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1 Introduction
In last RAN2 meeting, the following agreements are reached. 
The procedures (except direct/indirect path change in Scenario 2) from R2-2308950 are taken as a baseline for future work on the RAN2 aspects of multi-path relay.
Agreements:
Include at least the following updated procedures in the running CR to 38.300. 
	For Scenario 1:
	Direct path addition in section 1.1
	Indirect path addition in section 1.2
	For Scenario 2:
	Indirect path addition in section 2.1
Include the following updated procedures in the running CR to 38.300.
	For Scenario 1:
	Direct path change in section 1.3
	Indirect path change in section 1.4
FFS (for discussion in CR implementation) if the change procedures for scenario 1 can be merged with path addition.
Agreements:
Confirm the following WAs:
For Scenario-1/2, MP remote UE is configured with a single cell group, i.e., MCG, for the direct path, and SL configuration, for the indirect path.
For scenario 1, primary path of the split SRB1 and SRB2 is always configured on direct path. And UE switches the primary path to the indirect path for reporting after direct path failure, and this switching is limited to the case where duplication is not configured as in legacy.
For Scenario 2, leave it to relay and remote UE implementation on how to trigger the RRC_IDLE/RRC_INACTIVE target relay UE to initiate RRC connection establishment procedure.

For scenario 1, non-split SRB on the indirect path is not supported.
T304 timer is reused for the direct path addition/change.
A new T420-like timer is introduced for the indirect path addition/change.
In packet duplication for scenario 1, the PDCP entity need not indicate to the Uu RLC entity to discard the PDCP PDU when the PC5 RLC entity acknowledges the transmission of the PDCP PDU.  FFS if this requirement can be stronger (“shall not”), to be discussed in CR development.
In packet duplication for scenario 1, in the case where Uu RLC entity at the remote UE acknowledges the transmission of a PDCP PDU, the PDCP entity shall indicate to the PC5 RLC entity to discard the PDCP PDU.
Working assumption:
Support case G for scenario 2 for RRC_CONNECTED target relay UE.

In this contribution, we will continue discuss the remaining issues for multipath. 
2 Discussion
3 2.1. Idle/Inactive target relay UE establishes an RRC connection with a “wrong” cell.
The success of the indirect path addition/change depends on the status of relay UE. If the candidate relay UE reported by remote UE is in RRC_IDLE/INACTIVE status, the gNB will only select the relay UE camped on the cell under the same gNB as the remote UE. However, after the indirect path addition/change procedure has been triggered, the selected relay UE may perform the cell reselection. If the relay UE reselects a cell under different gNB from remote UE, the indirect path addition/change will be failed since Rel-18 does not support inter-gNB multiple path. In Rel-17, to reflect the status change, the relay UE can trigger the Notification message when 1) Uu RLF, 2) HO, 3) reselection, or 4) RRC failure occurs. After receiving such message, the remote UE in RRC_CONNECTED status will initiate the RRC re-establishment procedure. In indirect path addition/change procedure, if the Notification message is received, the remote UE is unnecessary to perform the RRC re-establishment procedure since it also has direct path. 
Proposal 1-1: the Notification message needn’t trigger the RRC reestablishment procedure at the remote UE if the direct path is available. 
For the reselection, the gNB cannot control the UE cell reselection. Thus, we need discuss how to detect the indirect path addition/change failure due to cell reselection of relay UE. To solve this issue, one possible method is that the relay UE can indicate the re-selected cell together with the indicationType of reselection in the Notification message. However, the remote UE cannot determine whether the new reselected cell is a intra-gNB cell or inter-gNB cell. Thus, the remote UE may not be able to determine the failure. What the remote UE can do is to report the reselected cell to the gNB, and the gNB can determine the failure based on the received cell ID (the inter-gNB vs. intra-gNB). 
Proposal 1-2: The Notification message can be enhanced for indicationType of reselection by adding the reselected cell ID, so that the remote UE can report such information to gNB which determines the indirect path addition/change failure based on the reselected cell ID. 
4 2.2. Timer related
	[To discuss]Proposal 4: [13/20] Not support the remote UE reporting the failure of direct path addition/change to the gNB at the expiry of T304 timer.


The direct path addition/change does not mean the indirect path is not workable. Moreover, during the e-mail discussion, we also derived the following [Easy] proposal:
	[Easy]Proposal 3: [17/20] The remote UE fall back to the configuration/operation prior to direct path addition/change at the expiry of T304 timer.


