
3GPP TSG-WG2 Meeting #122                                    R2-2305620                   
[bookmark: OLE_LINK2]Incheon, Korea, May 22- 26 , 2023
	          
Source: 	       CMCC
Title:          Discussion on multi-path scenario 1
[bookmark: Source]Agenda item：  7.9.4
[bookmark: DocumentFor]Document for: 	Discussion
[bookmark: OLE_LINK57][bookmark: OLE_LINK58]Introduction
[bookmark: OLE_LINK72][bookmark: OLE_LINK71]In last RAN2#121 e-meeting, we discussed multi-path issues and achieved progress as following. In this contribution, we further discuss the leftover issues for scenario 1. 
	· The concept of the ‘primary path and primary RLC entity’ is adopted for each MP split bearer configuration according to the existing definition.
· When split SRB1 with duplication is configured, the remote UE sends the RRCReconfigurationComplete message to gNB via both paths for Scenario 1.
· When one of the following conditions is met, the remote UE sends the RRCReconfigurationComplete message to gNB via the direct path for Scenario 1. FFS on need for additional condition.
-	when primary RLC entity of split SRB1 is on direct path 
-	when non-split SRB1 is configured on direct path
· The bearer type configuration is provided per SRB.  It is up to network implementation whether to configure SRB1 and SRB2 with same or different bearer types (within the bearer types that are supported).
· FFS if there are cases where the configuration of non-split SRBs over indirect path is useful.
· A remote UE in RRC_CONNECTED, upon reception of Uu RLF indication from the relay UE, suspends transmissions on the indirect path and informs the network if SRB1 is available on the direct path and not suspended, otherwise triggers re-establishment.  FFS whether to apply the same behaviour 1) when the relay UE informs the remote UE of HO; 2) When the relay UE moves to IDLE following expiry of dataInactivityTimer, if the timer is supported for the relay UE.  This agreement does not imply any conclusion on non-split SRB1 on indirect path.
· 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.


Discussion
[bookmark: OLE_LINK1][bookmark: _Hlk59519022]Primary path and Primary RLC entity configuration
As agreed in RAN2, the Pcell is only configured on the direct path when the UE is in multi-path operation, for both scenario 1 and scenario 2. We understand the original intention to reuse the Pcell concept is to follow legacy behavior, minimize the specification impact. Considering the definition of Pcell as legacy, the Pcell is the cell where the RRC connection establishment/reestablishment/handover located, and the cell provides the NAS mobility information. It is confusion for the case that remote UE with indirect path adds the direct path. For that case, the SRB1 and SRB2 is established at indirect path. In order to keep align with the definition of Pcell, the SRB1 and SRB2 should be reconfigured on direct path, when the indirect path is added to remote UE. 
Proposal 1: For case that remote UE with indirect path adds the direct path, the not-split SRB1 should be reconfigured on direct path.
[bookmark: OLE_LINK3]In last RAN2 meeting, the concept of the ‘primary path and primary RLC entity’ was adopted for each MP split bearer configuration. When the split-SRB1 is configured with duplication, whether the RLC entity on the indirect path can be configure as primary RLC entity, and whether corresponding path is primary path may have impacts on the remote UE behavior. For example, for the path adding procedure, the RRCReconfigurationComplete message can be transmitted on the primary path only, if SRB1 is not configured with duplication. 
If the primary path and primary RLC entity is configured on the indirect path, the system performance deterioration shall be take into account. Firstly, indirect path is consist of PC5 link between relay UE and remote UE and uu link between relay UE and gNB, which may increase possibility of RLF with the mobility of relay UE and the payload of relay UE. Secondly, from latency perspective, signaling may be transmitted via two hop which bring large delay than direct path. Considering that the multi hop SL relay in future release, the latency issue can not be neglected. So, we the the primary path and primary RLC entity of split SRB1 are always on direct path for multi-path SL Relay. 
Proposal 2: The primary path and primary RLC entity of split SRB1 are always on direct path for multi-path SL Relay. 
With proposal 2, we can clear the case that remote UE with indirect path adds the direct path, as proposal 3.
Proposal 3: For case that remote UE with indirect path adds the direct path, the primary path and the primary RLC entity of split SRB1 should be reconfigured on direct path.
RRCReconfigurationComplete message
In the last meeting, RAN2 concluded that the RRCReconfigurationComplete message can be transmitted via the both path is split-SRB1 with duplication is configured.
If the proposal 2 is agreed, we can further discuss the leftover issue that RRCReconfigurationComplete messagemessage transmission during the indirect and direct path adding. As we discussed above, the primary path and primary RLC entity of SRB1 are always configured on the direct path for multi-path. If the duplication is not configured to split-SRB1, the RRCReconfigurationComplete message can only be transmitted on the direct path, where the primary path and primary RLC entity is configured on. For indirect path adding, remote UE sends the RRCReconfigurationComplete to via direct path; and for the direct path adding, remote UE sends  the RRCReconfigurationComplete to via direct path.
Proposal 4: The remote UE sends the RRCReconfigurationComplete message to gNB via the direct path  if split SRB1 with duplication is not configured.
Direct/indirect path adding
If proposal 4 is agreeable, we draft the direct/indirect path adding procedure.
As in Fig.1, remote UE with direct path adds the indirect path for multi-path for scenario 1, 
Step 1: The remote UE performs measurement report based on gNB’s measurement configuration. 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 RRCReconfiguration 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 RRCReconfiguration 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. 
Step 5: The remote UE and the relay UE establish PC5 link, if not exist.
Step 6: The remote UE sends the RRCReconfigurationComplete message to gNB via direct path. 


Fig.1 Remote UE adds indirect path for multi-path establishment
Proposal 5：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: The remote UE performs Random Access to the gNB.
Step 5: The remote UE sends the RRCReconfigurationComplete message to the gNB via direct path. 


Fig.2 Remote UE adds direct path for multi-path establishment
Proposal 6：It is proposed to agree Fig.2 as baseline for 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 RRCReconfigure message to remote UE to release the indirect path, which can include the PC5 configuration release and bearer reconfiguration.
Setp 4: gNB sends the RRCReconfigure message to relay UE to release the remote UE related configuration.
Step 5: The 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 7: 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 RRCReconfigure message to remote UE to release the direct path, which can include bearer reconfiguration.
Setp 4: gNB sends the RRCReconfigure 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 8: 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: 
[bookmark: _GoBack]Proposal 1: For case that remote UE with indirect path adds the direct path, the not-split SRB1 should be reconfigured on direct path.
Proposal 2: The primary path and primary RLC entity of split SRB1 are always on direct path for multi-path SL Relay. 
Proposal 3: For case that remote UE with indirect path adds the direct path, the primary path and the primary RLC entity of split SRB1 should be reconfigured on direct path.
Proposal 4: The remote UE sends the RRCReconfigurationComplete message to gNB via the direct path  if split SRB1 with duplication is not configured.
Proposal 5：It is proposed to agree Fig.1 as baseline for indirect path adding for scenario 1.
Proposal 6：It is proposed to agree Fig.2 as baseline for direct path adding for scenario 1.
Proposal 7: It is proposed to agree Fig.3 as baseline for indirect path release for scenario 1.
Proposal 8: It is proposed to agree Fig.4 as baseline for direct path release for scenario 1.
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