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1. Introduction
The Rel-17 SL relay WID objectives [1] include:
Study the benefit and potential solutions for multi-path support to enhance reliability and throughput (e.g., by switching among or utilizing the multiple paths simultaneously) in the following scenarios [RAN2, RAN3]:
A UE is connected to the same gNB using one direct path and one indirect path via 1) Layer-2 UE-to-Network relay, or 2) via another UE (where the UE-UE inter-connection is assumed to be ideal), where the solutions for 1) are to be reused for 2) without precluding the possibility of excluding a part of the solutions which is unnecessary for the operation for 2).
Note 3A: Study on the benefit and potential solutions are to be completed in RAN#98 which will decide whether/how to start the normative work.
Note 3B: UE-to-Network relay in scenario 1 reuses the Rel-17 solution as the baseline. 
Note 3C: Support of Layer-3 UE-to-Network relay in multi-path scenario is assumed to have no RAN impact and the work and solutions are subject to SA2 to progress.
In this contribution, we discuss the potential RAN3 impacts of multi-path based on the above scenario.
2. Discussion
2.1 Scenario of intra-gNB multi-path
PDCP duplication, carrier aggregation and dual connectivity were supported to improve reliability and throughput in legacy Uu interface. Improving reliability and throughput is important for UE. In Rel-17, U2N relay feature was introduced to enhance coverage. Indirect link becomes a new communication path between UE and network. Combining indirect link and direct by using PDCP duplication/CA/DC can improve the reliability and throughput of the UE.
Observation 1: Multi-path with one direct path and one indirect path can enhance reliability and throughput.
In case UE is connected to the same gNB using one direct path and one indirect path via relay UE, relay UE may or may not be located at the same gNB-DU with remote UE. RAN3 should consider both inter-DU and intra-DU multi-path. Figure 1a and Figure 1b are inter-DU multi-path, while Figure 1c and Figure 1d are intra-DU multi-path.




                    
(a)                                                (b)                                       (c)                                  (d)
Figure 1 Multi-path scenarios  
Proposal 1: RAN3 supports inter-DU/intra-DU multi-path. 
From other side, there are two scenarios to support multi-path as below, RAN3 could consider both orders when we discuss intra-DU/inter-DU multi-path.
(x) Indirect path can be added to a remote UE which already connects to the gNB via a direct path, e.g., Figure 1a and Figure 1c.
(y) Direct path can be added to a remote UE which already connects to the gNB via an indirect path, e.g., Figure 1b and Figure 1d.
Proposal 2: RAN3 does not limit the order of the addition of indirect/direct path. 
2.2 Procedure of intra-gNB multi-path
Take Figure 1a as an example, gNB-CU1 decides add an indirect path, i.e., through relay UE, based on measurement report. The procedure would be:
Case A: Relay UE in RRC_CONNECT. 
Step 1: GNB-CU1 establishes UE context for relay UE in gNB-DU and further sends RRC reconfiguration message to relay UE. GNB-CU1 also triggers UE context modification procedure for remote UE and sends RRC reconfiguration message to remote UE. 
Step 2: Both RRC reconfiguration for remote UE and relay UE can trigger the establishment of PC5 Relay RLC channel.
Case B: Relay UE in RRC_IDLE/INACTIVE. 
Step 1: GNB-CU1 triggers UE context modification procedure for remote UE and sends RRC reconfiguration message to remote UE.
Step 2: Remote UE triggers the establishment of PC5 Relay RLC channel. 
Step 3: GNB-CU1 establishes UE context for relay UE in gNB-DU and further sends RRC reconfiguration message to relay UE. Relay UE in RRC_CONNECT.
[bookmark: _GoBack]The last step for both case A and case B is that the remote UE sends RRC reconfiguration complete message to gNB-CU via direct path or indirect path.
It can be found that intra-gNB multi-path can be supported based on the current RAN3 specifications while this procedure should be captured in 38.401.
Proposal 3: The above procedure of intra-gNB multi-path can be captured in specification, e.g., 38.401, as baseline.
3. Conclusion
Observation 1: Multi-path with one direct path and one indirect path enhance reliability and throughput.
Proposal 1: RAN3 supports inter-DU/intra-DU multi-path. 
Proposal 2: RAN3 does not limit the order of the addition of indirect/direct path. 
Proposal 3: The above procedure of intra-gNB multi-path can be captured in specification, e.g., 38.401, as baseline.
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