the case when the relay UE establishes a RRC connection with a different gNB than the gNB serving the target cell.


Companies are requested to check the procedure and provide comments and remaining open issues on this procedure, if any.

	Company
	Comments
	Remaining open issues

	
	
	

	
	
	

	
	
	


Summary and Updated Procedure

…
1.3 Direct path change in Scenario 1

Related agreements

RAN2 agreements related with this procedure are listed below:

·  The following case can be supported via separate release-and-add for scenario 1 (B+D in separate reconfigurations):

E.
The remote UE operating in multi-path changes the direct path to a different cell of the same gNB while using the serving relay UE for the indirect path under the same gNB.

FFS if a single procedure for this case would be supported.

· Support PCell on the direct path only when the UE is in multi-path operation, for both scenario 1 and scenario 2.

· Change of direct path while keeping the indirect path can be done with a release-and-add in a single RRC message.  This does not exclude a gNB implementation from using separate release and add procedures instead.

· For Scenario-1, use T304-like timer for direct path addition and change. FFS on expiry behavior.

Procedure for review

The procedure based on the related agreements is shown below. 

	1.3
Direct path change 
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Figure 1.3: Signalling procedure of direct path change under a single procedure
0.
The remote UE performs data transmission and reception by using both the direct path on PCell and the indirect path served by a relay UE. 
1. 
The remote UE and the relay UE perform measurements based on measurement configuration. The remote UE may report measurement results e.g. for Event A3 (Neighbour becomes offset better than SpCell).
2.
The gNB decides to change the direct path of the remote UE from the PCell (i.e. source PCell) to a new cell (i.e. target PCell). The source/target PCell serving the old/new direct path and the cell serving the relay UE on the indirect path belong to the same gNB but can be same or different.

3.
The gNB sends an RRCReconfiguration message to the relay UE to update the indirect path configuration, if necessary.

4.
The gNB sends the RRCReconfiguration message to the remote UE via the relay UE. The contents in the RRCReconfiguration message may include at least a target PCell, direct path release and addition configuration, RLC channel configuration, bearer mapping and the associated radio bearer(s).

5.
The remote UE synchronizes to DL of the target PCell serving the new direct path and performs random access procedure towards the target PCell serving the new direct path.

6a.
The remote UE sends the RRCReconfigurationComplete message to the gNB at least via the direct path in order to complete the direct path change procedure. 
6b. If a split SRB1 with duplication is configured, the remote UE also sends the RRCReconfigurationComplete message to the gNB via the indirect path served by the target relay UE.


Companies are requested to check the procedure and provide comments and remaining open issues on this procedure, if any.

	Company
	Comments
	Remaining open issues

	
	
	

	
	
	

	
	
	


Summary and Updated Procedure

…
1.4 Indirect path change in Scenario 1

Related agreements

RAN2 agreements related with this procedure are listed below:

· For bringing the idle/inactive relay UE to RRC_CONNECTED, the legacy Rel-17 behaviour (Alt 1 in the proposal) is not disabled for indirect path addition when split SRB1 is configured.  A PC5-RRC trigger is specified at least for other cases.

· FFS if a Rel-17 relay UE is supported for use with multi-path and how the above agreement is reflected in such a case.

· Change of indirect path while keeping the direct path can be done with a release-and-add in a single RRC message.  This does not exclude a gNB implementation from using separate release and add procedures instead.
· For Scenario-1, use T420-like timer for indirect path addition and change. FFS on stop condition and expiry behavior.

Procedure for review

The procedure based on the related agreements is shown below. 

	1.4
Indirect path change

[image: image6.emf]Remote UE

Source 

Relay UE

3. FFS: RRC reconfigurations for 

source/target U2N Relay UEs

2. Decision of 

indirect path change

4. RRCReconfiguration

DL/UL data via indirect path

DL/UL data via direct path

DL/UL data via indirect path

6b. RRCReconfigurationComplete

6a. RRCReconfigurationComplete

DL/UL data via direct path

1. Measurement configuration and reporting

Target 

Relay UE

gNB

5. PC5-RRC message

RRC connection establishment


Figure 1.4: Signalling procedure of indirect path change under a single procedure
0. The remote UE performs data transmission and reception by using both the direct path on PCell and the indirect path served by a relay UE. 
1. 
The remote UE and the relay UE perform measurements based on measurement configuration. The relay UE may report measurement results e.g. for inter-gNB handover, or the remote UE may report measurement results.

FFS: Any need for measurement event from the remote UE for indirect path change. 
2.
The gNB decides to change the indirect path of remote UE from the relay UE (i.e. source relay UE) to a new relay UE (i.e. target relay UE). The cell serving the direct path and the cell serving the source/target relay UE on the indirect path belong to the same gNB but can be same or different.

3.
The gNB sends an RRCReconfiguration message to the source relay UE to release the indirect path of the remote UE. The gNB sends an RRCReconfiguration message to the target relay UE to add the indirect path of the remote UE.

FFS: When the RRCReconfiguration messages are sent to the source/target relay UEs. 
4.
The gNB sends the RRCReconfiguration message to the remote UE. The contents in the RRCReconfiguration message may include at least the target relay UE, indirect path release and addition configuration, RLC channel configuration, bearer mapping and the associated radio bearer(s).

5.
If the remote UE has no PC5 unicast link with the target relay UE, the remote UE establishes a PC5 unicast link with the target relay UE. If the remote UE sends the RRCReconfigurationComplete message only on the direct path in Step 6, the remote UE sends a PC5-RRC message to the target relay UE. If the relay UE is not in RRC_CONNECTED, the relay UE initiates a RRC connection establishment upon receiving the PC5-RRC message. 

FFS: Need for additional condition to trigger the PC5-RRC message (e.g. based on RRC state of the relay UE), which PC5-RRC message is used for this purpose (e.g. new or existing one), and the contents in the PC5-RRC message (e.g. trigger RRC establishment).
6a.
The remote UE sends the RRCReconfigurationComplete message to the gNB at least via the direct path in order to complete the indirect path change procedure. 
6b. If a split SRB1 with duplication is configured, the remote UE also sends the RRCReconfigurationComplete message to the gNB via the indirect path served by the target relay UE. If relay UE is not in RRC_CONNECTED, the relay UE initiates a RRC connection establishment to send the RRCReconfigurationComplete message to the gNB.

FFS: Whether/How to handle the case when the target relay UE establishes a RRC connection with a different gNB than the gNB serving the target cell.


Companies are requested to check the procedure and provide comments and remaining open issues on this procedure, if any.

	Company
	Comments
	Remaining open issues

	
	
	

	
	
	

	
	
	


Summary and Updated Procedure

…
1.5 Direct path failure in Scenario 1

Related agreements

RAN2 agreements related with this procedure are listed below:

·  When UE operating in multi-path Relay, it performs RLM for Uu interface, for Scenario-1 and Scenario-2.
· RAN2 further study how for UE operating in multi-path Relay operate for RRC Re-establishment procedure.
· Upon detection of 3GPP-defined RLF failure in one path, remote UE (configured with MP) can report path failure via the alternative available path if SRB1 is configured on the alternative path or split SRB1 is configured.

· In case of Uu-RLF, at least for split SRB1, if SRB1 is available on indirect path not suspended, trigger report to network via indirect path to report the failure via a RRC message. Otherwise, RRC Re-establishment is initiated. RAN2 is requested to discuss whether the RRC message is the existing message e.g. MCGFailureInformation or a new message.

· The remote UE initiates RRC re-establishment procedure (to a potentially new PCell as in Rel-17, unless further changes are agreed) when failure occurs on both paths (including either PC5 failure or notification of Uu failure on the indirect path).

· For Scenario-1/2, when reporting direct-path failure via indirect-path, use MCGFailureInformation message. FFS on whether additional IE needs to be introduced.

· For Scenario-1/2, if MCGFailureInformation is agreed for direct path failure recovery in P5, reuse T316 timer for the direct path failure recovery.

· WA: For scenario 1, primary path of the split SRB1 and SRB2 is always configured on direct path.  This does not preclude having the case where the UE switches the primary path to the indirect path for reporting after direct path failure.