If the re-establishment procedure is always triggered at the expiry of T304, the configuration fallback becomes meaningless. On the other hand, the MP is different from the legacy case. In legacy, T304 is started when performing the PCell change, which means that the quality of the source PCell is not good enough. The expiry of T304 indicates that the target PCell is not good either. In this sense, the UE has to perform the RRC re-establishment procedure. In MP case, the direct path addition does not mean the quality of the indirect path is not good. Moreover, if split SRB1 is configured, it means that the indirect path is still good enough for the SRB1. Thus, the indirect path can be used to report the failure. This operation can speed up the direct path recovery. 
Proposal 2-1: The expiry of T304-like timer triggers RRC re-establishment procedure if SRB1 over indirect path is not configured, or triggers the MCGFailureInformation over indirect path if SRB1 over indirect path is allowed.
For T420-like timer, it is started when receiving the RRCReconfiguration message for indirect path addition/change. In Rel-17 path switch, the T420 is stopped when successfully sending RRCReconfigurationComplete message (i.e., PC5 RLC acknowledge is received from relay UE). This can ensure PC5 link the success operation. In Rel-18, where to send the RRCReconfigurationComplete message depends on the SRB1 configuration:
· If non-split SRB1 is configured at the direct path, the T420-like timer can be stop after the success PC5 RRC connection setup
· If split SRB1 with duplication is configured, the T420-like timer can be stop after the success RRCReconfigurationComplete message transfer over PC5 link 
· If split SRB1 without duplication is configuration
· If the RRCReconfigurationComplete message is configured to be transmitted direct path, the T420-like timer can be stop after the success PC5 RRC connection setup
·  If the RRCReconfigurationComplete message is configured to be transmitted over PC5 link, the T420-like timer can be stop after the success RRCReconfigurationComplete message transfer over PC5 link 
Proposal 2-2: The T420-like timer is stopped when
· The PC5 connection is successfully established if the RRCReconfigurationComplete message is transmitted via direct path only
· The successful transmission of RRCReconfigurationComplete message over PC5 link if the RRCReconfigurationComplete message is transmitted via indirect path. 
The expiry of T420-like timer indicates the failure of the indirect path addition/change, it can report the indirect path addition/change failure to the gNB via direct path. 
Proposal 2-3: The expiry of T420-like timer trigger the indirect path addition/change failure reporting. 
5 2.3. Indirect path addition/change failure reporting
During indirect path addition/change procedure, the remote UE may encounter failure for the indirect path. Such failure may cause by different reasons, e.g., PC5 link establishment failure, Relay UE’s Uu link failure, etc. If the failure cause information is provided to the gNB, the gNB can determine whether the relay UE can be selected as the candidate for the indirect path. For example, if the failure is caused by PC5 link, the relay UE cannot be selected again, while if the failure is caused by Uu link, the relay UE can be selected when the relay UE recovers from another cell.
Proposal 3-1: to report the indirect path addition/change failure, the remote UE can indicate the detailed causes of the failure, e.g., PC5 link failure, Relay UE Uu link failure, etc. 
In addition, to facilitate the candidate relay UE selection, the remote UE can include the measurement results of other candidate relay UEs. 
Proposal 3-2: the indirect path addition/change failure reports can include the measurement results of other candidate relay UEs. 
6 2.4. PC5-RRC message triggering
This is related to the following proposals during the e-mail discussion:
	[Easy]Proposal 12: [14/20] PC5-RRC trigger is NOT used for CONNECTED relay. FFS how this can be done by remote UE
[To discuss]Proposal 13: [9/13] Rely on NW indication to remote UE to decide whether PC5-RRC trigger is used or not. FFS whether this indication can be relay UE RRC state.


