[bookmark: OLE_LINK137][bookmark: OLE_LINK138]3GPP TSG-RAN WG2 Meeting # 121bis-e                	R2- 2303659
e-Meeting, April 17th – 26th, 2023

[bookmark: _Toc50537920]Source:	Philips International B.V.
[bookmark: Title]Title:	Discussion on Sidelink Relay multi-path control plane procedure for Scenario 1
[bookmark: Source]Agenda Item:	7.9.4
[bookmark: DocumentFor]Document for:	Discussion and Decision
[bookmark: OLE_LINK37][bookmark: OLE_LINK39][bookmark: OLE_LINK38]Introduction
At RAN#98-e, R18 NR Sidelink Relay enhancements work item [1] was revised to support the multi-path relaying scenarios.
At RAN2 #121, some agreements have been achieved for sidelink relay multi-path control plane procedures [2].
In this contribution, we will elaborate on the high level procedure of indirect path addition on top of direct path when L2 U2N Relay UE in RRC_IDLE/INACTIVE state.  
Discussion 
RAN2 #120 agreed to down-select the solution for triggering L2 U2N Relay UE in RRC_IDLE/INACTIVE state to enter RRC_CONNECTED state.
	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.



RAN2 #121 made the following agreements.
	Agreements:
UP-based approach (excluding SL-RLC1) in Option 1 is excluded for relay UE to enter RRC_CONNECTED.



	Agreements:
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



In the case a direct path is already established, it is straightforward to configure the serving cell of the direct path for initial connection as PCell and the (non-split) SRB1 is configured on the direct path. On top of the direct path, the indirect path is added later. If Option 4 (i.e. Alt 1), RRCConfigurationComplete message based approach, is used to trigger the L2 U2N Relay UE in RRC_IDLE/INACTIVE state to enter RRC_CONNECTED state,  it is required either non-split SRB1 is configured on the indirect path or split SRB1 is configured on both direct path and indirect path, and extra gNB configuration and signalling is needed.
Observation 1: Using RRCReconfigurationComplete message  to trigger L2 U2N Relay UE to enter RRC_CONNECTED state requires the non-split SRB1 configured on the indirect path or split SRB1 configured on both direct path and indirect path.

If Option 3, PC5-RRC approach, is used to trigger the L2 U2N Relay UE in RRC_IDLE/INACTIVE state to enter RRC_CONNECTED state, we can reuse the existing non-split SRB1 configuration on the direct path, and no extra gNB configuration and signalling is needed to configure SRB1.
Observation 2: In the case of indirect path addition on top of direct path, non-split SRB1 is already configured on the direct path before indirect path addition, PC5-RRC approach to trigger L2 U2N Relay UE to enter RRC_CONNECTED state will simplify the SRB1 configuration for the multi-path relay.
Observation 3: Using PC5-RRC approach based trigger does not require configuring split-SRB1 or non-split SRB1 configured on the indirect path.

Based on the above observations, we want to make the following proposal.
Proposal 1: RAN2 is kindly suggested to consider support PC5-RRC approach to trigger L2 U2N Relay UE in RRC_IDLE/INACTIVE state to enter RRC_CONNECTED state.

Regarding whether to define a new PC5-RRC message or reuse an existing PC5-RRC message, it is up to RAN2 discussion with regard to spec impact.
Proposal 2: The PC5-RRC approach based trigger can reuse an existing PC5-RRC message or define a new PC5-RRC message.

The high level procedure of indirect path addition on top of direct path via a L2 U2N Relay UE in RRC_IDLE/INACTIVE state can be elaborated as below in Figure 1.
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[bookmark: _Ref131541063]Figure 1 Procedure for indirect path addition on top of direct path via a L2 U2N Relay UE in RRC_IDLE/INACTIVE state

0. The L2 U2N Remote UE establishes direct path over Uu, the serving cell for initial connection is configured as PCell. Non-split SRB1 is configured on the direct path.
1. The L2 U2N Remote UE reports one or multiple candidate L2 U2N Relay UE(s) and Uu measurements after it measures/discovers the candidate L2 U2N Relay UE(s).
2. The gNB decides to add the indirect path to L2 U2N Remote UE via a L2 U2N Relay UE.
3. The gNB sends the RRCReconfiguration message to the L2 U2N Remote UE, which includes the indirect path configuration via the selected L2 U2N Relay UE.
4. The L2 U2N Remote UE establishes PC5 RRC connection with the selected L2 U2N Relay UE.
5. The selected L2 U2N Relay UE is in RRC_IDLE/INACTIVE state. The L2 U2N Remote UE sends a PC5-RRC message (TBD, either based on an exisiting PC5-RRC message or a new PC5-RRC message) to trigger L2 U2N Relay UE to enter RRC_CONNECTED state.
6. The selected L2 U2N Relay UE enters RRC_CONNECTED state via RRCSetup/Resume procedure.
7. The gNB sends RRCReconfiguration message to the selected L2 U2N Relay UE, which includes the indirect path configuration.
8. The L2 U2N Remote UE completes the indirect path addition procedure by sending RRCReconfigurationComplete message to the gNB via direct path.
9. The L2 U2N Remote UE starts to use both direct path and indirect path to transmit UL/DL data.
The procedure in Figure 1 is similar to d2i path switch procedure without releasing the direct path after adding the indirect path, and it maintains the non-split SRB1 on the direct path.
Proposal 3: RAN2 is kindly suggested to consider to configure non-split SRB1 on the direct path in the case of indirect path addition on top of direct path, and endorse the procedure in the Figure 1.

In the case of indirect path addition on top of direct path, U2N Remote UE/Relay UE is in the coverage of the gNB, so the sidelink resources can be allocated by the gNB via signalling on the Uu direct path by mode 1, instead of only using contention based resource allocation mode 2.
Proposal 4: RAN2 is kindly suggested to consider to support sidelink resource allocation mode 1 to allocate sidelink resources in addition to mode 2 in the case of indirect path addition on top of direct path.

Conclusion
This contribution elaborates on the high level procedure of indirect path addition on top of direct path when L2 U2N Relay UE in RRC_IDLE/INACTIVE state.
A summary of the observations and proposals can be found below:
[bookmark: _Toc50537933]Observation 1: Using RRCReconfigurationComplete message  to trigger L2 U2N Relay UE to enter RRC_CONNECTED state requires the non-split SRB1 configured on the indirect path or split SRB1 configured on both direct path and indirect path.
Observation 2: In the case of indirect path addition on top of direct path, non-split SRB1 is already configured on the direct path before indirect path addition, PC5-RRC approach to trigger L2 U2N Relay UE to enter RRC_CONNECTED state will simplify the SRB1 configuration for the multi-path relay.
Observation 3: Using PC5-RRC approach based trigger does not require configuring split-SRB1 or non-split SRB1 configured on the indirect path.

Proposal 1: RAN2 is kindly suggested to consider support PC5-RRC approach to trigger L2 U2N Relay UE in RRC_IDLE/INACTIVE state to enter RRC_CONNECTED state.
Proposal 2: The PC5-RRC approach based trigger can reuse an existing PC5-RRC message or define a new PC5-RRC message.
Proposal 3: RAN2 is kindly suggested to consider to configure non-split SRB1 on the direct path in the case of indirect path addition on top of direct path, and endorse the procedure in the Figure 1.
Proposal 4: RAN2 is kindly suggested to consider to support sidelink resource allocation mode 1 to allocate sidelink resources in addition to mode 2 in the case of indirect path addition on top of direct path.
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