Procedure for review

The procedure based on the related agreements is shown below.
	1.5
Direct path failure detection and recovery without RRC re-establishment

[image: image7.emf]Remote UE gNB

Serving 

Relay UE

1. direct path failure 

detection

DL/UL data via indirect path

2. MCGFailureInformation

DL/UL data via direct path

3. Direct path change (1.3) or direct path release (1.7)


Figure 1.5: Signalling procedure of direct path failure detection and recovery without RRC re-establishment
0. The remote UE performs data transmission and reception by using both the direct path on PCell and the indirect path served by a relay UE. 
1. The remote UE performs Uu RLM on the direct path and SL RLM on the indirect path and may detect RLF on the direct path as specified in 38.331.

2. Upon RLF detection on the direct path, if SRB1 has been configured on the indirect path or split SRB1 has been configured, and if the indirect path has been not suspended, the remote UE suspends the direct path, starts timer T316 and sends the MCGFailureInformation message to the gNB via the indirect path as specified in 38.331. Otherwise, the remote UE initiates the RRC connection re-establishment procedure as specified in 38.331.
3.
Upon receiving the MCGFailureInformation message, the gNB may send a RRCReconfiguration message to the remote UE in order to change the direct path (as described in 1.3) or release the direct path (as described in 1.7) for the remote UE e.g. based on measurement results on the serving cell(s) and neighboring cells in the MCGFailureInformation message.


Companies are requested to check the procedure and provide comments and remaining open issues on this procedure, if any.

	Company
	Comments
	Remaining open issues

	
	
	

	
	
	

	
	
	


Summary and Updated Procedure

…
1.6 Indirect path failure in Scenario 1
Related agreements

RAN2 agreements related with this procedure are listed below:

· For PC5 interface in Scenario-1, it performs sidelink RLF detection based on Rel-16 V2X specification.
· RAN2 further study how for UE operating in multi-path Relay operate for RRC Re-establishment procedure.
· Upon detection of 3GPP-defined RLF failure in one path, remote UE (configured with MP) can report path failure via the alternative available path if SRB1 is configured on the alternative path or split SRB1 is configured.

· In case of PC5-RLF, if SRB1 is available on direct path not suspended, trigger report to network via direct path to report the failure via a RRC message.  FFS if an alternative case exists and what would be done in that case.  FFS which message is used.

· The remote UE initiates RRC re-establishment procedure (to a potentially new PCell as in Rel-17, unless further changes are agreed) when failure occurs on both paths (including either PC5 failure or notification of Uu failure on the indirect path).

· The existing PC5-RRC Notification Message procedure is reused for the relay UE to inform the remote UE about Uu failure of the relay UE as currently specified in 38.331.

· A remote UE in RRC_CONNECTED, upon reception of Uu RLF indication from the relay UE, suspends transmissions on the indirect path and informs the network if SRB1 is available on the direct path and not suspended, otherwise triggers re-establishment. 
· For Scenario-1/2, no specification effort to handle the case when the relay UE moves to RRC_IDLE following expiry of dataInactivityTimer, i.e., not pursue relay UE notifying remote UE, and remote UE notifying network.

Procedure for review

The procedure based on the related agreements is shown below.
	1.6
Direct path failure detection and recovery without RRC re-establishment
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Figure 1.6: Signalling procedure of direct path failure detection and recovery without RRC re-establishment
0. The remote UE performs data transmission and reception by using both the direct path on PCell and the indirect path served by a relay UE.

1a. The remote UE performs Uu RLM on the direct path and SL RLM on the indirect path and may detect SL RLF on the indirect path as specified in 38.331.

1b. The relay UE may initiate the Notification Message procedure and sends the NotificationMessageSidelink message to the remote UE as specified in 38.331.

2. Upon SL RLF detection on the indirect path or reception of the NotificationMessageSidelink message from the relay UE, if SRB1 has been configured on the direct path and if the direct path has been not suspended, the remote UE suspends the indirect path and reports indirect path failure to the gNB via the direct path. Otherwise, the remote UE initiates the RRC connection re-establishment procedure as specified in 38.331.

FFS: Which message is used to report indirect path failure.
3. Upon receiving the report of the indirect path failure, the gNB may send a RRCReconfiguration message to the remote UE in order to change the indirect path (as described in 1.4) or release the indirect path (as described in 1.8) for the remote UE.


Companies are requested to check the procedure and provide comments and remaining open issues on this procedure, if any.

	Company
	Comments
	Remaining open issues

	
	
	

	
	
	

	
	
	


Summary and Updated Procedure

…
1.7 Direct path release in Scenario 1

Related agreements

RAN2 agreements related with this procedure are listed below:

 Procedure for review

There is no agreement directly related to this procedure. However, rapporteur thinks that the procedure can be easily drawn based on the RRC reconfiguration procedure agreed for path addition, as shown below. 

	1.7
Direct path release
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Figure 1.7: Signalling procedure of direct path release
0.
The remote UE performs data transmission and reception by using both the direct path on PCell and the indirect path served by a relay UE. 
1. 
The remote UE and the relay UE perform measurements based on measurement configuration. The remote UE may report measurement results e.g. for Event A2 (Serving becomes worse than threshold).

2.
The gNB decides to release the direct path to remote UE.

3.
The gNB sends an RRCReconfiguration message to the relay UE to update the indirect path configuration, if necessary.

4.
The gNB sends the RRCReconfiguration message to the remote UE. The contents in the RRCReconfiguration message may include at least direct path release configuration. It is up to gNB implementation which path is used to send the RRCReconfiguration message to the remote UE.
5.
The remote UE sends the RRCReconfigurationComplete message to the gNB via the indirect path in order to complete the direct path release procedure.


Companies are requested to check the procedure and provide comments and remaining open issues on this procedure, if any.

	Company
	Comments
	Remaining open issues

	
	
	

	
	
	

	
	
	


Summary and Updated Procedure

…
1.8 Indirect path release in Scenario 1

Related agreements

RAN2 agreements related with this procedure are listed below:

· For a remote UE and relay UE in RRC_CONNECTED, the network is expected to release the multipath configuration related to this relay at the remote UE before it releases the relay UE to RRC_IDLE/RRC_INACTIVE.

· For Scenario-1/2, not pursue remote UE notifying network upon reception of notification message indicating relay UE handover. FFS whether rely on network to release configuration of relay UE at remote UE before relay UE handover, or rely on remote UE to suspend the indirect path upon reception of notification message indicating relay UE handover.

· For Scenario-1/2, no specification effort to handle the case when the relay UE moves to RRC_IDLE following expiry of dataInactivityTimer, i.e., not pursue relay UE notifying remote UE, and remote UE notifying network.

Procedure for review

The procedure based on the related agreements is shown below.
	1.8
Indirect path release
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Figure 1.8: Signalling procedure of indirect path release
0. The remote UE performs data transmission and reception by using both the direct path on PCell and the indirect path served by a relay UE. 
1. 
The remote UE and the relay UE perform measurements based on measurement configuration. The remote UE may report measurement results e.g. for Event X2 (Serving L2 U2N Relay UE becomes worse than threshold) or the relay UE may report measurement results e.g. for inter-gNB handover.
2.
The gNB decides to release the indirect path of remote UE e.g. when the relay UE performs inter-gNB handover or leaves RRC_CONNECTED.

3.
The gNB sends an RRCReconfiguration message to the relay UE to release the indirect path configuration, if necessary.

4.
The gNB sends the RRCReconfiguration message to the remote UE. The contents in the RRCReconfiguration message may include at least indirect path release configuration. It is up to gNB implementation which path is used to send the RRCReconfiguration message to the remote UE.

6.
The remote UE sends the RRCReconfigurationComplete message to the gNB via the direct path in order to complete the indirect path release procedure. It is up to UE implementation whether/when PC5 unicast link between the remote UE and the relay UE is released after the indirect path release.


Companies are requested to check the procedure and provide comments and remaining open issues on this procedure, if any.

	Company
	Comments
	Remaining open issues

	
	
	

	
	
	

	
	
	


Summary and Updated Procedure

…
2. Scenario 2

RAN2 agreed to support the following cases for scenario 2
· Indirect path addition (Case A): The remote UE operating only on the direct path adds the indirect path under the same gNB; 

· 
· Indirect path release (Case C): The remote UE operating in multi-path releases the indirect path;

· 
· 
· Indirect path change (Case G): The remote UE operating in multi-path changes to a new relay UE for the indirect path while keeping the direct path under the same gNB.  

RAN2 additionally agreed the followings for Scenario 2:

· Case B and case D are not supported for Scenario 2. 

· For Scenario 2, Case E is not supported. 

