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1 Introduction
In last RAN2 meeting, multi-path relaying related issues have been widely discussed and much progress has been made. However, there are still some open issues and stage-3 details left for further discussion, for both scenarios 1 and 2. 
In this contribution, we would like to share our opinions on the following remaining issues based on the agreements reached in previous RAN2 meetings.
· whether to support case G in scenario 2
· Whether to allow non-split SRB1/2 configuration over indirect path in scenario 1
· RLF handling in scenario 1 and 2
2 Discussion
Whether to support indirect path change in scenario 2
In previous RAN2 meeting, it is confirmed that a single procedure for case E and G in scenario 1 can be supported as per the following agreement. 
Agreement:
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.
Regarding the supported path management cases in scenario 2, whether to support case G (i.e. indirect path change) remains FFS. It has been agreed that the indirect path addition and release cases A and C are supported in previous RAN2 meeting. Technically, case G could be supported by separate release-and-add procedures, i.e. case C+A. However, we may first need to identify whether case G is useful or valid in scenario 2 before making a decision to support it. As agreed in RAN2#119bis-e meeting, the relay UE is restricted to serve only one remote UE in scenario 2, thus it might be difficult for the remote UE to find another suitable relay UE when needed. Besides, in RAN2#119e meeting, RAN2 has already assumed that the relation between remote UE and relay UE in scenario 2 is pre-configured or static, and RAN2 will deprioritize discussion on authorization and association mechanism between remote UE and relay UE in scenario 2. If case G is supported, it may bring potential work on authorization and association mechanism. 
Based on that, we suggest focusing on the basic path management case A and C in Scenario 2 and we can further discuss case G in later release.
Proposal 1: For Scenario 2, the indirect path change case (i.e. case G) is not supported in this release. 
Non-split SRB1/2 configuration over indirect path in scenario 1
In last RAN2 meeting, the following agreements were reached on SRB configuration in scenario 1 and 2. Whether to allow non-split SRBs over indirect path in scenario 1 remains FFS. 
Agreements (for scenario 2):
Non-split SRB1 and 2 over indirect path is not supported in Scenario 2.
Split SRB1 and 2 are supported in Scenario 2 and primary path of the split SRB 1 and 2 is always on direct path.
Agreements (for scenario 1):
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.
During the study phase of multi-path relaying, it has agreed that for scenario 1 SRB1 and SRB2 can be configured on either the direct or the indirect path, or on both at least with duplication in RAN2#119bis meeting. In RAN2#120 meeting, RAN2 agreed to support PCell on the direct path only when the UE is in multi-path operation, for both scenario 1 and scenario 2. Considering PCell location is somehow related to the SRB configuration, some companies suggest revising the previous agreement on SRB configuration made at the initial stage for scenario 1. 
Technically, it is a bit hard to judge which path is always or most of time reliable in multi-path scenario, since the radio link quality may change dynamically. On the other hand, for scenario 2, it has agreed that non-split SRB1 and 2 over indirect path is not supported and primary path of the split SRB1 and 2 is always on direct path. To minimalize spec impact and make progress for multi-path relaying, we are fine to have same restriction on SRB configuration in scenario1 to make the procedure align in both scenarios.
Proposal 2: For Scenario 1, non-split SRB1 and 2 over indirect path is not supported. When split SRBs is configured, primary path of the split SRB1 and 2 is always on direct path in Scenario 1.
RLF handling in multi-path relaying
Regarding how to handle RLF in multi-path relaying, the following agreement was reached in previous RAN2 meeting.
Agreement:
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).

The existing PC5-RRC Notification Message procedure is reused for the relay UE to inform the remote UE about Uu failure of the relay UE as currently specified in 38.331.
Based on the agreement, we can further discuss the detail about how to report path failure and whether to trigger RRC re-establishment upon detection of RLF.
· In case of direct path failure(i.e. Uu-RLF), whether to use an existing message or a new message to report the failure
In Rel-16, fast MCG link recovery is introduced to avoid direct re-establishment when detecting RLF for MCG. If secondary link are still running, the UE can trigger fast MCG link recovery and report the failure with MCGFailureInformation message to the SCG, using the SCG leg of split SRB1 or SRB3. Since it is similar issue in multi-path relay scenarios, we see no need to have a new message if the MCGFailureInformation message can be reused to report the direct path failure to the gNB. The detail description could be updated in stage-3 CR drafting to include the failure report scenario for multi-path relay. Besides, the timer T316 can also be reused. 
