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1. Introduction
In previous meetings, there are some agreements have been achieved. In this contribution, we discuss the RAN3 impacts for multi-path for Scenario 1 and consider potential work for Scenario 2.  
2. Discussion
2.1 Scenario 1
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.
· Case A: The procedure of the addition of indirect path , after the establishment of the direct path
· Relay UE in RRC_CONNECT
Step 1a: GNB-CU initials UE context modification procedure for relay UE with gNB-DU (in case of inter-DU multi path, the gNB-DU is located at indirect path) and further sends RRC reconfiguration message to relay UE. GNB-CU also triggers UE context modification procedure for remote UE and sends RRC reconfiguration message to remote UE for multi path configuration. 
Step 2a: Both RRC reconfigurations for remote UE and relay UE can trigger the establishment of PC5 Relay RLC channel between remote UE and relay UE.
Step 3a: Remote UE sends RRC reconfiguration complete message to gNB-CU via direct path and/or indirect path.
· Relay UE in RRC_IDLE/INACTIVE. 
Step 1b: GNB-CU triggers UE context modification procedure for remote UE with gNB-DU (in case of inter-DU multi path, the gNB-DU is located at direct path) and sends RRC reconfiguration message to remote UE for multi path configuration.
Step 2b: Remote UE triggers the establishment of PC5 Relay RLC channel with relay UE. 
Step 3b: RRC reconfiguration complete can be sent to gNB-CU via direct path and/or indirect path based on the network’s configuration. If RRC reconfiguration complete sends to gNB-CU via indirect path, it will trigger relay UE enter RRC_CONNECT. In case of RRC reconfiguration complete is sent via direct path, there are three solutions were raised in SI phase in RAN2 for trigger RRC_IDLE/INACTIVE relay UE enter RRC_CONNECTED.
RAN2 will downselect the solution for triggering IDLE/INACTIVE relay UE to enter CONNECTED state from:
-Option 1 (SL-RLC or UP-based approach (excluding SL-RLC1)), 
-Option 3 (PC5-RRC approach) 
-Option 4( RRCReconfigurationComplete-based approach),
Option 1 may not feasible since the SL-RLC entity for remote UE’s DRB has not been established in the target relay UE at the triggering time and SL-RLC entity for remote UE’s DRB will be only established after target relay UE enters RRC_CONNECTED.  Option 3 needs to introduce an indication sending from remote UE to relay UE after PC5 connection establishment. Option 4 does not need signaling enhancement, network can configure RRC reconfiguration complete message (SRB1) on indirect path by RRC reconfiguration procedure for remote UE. 
It is consider that these three options are under discussing in RAN2 hence we add a dotted line for option 3 (option 1 and option 4 do not have signaling impact) in Figure 1 and Figure 2.
Step 4b: Relay UE enters CONNECTED state and forwards RRC reconfiguration complete message from remote UE to gNB-CU
Observation 1: For triggering relay UE enter RRC_CONNECTED, an indication from remote UE to relay UE may be needed and/or based on the network configuration. A dotted line for option 3 (option 1 and option 4 do not have signaling impact) is added in Figure 1-4.
· Case B: The procedure of the addition of direct path, after the establishment of the indirect path. 
Step 1: GNB-CU initials UE context setup procedure for remote UE with gNB-DU (in case of inter-DU multi path, the gNB-DU is located at direct path) and further sends RRC reconfiguration message to remote UE. 
Step 2: GNB-CU may initial UE context modification procedure for relay UE with gNB-DU (in case of inter-DU multi path, the gNB-DU is located at indirect path) and further sends RRC reconfiguration message to relay UE e.g., update configuration for relay UE. 
The procedure of addition of indirect/direct path for inter-DU multi path is captured in one figure as below


Figure 1. Addition of indirect/direct path for inter-DU multi path
The procedure of addition of indirect/direct path for intra-DU multi path is captured in one figure as below.

 
Figure 2. Addition of indirect/direct path for intra-DU multi path
Proposal 1: The above procedure of the addition of indirect/direct path for inter-DU/intra-DU multi path after the establishment of the direct/indirect path for intra-gNB multi-path can be captured in TS38.401, as baseline.
· Case G: The procedure that remote UE changes to a new relay UE for the indirect path while keeping the direct path under the same gNB. 
Both target relay UE and source relay UE under the same gNB-DU and the different gNB-DU should be considered. 
The procedure that remote UE changes a new relay UE for inter-DU indirect path is captured in Figure 3 as below.


