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In RAN2-121bis meeting, good progress was made on Rel-18 multi-path support. In this contribution, we will discuss the remaining issues based on the agreements reached in last meeting, including SRB configuration, RRC_IDLE/INACTIVE relay UE triggering, relay UE ID reporting in scenario 2 etc.
2 Discussion
2.1 Remaining issues in scenario 1
2.1.1 Non-split SRB1/SRB2 configuration
In last meeting, the most controversial discussion for MP is that whether non-split SRB1 can be configured over indirect path in scenario 1. There are some arguments from proponents to support such configuration.
	Arguments from proponents
	Analysis

	Argument 1: such configuration is already agreed in RAN2 119 bis meeting as “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.”  
	Our understanding is that the agreement was made based on the assumption that both direct link and indirect link can be PCell, at least this was one of the reasons why the agreement was made easily. But after RAN2 further agreed only direct link can be taken as PCell, the situation is different, thus we cannot just say the intention of the initial agreement is to allow non-split SRB1 to be configured over a non-PCell.

	Argument 2: in scenario 1, indirect link may be more reliable than Uu PCell.
	If PCell is not reliable for SRB1 transmission, there is no reason that UE can work on either MP or legacy single path operation, instead it should trigger reestablishment to recovery the connection. Only configuring non-split SRB1 over indirect path cannot address the root issue. On the contrary, in the legacy failure and recovery mechanism, it is an import tool to detect RLF by determine if SRB1 retransmission exceeds the maximum number of RLC retransmission. Then moving SRB1 to non-PCell is not good for fast PCell failure detection and recovery.
On the other hand, indirect link has two hops, and causes more delay than direct path, which maybe a critical requirement for control signalling.

	Argument 3: if UE accesses via a L2 U2N relay UE first, and is configured with MP later, the UE already configured with non-split SRB1 over indirect path.
	Please note we already agreed in MP, PCell is always on direct path, and PCell change should be performed for mobility case: indirect link->MP. During normal PCell change, all transmission should be remove to target cell, including SRB1, we do not see any new thing here.

	Argument 4: enabling such configuration has no/minor specification impact.
	We do not think this is true, because if UE is configured with such configuration, the following cases need to be discussed and covered in specification: 
1. when PCell failure happens, whether UE can report failure info via non-split SRB1 over indirect link;
2. when indirect link failure happens, whether UE needs to perform reestablishment without PCell failure, which is a new case and not supported in any existing CA/DC framework.
3. during indirect link->MP, if PCell change failure, whether allow UE to trigger failure reporting via non-split SRB1 in target side instead of triggering RRC reestablishment in source side.
4. during indirect link->MP, if UE accesses towards target PCell successfully, but reconfiguration complete message cannot be sent via indirect link, whether this is considered as PCell change failure.

	Argument 4: to allow network with configuration flexibility.
	If there is clear use case/benefit to use such configuration, then it would be good to allow network flexibility, but so far we do not see a clear use case, which means this configuration only introduce specification work without good reason. Also, it adds work on UE implementation even if network may never configure MP in this way.