· For Scenario 2, whether to support Case G is discussed in normative phase, but RAN2 will not do additional work to enable it for Scenario 2 over Scenario 1.

· Non-split SRB1 and 2 over indirect path is not supported in Scenario 2.

· Split SRB1 and 2 are supported in Scenario 2 and primary path of the split SRB 1 and 2 is always on direct path.

2.1 Indirect path addition in Scenario 2

Related agreements

RAN2 agreements related with this procedure are listed below:

· Working assumption: For multi-path Relay Scenario-2, leave it to relay and remote UE implementation on how to trigger the RRC_IDLE/RRC_INACTIVE target relay UE to initiate RRC connection establishment procedure. RAN2 further discuss the solution for Scenario-1.

· Multi-path Relay is NOT applicable to RRC Setup procedure, for scenario-1 and scenario-2. 

· Multi-path Relay is NOT applicable to RRC Resume procedure, for scenario-1 and scenario-2. 

· Remote UE storing indirect path configuration or not and use it to resume to MP configuration in scenario 2 is not supported.

· As agreed before, RAN2 deprioritizes association mechanism between remote UE and relay UE from CN to RAN.

· When split SRB1 with duplication is configured, the remote UE sends the RRCReconfigurationComplete message to gNB via both paths for Scenario 2.

· When one of the following conditions is met, the remote UE sends the RRCReconfigurationComplete message to gNB via the direct path for Scenario 2.

· when primary RLC entity of split SRB1 is on direct path 

· when non-split SRB1 is configured on direct path

· In scenario 2, if both remote and relay UE are in RRC_CONNECTED, the remote UE reports relay UE’s ID to gNB for indirect path addition.  Need for reporting in the idle/inactive case can be further discussed.  FFS what ID is used.

· WA: For scenario 2, remote-UE reports the RRC_CONNECTED relay-UE C-RNTI and serving cell ID (e.g., NCGI) for indirect path addition.
RAN3 agreed to add Inter-DU Direct Path Addition and Inter-DU Indirect Path Addition procedures in TS 38.401 (in R3-230947). In addition, RAN3 agreed to add the intra-DU path addition procedure in the BL CR (R3-232088) to TS 38.401.
	8.xx.4
Intra-DU indirect path addition on top of direct path
The signaling flow for intra-DU indirect path addition is shown in Fig. 8.xx.4-1. 
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Figure 8.xx.4-1: Signalling procedure of intra-DU indirect path addition on top of direct path

1. The Uu measurement configuration and measurement report signalling is performed between remote UE and gNB-CU to evaluate relay link measurement and Uu link measurement. The remote UE may report Uu measurement results of neighboring cells and one or multiple candidate relay UEs.

2.
The gNB-CU decides to add the indirect path via relay UE to remote UE under the same gNB-DU.

3.
The reconfiguration to relay UE is performed among relay UE, gNB-DU and gNB-CU if relay UE is in RRC_CONNECTED state. The gNB-CU sends an RRCReconfiguration message to the relay UE. If the relay UE is in RRC_IDLE/INACTIVE state, this step is skipped.

4.
The gNB-CU sends the UE CONTEXT MODIFICATION REQUEST message for the remote UE to the gNB-DU, which contains the indirect path configuration at least. 

5.
The gNB-DU responds to the gNB-CU with a UE CONTEXT MODIFICATION RESPONSE message.

6.
gNB-CU sends the DL RRC MESSAGE TRANSFER message for remote UE by including the RRCReconfiguration message to gNB-DU. The contents in the RRCReconfiguration message may include at least indirect path addition configuration, PC5 RLC channel configuration for relay traffic, bearer mapping and the associated radio bearer(s). 

7.
gNB-DU sends the RRCReconfiguration message to the remote UE.

8.
The remote UE establishes PC5 connection with relay UE.  
9.
The remote UE may complete the indirect path addition procedure by sending the RRCReconfigurationComplete message to the gNB-DU.  

Editor’s Note: FFS whether the remote UE sends the RRCReconfigurationComplete message to the gNB-CU via old path (direct path) or new path (indirect path). 

Editor’s Note: FFS: In case the relay UE is in RRC_IDLE/ INACTIVE state, how to trigger the relay UE enter RRC_CONNECTED state, RAN3 wait for RAN2’s further progress. 

10.
The gNB-DU sends the UL RRC MESSAGE TRANSFER message to gNB-CU by including the RRCReconfigurationComplete message.


Procedure for review

The procedure based on the related agreements is shown below. 

	2.1
Indirect path addition on top of direct path

[image: image12.emf]Remote UE gNB

Serving 

Relay UE

1. Report of relay UE

3. Reconfiguration to 

serving U2N Relay UE

2. Decision of adding 

indirect path

4. RRCReconfiguration

DL/UL data via direct path

DL/UL data via direct path

DL/UL data via indirect path

5b. RRCReconfigurationComplete

5a. RRCReconfigurationComplete


Figure 2.1: Signalling procedure of indirect path addition on top of direct path

0. The remote UE establishes a RRC connection with the gNB and transmits and receives data on the direct path.

1. 
The remote UE is associated with a relay UE. The remote UE may report the relay UE information on the relay UE to the gNB via the direct path. [The relay UE information includes at least C-RNTI of the relay UE and cell ID (e.g., NCGI) serving the relay UE]. The association and UE-to-UE link between the remote UE and the relay UE is not in the scope of 3GPP specifications.
Editor’s note: The step in the brackets need to be confirmed by SA3. 

FFS: Which message is used to report the relay UE information for scenario 2.
2.
Upon receiving the relay UE information, if the cell serving the relay UE and the cell serving the direct path of the remote UE belong to the same gNB, the gNB may decide to add the indirect path to remote UE. The cell serving the direct path and the cell serving the relay UE on the indirect path can be same or different.

3.
The gNB sends an RRCReconfiguration message to the relay UE to configure the indirect path of the remote UE.

4.
The gNB sends the RRCReconfiguration message to the remote UE. The contents in the RRCReconfiguration message may include at least the target relay UE, indirect path addition configuration, bearer mapping and the associated radio bearer(s).

5a.
The remote UE sends the RRCReconfigurationComplete message to the gNB at least via the direct path in order to complete the indirect path addition procedure. 
5b. If a split SRB1 with duplication is configured, the remote UE also sends the RRCReconfigurationComplete message to the gNB via the indirect path served by the relay UE.


Companies are requested to check the procedure and provide comments and remaining open issues on this procedure, if any.

	Company
	Comments
	Remaining open issues

	
	
	

	
	
	

	
	
	


Summary and Updated Procedure

…
2.2 Direct path change in Scenario 2

Related agreements

RAN2 agreements related with this procedure are listed below:

·  Support PCell on the direct path only when the UE is in multi-path operation, for both scenario 1 and scenario 2.

· Change of direct path while keeping the indirect path can be done with a release-and-add in a single RRC message.  This does not exclude a gNB implementation from using separate release and add procedures instead.

Procedure for review

The procedure based on the related agreements is shown below. 

	2.2
Direct path change 
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Figure 2.2: Signalling procedure of direct path change under a single procedure
0. The remote UE performs data transmission and reception by using both the direct path on PCell and the indirect path served by a relay UE. 
1. 
The remote UE and the relay UE perform measurements based on measurement configuration. The remote UE may report measurement results e.g. for Event A3 (Neighbour becomes offset better than SpCell).
2.
The gNB decides to change the direct path of the remote UE from the PCell (i.e. source PCell) to a new cell (i.e. target PCell). The source/target PCell serving the old/new direct path and the cell serving the relay UE on the indirect path belong to the same gNB but can be same or different.

3.
The gNB sends an RRCReconfiguration message to the relay UE to update the indirect path configuration, if necessary.

4.
The gNB sends the RRCReconfiguration message to the remote UE via the relay UE. The contents in the RRCReconfiguration message may include at least a target PCell, direct path release and addition configuration, bearer mapping and the associated radio bearer(s).

5.
The remote UE synchronizes to DL of the target PCell serving the new direct path and performs random access procedure towards the target PCell serving the new direct path.

6a.
The remote UE sends the RRCReconfigurationComplete message to the gNB at least via the direct path in order to complete the direct path change procedure. 
6b. If a split SRB1 with duplication is configured, the remote UE also sends the RRCReconfigurationComplete message to the gNB via the indirect path served by the target relay UE.


Companies are requested to check the procedure and provide comments and remaining open issues on this procedure, if any.

