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[bookmark: OLE_LINK72][bookmark: OLE_LINK71]In last RAN3#117bis e-meeting, we discussed multi-path and achieved the following progress:
From RAN3 perspective, multi-path scenario should be supported in Rel-18.
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.

For scenario 1 and 2, the adding/release/path change is discussed in RAN2, and some cases have been supported. For scenario 2, the protocol stack is clear with confirm that adaption layer is not needed for both UE to UE link and Relay UE to gNB link in RAN2. With those above progress, we further discuss multi-path for SL relay.
[bookmark: _Hlk59519022]Discussion
Path adding procedure for scenario 1/2
In last meeting some cases about direct and indirect path add/ release are agreed to supported in both RAN2 and RAN3. 
As in Fig.1, remote UE with direct path adds the indirect path for multi-path for scenario 1, 
Step 1: remote UE performs measurement report based on gNB’s measurement configuration. Similar to R17 L2 U2N relay, the measurement results can include the candidate relay UE’s source L2 ID, serving cell ID, and SD-RSRP.
Step 2: gNB decides to add indirect path for the remote UE.
Step 3: gNB sends the RRC Reconfiguration message to remote UE, which indicates the relay UE for indirect path, remote UE’s local ID, the association between E2E PDCP and PC5 Relay RLC channel, data duplication or split related configuration. 
Step 4: gNB sends the RRC Reconfiguration message to relay UE, which contains remote UE’s local ID and L2 ID, the bearer mapping from E2E RB(s) to PC5 Relay RLC channel(s) and to Uu Relay RLC channel(s), as well as the Uu and PC5 Relay RLC channel configurations for relaying, similar as in Rel-17. 
Step 5: Remote UE/relay UE establish PC5 link.
Step 6/7: remote UE/relay UE sends the RRC Reconfiguration complete message to gNB.


Fig.1 Remote UE adds indirect path for multi-path establishment
Proposal 1：It is proposed to agree the flowchart in Fig.1 as baseline for remote UE adds indirect path for multi-path establishment for scenario 1.
As in Fig.2, remote UE with indirect path adds the direct path for multi-path for scenario 1, 
Step 1: remote UE performs measurement report based on gNB’s measurement configuration.
Step 2: gNB decides to add direct path to the remote UE.
Step 3: gNB sends the RRC Reconfiguration message to the remote UE to configure multi-path operation by adding Uu link. The RRC configuration message contains the configuration of Uu RLC channel, the association between E2E PDCP and Uu RLC channel.
Step 4: remote UE performs Random Access to the gNB.
Step 5: remote UE sends the RRC Reconfiguration Complete message to the gNB. 


Fig.2 Remote UE adds direct path for multi-path establishment
Proposal 2：It is proposed to agree the flowchart in Fig.2 as baseline for remote UE adds direct path for multi-path establishment for scenario 1.
As in Fig.3, remote UE with direct path adds the indirect path for multi-path for scenario 2,
Step 1: remote UE reports trigger event relative information to gNB (FFS), or gNB triggered indirect path adding with gNB implementation. (FFS)
Step 2: gNB decides to add indirect path for the remote UE.
Step 3: gNB sends the RRC Reconfiguration message to remote UE, which indicates the relay UE for indirect path, the association between E2E PDCP and uu Relay RLC channel, data duplication or split related configuration. 
Step 4: gNB sends the RRC Reconfiguration message to relay UE, which contains the bearer mapping from E2E RB to uu Relay RLC channel.
[bookmark: OLE_LINK3]Step 5: Remote UE/relay UE establish non-standard link. (without 3GPP impact)
Step 6/7: remote UE/relay UE sends the RRC Reconfiguration complete message to gNB.