Observation 1: Regarding the arguments of supporting non-split SRB over indirect path, there are some clarifications： 
· The intention of RAN2#119 agreement about SRB1 and SRB2 can be configured on either the direct or the indirect path is not to allow non-split SRB1 to be configured over a non-PCell.
· PCell should be assumed as reliable enough, while indirect link may bring more latency due to two hops.
· In case the UE first accesses via L2 U2N relay, it was agreed that PCell change should be performed during indirect link-> MP, in which case the SRB1 transmission should follow target configuration as legacy. 
· If such configuration is to be supported, several new failure cases emerges, e.g. direct/indirect link failure after MP is configured or during PCell change for direct path addition, which requires RAN2 discussion and standard efforts.
· For now, there is no clear use case for such configuration, then configuration flexibility only adds work on UE implementation without good reason. 
Based on the above analysis, we are not convinced that non-split SRB over indirect link in scenario 1 is useful, thus we think scenario 1 can have the same handling as in scenario 2.  
Proposal 1: Non-split SRB1 configured only on the indirect path is not supported in scenario 1.
For SRB2, we understand it is used for UL/DL information transfer message and UE information response message for which the message size maybe bigger but with less urgency than other RRC messages. Since SRB2 is not used for failure information reporting, supporting non-split SRB2 over indirect path will not result in the issues brought by non-split SRB1 over indirect path. However, considering it is not supported in DC framework and no clear motivation of this configuration either, we suggest to align SRB2 with SRB1.
Proposal 2: Non-split SRB2 configured only on the indirect path is not supported in scenario 1.
2.1.2 Split SRB1/SRB2 configuration
In last meeting, it was agree that the existing concept of primary path/primary RLC entity is to be reused for split bearer in MP. And there was a hot debate on whether the primary path of split SRB/2 can be configured over indirect path which is the very similar situation as non-split SRB1 over indirect path. In DC, the gNB configures a primary path for split SRB for a UE which can only be MCG, which means in the uplink, the UE shall always transmit the SRB message on MCG. In the downlink, the gNB can transmit the SRB message on either path by implementation. In scenario 1 for multi-path relay, we can reuse the legacy mechanism to handle SRB configuration and transmission. Thus the analysis and discussion for non-split SRB in section 2.1.1 can apply here as well.
Proposal 3: For split SRB1/SRB2, legacy mechanism in DC can be reused in scenario 1, i.e. network sets primary path to direct path and UE shall send RRC messages via configured primary path.
2.1.3 Inactive related remaining issues
	RAN2 121bis-e Agreements
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.


The following two cases are FFS.
· Case 1. When the relay UE informs the remote UE of HO; 
· Case 2. When the relay UE moves to IDLE following expiry of dataInactivityTimer, if the timer is supported for the relay UE.
In Rel-17, when the relay UE initiates the Uu handover, it should notify the remote UE. Upon receiving the notification, remote UE will initiate the RRC connection re-establishment if the remote UE is in RRC_CONNECTED state. In Rel-18, the relay UE and remote UE are in the same gNB, thus gNB can reconfigure the remote UE to single-path or a new relay UE before the relay UE’s handover by implementation. Then, case 1 will not happen. However, if the gNB does not release the relay UE before the handover, remote UE will receive the notification message from the relay UE as legacy in Rel-17. In this case, the remote UE can suspend the data transmission on the indirect path, but wait for the reconfiguration from the gNB if the direct path is available.
Observation 2. Since the remote UE and relay UE are in the same gNB, the gNB can reconfiguration the remote UE to release/change the indirect path before relay UE’s handover by gNB implementation.
Proposal 4. When the remote UE receives the notification from relay UE with the handover indication type, remote UE does not need to inform the gNB.
Similarly, whether the remote UE should inform the gNB in Case 2 depends on whether the gNB can aware the relay UE’s behaviour. If yes, no reporting is needed from the remote UE; otherwise the reporting is needed. DataInactivityTimer is introduced in LTE in case the UE does not decode the RRCRelease message correctly but the relay UE is considered to come into RRC_IDLE/INACTIVE state at the gNB side. Therefore, as a simple solution, gNB can guarantee that the indirect path is released before sending the RRCrelease message to the relay UE, i.e., the WA in the following can be agreed. 
	RAN2 121bis-e Agreements
WA: For a remote UE and relay UE in RRC_CONNECTED, the network is expected to release the multipath configuration related to this relay at the remote UE before it releases the relay UE to RRC_IDLE/RRC_INACTIVE.