	Company
	Comments
	Remaining open issues

	
	
	

	
	
	

	
	
	


Summary and Updated Procedure

…
2.3 Indirect path change in Scenario 2

Related agreements

RAN2 agreements related with this procedure are listed below:

· Working assumption: For multi-path Relay Scenario-2, leave it to relay and remote UE implementation on how to trigger the RRC_IDLE/RRC_INACTIVE target relay UE to initiate RRC connection establishment procedure. RAN2 further discuss the solution for Scenario-1.

· Change of indirect path while keeping the direct path can be done with a release-and-add in a single RRC message.  This does not exclude a gNB implementation from using separate release and add procedures instead.
Procedure for review

There is no agreement on whether to support indirect path change for Scenario 2. If supported, the procedure can be shown below based on the agreements indirectly related to this procedure. 

	2.3
Indirect path change
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Figure 2.3: Signalling procedure of indirect path change under a single procedure
FFS: whether to support indirect path change for Scenario 2.
0. The remote UE transmits and receives data on the direct path and the indirect path served by a relay UE (i.e. source relay UE) associated with the remote UE.

1. 
The remote UE is associated with a new relay UE (i.e. target relay UE). The remote UE may report the relay UE information on the new relay UE to the gNB via the direct path. [The relay UE information includes at least C-RNTI of the new relay UE and cell ID (e.g., NCGI) serving the new relay UE]. The association and UE-to-UE link between the remote UE and the relay UE is not in the scope of 3GPP specifications.
Editor’s note: The step in the brackets need to be confirmed by SA3. 

FFS: Which message is used to report the relay UE information for scenario 2.
2.
The gNB decides to change the indirect path of remote UE from the source relay UE to the target relay UE. The cell serving the direct path and the cell serving the source/target relay UE on the indirect path belong to the same gNB but can be same or different.

3.
The gNB sends an RRCReconfiguration message to the source relay UE to release the indirect path of the remote UE. The gNB sends an RRCReconfiguration message to the target relay UE to add the indirect path of the remote UE.

FFS: When the RRCReconfiguration messages are sent to the source/target relay UEs. 
4.
The gNB sends the RRCReconfiguration message to the remote UE. The contents in the RRCReconfiguration message may include at least the target relay UE, indirect path release and addition configuration, bearer mapping and the associated radio bearer(s).

5a.
The remote UE sends the RRCReconfigurationComplete message to the gNB at least via the direct path in order to complete the indirect path change procedure. 
5b. If a split SRB1 with duplication is configured, the remote UE also sends the RRCReconfigurationComplete message to the gNB via the indirect path served by the target relay UE.


Companies are requested to check the procedure and provide comments and remaining open issues on this procedure, if any. Note that RAN2 has no agreement on whether to support indirect path change for Scenario 2.
	Company
	Comments
	Remaining open issues

	
	
	

	
	
	

	
	
	


Summary and Updated Procedure

…
2.4 Direct path failure in Scenario 2

Related agreements

RAN2 agreements related with this procedure are listed below:

·  RAN2 further study how for UE operating in multi-path Relay operate for RRC Re-establishment procedure.
· Upon detection of 3GPP-defined RLF failure in one path, remote UE (configured with MP) can report path failure via the alternative available path if SRB1 is configured on the alternative path or split SRB1 is configured.

· In case of Uu-RLF, at least for split SRB1, if SRB1 is available on indirect path not suspended, trigger report to network via indirect path to report the failure via a RRC message. Otherwise, RRC Re-establishment is initiated. RAN2 is requested to discuss whether the RRC message is the existing message e.g. MCGFailureInformation or a new message.

· The remote UE initiates RRC re-establishment procedure (to a potentially new PCell as in Rel-17, unless further changes are agreed) when failure occurs on both paths (including either PC5 failure or notification of Uu failure on the indirect path).

· For Scenario-1/2, when reporting direct-path failure via indirect-path, use MCGFailureInformation message. FFS on whether additional IE needs to be introduced.

· For Scenario-1/2, if MCGFailureInformation is agreed for direct path failure recovery in P5, reuse T316 timer for the direct path failure recovery.

· WA: For scenario 1, primary path of the split SRB1 and SRB2 is always configured on direct path.  This does not preclude having the case where the UE switches the primary path to the indirect path for reporting after direct path failure.

Procedure for review

The procedure based on the related agreements is shown below.
	2.4
Direct path failure detection and recovery without RRC re-establishment
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Figure 2.4: Signalling procedure of direct path failure detection and recovery without RRC re-establishment
1. The remote UE performs data transmission and reception by using both the direct path on PCell and the indirect path served by a relay UE. 
2. The remote UE performs Uu RLM on the direct path and UE-to-UE RLM on the indirect path and may detect RLF on the direct path as specified in 38.331. How the UE performs UE-to-UE RLM on the indirect path is up to UE implementation.
2. Upon RLF detection on the direct path, if SRB1 has been configured on the indirect path or split SRB1 has been configured, and if the indirect path has been not suspended, the remote UE suspends the direct path, starts timer T316 and sends the MCGFailureInformation message to the gNB via the indirect path as specified in 38.331. Otherwise, the remote UE initiates the RRC connection re-establishment procedure as specified in 38.331.
3.
Upon receiving the MCGFailureInformation message, the gNB may send a RRCReconfiguration message to the remote UE in order to change the direct path (as described in 2.2) for the remote UE e.g. based on measurement results on the serving cell(s) and neighboring cells in the MCGFailureInformation message.


Companies are requested to check the procedure and provide comments and remaining open issues on this procedure, if any.

	Company
	Comments
	Remaining open issues

	
	
	

	
	
	

	
	
	


Summary and Updated Procedure

…
2.5 Indirect path failure in Scenario 2

Related agreements

RAN2 agreements related with this procedure are listed below:

· For UE-UE link in Scenario-2, whether/how to have failure detection is out of 3GPP scope.

· FFS whether there is impact to layers under our control from a failure of the UE-UE link in scenario 2.

· RAN2 further study how for UE operating in multi-path Relay operate for RRC Re-establishment procedure.
· Upon detection of 3GPP-defined RLF failure in one path, remote UE (configured with MP) can report path failure via the alternative available path if SRB1 is configured on the alternative path or split SRB1 is configured.

· The remote UE initiates RRC re-establishment procedure (to a potentially new PCell as in Rel-17, unless further changes are agreed) when failure occurs on both paths (including either PC5 failure or notification of Uu failure on the indirect path).

· In scenario 1, when a remote UE configured with multi-path initiates the RRC re-establishment procedure, the remote UE does not perform re-establishment directly into a multi-path configuration.

· If UE-UE link failure is detected on indirect path in Scenario 2, the remote UE can report UE-UE link failure to gNB over direct path.  Details of the reporting mechanism can be further discussed.

· A remote UE in RRC_CONNECTED, upon reception of Uu RLF indication from the relay UE, suspends transmissions on the indirect path and informs the network if SRB1 is available on the direct path and not suspended, otherwise triggers re-establishment. 
· For Scenario-1/2, no specification effort to handle the case when the relay UE moves to RRC_IDLE following expiry of dataInactivityTimer, i.e., not pursue relay UE notifying remote UE, and remote UE notifying network.

Procedure for review

The procedure based on the related agreements is shown below.
	2.5
Direct path failure detection and recovery without RRC re-establishment
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Figure 2.5: Signalling procedure of indirect path failure detection and recovery without RRC re-establishment
1. The remote UE performs data transmission and reception by using both the direct path on PCell and the indirect path served by a relay UE.

2. The remote UE performs Uu RLM on the direct path and UE-to-UE RLM on the indirect path and may detect RLF on the direct path as specified in 38.331. The relay UE also performs Uu RLM and UE-to-UE RLM on the indirect path. How the UE performs UE-to-UE RLM on the indirect path is up to UE implementation.

3. Upon reception of Uu RLF indication from the relay UE or UE-to-UE link failure detection on the indirect path, if SRB1 has been configured on the direct path and if the direct path has been not suspended, the remote UE suspends the indirect path and reports indirect path failure to the gNB via the direct path. Otherwise, the remote UE initiates the RRC connection re-establishment procedure as specified in 38.331. Indication of Uu RLF indication from the relay UE to the remote UE is not in the scope of 3GPP specifications.
FFS: Which message is used to report indirect path failure.
4. Upon receiving the report of the indirect path failure, the gNB may send a RRCReconfiguration message to the remote UE in order to change the indirect path (as described in 2.1) or release the indirect path (as described in 2.6) for the remote UE.