Proposal 3: For multi-path relaying in both Scenario 1 and 2, upon detection of RLF on the direct path, 
- MCGFailureInformation message can be used to report the direct path failure to the gNB via the indirect path if available. 
- The timer T316 can be reused. No need to introduce new timer.
· In case of indirect path failure, how to handle failure report and which message to be used
Regarding indirect path failure, it includes PC5-RLF between remote UE and relay UE or Uu-RLF of relay UE for scenario1, and includes UE-UE link failure between remote UE and relay UE or Uu-RLF of relay UE in scenario2. In last RAN2 meeting, the following agreement were reached.
Agreement:
If UE-UE link failure is detected on indirect path in Scenario 2, the remote UE can report UE-UE link failure to gNB over direct path.  Details of the reporting mechanism can be further discussed.
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.
Based on previous agreement on PC5-RLF handling, we think it is better to have a common procedure on the reporting mechanism and similar UE behaviour on failure handling for all the indirect path failure cases in both Scenario1 and 2. 
In case of indirect path failure, if SRB1 is available on direct path not suspended, trigger report to network via direct path to report the failure. However, if non-split SRB1/split SRB1 is suspended on direct path, it is better for the remote UE to initiate RRC re-establishment procedure so that SRB1 could be resumed.
Proposal 4: For multi-path relaying in Scenario 1 and 2, upon indirect path failure including PC5-RLF/UE-UE link failure/Uu-RLF of relay UE, the remote UE suspends transmissions on the indirect path and informs the network if non-split/split SRB1 on direct path is not suspended; otherwise, the remote UE will initiate the RRC re-establishment procedure as specified in TS 38.331, clause 5.3.7.
Regarding which message to be used for failure report upon indirect path failure, we think at least for Scenario1 the SidelinkUEInformationNR message can be used since it has already been used to report that a sidelink radio link failure or sidelink RRC reconfiguration failure has been detected. The detail description could be updated in stage-3 CR drafting. And for Scenario2, whether to use SidelinkUEInformationNR message can be further discussed.
Proposal 5: For multi-path relaying in Scenario 1, upon detection of PC5-RLF on the indirect path or upon reception of Uu RLF indication from the relay UE, SidelinkUEInformationNR message can be used to report the indirect path failure to the gNB via direct path if available. 
Regarding whether to apply the same behaviour (i.e. to inform network by the remote UE) in the following cases, we think both are not needed.
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.
For the relay UE HO case, the gNB can know the relay UE is about to HO before the relay UE send the notification message to the remote UE, so there is no need for the remote UE to inform the network on the relay UE HO. For the expiry of dataInactivityTimer case, it can also rely on network reconfiguration.
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3 Conclusion
In this contribution, we discuss several remaining issues on multi-path relaying based on the agreements reached in previous RAN2 meetings, including path management, SRB1/2 configuration and RLF handling in scenario 1 and 2. We kindly ask RAN2 to consider the corresponding proposals listed as below.
Proposal 1: For Scenario 2, the indirect path change case (i.e. case G) is not supported in this release. 
Proposal 2: For Scenario 1, non-split SRB1 and 2 over indirect path is not supported. When split SRBs is configured, primary path of the split SRB1 and 2 is always on direct path in Scenario 1. 
Proposal 3: For multi-path relaying in both Scenario 1 and 2, upon detection of RLF on the direct path, 
- MCGFailureInformation message can be used to report the direct path failure to the gNB via the indirect path if available. 
- The timer T316 can be reused. No need to introduce new timer.
Proposal 4: For multi-path relaying in Scenario 1 and 2, upon indirect path failure including PC5-RLF/UE-UE link failure/Uu-RLF of relay UE, the remote UE suspends transmissions on the indirect path and informs the network if non-split/split SRB1 on direct path is not suspended; otherwise, the remote UE will initiate the RRC re-establishment procedure as specified in TS 38.331, clause 5.3.7.
Proposal 5: For multi-path relaying in Scenario 1, upon detection of PC5-RLF on the indirect path or upon reception of Uu RLF indication from the relay UE, SidelinkUEInformationNR message can be used to report the indirect path failure to the gNB via direct path if available. 
Proposal 6: For the cases other than Uu-RLF of the relay UE (such as when the relay UE informs the remote UE of HO or when the relay UE moves to IDLE following expiry of dataInactivityTimer, if the timer is supported for the relay UE), there is no need for the remote UE to inform the network. 
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