Proposal 5. RAN2 to confirm the WA as agreement that for a remote UE and relay UE in RRC_CONNECTED, the network is expected to release the multipath configuration related to this relay at the remote UE before it releases the relay UE to RRC_IDLE/RRC_INACTIVE.
Proposal 6: No specification effort to handle the case when the relay UE moves to IDLE following expiry of dataInactivityTimer, assuming the nework is expected to release the multipath configuration related to this relay at the remote UE before expiry of dataInactivityTimer.
2.1.4 Left FFSs on IDLE/INACTIVE relay UE triggering
In RAN2 121 meeting, RAN2 has agreed to use PC5-RRC based method to triggering RRC_IDLE/INACTIVE relay UE since legacy Rel-17 behaviour is not always feasible for  different SRB1 configurations. In last RAN2 meeting, the following agreements refine the UE behaviour how/which path RRC reconfiguration complete message should be send after MP is configured, based on which we can deduce when legacy Rel-17 or new Rel-18 method should be used to bring RRC_IDLE/INACTIVE relay UE into RRC_CONNECTED stated during MP configuration.
Agreements from RAN2-121:
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.
Agreements from RAN2-121bis:
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
When split SRB1 with duplication is configured, the remote UE sends the RRCReconfigurationComplete message to gNB via both paths for Scenario 2.
When one of the following conditions is met, the remote UE sends the RRCReconfigurationComplete message to gNB via the direct path for Scenario 2.
-	when primary RLC entity of split SRB1 is on direct path 
-	when non-split SRB1 is configured on direct path

Table 1. Method of RRC_IDLE/INACTVIE relay UE triggered into RRC CONNECTED state based on SRB1 configuration
	SRB1 configuration
	Agreed UE behaviour
	IDLE/INACTIVE relay UE triggering method

	Case 1: Split SRB1 with duplication 
	the remote UE sends the RRCReconfigurationComplete message to gNB via both paths
	Legacy Rel-17 method should be used.

	Case 2: Split SRB1 without duplication 
	when primary RLC entity of split SRB1 is on direct path, the remote UE sends the RRCReconfigurationComplete message to gNB via the direct path
	PC5-RRC based method should be used

	Case 3: non-split SRB1 is configured on direct path
	the remote UE sends the RRCReconfigurationComplete message to gNB via the direct path
	PC5-RRC based method should be used

	If other cases are to be supported, including 
Non-split SRB1 over indirect link,
Split SRB1 without duplication and primary path is set to indirect link
	If assume that the remote UE can only send the RRCReconfigurationComplete message to gNB via the indirect path.
	Legacy Rel-17 method should be used.