Companies are requested to check the procedure and provide comments and remaining open issues on this procedure, if any.

	Company
	Comments
	Remaining open issues

	
	
	

	
	
	

	
	
	


Summary and Updated Procedure

…
2.6 Indirect path release in Scenario 2

Related agreements

RAN2 agreements related with this procedure are listed below:

· For a remote UE and relay UE in RRC_CONNECTED, the network is expected to release the multipath configuration related to this relay at the remote UE before it releases the relay UE to RRC_IDLE/RRC_INACTIVE.

· For Scenario-1/2, not pursue remote UE notifying network upon reception of notification message indicating relay UE handover. FFS whether rely on network to release configuration of relay UE at remote UE before relay UE handover, or rely on remote UE to suspend the indirect path upon reception of notification message indicating relay UE handover.

· For Scenario-1/2, no specification effort to handle the case when the relay UE moves to RRC_IDLE following expiry of dataInactivityTimer, i.e., not pursue relay UE notifying remote UE, and remote UE notifying network.

Procedure for review

The procedure based on the related agreements is shown below.
	2.6
Indirect path release
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Figure 2.6: Signalling procedure of indirect path release
0. The remote UE performs data transmission and reception by using both the direct path on PCell and the indirect path served by a relay UE. 
1. 
The remote UE and the relay UE perform measurements based on measurement configuration. The relay UE may report measurement results e.g. for inter-gNB handover.
2.
The gNB decides to release the indirect path of remote UE e.g. when the relay UE performs inter-gNB handover or leaves RRC_CONNECTED.

3.
The gNB sends an RRCReconfiguration message to the relay UE to release the indirect path configuration, if necessary.

4.
The gNB sends the RRCReconfiguration message to the remote UE. The contents in the RRCReconfiguration message may include at least indirect path release configuration. It is up to gNB implementation which path is used to send the RRCReconfiguration message to the remote UE.

5.
The remote UE sends the RRCReconfigurationComplete message to the gNB via the direct path in order to complete the indirect path release procedure.


Companies are requested to check the procedure and provide comments and remaining open issues on this procedure, if any.

	Company
	Comments
	Remaining open issues
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…
Conclusion and recommendation
In conclusion, Rapporteur recommends agreeing the following proposals:

Annex A: RAN2 Agreements on Multi-path
RAN2#119-e

· RAN2 anticipate benefits from multi-path in the following areas:

· Relay and direct multi-path operation (including both scenarios 1 and 2) can provide efficient path switching between direct path and indirect path

· The remote UE in multi-path operation can provide enhanced user data throughput and reliability compared to a single link

· gNB can offload the direct connection of the remote UE in congestion to indirect connection via the relay UE (e.g. at different intra/inter-frequency cells)

· RAN2 can confirm the justifiable benefits that multi-path with relay and UE aggregation can improve the throughput and reliability/robustness, e.g., for UE at the edge of a cell, and UE with limited UL transmission power.

· The terms “relay UE” and “remote UE” are used for scenarios 1 and 2.  FFS if we would use additional terms specific to scenario 2.

· Confirm the remote UE in Scenario 1 and the remote UE in Scenario 2 as follows:

· Scenario 1: the remote UE is connected to the same gNB using one direct path and one indirect path via 1) Layer-2 UE-to-Network relay, 

· Scenario 2: the remote UE is connected to the same gNB using one direct path and one indirect path via 2) via another UE (where the UE-UE inter-connection is assumed to be ideal).

· RAN2 assumes that the relation between remote UE and relay UE in scenario 2 is pre-configured or static and how the relation is pre-configured or static is out of the 3GPP scope.

· RAN2 deprioritizes discussion on authorization and association mechanism between remote UE and relay UE in scenario 2.

· Support the following cell deployment scenarios for multi-path relaying in Rel-18:

· Scenario C1: The relay UE and remote UE are served by a same cell.

· Scenario C2: The relay UE and remote UE are served by different intra-frequency cells of a same gNB

· Scenario C3: The relay UE and remote UE are served by different inter-frequency cells of a same gNB

· Support the following sidelink scenarios for multi-path:

· Scenario S1: SL TX/RX and Uu share the same carrier at the remote UE.

· Scenario S2: SL TX/RX and Uu use different carriers at the remote UE.

· Scenario S3: SL TX/RX and Uu share the same carrier at the relay UE.

· Scenario S4: SL TX/RX and Uu use different carriers at the relay UE.

· Support direct bearer (bearer mapped to direct path on Uu), indirect bearer (bearer mapped to indirect path via relay UE), and MP split bearer (bearer mapped to both paths, based on the existing split bearer framework).

· For a MP split bearer in scenario 1, one PDCP entity at the remote UE is configured with one direct Uu RLC channel and one indirect PC5 RLC channel.

· For upstream, a PDCP entity delivers to a Uu RLC entity and a PC5 RLC entity with SRAP entity in the remote UE side.

· For downstream, a PDCP entity receives from a Uu RLC entity and a PC5 RLC entity with SRAP entity in the remote UE side.

· FFS if we need to take decisions on the mapping of protocol entities in scenario 2.

RAN2#119bis-e

· The following cases are to be supported for Scenario 1.

A.
The remote UE operating only on the direct path adds the indirect path under the same gNB; 

B.
The remote UE operating only on the indirect path adds the direct path under the same gNB; 

C.
The remote UE operating in multi-path releases the indirect path;

D.
The remote UE operating in multi-path releases the direct path;

G.
The remote UE operating in multi-path changes to a new relay UE for the indirect path while keeping the direct path under the same gNB.  FFS if this case would be supported via separate release-and-add (A+C in separate reconfigurations) or a single switch procedure (e.g. similar to i2i service continuity).

· The following case is to be not supported for Scenario 1 as a group mobility scenario.

F.
The remote UE configured with multi-path keeps the serving relay UE for the indirect path and the serving cell of the remote UE for the direct path while the serving relay UE changes the serving cell of the relay UE under the same gNB;

· The following case can be supported via separate release-and-add for scenario 1 (B+D in separate reconfigurations):

E.
The remote UE operating in multi-path changes the direct path to a different cell of the same gNB while using the serving relay UE for the indirect path under the same gNB.

FFS if a single procedure for this case would be supported.

· The following cases are proposed to be supported for Scenario 2.

A.
The remote UE configured only on the direct path adds the indirect path under the same gNB; 

C.
The remote UE configured with multi-path releases the indirect path;

· The following case is proposed to be not supported for Scenario 2.

F.
The remote UE configured with multi-path keeps the serving relay UE for the indirect path and the serving cell of the remote UE for the direct path while the serving relay UE changes the serving cell of the relay UE under the same gNB;

· Whether to support the following case can be further discussed for Scenario 2.

B.
The remote UE configured only on the indirect path adds the direct path under the same gNB; 

D.
The remote UE configured with multi-path releases the direct path;

E.
The remote UE configured with multi-path changes the serving cell of the remote UE for the direct path while keeping the serving relay UE for the indirect path under the same gNB;

G.
The remote UE configured with multi-path changes to a new relay UE for the indirect path while keeping the direct path under the same gNB.

· For scenario 1, SRB1 and SRB2 can be configured on either the direct or the indirect path, or on both at least with duplication.  FFS if they can be configured on different paths from one another.

· For scenario 2, SRB1 and SRB2 can be configured at least on the direct path.  FFS if there are restrictions on the configuration and if they can be configured on both paths.

· FFS CPDU submission; if legacy CPDU submission behaviour is supported, the primary RLC entity of the MP split bearer for DRB can be configured on any of the paths for Scenario 1.

· PDCP DRB duplication is supported for the MP split bearer in Scenario 1 based on the existing framework.

· PDCP DRB duplication is supported for the MP split bearer in Scenario 2 based on the existing framework.

· The relay UE is restricted to serve only one remote UE in Scenario 2.

· For Scenario 2, different Uu logical channels are configured for identification of data directed to/originating from the relay UE and data relayed from/to the remote UE over the Uu link of the indirect path, as in Rel-17.

· RAN2 assumes that in Scenario 2, without the adaptation layer over non-3GPP link, a PDCP PDU can be delivered to an intended PDCP entity or RLC entity for support of more than one RB over UE-to-UE link based on UE implementation.

· RAN2 does not impose a requirement for interoperability between two UEs from different vendors for scenario 2 in this release.