 Figure 3 Remote UE Changes to a new relay UE for inter-DU indirect path


Figure 4 Remote UE Changes to a new relay UE for intra-DU indirect path
Proposal 2: The above procedure that remote UE changes to a new relay UE for the inter-DU/intra-DU indirect path while keeping the direct path under the same gNB can be captured in TS38.401, as baseline.
For the multi-path support, the gNB-CU takes the responsibility to decide the addition/modification/release of the path.
The RAN3 waits for the RAN2 progress on whether the gNB-DU knows the path information of each configured path.
GNB-CU takes the responsibility to decide the addition/modification/release of the path. In case of inter-DU multi path, CU1 decides to release indirect path, it will send UE context release to DU2 and further send RRC reconfiguration to relay UE. However, for intra-DU, when DU receives UE context release message, DU may not know which path should be release. The path information should be indicated to DU. It is consider that the path information is not clear in RAN2 hence we can agree the DU should know the path information first and the details about path information wait for RAN2 progress.
Proposal 3: DU should know the path information of each configured path. Details about path information wait for RAN2.
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.
The left issue is the split SRB in the last meeting. It can be confirmed that RAN2 already support split SRB based on the agreement as below. 
Proposal 7 (modified)	[Easy] R2 confirms that split SRB can be configured with or without duplication as a baseline, for both scenarios (assuming it is supported in scenario 2 as proposed elsewhere). Further restrictions can be discussed in normative phase
In case of CU does not perform split SRB duplication, the split SRB can be transferred via the path which primary RLC entity located in. When duplication is performed, CU request DU(s) to setup SRBs on direct path and indirect path respectively for SRB delivery. The legacy F1 signaling can be reused.
Proposal 4: Legacy F1 signaling can be reused for supporting split SRB in multi path.
2.2 Scenario 2
In RAN3#120, RAN2 achieve the following agreement.
Agreements:
Proposal 1	[Easy] RAN2 confirms the following WA for Scenario 2.
•	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.
Proposal 2	[Easy] How to configure 1:1 bearer mapping and potential spec impact can be discussed in normative phase.
Proposal 3	[Easy] In principle, Mode 1 RA can be supported for the remote UE configured with multi-path in Scenario 1.]
RAN2 assume that there is no adaptation layer over Uu link for scenario 2. In the UE context setup/modification procedure, the Uu Relay RLC channel configurations are also needed for relay UE and gNB DU. How to configure 1:1 bearer mapping over Uu link should be discussed in RAN2. For remote UE, UE context setup/modification procedure is needed but the PC5 RLC configuration and bearer mapping are not necessary.
Proposal 5: For scenario 2, in the UE context setup/modification procedure, Uu Relay RLC channel configuration and/or bearer mapping can be reused for relay UE while PC5 RLC configuration is not needed for remote UE.
2.3 Multi-path authorization
Based on the LS sent from SA2 in [1], the AMF should provide to NG-RAN the authorization information for multi-path transmission.
SA2 considers it necessary that the 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.
RAN3 shall add multi-path authorization in 5G ProSe Authorized IE in Xn/NG/F1.
Proposal 6: The multi-path authorization shall be added in the 5G ProSe Authorized IE in Xn/NG/F1.
3. Conclusion
Observation 1: For triggering relay UE enter RRC_CONNECTED, an indication from remote UE to relay UE may be needed and/or based on the network configuration. A dotted line for option 3 (option 1 and option 4 do not have signaling impact) is added in Figure 1-4.
Proposal 1: The above procedure of the addition of indirect/direct path for inter-DU/intra-DU multi path, after the establishment of the direct/indirect path for intra-gNB multi-path can be captured in TS38.401, as baseline. 
Proposal 2: The above procedure that remote UE changes to a new relay UE for the inter-DU/intra-DU indirect path while keeping the direct path under the same gNB can be captured in TS38.401, as baseline.
Proposal 3: DU should know the path information of each configured path. Details about path information wait for RAN2.
Proposal 4: Legacy F1 signaling can be reused for supporting split SRB in multi path.
Proposal 5: For scenario 2, in the UE context setup/modification procedure, Uu Relay RLC channel configuration and/or bearer mapping can be reused for relay UE while PC5 RLC configuration is not needed for remote UE.
Proposal 6: The multi-path authorization shall be added in the 5G ProSe Authorized IE in Xn/NG/F1.
4. Reference
[1] S2-2211269, LS on Multi-path Authorization information to NG-RAN, LG. 
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