Proposal 7: RAN2 confirm the legacy Rel-17 method and PC5-RRC based method should be used to bring IDLE/INACTIVE Relay UE to CONNECTED state as following:
· If split SRB1 with duplication is configured, Legacy Rel-17 method should be used.
· If split SRB1 without duplication is configured, and primary RLC entity is on direct path, PC5-RRC based method should be used.
· If non-split SRB1 is configured on direct path, PC5-RRC based method should be used.
· If other configurations are to be supported:  
· If non-split SRB1 over indirect link is configured, legacy Rel-17 method should be used.
· If Split SRB1 without duplication is configured and primary RLC entity is on indirect link, legacy Rel-17 method should be used.
Based on proposal 4, we need to further specify the PC5-RRC triggering message or any better peer to peer triggering options from remote UE to relay UE. We can consider the following options.
Option 1: RRCReconfigurationSidelink message containing PC5 Relay RLC channel configuration.
After PC5 connection establishment with the target relay UE, the remote UE sends the RRCReconfigurationSidelink message to the relay UE to configure the RX configuration at relay UE side. Relay UE should enter RRC_CONNECTED state upon receiving the RRCReconfigurationSidelink message if it is in RRC_IDLE/INACTVIE state. However, the problem is the RRCReconfigurationSidelink message from remote UE to relay UE is not needed if there is only downlink data for the remote UE. Therefore, this method should be excluded.
Option 2: A new PC5-RRC message from remote UE to relay UE.
For this option, RAN2 needs to define a new PC5-RRC message. Remote UE sends the PC5-RRC message to indicate relay UE after establishing the PC5 connection with the target relay UE.
Option 3: Discovery/PC5-S message with specific SRC or L2 ID. 
In this option, specific SRC or L2 ID would be defined for MP service. Then the DCR can be the peer to peer triggering message, i.e., remote UE sends the DCR containing L2 ID or RSC specific to MP service to target relay UE to establish the PC5 connection used for multi-path.  Relay UE enters RRC_CONNECTED state upon receiving the DCR message, which is at an earlier time instance comparing with option 1 and option 2. 
We understand that option 3 is not excluded as it was agreed in RAN2 #120 that discovery/PC5-S-based solution can be further discussed if initiated from SA2. Now we raise this solution in RAN2 again because this solution can also support the UE capability differentiation issue which is to be discussed next.
Proposal 8: For the PC5-RRC based solution, a new PC5-RRC message from relay UE to remote UE can be considered. RAN2 can also consider using Discovery/PC5-S message with specific SRC or L2 ID as the Rel-18 new solution.
2.1.5 Differentiation on IDLE/INACTIVE relay UEs for MP configuration
In Rel-17, an RRC_IDLE/INACTIVE L2 U2N Relay UE may actively broadcast discovery message for relay (re)selection or measurement reporting by nearby Remote UEs. For instance, before D2I path switch, the network may configure Remote UE to perform measurement reporting, and determine which Relay UE can be configured as target Relay UE. When one candidate Relay UE is in RRC_IDLE/INACTIVE state, the network only can have the information in the measurement results (i.e. L2 ID, Relay UE’s serving cell info) which is derived from Relay UE’s discovery message and reported by Remote UE. 
In Rel-18, before indirect path addition, the network also needs to know the Relay UE’s information, which can only be obtained from Remote UE’s measurement results if the Relay UE is in RRC_IDLE/INACTIVE. Based on Rel-17 design, the Remote UE/NW cannot know whether the discovery message being measured and reported is from a legacy Rel-17 L2 U2N Relay UE (not supporting Rel-18 method) or the new Rel-18 Relay UEs, which means the network cannot know if the new method (using PC5-RRC) can be used or not. As a result, the Remote UE/NW cannot know whether the new solution is supported or not for bringing IDLE/INACTIVE Relay UE to RRC_CONNECTED state.
Then the most straightforward solution is to expand the measurement results to indicate whether the Relay UE can support Rel-18 new solution, and this information is delivered by Rel-18 Relay UE’s discovery message. An alternative method is that the Remote UE can get the capability information from relay UE after unicast establishment procedure, e.g., indication in the PC5-RRC. However, this method will delay the measurement reporting and also result in unnecessary unicast establishment.