· RAN2 understand that UE identification in L2 PDU over non-3GPP link is not in 3GPP scope in Scenario 2.

· Do not specify adaptation layer over UE-to-UE link for scenario 2 in RAN2.

· UE identification is not needed over Uu link in Scenario 2, if relay UE serves only one remote UE  and different Uu RLC channels can be assumed for the remote UE and the relay UE.

· Working assumptions:

· Bearer identification except LCID is not needed in L2 PDU over Uu link in Scenario 2. Only 1:1 bearer mapping is supported over Uu link for the indirect path.  FFS how to configure the mapping.

· Without the adaptation layer over Uu link in scenario 2, a PDCP PDU can be delivered to an intended PDCP entity or RLC entity for support of more than one RB over Uu link e.g. by configuring 1:1 bearer mapping and different Uu RLC channels for relay UE local traffic and relay traffic for PDU delivery.

· Do not specify adaptation layer over Uu link for scenario 2 in RAN2.

· Multi-path Relay is applicable to RRC_CONNECTED remote-UE, for scenario-1 and scenario-2.

· Multi-path Relay is NOT applicable to RRC_IDLE remote-UE, for scenario-1 and scenario-2.

· For multi-path Relay, support RRC_IDLE/RRC_INACTIVE target relay UE, for the path switching scenario where there is an addition of indirect path or a change of indirect path.

· When UE operating in multi-path Relay, it performs RLM for Uu interface, for Scenario-1 and Scenario-2. For PC5 interface in Scenario-1, it performs sidelink RLF detection based on Rel-16 V2X specification. For UE-UE link in Scenario-2, whether/how to have failure detection is out of 3GPP scope.

· FFS whether there is impact to layers under our control from a failure of the UE-UE link in scenario 2.

· RAN2 aims at reusing R17 mechanism of paging delivery for R18 U2N Relay on the indirect path and legacy mechanism on the direct path, in the multi-path setting when paging is applicable for RRC_CONNECTED.

· Multi-path Relay is NOT applicable to RRC Setup procedure, for scenario-1 and scenario-2. 

· Working assumption: For multi-path Relay Scenario-2, leave it to relay and remote UE implementation on how to trigger the RRC_IDLE/RRC_INACTIVE target relay UE to initiate RRC connection establishment procedure. RAN2 further discuss the solution for Scenario-1.

· Multi-path Relay is NOT applicable to RRC_INACTIVE remote-UE, for scenario-1 and scenario-2. Support storing direct path configuration for potential resume as legacy operation (to single-path configuration), FFS if the UE can also store indirect path configuration and resume directly into multi-path.

· Multi-path Relay is NOT applicable to RRC Resume procedure, for scenario-1 and scenario-2. RAN2 further study how for UE operating in multi-path Relay operate for RRC Re-establishment procedure.

RAN2#120
· Support PCell on the direct path only when the UE is in multi-path operation, for both scenario 1 and scenario 2.

· RAN2 confirms the following WA for Scenario 2.

· Bearer identification except LCID is not needed in L2 PDU over Uu link in Scenario 2. Only 1:1 bearer mapping is supported over Uu link for the indirect path. FFS how to configure the mapping.

· Without the adaptation layer over Uu link in scenario 2, a PDCP PDU can be delivered to an intended PDCP entity or RLC entity for support of more than one RB over Uu link e.g. by configuring 1:1 bearer mapping and different Uu RLC channels for relay UE local traffic and relay traffic for PDU delivery.

· Do not specify adaptation layer over Uu link for scenario 2 in RAN2.

· How to configure 1:1 bearer mapping and potential spec impact can be discussed in normative phase.

· In principle, Mode 1 RA can be supported for the remote UE configured with multi-path in Scenario 1.

· RAN2 confirms that split SRB can be configured with or without duplication as a baseline, for both scenarios (assuming it is supported in scenario 2 as proposed elsewhere). Further restrictions can be discussed in normative phase.

· For scenario 2, non-split SRB1/2 is allowed to be configured on direct path.

· Remote UE storing indirect path configuration (e.g., SRAP and PC5-RLC channel configurations) and resuming directly into multi-path configuration is not supported for scenario 1.

· If CSS for SI is configured within the active BWP on PCell, the remote UE can perform direct system information acquisition on PCell as currently specified in 38.331; besides, dedicated signaling can be used to deliver SIB via SRB1 configured on direct and/or indirect path as currently specified in 38.331.

· Upon detection of 3GPP-defined RLF failure in one path, remote UE (configured with MP) can report path failure via the alternative available path if SRB1 is configured on the alternative path or split SRB1 is configured.

· PDCP Control PDU is not duplicated.

· RAN2 do not define a control plane primary path concept in the study phase; FFS if something needs to be defined in normative work, but it should be driven by functionality and technical benefits.

· Case B and case D are not supported for Scenario 2. 

· For Scenario 2, Case E is not supported. 

· For Scenario 2, whether to support Case G is discussed in normative phase, but RAN2 will not do additional work to enable it for Scenario 2 over Scenario 1.

· Whether SRB1/2 can be configured in different path for Scenario 1 can be discussed in normative phase.

· Whether non-split SRB1/2 is allowed to be configured on indirect path for scenario 2 and whether split SRB1/2 is supported for scenario 2 can be discussed in normative work.

· Remote UE storing indirect path configuration or not and use it to resume to MP configuration in scenario 2 is not supported.

· RAN2 will downselect the solution for triggering IDLE/INACTIVE relay UE to enter CONNECTED state from:

· Option 1 (SL-RLC or UP-based approach (excluding SL-RLC1)), 

· Option 3 (PC5-RRC approach) 

· Option 4( RRCReconfigurationComplete-based approach), 

Discovery/PC5-S-based solution can be further discussed if initiated from SA2.

· Multi-path relay study phase is complete and can proceed to normative work from RAN2 perspective, for both scenarios 1 and 2.

RAN2#121
· UP-based approach (excluding SL-RLC1) in Option 1 is excluded for relay UE to enter RRC_CONNECTED.

· As a baseline, direct path addition for multi-path is a path switch procedure in which the target configuration contains both paths.

· Upon direct path addition for multi-path, one of the serving cells of the added direct path is configured as PCell for the remote UE.

· In case of Uu-RLF, at least for split SRB1, if SRB1 is available on indirect path not suspended, trigger report to network via indirect path to report the failure via a RRC message. Otherwise, RRC Re-establishment is initiated. RAN2 is requested to discuss whether the RRC message is the existing message e.g. MCGFailureInformation or a new message.

· In case of PC5-RLF, if SRB1 is available on direct path not suspended, trigger report to network via direct path to report the failure via a RRC message.  FFS if an alternative case exists and what would be done in that case.  FFS which message is used.

· The remote UE initiates RRC re-establishment procedure (to a potentially new PCell as in Rel-17, unless further changes are agreed) when failure occurs on both paths (including either PC5 failure or notification of Uu failure on the indirect path).

· The existing PC5-RRC Notification Message procedure is reused for the relay UE to inform the remote UE about Uu failure of the relay UE as currently specified in 38.331.

· In scenario 1, when a remote UE configured with multi-path initiates the RRC re-establishment procedure, the remote UE does not perform re-establishment directly into a multi-path configuration.

· The remote UE in MP operation receives system information at least PBCH/MIB on the direct path and directly acquires SFN from MIB on the direct path, if necessary.

· If CSS for Paging is configured within the active BWP on the direct path on PCell, the remote UE in multi-path operation in RRC_CONNECTED monitors paging on PCell for updated system information or ETWS/CMAS indication, as currently specified in 38.331. The gNB can also provide updated system information or warning message(s) to the remote UE on SRB1, as currently specified.

· As agreed before, RAN2 deprioritizes association mechanism between remote UE and relay UE from CN to RAN.

· gNB provides bearer mapping information to relay UE through dedicated signalling.

· For bringing the idle/inactive relay UE to RRC_CONNECTED, the legacy Rel-17 behaviour (Alt 1 in the proposal) is not disabled for indirect path addition when split SRB1 is configured.  A PC5-RRC trigger is specified at least for other cases.

· FFS if a Rel-17 relay UE is supported for use with multi-path and how the above agreement is reflected in such a case.

· Change of direct path while keeping the indirect path can be done with a release-and-add in a single RRC message.  This does not exclude a gNB implementation from using separate release and add procedures instead.

