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1 Introduction
In RAN#98e, the SI for multi-path relaying is complete and a corresponding WI was followed. Mechanisms to support the remote UE connect to the same gNB using one direct path and one indirect path will be specified. In RAN2#121 meeting made the following agreements for the multi-path relaying [1]:
	UP-based approach (excluding SL-RLC1) in Option 1 is excluded for relay UE to enter RRC_CONNECTED.
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.
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).
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.
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.
The remote UE in MP operation receives system information at least PBCH/MIB on the direct path and directly acquires SFN from MIB on the direct path, if necessary.
If CSS for Paging is configured within the active BWP on the direct path on PCell, the remote UE in multi-path operation in RRC_CONNECTED monitors paging on PCell for updated system information or ETWS/CMAS indication, as currently specified in 38.331. The gNB can also provide updated system information or warning message(s) to the remote UE on SRB1, as currently specified.
As agreed before, RAN2 deprioritizes association mechanism between remote UE and relay UE from CN to RAN.

gNB provides bearer mapping information to relay UE through dedicated signalling.
Use case E：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.
Use case G：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.


In this contribution, we will continue to discuss the left issues related to multi-path relaying.
2 Discussion
2.1 Scenario 2 Relay UE reporting
In RAN2#119 meeting, RAN2 assumed that the relation between remote UE and relay UE in scenario 2 is pre-configured or static and how the relation is pre-configured or static is out of the 3GPP scope. It means gNB does not know the relation between remote UE and relay UE. In last meeting, RAN2 agreed that deprioritizes association mechanism between remote UE and relay UE from CN to RAN. It means gNB also can not know the relation between remote UE and relay UE from CN. 
In order to establish the indirect path connection in scenario 2, it is necessary for remote UE to report the associated relay UE information to gNB after relay UE successfully entering RRC_CONNECTED, which may assist the gNB to configure the multi-path relaying operation. The associated relay UE information may include relay UE ID for gNB to identify the relay UE, the relay UE ID can be C-RNTI.
Proposal 1: Remote UE should report the associated relay UE ID to gNB in scenario 2 only after the associated relay UE entered RRC connected state.
Proposal 2: The relay UE ID can be C-RNTI.
2.2 SRB configuration
For SRB in multi-path, conclusions are reached as follows [2] [3]. 

	For scenario 1, SRB1 and SRB2 can be configured on either the direct or the indirect path, or on both at least with duplication.  FFS if they can be configured on different paths from one another.
For scenario 2, SRB1 and SRB2 can be configured at least on the direct path.  FFS if there are restrictions on the configuration and if they can be configured on both paths.

Whether SRB1/2 can be configured in different path for Scenario 1 can be discussed in normative phase.
For scenario 2, non-split SRB1/2 is allowed to be configured on direct path.

Whether non-split SRB1/2 is allowed to be configured on indirect path for scenario 2 and whether split SRB1/2 is supported for scenario 2 can be discussed in normative work.


SRB1/2 can be configured on either the direct or the indirect path for scenario 1, and SRB1/2 can be configured at least on the direct path for scenario 2. Meanwhile, split SRB1/2 is supported at least for scenario 1.

Let’s discuss the whether non-split SRB1/2 is allowed to be configured on indirect path for scenario 2 and whether split SRB1/2 is supported for scenario 2. In scenario 2, since the first hop of indirect path is not a specified interface and is assumed to be ideal, its link quality and reliability cannot be guaranteed. So we suggest non-split SRB1/2 is not allowed to be configured on indirect path for scenario 2. However, we think split SRB1/2 for duplication can also be supported for scenario 2, where the indirect path is a complement to direct path for reliability improvement.

Proposal 3: Non-split SRB1/2 is not allowed to be configured on indirect path for scenario 2 and split SRB1/2 for duplication is supported for scenario 2.
In study phase, it was discussed many times whether a control plane primary path concept is needed in multi-path relaying. A conclusion was reached in RAN2#120 meeting as follows [2]:

	RAN2 do not define a control plane primary path concept in the study phase, for the further study if something needs to be defined in normative work, but it should be driven by functionality and technical benefits.


In NR CA and/or DC, PDCP duplication function was introduced and split SRB can be configured with duplication. Primary path concept was introduced for split SRB with duplication configured:
· For PDCP control PDU, UE submits the PDCP control PDU to the primary path.
· For PDCP data PDU, if the PDCP duplication for split SRB is deactivated, UE submits the PDCP data PDU to the primary path only, otherwise, UE duplicates the PDCP data PDU and submit PDCP data PDU to both paths.
Split SRB can be configured with duplication in multi-path for both scenario 1 and scenario 2 as well. The conclusion is as follows [2]:
	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.


For the same purposes and functions listed above, the primary path should also be introduced for split SRB in multi-path.

Proposal 4: The control plane primary path should be introduced in multi-path relaying for scenario 1 and scenario 2.
Regarding which path can be configured as primary path, we think the reliability of the path should be considered. To be detailed, in scenario 1, the direct path (i.e. Uu link) can be configured to primary path and the indirect path (i.e. relay link) can be configured to secondary path, or the indirect path can be configured to primary path and the direct path can be configured to secondary path. In scenario 2, only the direct path (i.e. Uu link) can be configured to primary path and the indirect path (i.e. the link of non-standardized UE-UE connection) is configured to secondary path. 
Proposal 5: For scenario 1, the direct path or the indirect path can be configured as primary path.
Proposal 6: For scenario 2, only the direct path can be configured as primary path.
2.3 BSR reporting for split bearer
In Rel-17 U2N relay, remote UE connects to gNB by a relay link and only mode 2 resource allocation can be supported, it selects SL resources from the resource pool configured by the gNB. 
For a multi-path remote UE, it connects to a gNB via one direct path (Uu link) and one indirect path (relay link) in scenario 1. In RAN2#120 meeting, a conclusion is reached that mode 1 resource allocation can be supported for scenario 1 as following [2]:

	In principle, Mode 1 RA can be supported for the remote UE configured with multi-path in Scenario 1.


In mode 1, if there are data pending for transmission in UL, remote UE will report BSR to the gNB to request transmission resources. To request the direct path transmission resources, Remote UE reports Uu BSR to gNB by direct path, while requesting the indirect path transmission resources, Remote UE reports SL BSR to gNB by direct path.

If both Uu BSR and SL BSR are triggered, for split RB, the reported Uu and SL BSR will cause the problem of redundant reporting, since the buffer information of split RB is included in both BRS MAC CEs. In order to avoid the redundant reporting, we suggest to study an efficiently BSR reporting mechanism for multi-path relaying. For example, remote UE can only report Uu BSR or SL BSR. 
Proposal 7: If both Uu BSR and SL BSR are triggered, only one BSR can be reported.
3 Conclusion

In this contribution we discuss the multi-path relaying, with the following proposals:
Proposal 1: Remote UE should report the associated relay UE ID to gNB in scenario 2 only after the associated relay UE entered RRC connected state.

Proposal 2: The relay UE ID can be C-RNTI.
Proposal 3: Non-split SRB1/2 is not allowed to be configured on indirect path for scenario 2 and split SRB1/2 for duplication is supported for scenario 2.
Proposal 4: The control plane primary should be introduced in multi-path relaying for scenario 1 and scenario 2.
Proposal 5: For scenario 1, the direct path or the indirect path can be configured as primary path.

Proposal 6: For scenario 2, only the direct path can be configured as primary path.
Proposal 7: If both Uu BSR and SL BSR are triggered, only one BSR can be reported.
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