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1. Introduction
The following agreements for multi-path relaying are achieved in RAN2#119-e.
Agreement:
RAN2 anticipate benefits from multi-path in the following areas:
A. Relay and direct multi-path operation (including both scenarios 1 and 2) can provide efficient path switching between direct path and indirect path
B. The remote UE in multi-path operation can provide enhanced user data throughput and reliability compared to a single link
C. 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)

Agreements:
Proposal 1: It is proposed to agree 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.
And the following agreements for multi-path relaying are achieved in RAN3#117-e.
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.
[bookmark: _Hlk115181405]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 
[bookmark: _Hlk109838749]In this contribution, we further discuss the related issues in multi-path relaying case. 
2. [bookmark: Proposal_Beacon]Discussion
Mobility scenarios
It has been included in the scope of WI to enhance service continuity for the scenarios e.g., intra-gNB and inter gNB indirect-to-indirect path switching. Then, it is natural to support the scenarios in multi-path relaying case. And according to the RAN3 progress that 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. Therefore, the relay change for the remote UE can be supported in multi-path relaying case. Correspondingly, the related legacy timer, e.g., T420 can also be reused in multi-path relaying case.
[bookmark: _Hlk110353932]Proposal 1: Intra-gNB Relay change in multi-path relaying case should be supported. 
Proposal 2: Legacy timer T420 can be reused in the case of relay change.
To support the transmission via multiple paths, the architecture shall be discussed. Referring to the existing architecture, there is a high degree of similarity between multi-path and dual connectivity, for example there are more than one paths for both cases. Then, it is straightforward to configure the paths to MCG and SCG depending on whether they are direct or indirect paths. Also, it is possible to configure the paths to primary path and secondary paths and the concept of cell group is ignored. On the other side, there also is difference between multi-path and dual connectivity, for example only one gNB involved in the Rel-18 multi-path relaying case. Then, it may work in a new architecture, for example no concept of primary path/secondary path or MCG/SCG. However, how to determine whether the path switching is successful in the case that multi-path is configured in target needs to be further discussed if there is no concept of primary path/secondary path or MCG/SCG.
Proposal 3: A primary path and a secondary path are specified. But no concept of MCG and SCG is specified.
[bookmark: _Hlk110357862]Similar to the discussion of eDCCA, there are several potential cases when considering the inter-gNB handover in the multi-path relaying case. It could be one path or multi-path in the source side, and it could also be one path or multi-path in the target side. And for the indirect path, it can be further distinguished as same or different relays in the source side and target side. Therefore, we list the three potential use cases to be discussed in multi-path relaying case.
Proposal 4: The following Inter-gNB handover associated with Multi-path should be discussed.
· Use Case 1: Multi-path in source gNB-> Only one path in target gNB;
· Use Case 2: One path in source->Multi-path in target gNB;
· Use Case 3: Multi-path in source gNB-> Multi-path in target gNB (different relays in the source gNB and target gNB);
For aggregated UE case, the remote UE and aggregated UE is a pair, which could be pre-configured. That means the remote UE is allowed to select an aggregated UE based on the pre-configuration. One case is that the aggregated UE is in proximity of the remote UE. And they may move together. Therefore, Inter-gNB handover for remote UE with the same aggregated UE should be supported.
Proposal 5: Inter-gNB handover for remote UE with the same aggregated UE should be discussed.
· Both remote UE and aggregated UE are switched together.

Enhancement of throughput and reliability
Considering the existing mechanisms, PDCP duplication is applied to provide high reliability by configuring multiple RLC legs to handle the duplicated PDCP PDUs. Duplication at PDCP therefore consists in submitting the same PDCP PDUs multiple times: once to each activated RLC entity for the radio bearer. With multiple independent transmission paths, packet duplication therefore increases reliability and reduces latency. 
The mechanism of PDCP duplication can be reused in Rel-18 multi-path relaying case since the purpose is similar to the legacy case. Correspondingly the existing activation/deactivation procedure is the baseline for multi-path relaying case.
Proposal 6: PDCP Duplication can be supported in multi-path relaying case.
Proposal 7: The existing activation/deactivation procedure is the baseline for multi-path relaying case. 
With the similar consideration, the mechanism of data split can be used to allow the transmission to be switched among the direct path and indirect path in Rel-18 multi-path relaying case. The legacy configuration and transmission rule can be applied to Rel-18 multi-path relaying case as the baseline. Then the existing rule of data volume threshold for split bearer can be reused to support MP split bearer in multi-path relaying case.
Proposal 8: The existing rule of data volume threshold for split bearer can be reused to support MP split bearer in multi-path relaying case.
3. Conclusion
In this contribution, the mobility scenarios and enhancement of throughput and reliability for multi-path relaying are discussed. We have the following proposals:
Proposal 1: Intra-gNB Relay change in multi-path relaying case should be supported. 
Proposal 2: Legacy timer T420 can be reused in the case of relay change.
Proposal 3: A primary path and a secondary path are specified. But no concept of MCG and SCG is specified.
Proposal 4: The following Inter-gNB handover associated with Multi-path should be discussed.
· Use Case 1: Multi-path in source gNB-> Only one path in target gNB;
· Use Case 2: One path in source->Multi-path in target gNB;
· Use Case 3: Multi-path in source gNB-> Multi-path in target gNB (different relays in the source gNB and target gNB);
Proposal 5: Inter-gNB handover for remote UE with the same aggregated UE should be discussed.
· Both remote UE and aggregated UE are switched together.
Proposal 6: PDCP Duplication can be supported in multi-path relaying case.
Proposal 7: The existing activation/deactivation procedure is the baseline for multi-path relaying case. 
Proposal 8: The existing rule of data volume threshold for split bearer can be reused to support MP split bearer in multi-path relaying case.
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