Fig.3 Remote UE adds indirect path for multi-path establishment for scenario 2
Proposal 3: It is proposed to agree the flowchart in Fig.3 as baseline for remote UE adds indirect path for multi-path establishment for scenario 2.
Protocol stack aspect
In RAN2 #119bis, the details about the UE-to-UE link and relay UE to gNB link for scenario 2 are discussed. Those following progress may have impacts on RAN3: 
· [bookmark: OLE_LINK2]Do not specify adaptation layer over UE-to-UE link for scenario 2 in RAN2.
· For Scenario 2, different Uu logical channels are configured for identification of data directed to/originating from the relay UE and data relayed from/to the remote UE over the Uu link of the indirect path, as in Rel-17. 
· UE identification is not needed over Uu link in Scenario 2, if relay UE serves only one remote UE and different Uu RLC channels can be assumed for the remote UE and the relay UE.
Working assumptions:
· Bearer identification except LCID is not needed in L2 PDU over Uu link in Scenario 2. Only 1:1 bearer mapping is supported over Uu link for the indirect path.  FFS how to configure the mapping.
· Without the adaptation layer over Uu link in scenario 2, a PDCP PDU can be delivered to an intended PDCP entity or RLC entity for support of more than one RB over Uu link e.g. by configuring 1:1 bearer mapping and different Uu RLC channels for relay UE local traffic and relay traffic for PDU delivery.
· Do not specify adaptation layer over Uu link for scenario 2 in RAN2.

For Scenario 1, the responsibility of gNB-CU and gNB-DU in Rel-17 SL relay can be reused as a baseline. Comparing with scenario 1, some difference in scenario 2 can be considered during the discussion on gNB-CU and gNB-DU responsibility: 
1) adaption layer for both the UE to UE link and UE to gNB link are not need, local remote UE ID allocation is not needed.
2) the UE to UE link is non-standard interface
3) Remote UE is connected to one relay UE in this release
4) Remote UE bearer and relay UE RLC channel is 1:1 mapping 
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
5) Discovery is not needed, resource pool is not needed.
Proposal 4: Ask RAN3 to discuss the responsibility of the gNB-DU and gNB-CU for scenario 2 with the conclusion in RAN2. 
Regarding to 1-5) difference in scenario 2, the responsibility of the gNB-DU and gNB-CU can be listed as:
 gNB-CU’s responsibility:
· remote UE and relay UE context maintenance 
· remote UE bearer mapping 
· Relaying Uu RLC channel management
· E2E QoS split management for relaying 
· Data split/duplication conducted on the PDCP layer
gNB-DU’s responsibility:
· Determine the RLC/MAC/PHY Configuration for the relaying Uu RLC channels of relay UE 
Proposal 5: It is proposed to agree the responsibility of the gNB-DU and gNB-CU for scenario 2 as follow:
 gNB-CU’s responsibility:
· remote UE and relay UE context maintenance 
· remote UE bearer mapping 
· Relaying Uu RLC channel management
· E2E QoS split management for relaying 
· Data split/duplication conducted on the PDCP layer
gNB-DU’s responsibility:
· Determine the RLC/MAC/PHY Configuration for the relaying Uu RLC channels of relay UE 

Conclusions
According the above discussion we have following proposals: 
Proposal 1：It is proposed to agree the flowchart in Fig.1 as baseline for remote UE adds indirect path for multi-path establishment for scenario 1.
Proposal 2：It is proposed to agree the flowchart in Fig.2 as baseline for remote UE adds direct path for multi-path establishment for scenario 1.
Proposal 3: It is proposed to agree the flowchart in Fig.3 as baseline for remote UE adds indirect path for multi-path establishment for scenario 2.
Proposal 4: Ask RAN3 to discuss the responsibility of the gNB-DU and gNB-CU for scenario 2 with the conclusion in RAN2. 
Proposal 5: It is proposed to agree the responsibility of the gNB-DU and gNB-CU for scenario 2 as follow:
 gNB-CU’s responsibility:
· remote UE and relay UE context maintenance 
· remote UE bearer mapping 
· Relaying Uu RLC channel management
· E2E QoS split management for relaying 
· Data split/duplication conducted on the PDCP layer
gNB-DU’s responsibility:
· Determine the RLC/MAC/PHY Configuration for the relaying Uu RLC channels of relay UE 
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