Proposal 9: A Rel-18 relay UE can indicate whether it supports the Rel-18 new solution of bringing IDLE/INACTIVE relay UE to CONNECTED state in discovery message, and a Rel-18 remote UE indicates the candidate relay UE supporting the Rel-18 new method in measurement results. RAN2 sends LS to SA2 for this requirement.
If a discovery message indicates the relay UE supports Rel-18 new solution, this means the discovery is specific for Rel-18 MP and the corresponding source L2 ID can indicate MP service. Based on the above proposal, the remote UE will use the relay UE’s source L2 ID in discovery message as the destination L2 ID for DCR message during the PC5 connection establishment with the relay UE. Upon receiving the DCR message, relay UE can enter RRC_CONNECTED based on the destination L2 ID within if it is in RRC IDLE/INACTIVE state. Therefore, we can re-consider the discovery/PC5-S-based approach for RRC_IDLE/INACTIVE relay UE triggering, because this new trigger of discovery message is already there without any RAN2 effort. 
Proposal 10: If a discovery message from a relay UE indicates the relay UE supports Rel-18 new solution, upon receiving a DCR message of which the used destination L2 ID is equals to the relay UE’s source L2 ID used for the discovery message, the RRC_IDLE/INACTIVE relay UE enters RRC_CONNECTED state. 
For the detailed measurement configuration and reporting, remote UE can report the relay UE supporting Rel-18 new solution to the gNB based on the gNB capability or request. The gNB can indicate its capability in SIB or include the request for Rel-18 multi-path in dedicated RRC message to the remote UE, then remote UE reports the corresponding relay UE(s). Specifically, gNB can indicate the remote UE to report relay UEs candidates supporting Rel-18 new solution by measurement triggering event or measurement object specific to multi-path or other explicit indication. As another option, gNB does not indicate the required relay UE type, and remote UE reports all the discovered candidate relay UE to the gNB with a capability indication. The gNB can select proper relay UE to configure multi-path for the remote UE based on the measurement report when necessary.
Proposal 11: There are two options to be considered for Rel-18 measurement configuration and reporting for MP support:
· Option 1: Remote UE reports the candidate relay UE(s) of the type requested by the gNB, e.g. only the UEs supporting Rel-18 new solution
· Option 2: Remote UE reports the discovered relay UE(s) with an capability indication (i.e. support Rel-18 new solution or not)
Then for the FFS left from RAN2-121 meeting on whether Rel-17 Relay UE can be configured in MP, we observe there is no other different behaviour between Rel-17 Relay UE and Rel-18 MP relay UE except the new solution to be introduced for bringing IDLE/INACTIVE relay UE to CONNECTED state. Therefore we propose to conclude that Rel-17 relay can be assumed to be used in Rel-18 MP operations unless some essential new behaviour are identified and specified.
Proposal 12: RAN2 assumes that Rel-17 L2 U2N Relay can be used in Rel-18 MP operation unless any essential new behaviour for MP operation compared with Rel-17 L2 U2N relay operation is identified.
2.1.6 Timer handling for multi-path support 
1) Addition of indirect path
During the path switch from the direct link to the indirect link, timer T420 is introduced for the path switch. T420 starts when receiving the path switch command and stops upon receiving the RLC ACK of the RRCReconfigurationComplete message transmitting via the relay channel SL-RLC1, i.e., to evaluate whether the relay UE can receive the message successfully and the message relaying relies on the relay UE’s Uu connection.
Similar to the path switch, timer is also needed to help the remote UE identify whether the indirect link is established successfully, where T420 can be reused. Then for the remote UE who can transmit the RRCReconfigurationComplete message via the SL-RLC1, the stop condition remains as what has been specified in Rel-17. For the remote UE who cannot transmit the RRCReconfigurationComplete message via the SL-RLC1, a new stop condition is needed to help judge the successful establishment of the indirect link.
For the stop condition of the T420, following the similar logic of Rel-17, we can study the following options.
	What is sent from remote UE to relay UE during indirect link addition
	Timer stops condition

