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1	Introduction
Previous RAN3 meeting agreed
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.
This contribution further discusses the open issues. 
2	Discussion
2.1 	Multiple-path authorization
According to SA2 LS ([2]), SA2 has agreed 
AMF provides to the NG-RAN the authorization information for multi-path transmission via direct Uu path and Layer 2 UE-to-Network Relay so that the NG-RAN will be able to apply multi-path transmission only to the UEs authorized to perform it.

We propose to turn the previous WA into agreement: 
Proposal 1-1: turn previous WA NG-RAN receives the multi-path authorization from the AMF to Agreement. 
The multi-path authorized information needs to be added in NGAP, XnAP, and F1AP. It is same as other 5G ProSe authorization status. The multi-path authorized information, e.g. 5G ProSe multi-path UE IE can be added in the 5G ProSe Authorized IE. 
Proposal 1-2: agree the NGAP CR in ([3])

2.2 	Scenario 1
SA2 agreed following:
For multi-path transmission via Layer 2 U2N Relay:
- for MR-DC based mechanism (e.g. Sol#26, Sol #40), it mainly relies on work in RAN WGs to support multipath transmission via Layer 2 U2N Relay UE, with the difference being that Sol#26 has no normative work is required for SA2, whereas Sol#40 does;
- for dual PDU Session based mechanism (i.e. Sol #39), from SA2 aspect, the enhancement may be on policy authorization for multi-path transmission (i.e. proposed in Sol#25), it would also require work in RAN WGs.

So RAN only needs to support the MR-DC based multi-path. Previous RAN3 meeting agreed the direct path (or indirect path) can be added after the indirect path (or direct path) setup. It is still under discussion in RAN2 regarding the terminology for the Primary Path. Let’s tentatively call it the 1st path and the 2nd path. The 1st path (direct path or indirect path) can be setup per Rel-17. Based on the measurement from the UE and the traffic need, the gNB may add the 2nd path. From RAN3 perspective, the F1AP need to support the configuration for the 2nd path. There are 2 cases
· Case 1: direct path and indirect path use different gNB-DU. 
From the perspective of the gNB-DU (i.e. the gNB-DU for the direct path, or the gNB-DU for the indirect path), the required behavior is similar to Rel-17, e.g. setting the 2nd path via F1AP UE Context Setup procedure. 

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

The gNB-CU can request the 2nd gNB-DU to setup the 2nd path and use it for split DRB. Separate F1-U tunnels terminated at different gNB-DU are used for direct path and indirect path. Similarl to DC, the gNB-CU is responsible for data split/duplication. For SRB, separate F1-C connection is established between the gNB-CU and the gNB-DU for direct path, and between the gNB-CU and the other gNB-DU for indirect path. This is also similar  to DC. It may require some small modification to the specification, since current F1AP text only describes the DC based duplication or CA based duplication. But this can be handled later during the Stage-3 CR discussion. So it is suggested to turn the working assumption into agreements. 
Proposal 2-1: RAN3 to turn the following WA into agreement: For inter-DU case, legacy DC based data split/duplication mechanism can be reused as baseline for split DRB/SRB.

· Case 2: direct path and indirect path use same gNB-DU. 
To setup the 2nd path, gNB-CU initiates UE Context Modification procedure towards the gNB-DU. When same DRB ID is used for direct path and indirect path, the F1AP UE CONTEXT MODIFICATION REQUEST message needs to indicate the information on adding/modification/removal of a path. For example,
 +  when need to add the 2nd path, gNB-CU need to inform the gNB-DU that the modification is to add the 2nd path, rather replace the 1st path with the 2nd path.  Separate F1-U tunnel is used for direct path and indirect path.
 + when need to modify one path but not affect the other path, gNB-CU need to inform gNB-DU on which path is to be modified. 
 + when need to remove one path but keep the other path, gNB-CU need to inform gNB-DU on which path is to be removed. 

Proposal 2-2: F1AP need to be enhanced to inform the gNB-DU about the addition of 2nd path, or modifying/removal of a specific path. 

In both Case 1 and Case 2, it may require enhancement to F1AP UE Context Setup procedure and UE Context Modification procedure. Current Path Switch Configuration IE is only used for the path switching to an indirect path. It cannot be directly used for multi-path. This is also related to RAN2 design. In case RAN2 agreed a new IE for multi-path, RAN3 can also introduce a new corresponding IE. 
[bookmark: _Toc99038942][bookmark: _Toc99731205][bookmark: _Toc105511336][bookmark: _Toc105927868][bookmark: _Toc106110408][bookmark: _Toc113835845]9.3.1.263	Path Switch Configuration
This IE provides information for switching to an indirect path from a direct path.
At current stage, RAN3 can agree the F1AP need to be updated to carry the multi-path configuration. 
Proposal 2-3: F1AP need to be enhanced to include the multi-path configuration. FFS on whether to enhance current Path Switch Configuration IE or introduce a new IE. 

Bearer split should be similar to legacy split bearer. For DL, gNB-CU (PDCP layer precisely) will decide which tunnel to transmit the data packet. When gNB-DU receives the data packet from a F1-U tunnel, it will deliver it to the corresponding path. For UL, Remote UE’s PDPC layer will determine which path to transmit the data packet. When the gNB-DU receives data packet from the direct path or the indirect path, gNB-DU will deliver the packet to the corresponding F1-U tunnel.

2.3 	Scenario 2
For Scenario 2, last RAN3 meeting discussed whether it impacts the responsibility gNB-CU/DU, and companies prefer to wait for RAN2 progress, e.g. whether Adaptation Layer is used in Scenario 2. RAN2 agreed 
Proposal 9A (modified): Do not specify adaptation layer over UE-to-UE link for scenario 2 in RAN2.

We think Scenario 2 does not have impact to the responsibility of gNB-CU/DU. So we prefer to have the same agreement as Scenario 1 that “the responsibility of gNB-CU and gNB-DU in Rel-17 SL relay can be reused as a baseline.” RAN3 need to wait for RAN2 progress on any other impacts to RAN3. 
Proposal 3-1: For Scenario 2, the responsibility of gNB-CU and gNB-DU in Rel-17 SL relay can be reused as a baseline. 

3	Conclusion
In this contribution, we briefly analyzed the RAN3 impact to support multi-path. Our proposals are:
Proposal 1-1: turn previous WA NG-RAN receives the multi-path authorization from the AMF to Agreement. 
Proposal 1-2: agree the NGAP CR in ([3])
Proposal 2-1: RAN3 to turn the following WA into agreement: For inter-DU case, legacy DC based data split/duplication mechanism can be reused as baseline for split DRB/SRB.
Proposal 2-2: F1AP need to be enhanced to inform the gNB-DU about the addition of 2nd path, or modifying/removal of a specific path. 
Proposal 2-3: F1AP need to be enhanced to include the multi-path configuration. FFS on whether to enhance current Path Switch Configuration IE or introduce a new IE. 
Proposal 3-1: For Scenario 2, the responsibility of gNB-CU and gNB-DU in Rel-17 SL relay can be reused as a baseline. 
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