· Change of indirect path while keeping the direct path can be done with a release-and-add in a single RRC message.  This does not exclude a gNB implementation from using separate release and add procedures instead.
RAN2#121bis
· The concept of the ‘primary path and primary RLC entity’ is adopted for each MP split bearer configuration according to the existing definition.

· In case of duplication, PDCP control PDU only transmits on the primary RLC entity same as legacy.

· Non-split SRB1 and 2 over indirect path is not supported in Scenario 2.

· Split SRB1 and 2 are supported in Scenario 2 and primary path of the split SRB 1 and 2 is always on direct path.

· If UE-UE link failure is detected on indirect path in Scenario 2, the remote UE can report UE-UE link failure to gNB over direct path.  Details of the reporting mechanism can be further discussed.

· When split SRB1 with duplication is configured, the remote UE sends the RRCReconfigurationComplete message to gNB via both paths for Scenario 1.

· When one of the following conditions is met, the remote UE sends the RRCReconfigurationComplete message to gNB via the direct path for Scenario 1. FFS on need for additional condition.

· when primary RLC entity of split SRB1 is on direct path 

· when non-split SRB1 is configured on direct path

· When split SRB1 with duplication is configured, the remote UE sends the RRCReconfigurationComplete message to gNB via both paths for Scenario 2.

· When one of the following conditions is met, the remote UE sends the RRCReconfigurationComplete message to gNB via the direct path for Scenario 2.

· when primary RLC entity of split SRB1 is on direct path 

· when non-split SRB1 is configured on direct path

· The bearer type configuration is provided per SRB.  It is up to network implementation whether to configure SRB1 and SRB2 with same or different bearer types (within the bearer types that are supported).

· FFS if there are cases where the configuration of non-split SRBs over indirect path is useful.

· In scenario 2, if both remote and relay UE are in RRC_CONNECTED, the remote UE reports relay UE’s ID to gNB for indirect path addition.  Need for reporting in the idle/inactive case can be further discussed.  FFS what ID is used.

· WA: For a remote UE and relay UE in RRC_CONNECTED, the network is expected to release the multipath configuration related to this relay at the remote UE before it releases the relay UE to RRC_IDLE/RRC_INACTIVE.

· A remote UE in RRC_CONNECTED, upon reception of Uu RLF indication from the relay UE, suspends transmissions on the indirect path and informs the network if SRB1 is available on the direct path and not suspended, otherwise triggers re-establishment.  FFS whether to apply the same behaviour 1) when the relay UE informs the remote UE of HO; 2) When the relay UE moves to IDLE following expiry of dataInactivityTimer, if the timer is supported for the relay UE.  This agreement does not imply any conclusion on non-split SRB1 on indirect path.

· A remote UE in multipath that is released to RRC_IDLE/RRC_INACTIVE can apply legacy cell/relay selection behaviour, thus moving to single-path operation on either path according to implementation.

· LS to SA2 on authorization for multi-path Scenario 2 is approved in [105].

RAN2#122
· For Scenario-1/2, PDCP duplication of DRB is controlled by legacy Duplication Activation/Deactivation MAC CE and Duplication RLC Activation/Deactivation MAC CE delivered via direct path.

· For Scenario-1/2, RRC sets the initial state of PDCP duplication for split SRB/DRB as in legacy.

· For Scenario-1/2, when reporting direct-path failure via indirect-path, use MCGFailureInformation message. FFS on whether additional IE needs to be introduced.

· For Scenario-1/2, if MCGFailureInformation is agreed for direct path failure recovery in P5, reuse T316 timer for the direct path failure recovery.

· For Scenario-1/2, confirm the WA that: for a remote UE and relay UE in RRC_CONNECTED, the network is expected to release the multipath configuration related to this relay at the remote UE before it releases the relay UE to RRC_IDLE/INACTIVE. No spec impact is foreseen.

· For Scenario-1/2, not pursue remote UE notifying network upon reception of notification message indicating relay UE handover. FFS whether rely on network to release configuration of relay UE at remote UE before relay UE handover, or rely on remote UE to suspend the indirect path upon reception of notification message indicating relay UE handover.

· For Scenario-1/2, optionally configure UL data split threshold for split DRB. Usage of the threshold follows legacy behavior.

· For Scenario-1/2, no specification effort to handle the case when the relay UE moves to RRC_IDLE following expiry of dataInactivityTimer, i.e., not pursue relay UE notifying remote UE, and remote UE notifying network.

· For Scenario-1, use T304-like timer for direct path addition and change. FFS on expiry behavior.

· For Scenario-1, use T420-like timer for indirect path addition and change. FFS on stop condition and expiry behavior.

· FFS if these two timers are new or reuse the existing timers.

· WA: For scenario 2, remote-UE reports the RRC_CONNECTED relay-UE C-RNTI and serving cell ID (e.g., NCGI) for indirect path addition.

· LS to SA3 to check if there is any security concern with the WA is approved in [209].

· WA: For Scenario-1/2, MP remote UE is configured with a single cell group, i.e., MCG, for the direct path, and SL configuration, for the indirect path.

· WA: For scenario 1, primary path of the split SRB1 and SRB2 is always configured on direct path.  This does not preclude having the case where the UE switches the primary path to the indirect path for reporting after direct path failure.

· For scenario 1, SRB1 and SRB2 are not decoupled in terms of support of non-split SRB on indirect path; i.e., if SRB1 can be supported on indirect path, so can SRB2.

· For Scenario-1, mode-1 scheduling for remote UE is supported at least for intra-DU case, with the SR/BSR and grant sent on the direct path; whether it is supported for inter-DU case is up to R3, but R2 do not intend to make specification changes to support this case, and for specification purposes RAN2 intend to model it as a single MAC entity at the UE. 

· LS to R3 to notify this conclusion, with “take into account” action is approved in [212].

Annex B: RAN3 Agreements on Multi-path
RAN3#117
· From RAN3 perspective, multi-path scenario should be supported in Rel-18.

· Both intra-DU and inter-DU cases will be supported under the same gNB.

· RAN3 waits for the RAN2 progress on how to define control plane and user plane scenarios for multi-path support.

· RAN3 waits for the RAN2 progress on whether and how to define the Primary path in multi-path support.

· Addition of direct/indirect path are supported as follows:

· Add direct path, after the establishment of the indirect path.

· Add indirect path, after the establishment of the direct path.

· This does not imply the exclusion of any other path addition possibility.

· RAN3 will study the signaling impact on the direct or indirect path change under the same gNB for a UE connected via multi-path. The other mobility scenarios can be further considered based on RAN2 decision.

· The following use cases are not supported in Rel-18.

· Configure two indirect paths

· More than two paths

· Inter-gNB multi-path support 

RAN3#117bis-e
· For Scenario 1, the responsibility of gNB-CU and gNB-DU in Rel-17 SL relay can be reused as a baseline. Whether to enhance the responsibility of gNB-CU and gNB-DU in Rel-18 is FFS. 

· For the responsibility of gNB-CU and gNB-DU in Scenario 2, the RAN3 waits for RAN2’s progress on protocol stack for Scenario 2.

· For the multi-path support, the gNB-CU takes the responsibility to decide the addition/modification/release of the path.

· For intra-DU and inter-DU cases, the UE Context Setup / Modification procedure can be reused to configure the 2nd path with possible enhancements. The details will be discussed based on RAN2 progress.

· The RAN3 waits for the RAN2 progress on whether the gNB-DU knows the path information of each configured path.

· WA: The direct path and indirect path cannot be configured for a remote UE simultaneously in this release, depending on RAN2 decision.

· The gNB-CU is responsible to determine the data split among two paths for a DRB for both intra-DU and inter-DU cases.

· For intra-DU case, two F1-U tunnels are setup between CU and DU for a split DRB. FFS on how to support the multi-path delivery of split SRB.

· WA: For inter-DU case, legacy DC based data split/duplication mechanism can be reused as baseline for split DRB/SRB.

· WA: The RAN3 will specify the details of the path change procedure after introducing the procedure of the direct/indirect path addition.

· Previous RAN3 agreement is updated as follows:

· For Scenario 1, addition of direct/indirect path are supported as follows:

· Add direct path, after the establishment of the indirect path.

· Add indirect path, after the establishment of the direct path.

· For Scenario 2, addition of direct/indirect path are supported as follows:

· Add indirect path, after the establishment of the direct path.

· Whether to add direct path, after the establishment of the indirect path is pending to RAN2 decision.