	Option 0:  RRCReconfigurationComplete message is sent to relay UE when SRB1 PC5 RLC bearer is configured and can be used as in Rel-17
	Upon successfully sending RRCReconfigurationComplete message (i.e., PC5 RLC acknowledgement is received from target L2 U2N Relay UE)

	Option 1/2: in the PC5-RRC based solution, a PC5-RRC message is sent to relay UE, and a PC5 RLC ACK is sent from relay UE to remote UE
	Upon successfully sending the PC5 RRC message (FFS new PC5 RRC message or existing PC5 RRC message)

	Option 3: in PC5-S based solution, DCR (specific to MP service) is sent to relay UE, and DCA is sent from relay UE to remote UE
	Upon receiving the DCA from the relay UE



Proposal 13: T420 can be reused to determine indirect path addition failure in MP operation. 
Proposal 14: If RRCReconfigurationComplete message is sent by remote UE to relay UE via SRB1 PC5 RLC bearer, the existing stop condition can be reused; otherwise, new stop condition needs to be specified.
2) Addition of direct path
During the path switch from the indirect link to the direct link, timer T304 is reused. T304 starts when receiving the handover command and stops upon successful completion of random access on the corresponding SpCell, i.e., to evaluate whether the gNB can receive message successfully. 
Since PCell is always in the direct path, RRCReconfiguration message including reconfigurationWithSync needs to be used, i.e., T304 needs to be reused in the case when adding the direct path.
Proposal 15: For indirect path to MP, T304 and the existing stop condition is reused, assuming reconfigurationWithSync is to be used.
2.2 Remaining issues in scenario 2
	Agreements from RAN2-121bis:
In scenario 2, if both remote and relay UE are in RRC_CONNECTED, the remote UE reports relay UE’s ID to gNB for indirect path addition.  Need for reporting in the idle/inactive case can be further discussed.  FFS what ID is used.


