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1	Introduction
Previous RAN3 meeting agreed
For intra-DU case, the gNB-CU should inform the gNB-DU about the path to be added, released or modified.
The Relay UE L2 ID for indirect path addition and the PCell ID for direct path addition should be provided to the gNB-DU. Whether to inform the gNB-DU of other information needs to be further discussed.
The radio bearer type and channels mapping to be added can be provided to the gNB-DU by Rel-17 U2N relay signaling design.
Add the intra-DU path addition procedure in the BL CR to TS 38.401. 
For Scenario 2, the responsibility for gNB-CU and gNB-DU are defined as follows:
· gNB-CU’s responsibility:
· Remote UE and relay UE context maintenance 
· Remote UE bearer mapping 
· Relaying Uu RLC channel management
· gNB-DU’s responsibility:
· Determine the RLC/MAC/PHY Configuration for the Uu Relay RLC channels of relay UE
· The responsibility for gNB-CU and gNB-DU can be further enhanced based on RAN2 progress.
WA: For the intra-DU case, the gNB-DU should take the responsibility of mode 1 resource scheduling for both U2N relay UE and U2N remote UE.
FFS: whether to explicitly or implicitly inform the gNB-CU that the old path should be kept depends on stage 3 design.
This contribution further discusses the open issues. 
2	Discussion
2.1 		Scenario 1
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 turn the following WA into agreement:
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. 
Proposal 1-1: Enhance F1AP to capture the RB duplication in multi-path. 

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, the gNB-CU initiate UE Context Modification procedure. gNB-CU need to inform gNB-DU on which path is to be removed. In case gNB-CU release both paths, the gNB-CU initiate the UE Context Release procedure.

Regarding on how to inform gNB-DU on a specific path to be released, there are several options
· Option a: Explicit indication, i.e., release of direct path, release of indirect path
· Option b: Indication of PCell ID for direct path or Relay UE ID for indirect path
· Option c: Indication of path ID of the released path
All options are valid in Rel-18. The main argument is which option is more future proof. 
 - Option a may be less future proof, in case future release introduce multiple indirect paths. 
 - Option b may be also less future proof, in case future release introduce multi-hop relay, and multiple indirect path may share a same Relay UE but with different hops. 
 - Option c may be more future proof. 

Unless other issues are discovered, it may be better to select an option that is more future proof. 

Proposal 1-2: RAN3 Study the above three options on how to inform a gNB-DU on a specific path to be released, when both direct path and indirect path use same gNB-DU. 

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. 
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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 1-3: 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. 

Split SRB/DRB via multi-path
For inter-DU case, separate gNB-DU is used for direct path and indirect path. The indirect path can be setup via Rel-17 signaling. DC based mechanism can be reused. There is no Stage-3 impact to RAN3. 
For intra-DU case, 
· For DRB, RAN3 agreed “For intra-DU case, two F1-U tunnels are setup between CU and DU for a split DRB. ” The gNB-CU decide whether send DL data via one F1-U tunnel, or via two F1-U tunnels. For UL, the UE decide whether direct path or indirect path or both will be used based on the configuration. No Stage-3 impact to RAN3. 

· For SRB, the gNB-CU send the RRC message to the gNB-DU, and gNB-DU need to decide how to send the RRC message to the UE.  There are two options

+ Option a: gNB-CU indicate whether the RRC message is sent via direct path, or indirect path, or duplication over both paths (via existing Execute Duplication IE). The gNB-DU does not need to know which path is Primary path. 
This option aligns with DRB that the gNB-CU explicitly indicate the path to be used for DRB/SRB. In case future release introduces multiple indirect path, the gNB-CU may need to indicate the specific path, e.g. via the Path ID. This may be another reason why path ID is needed. 

 + Option b: gNB-DU know which path is primary path during the direct/indirect path setup. Later, when gNB-CU send a RRC message to gNB-DU, gNB-CU indicate whether duplication is needed. In case no duplication, gNB-DU only send the RRC message via primary path. 

Proposal 1-4: RAN3 adopt Option a to inform gNB-DU on how to send the RRC message via direct path, or indirect path, or duplication over both paths 

2.2 	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. At the current stage, it seems Scenario 2 can reuse the Scenario 1 solution, and no further impact to RAN3. 
Proposal 2-1: For Scenario 2, the responsibility of gNB-CU and gNB-DU in Rel-17 SL relay can be reused as a baseline.  Further RAN3 impact need to wait for RAN2 progress.
3	Conclusion
In this contribution, we briefly analyzed the RAN3 impact to support multi-path. Our proposals are:
Proposal 1-1: Enhance F1AP to capture the RB duplication in multi-path. 
Proposal 1-2: RAN3 Study the above three options on how to inform a gNB-DU on a specific path to be released, when both direct path and indirect path use same gNB-DU. 
Proposal 1-3: 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 1-4: RAN3 adopt Option a to inform gNB-DU on how to send the RRC message via direct path, or indirect path, or duplication over both paths 
Proposal 2-1: For Scenario 2, the responsibility of gNB-CU and gNB-DU in Rel-17 SL relay can be reused as a baseline.  Further RAN3 impact need to wait for RAN2 progress.
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