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1	Introduction
[bookmark: _Ref178064866]In the WID [1], one of the study objectives is to specify mechanisms to introduce a support for multi-path using relay 
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. 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.
We discuss this study objective and express our views in this contribution.
2	Discussion
[bookmark: _Toc70424553][bookmark: _Ref189046994]The above objective was decided at the RAN plenary with the intention to study the aspect of multipath with relays where, a UE with multipath UE is connected via two paths, one being a direct path to the gNB and the other an indirect path via a UE-to-Network (U2N) relay UE to the same gNB. In addition, there are two scenarios within the objective:
Scenario-1: a UE connects to the same gNB with one direct (Uu) path and one indirect path established via a U2N relay UE where, the communication between the UE and U2N relay UE is over the sidelink PC5 interface.
Scenario-2: a UE connects to the same gNB with one direct (Uu) path and one indirect path established via a U2N relay UE where, there exists an ideal connection between the UE and the U2N relay UE.
RAN2 will be discussing the general design rules, for instance, which path will be the primary path, whether the MR-DC framework will be reused when the UE with multipath connects to the same gNB. Also, regarding the ideal link, whether it leaves to implementation or not needs to decide first.
Proposal 1 [bookmark: _Toc110443263][bookmark: _Toc110933096]Before proceeding RAN3 discussion, we at least need to be clear of the general design rules, e.g., some aspects of the MR-DC framework can be reused.
2.2 Mobility Scenarios 
The following are the mobility scenarios for a multipath UE connected via a direct (Uu) and indirect (PC5 + Uu) path to the same gNB: 
· Direct path change 
· Indirect path change 
In a direct path change, we consider the following:


Figure 1: (a) Intra-gNB, (b) Inter-gNB direct path change
· The direct path change can be achieved through legacy intra/inter-gNB handover mechanisms. 
· In both inter/intra-gNB handover procedures, though it is feasible for the UE to maintain the multipath configuration, there will be potential specification efforts involved and signaling over the Xn/F1 interface.
· With the limitation that the multipath UE can only be connected to the same gNB, at least for the inter-gNB case, this would anyway result in one of the paths being suspended/removed before the initiating the handover procedure.
· As a result, the multipath configuration should not be maintained during a intra/inter-gNB handover and the indirect path should be removed upon receiving the handover command as shown in Figure 1. The indirect path can be added back upon successful completion of the handover procedure.
Proposal 2 [bookmark: _Toc110443265][bookmark: _Toc110933097][bookmark: _Toc110280175][bookmark: _Toc110443267]The benefits of having multipath configuration needs to be justified, otherwise we don’t see the need to enhance legacy intra/inter-gNB handover procedures to support the exchange of configurations in the UE.
In an indirect path change, we consider the following:


Figure 2: (a) Intra-gNB, (b) Inter-gNB indirect path change
· An indirect path change can be achieved using an intra-gNB indirect-to-indirect path switch procedure keeping the direct path unchanged as shown in Figure 2(a).  
· As shown in Figure 2(b), an inter-gNB indirect-to-indirect path switch procedure is not supported as the multipath UE can only be connected to the same gNB in this release. 
Proposal 3 [bookmark: _Toc110443268][bookmark: _Toc110933098]Only the intra-gNB indirect-to-indirect path switch procedure is used for the change of the multipath UE’s indirect path whilst keeping the direct path unchanged. The inter-gNB indirect-to-indirect path switch for the change of the multipath UE’s indirect path is not supported in this release. 
3 Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	Before proceeding RAN3 discussion, we at least need to be clear of the general design rules, e.g., some aspects of the MR-DC framework can be reused.
Proposal 2	The benefits of having multipath configuration needs to be justified, otherwise we don’t see the need to enhance legacy intra/inter-gNB handover procedures to support the exchange of configurations in the UE.
Proposal 3	Only the intra-gNB indirect-to-indirect path switch procedure is used for the change of the multipath UE’s indirect path whilst keeping the direct path unchanged. The inter-gNB indirect-to-indirect path switch for the change of the multipath UE’s indirect path is not supported in this release.
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