Based on the agreement from last meeting, Figure 1 shows a baseline procedure for multi-path configuration in scenario 2 when the relay UE is in RRC_CONNECTED state. 
[image: ]
Figure 1. Multi-path establishment procedure for scenario 2
Step 1. Remote UE reports the associated relay UE(s) to gNB, which contains the relay UE’s UE ID and serving cell ID information. The serving cell ID is used to determine whether the relay UE is under the same gNB with remote UE. 
Step 2. gNB decides to configure the multi-path for the remote UE.
Step 3. gNB sends the RRC reconfiguration message to relay UE, including the bearer mapping configuration. 
Step 4. gNB sends the RRC reconfiguration message to remote UE which contains the multi-path configuration.
Step 5. Remote UE completes the MP configuration by sending RRC Reconfiguration Complete message to the gNB. The message can also be sent on indirect path if SRB1 is available on indirect path.
2.2.1 CONNECTED Relay UE reporting
In Rel-17, remote UE contains the relay UE’s L2 ID and SL measurement quantity in the measurement reporting. In scenarios 2, there is no L2 ID on non-3GPP connection, thus we have to consider another ID. In last meeting, some companies propose to report relay UE’s C-RNTI when relay UE is in RRC_CONNECTED state for indirect path addition. However, some other companies had some concern on the security risk that the C-RNTI may be exposed on the non-3GPP inter-UE link. 
As an alternative solution, a new type of UE ID assigned by the remote UE can be used in scenario 2 to identify a relay UE. The remote UE assigns a UE ID for the connected relay UE and inform this ID to the relay UE on the non-3GPP connection. Relay UE will report the ID to network to let network associate its AS context with the measurement reporting. 
Proposal 16.  RAN2 can ask SA3 whether there is security risk to report RRC_CONNECTED relay UE’s C-RNTI.
Proposal 17. If there is no security risk, C-RNTI is used as the UE ID reported to gNB for indirect path addition when relay UE is in RRC_CONNECTED; otherwise, an index assigned by the remote UE can be used.
Another issue is when to trigger the relay UE reporting. In Rel-17, remote UE reports the candidate relay UE(s) based on gNB configuration. Following the same principle, remote UE can report the relay UE information based on gNB’s indication or requirement.
Proposal 18.  Remote UE reports the associated relay UE(s) information based on the gNB’s requirement.
2.2.2 IDLE/INACTIVE relay UE supporting
It was agreed that it is left to UE implementation to trigger the RRC_IDLE/RRC_INACTIVE target relay UE to initiate RRC connection establishment procedure. When to trigger relay UE into RRC_CONNECTED state should be further discussed. We have two options for this issue:
Option 1: remote UE triggers the RRC_IDLE/RRC_INACTIVE relay UE into RRC_CONNECTED state before relay UE reporting.
Option 2: remote UE triggers the RRC_IDLE/RRC_INACTIVE relay UE after receiving the multi-path configuration.
In option 1, the multi-path establishment procedure can be the same as the RRC_CONNECTED relay UE case after triggering the relay UE. In option 2, the C-RNTI is not available for relay UE reporting, then an index assigned over the non-3GPP should be used, e.g., an index assigned by the remote UE proposed in section 2.2.1.
Observation 3: The multi-path establishment can be reused if the remote UE triggers the relay UE into RRC_CONNECTED before relay UE reporting. If the remote UE triggers the RRC_IDLE/RRC_INACTIVE relay UE after receiving the multi-path configuration, a new relay UE ID over non-3GPP is needed for reporting.
By comparison, we prefer option 1 for RRC_IDLE/RRC_INACTIVE relay UE in scenario 2. By Option 1, the gNB is able to get more information of the relay UE before configuring multi-path for the remote UE, thus make better selection or decision. Besides, the remote UE does not need to wait for the relay UE to enter RRC_CONNECTED state when accessing the relay UE for establishing MP, thus accelerating the whole procedure for establishing multi-path operation. 
Proposal 19: In scenario 2, remote UE triggers the RRC_IDLE/RRC_INACTIVE relay UE into RRC_CONNECTED state before reporting relay UE’s information to network. How to trigger this is left to remote/relay UE implementation.
2.2.3 Support of case G
Case G can be considered as indirect path change without PCell change (i.e. HO), which is similar like SCG change without MN HO. It was agreed case G is supported in scenario 1, but it was FFS for scenario 2. The reason is that companies have different views on whether there could be more than one candidate relay UEs for one remote UE in scenario 2, and what is the further spec impact to support case G.
In our understanding, it is a valid  use case that one remote UE has non-3GPP connection with more than one relay UE. In this release, there is only one relay UE can be configured to the remote UE for MP relaying, but network can choose the best one taking into account of the Uu link quality, maximum UL power, UL MIMO capability and other capabilities of the candidate relay UEs. Besides, if the remote UE has established the multi-path but indirect path failure happens, the gNB can reconfigure a new relay UE for remote UE to continue the multi-path operation.
Observation 4: It is a valid use case that one remote UE has non-3GPP connection with more than one relay UE, which has the following two benefits:
1. Network can choose the best relay UE taking into account of the Uu link quality, maximum UL power, UL MIMO capability and other capabilities of the candidate relay UEs.
2. Network can reconfigure a new relay UE for multi-path operation when the indirect path failure happens of the existing relay UE.
In order to optimize the system performance and improve the flexibility, such use case should be supported as long as it is feasible and the standard effort is not significant. As shown in Figure 1, we take the measurement reporting procedures defined for U2N relay as baseline. Similar to the discovery procedure in scenario 1, remote UE needs to detect the available candidate relay UE(s) from the associated relay UEs, but this step does not have spec impact and should be left to UE implementation as it happens on non-3GPP connection. Similar to scenario 1, the remote UE reports one or more candidate relay UEs to the gNB. Based on the report, the gNB selects a target relay UE and indicates the target relay UE to the remote UE in multi-path configuration. 
Based on the above discussion, we observe it is feasible to support the use case that a remote UE has non-3GPP connection with more than one relay UE, and the corresponding spec impact is to define remote UE reporting the candidate relay UEs to network, which is a straightforward solution with limited spec changes. Therefore we think the use case as well as case G should be supported.
Proposal 20: In scenario 2, the case that a remote UE has non-3GPP connection with more than one relay UEs can be supported, and the remote UE can report a list candidate relay UEs to gNB. 
Proposal 21: Case G is supported in scenario 2, i.e. relay UE change without HO.
2.3 Common UP procedures for scenario 1 and scenario 2
2.3.1 Split DRB
	Agreements from RAN2-121bis:
The concept of the ‘primary path and primary RLC entity’ is adopted for each MP split bearer configuration according to the existing definition.
In case of duplication, PDCP control PDU only transmits on the primary RLC entity same as legacy.