The intention of PC5-RRC message is to trigger the IDLE/INACTIVE relay UE for RRC connection establishment procedure. The above proposals are made based on that the triggering PC5-RRC message is explicitly indicated based on RRC state of relay UE, which results in signaling enhancement. An alternative solution is that the remote UE sends the PC5-RRC message based on the configuration of SRB1. If the configuration of SRB1 allows the transmission of RRCReconfigurationComplete message via indirect path, PC5-RRC message is not needed; otherwise, the PC5-RRC message can be used. This solution needn’t the explicit indication from gNB, and it purely relies on remote UE’s behavior.
Proposal 4-1: the PC5-RRC is triggered only if the transmission of RRCReconfigurationComplete message over indirect path is not allowed.   
7 2.5. Path management
After configuring two paths to the UE, both paths are unnecessarily used all the time. For example, if the traffic load is small, the UE can use one path only. This operation can save the UE energy. To adapt to the traffic load variation, the MAC CE can be used to activate/deactivate the path. Since the PCell is only located at the direct path, the MAC CE over the direct path can be used to dynamically activate/deactivate indirect path. Moreover, when initially configuring the two paths, the gNB can indicate the initial status to the UE. 
Proposal 5-1: RAN2 is kindly asked to agree
· the MAC CE of direct path can be used to dynamically activate/deactivate indirect path.
· when initially configuring the two paths, the gNB can configure the initial activation/deactivation status of indirect path to the UE
8 2.6. CHO for relay UE
The relay UE may perform the CHO handover, and the selected target cell is unknown to the gNB. Thus, it is possible that the indirect path addition/change may be failed due to the selected CHO target cell is a inter-gNB cell. However, in Rel-17, the CHO is not allowed for the relay UE, while for Rel-18, we don’t have such conclusion. Thus, before addressing issue caused by CHO, we need discuss whether CHO for relay UE is allowed in Rel-18.
Proposal 6-1: RAN2 is kindly asked to discuss whether to allow the CHO of relay UE for multiple path. 
9 2.7. Scenario 2 specific handling
· Issue 1: Case G support 
In last meeting, the following WA is reached:
Working assumption:
Support case G for scenario 2 for RRC_CONNECTED target relay UE.
The debating of case G is whether to support reporting of multiple relay UEs. The opponents to Case G are mainly concerning the implementation complexity at the gNB side, i.e., the gNB cannot make choice among multiple relay UEs since it cannot know the information of the UE-UE link. However, even without UE-UE link information, the gNB can also make a better choice based on the reported information, e.g., 
· For connected relay UEs, the gNB has the information of Uu link, which can facilitate the relay UE selection. For the UE-UE link quality, it can be assumed that the reported relay UE has good quality with remote UE at the UE-UE link. Thus, gNB can make choice among connected relay UEs based on Uu link quality.
· If the candidate relay UEs are under different RRC states, the gNB may choose the one in the connected status, or may choose the one in RRC Inactive status if gNB has the context. The intention is to reduce the indirect path establishment latency. 
On the other hand, Scenario 1 already supports Case G, the implementation algorithm for scenario 1 can be applied to scenario 2 as well. The only difference is that the gNB does not need take UE-UE link states into account. Thus, there is no additional complexity for the case G in scenario 2. 
Proposal 7-1: RAN2 is kindly asked to agree the support of case G in scenario 2 for both CONNECTED and IDLE/INACTIVE relay UE, and the remote UE can reports multiple candidate relay UEs. 
· Issue 2: Awareness of the type of UE-UE link
The different realizations of UE-UE link in scenario 1&2 result in different configurations or behaviors at the gNB side:
· UE-UE link configuration: in scenario 1, the PC5 RLC channels to the remote UE should be configured in order to convey the DRB/SRB traffic, while this is not needed for scenario 2.  
· Mapping configuration at Uu link: the Uu RLC channel is used to convey the relaying traffic in both cases. In scenario 2, DRB/SRBs of remote UE should be 1:1 mapped to Uu RLC channel (such 1:1 mapping results in the feasibility of the absence of SRAP), which is not applicable for scenario 1.  
· gNB behavior on SRAP header processing: in legacy, the relaying traffic is conveyed via Uu RLC channel so that gNB needs add/remove SRAP header for the traffic over each Uu RLC channel. For scenario 2, the presence of SRAP is not allowed. Thus, gNB (or gNB-DU in case of CU-DU split) has different operation towards the packets over Uu RLC channel for two scenarios, i.e., the gNB (or gNB-DU) needn’t add/remove SRAP header for the packets over Uu RLC channel. 
        It can be observed that UE-UE link configuration differentiation requires the awareness of UE-UE link type at the gNB side. 
Proposal 7-2: the gNB should be aware of the UE-UE link type (3GPP vs. non-3GPP).
Conclusion
In this contribution, the remaining issues from the last RAN2 meeting are addressed, and the following proposals are given:
Proposal 1-1: the Notification message needn’t trigger the RRC reestablishment procedure at the remote UE if the direct path is available. 
Proposal 1-2: The Notification message can be enhanced for indicationType of reselection by adding the reselected cell ID, so that the remote UE can report such information to gNB which determines the indirect path addition/change failure based on the reselected cell ID. 
Proposal 2-1: The expiry of T304-like timer triggers RRC re-establishment procedure if SRB1 over indirect path is not configured, or triggers the MCGFailureInformation over indirect path if SRB1 over indirect path is allowed.
Proposal 2-2: The T420-like timer is stopped when
· The PC5 connection is successfully established if the RRCReconfigurationComplete message is transmitted via direct path only
· The successful transmission of RRCReconfigurationComplete message over PC5 link if the RRCReconfigurationComplete message is transmitted via indirect path. 
Proposal 2-3: The expiry of T420-like timer trigger the indirect path addition/change failure reporting. 
Proposal 3-1: to report the indirect path addition/change failure, the remote UE can indicate the detailed causes of the failure, e.g., PC5 link failure, Relay UE Uu link failure, etc. 
Proposal 3-2: the indirect path addition/change failure reports can include the measurement results of other candidate relay UEs. 
Proposal 4-1: the PC5-RRC is triggered only if the transmission of RRCReconfigurationComplete message over indirect path is not allowed.   
Proposal 5-1: RAN2 is kindly asked to agree
· the MAC CE of direct path can be used to dynamically activate/deactivate indirect path.
· when initially configuring the two paths, the gNB can configure the initial activation/deactivation status of indirect path to the UE
Proposal 6-1: RAN2 is kindly asked to discuss whether to allow the CHO of relay UE for multiple path. 
Proposal 7-1: RAN2 is kindly asked to agree the support of case G in scenario 2 for both CONNECTED and IDLE/INACTIVE relay UE, and the remote UE can reports multiple candidate relay UEs. 
Proposal 7-2: the gNB should be aware of the UE-UE link type (3GPP vs. non-3GPP).
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