· For Scenario 2, interface between UEs are non-3GPP defined. Therefore, in the UE context setup/modification procedure, the PC5 Relay RLC channel configurations are not needed for remote UE and relay UE.

RAN3#118
· From RAN3 point of view, the Multi-path study phase is completed, and the Multi-path can move to normative work phase.

RAN3#119
· Add Multi-path authorization from AMF in TS 38.413, 38.423, 38.473 (in R3-230896, R3-230897, R3-230898)
· Turn the following WAs to agreement:

· NG-RAN receives the multi-path authorization from the AMF.

· The multi-path authorization can be added in the 5G ProSe Authorized IE if it is needed.

· The direct path and indirect path cannot be configured for a remote UE simultaneously in this release, depending on RAN2 decision.

· For inter-DU case, legacy DC based data split/duplication mechanism can be reused as baseline for split DRB/SRB.

· The RAN3 will specify the details of the path change procedure after introducing the procedure of the direct/indirect path addition.

· Add Inter-DU Direct Path Addition and Inter-DU Indirect Path Addition procedures in TS 38.401 (in R3-230947).

RAN3#119bis-e
· RAN3 further wait for RAN2 progress before removing two Editor’s notes in BL CR to TS 38.401.

· For intra-DU case, the gNB-CU should inform the gNB-DU about the path to be added, released or modified.

· The Relay UE L2 ID for indirect path addition and the PCell ID for direct path addition should be provided to the gNB-DU. Whether to inform the gNB-DU of other information needs to be further discussed.

· The radio bearer type and channels mapping to be added can be provided to the gNB-DU by Rel-17 U2N relay signaling design.

· Add the intra-DU path addition procedure in the BL CR to TS 38.401. The BL CR in R3-232088 is agreed
· For Scenario 2, the responsibility for gNB-CU and gNB-DU are defined as follows:

· gNB-CU’s responsibility:

· Remote UE and relay UE context maintenance 

· Remote UE bearer mapping 

· Relaying Uu RLC channel management

· gNB-DU’s responsibility:

· Determine the RLC/MAC/PHY Configuration for the Uu Relay RLC channels of relay UE

· The responsibility for gNB-CU and gNB-DU can be further enhanced based on RAN2 progress.

· WA: For the intra-DU case, the gNB-DU should take the responsibility of mode 1 resource scheduling for both U2N relay UE and U2N remote UE.

RAN3#120
· WA: For indirect path addition, the Remote UE Local ID IE and the T420-like timer are sent to the gNB-DU.

· RAN3 reuses the existing F1AP signaling to achieve the operations for ‘Path to be modified’ by means of modifying the configurations associated to the path(s).

Remote UE
gNB
Serving Relay UE
1. Measurement configuration and reporting
3. Reconfiguration to 
serving U2N Relay UE
2. Decision of adding indirect path
4. RRCReconfiguration
DL/UL data via direct path
DL/UL data via direct path
DL/UL data via indirect path
5. PC5-RRC message
6b. RRCReconfigurationComplete
6a. RRCReconfigurationComplete
RRC connection establishment



Relay UE's 
serving cell
Remote UE
Serving Relay UE
3. Reconfiguration to 
serving U2N Relay UE
2. Decision of PCell change
4. RRCReconfiguration
DL/UL data via indirect path
DL/UL data via direct path
DL/UL data via indirect path
5. Random access to the target cell
6b. RRCReconfigurationComplete
6a. RRCReconfigurationComplete
DL/UL data via direct path
1. Measurement configuration and reporting
Source
PCell
Target
PCell
gNB



Remote UE
gNB
Serving Relay UE
3. Reconfiguration to 
serving U2N Relay UE
2. Decision of releasing direct path
4. RRCReconfiguration
DL/UL data via indirect path
DL/UL data via indirect path
5. RRCReconfigurationComplete
DL/UL data via direct path
1. Measurement configuration and reporting



Remote UE
gNB
Serving Relay UE
3. Reconfiguration to 
serving U2N Relay UE
2. Decision of releasing indirect path
4. RRCReconfiguration
DL/UL data via indirect path
DL/UL data via indirect path
5. RRCReconfigurationComplete
DL/UL data via direct path
1. Measurement configuration and reporting



Remote UE
gNB
Serving Relay UE
3. Reconfiguration to 
serving U2N Relay UE
2. Decision of releasing indirect path
4. RRCReconfiguration
DL/UL data via indirect path
DL/UL data via indirect path
5. RRCReconfigurationComplete
DL/UL data via direct path
1. Measurement configuration and reporting



Remote UE
Source Relay UE
3. FFS: RRC reconfigurations for 
source/target U2N Relay UEs
2. Decision of indirect path change
4. RRCReconfiguration
DL/UL data via indirect path
DL/UL data via direct path
DL/UL data via indirect path
6b. RRCReconfigurationComplete
6a. RRCReconfigurationComplete
DL/UL data via direct path
1. Measurement configuration and reporting
Target Relay UE
gNB
5. PC5-RRC message
RRC connection establishment



Remote UE
Source Relay UE
3. FFS: RRC reconfigurations for 
source/target U2N Relay UEs
2. Decision of indirect path change
4. RRCReconfiguration
DL/UL data via indirect path
DL/UL data via direct path
DL/UL data via indirect path
5b. RRCReconfigurationComplete
5a. RRCReconfigurationComplete
DL/UL data via direct path
Target Relay UE
gNB
1. Report of new relay UE



Remote UE
gNB
Serving Relay UE
1a. SL RLF detection on the indirect path
DL/UL data via indirect path
2. Report of indirect path failure
DL/UL data via direct path
3. Indirect path change (1.4) or 
indirect path release (1.8)
1b. NotificationMessageSidelink



Remote UE
gNB
Serving Relay UE
1. Report of relay UE
3. Reconfiguration to 
serving U2N Relay UE
2. Decision of adding indirect path
4. RRCReconfiguration
DL/UL data via direct path
DL/UL data via direct path
DL/UL data via indirect path
5b. RRCReconfigurationComplete
5a. RRCReconfigurationComplete



Remote UE
gNB
Serving Relay UE
1. Detection of indirect path failure
DL/UL data via indirect path
2. Report of indirect path failure
DL/UL data via direct path
3. Indirect path change (2.1) or 
indirect path release (2.6)



Relay UE's 
serving cell
Remote UE
Serving Relay UE
3. Reconfiguration to 
serving U2N Relay UE
2. Decision of PCell change
4. RRCReconfiguration
DL/UL data via indirect path
DL/UL data via direct path
DL/UL data via indirect path
5. Random access to the target cell
6b. RRCReconfigurationComplete
6a. RRCReconfigurationComplete
DL/UL data via direct path
1. Measurement configuration and reporting
Source
PCell
Target
PCell
gNB



Remote UE
gNB
Serving Relay UE
1. direct path failure detection
DL/UL data via indirect path
2. MCGFailureInformation
DL/UL data via direct path
3. Direct path change (1.3) or direct path release (1.7)



Remote UE
gNB
Serving Relay UE
1. Measurement configuration and reporting
3. Reconfiguration to 
serving U2N Relay UE
2. Decision of adding direct path
4. RRCReconfiguration
DL/UL data via indirect path
DL/UL data via direct path
DL/UL data via indirect path
5. Random access to gNB
6b. RRCReconfigurationComplete
6a. RRCReconfigurationComplete



Remote UE
Relay UE
gNB-CU
DL/UL data
1. Measurement configuration and reporting
2. Decision of addition of direct path
3. UE CONTEXT MODIFICATION REQUEST
4. UE CONTEXT MODIFICATION RESPONSE
6. DL RRC MESSAGE TRANSFER
10. UL RRC MESSAGE TRANSFER
7. RRCReconfiguration
9. RRCReconfigurationComplete
DL/UL data
gNB-DU
8. Random access procedure
5. Reconfiguration to relay UE



Remote UE
Relay UE
gNB-CU
DL/UL data
1. Measurement configuration and reporting
2. Decision of addition of indirect path
4. UE CONTEXT MODIFICATION REQUEST
5. UE CONTEXT MODIFICATION RESPONSE
6. DL RRC MESSAGE TRANSFER
10. UL RRC MESSAGE TRANSFER
7. RRCReconfiguration
9. RRCReconfigurationComplete
DL/UL data
gNB-DU
3. Reconfiguration to relay UE
8. PC5 connection establishment



