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[bookmark: OLE_LINK72][bookmark: OLE_LINK71]In last RAN2#121 e-meeting, we discussed multi-path issues as summarized in contribution [1], and progress are list as following. In this contribution, we further discuss the leftover issues for scenario 1. 
	· As a baseline, direct path addition for multi-path is a path switch procedure in which the target configuration contains both paths.
· Upon direct path addition for multi-path, one of the serving cells of the added direct path is configured as PCell for the remote UE.
· In case of Uu-RLF, at least for split SRB1, if SRB1 is available on indirect path not suspended, trigger report to network via indirect path to report the failure via a RRC message. Otherwise, RRC Re-establishment is initiated. RAN2 is requested to discuss whether the RRC message is the existing message e.g. MCGFailureInformation or a new message.
· In case of PC5-RLF, if SRB1 is available on direct path not suspended, trigger report to network via direct path to report the failure via a RRC message.  FFS if an alternative case exists and what would be done in that case.  FFS which message is used.
· The remote UE initiates RRC re-establishment procedure (to a potentially new PCell as in Rel-17, unless further changes are agreed) when failure occurs on both paths (including either PC5 failure or notification of Uu failure on the indirect path).
· In scenario 1, when a remote UE configured with multi-path initiates the RRC re-establishment procedure, the remote UE does not perform re-establishment directly into a multi-path configuration.
· For bringing the idle/inactive relay UE to RRC_CONNECTED, the legacy Rel-17 behaviour (Alt 1 in the proposal) is not disabled for indirect path addition when split SRB1 is configured.  A PC5-RRC trigger is specified at least for other cases.
· FFS if a Rel-17 relay UE is supported for use with multi-path and how the above agreement is reflected in such a case.
· Change of direct path while keeping the indirect path can be done with a release-and-add in a single RRC message.  This does not exclude a gNB implementation from using separate release and add procedures instead.
· Change of indirect path while keeping the direct path can be done with a release-and-add in a single RRC message.  This does not exclude a gNB implementation from using separate release and add procedures instead.
· UP-based approach (excluding SL-RLC1) in Option 1 is excluded for relay UE to enter RRC_CONNECTED.


Discussion
[bookmark: OLE_LINK1][bookmark: _Hlk59519022]SRB/split SRB configuration 
For scenario 1, SRB1 and SRB2 can be configured on the direct path or indirect path, and technically, they can be configured on different paths from one another with network implementation. However, the the initial setup procedure of remote UE may be like that, UE establishes SRB1 and SRB2 during initial access on one path before the multi-path is configured. With the RRC connection establishment completed, SRB1 and SRB2 is configured on the direct path or the indirect path. We see no motivation to reconfigure SRB1 or SRB2 on a different path when the another path is added, for multi-path relay. Moreover, multi-path configuration is per bearer, SRB1 and SRB2 can be configured to multi-path bearer independently.
Proposal 1: For scenario 1, SRB1 and SRB2 are always configured on the same path. 
Proposal 2 : SRB1 and SRB2 can be configured to multi-path bearer independently.
Modelling of Multi-path
Modelling of MP have raised by some companies in last meeting, which may have impacts on the discussion on cell group and MAC entity configuration. In our understanding, it would be easier to borrow the concept from DC or CA for MP, then some legacy procedure can be reused, for example, MCG and SCG, Pcell and Scell. For R18 MP SL Relay, remote UE and relay UE are limited to connected to same gNB, which is little different from DC modelling. The MAC entity in remote UE has uu and PC5 function, as NR SL. The modeling of multi-path should be discussed and clarified.  
Proposal 3: Ask RAN2 to discuss the modeling for multi-path.
Direct/indirect path adding
In last meeting some cases about direct and indirect path add/ release are agreed to supported in RAN2. 
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 4：It is proposed to agree Fig.1 as baseline for indirect path adding 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 5：It is proposed to agree Fig.2 as baseline for remote UE direct path adding for scenario 1.
Direct/indirect path release
Remote UE configured multi-path can release direct and indirect path for scenario 1, as agreed in RAN2#119bis meeting. For scenario 1, the remote UE may establish RRC connection with gNB via direct or indirect path, correspondingly, the the control plane is configured on direct path or indirect path. When gNB performs path release for multi-path UE, control plane may be reconfigured to the left path, if it was configured on the path to be released. In RAN2 #121 meeting, it cleared that changing of direct path while keeping the indirect path can be done with a release-and-add in a single RRC message. This does not exclude a gNB implementation from using separate release and add procedures instead.
As in Fig.3, remote UE configured multi-path release the indirect path for multi-path for scenario 1,
Step 1: gNB decides to release the indirect path. 
Step 2: gNB reconfigure the remote UE, reconfigure SRB on direct path, if not exist. 
Step 3: gNB sends the RRC Reconfigure message to remote UE to release the indirect path, which can include the PC5 configuration release and bearer reconfiguration.
Setp 4: gNB sends the RRC Reconfigure message to relay UE to release the remote UE related configuration.
Step 5: remote UE or relay UE release PC5 connection.
Notes: Step 2 and step 3 can be performed simultaneously.


Fig.3 Remote UE release indirect path for scenario 1
Proposal 6: It is proposed to agree Fig.3 as baseline for indirect path release for scenario 1.
As in Fig.6, remote UE configured multi-path release the direct path for multi-path for scenario 1,
Step 1: gNB decides to release the direct path. 
Step 2: gNB reconfigure the remote UE, configure SRB on indirect path, if not exist. 
Step 3: gNB sends the RRC Reconfigure message to remote UE to release the direct path, which can include bearer reconfiguration.
Setp 4: gNB sends the RRC Reconfigure message to relay UE, which can include bearer reconfiguration.
Notes: Step 2 and step 3 can be performed simultaneously.


[bookmark: OLE_LINK4]Fig.4 Remote UE release direct path for scenario 1
Proposal 7: It is proposed to agree Fig.4 as baseline for direct path release for scenario 1.
Conclusions
According the above discussion we have following observations and proposals: 
Proposal 1: For scenario 1, SRB1 and SRB2 are always configured on the same path. 
Proposal 2 : SRB1 and SRB2 can be configured to multi-path bearer independently.
Proposal 3: Ask RAN2 to discuss the modeling for multi-path.
Proposal 4：It is proposed to agree Fig.1 as baseline for indirect path adding for scenario 1.
Proposal 5：It is proposed to agree Fig.2 as baseline for remote UE direct path adding for scenario 1.
Proposal 6: It is proposed to agree Fig.3 as baseline for indirect path release for scenario 1.
Proposal 7: It is proposed to agree Fig.4 as baseline for direct path release for scenario 1.
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