In DC, the split DRB is configured with a data split threshold and the primary path. When the PDCP duplication is activated, the UE always transmits the data on the primary path if the total data volume pending for transmission is smaller than the threshold. When the total data volume pending for transmission exceeds the threshold, the UE can transmit the data via either path by implementation. In the downlink, it is gNB implementation to decide which path to transmit the DL data. 
The above mechanism is applied for both PDCP data PDU and PDCP Control PDU. In multi-path relay, the legacy mechanism of DC can be reused for the split DRB data transmission, for both PDCP data PDU and PDCP Control PDU.
Proposal 22. For split DRB configuration and transmission, legacy mechanism in DC can be reused, i.e., introduce the data split threshold for data split. 
Proposal 23. In case of split bearer with duplication deactivated, PDCP control PDU is transmitted on primary path when the data split threshold is not reached, and transmitted on either path by UE implementation when the data split threshold is exceeded.
1. Conclusion
[bookmark: _GoBack]Based on above discussion, we have the following proposals and observations. 
Remaining issues for scenario 1
Observation 1: Regarding the arguments of supporting non-split SRB over indirect path, there are some clarifications： 
· The intention of RAN2#119 agreement about SRB1 and SRB2 can be configured on either the direct or the indirect path is not to allow non-split SRB1 to be configured over a non-PCell.
· PCell should be assumed as reliable enough, while indirect link may bring more latency due to two hops.
· In case the UE first accesses via L2 U2N relay, it was agreed that PCell change should be performed during indirect link-> MP, in which case the SRB1 transmission should follow target configuration as legacy. 
· If such configuration is to be supported, several new failure cases emerges, e.g. direct/indirect link failure after MP is configured or during PCell change for direct path addition, which requires RAN2 discussion and standard efforts.
· For now, there is no clear use case for such configuration, then configuration flexibility only adds work on UE implementation without good reason. 
Proposal 1: Non-split SRB1 configured only on the indirect path is not supported in scenario 1.
Proposal 2: Non-split SRB2 configured only on the indirect path is not supported in scenario 1.
Proposal 3: For split SRB1/SRB2, legacy mechanism in DC can be reused in scenario 1, i.e. network sets primary path to direct path and UE shall send RRC messages via configured primary path.
Observation 2. Since the remote UE and relay UE are in the same gNB, the gNB can reconfiguration the remote UE to release/change the indirect path before relay UE’s handover by gNB implementation.
Proposal 4. When the remote UE receives the notification from relay UE with the handover indication type, remote UE does not need to inform the gNB.
Proposal 5. RAN2 to confirm the WA as agreement that for a remote UE and relay UE in RRC_CONNECTED, the network is expected to release the multipath configuration related to this relay at the remote UE before it releases the relay UE to RRC_IDLE/RRC_INACTIVE.
Proposal 6: No specification effort to handle the case when the relay UE moves to IDLE following expiry of dataInactivityTimer, assuming the nework is expected to release the multipath configuration related to this relay at the remote UE before expiry of dataInactivityTimer.
 Proposal 7: RAN2 confirm the legacy Rel-17 method and PC5-RRC based method should be used to bring IDLE/INACTIVE Relay UE to CONNECTED state as following:
· If split SRB1 with duplication is configured, Legacy Rel-17 method should be used.
· If split SRB1 without duplication is configured, and primary RLC entity is on direct path, PC5-RRC based method should be used.
· If non-split SRB1 is configured on direct path, PC5-RRC based method should be used.
· If other configurations are to be supported:  
· If non-split SRB1 over indirect link is configured, legacy Rel-17 method should be used.
· If Split SRB1 without duplication is configured and primary RLC entity is on indirect link, legacy Rel-17 method should be used.
Proposal 8: For the PC5-RRC based solution, a new PC5-RRC message from relay UE to remote UE can be considered. RAN2 can also consider using Discovery/PC5-S message with specific SRC or L2 ID as the Rel-18 new solution.
Proposal 9: A Rel-18 relay UE can indicate whether it supports the Rel-18 new solution of bringing IDLE/INACTIVE relay UE to CONNECTED state in discovery message, and a Rel-18 remote UE indicates the candidate relay UE supporting the Rel-18 new method in measurement results. RAN2 sends LS to SA2 for this requirement.
Proposal 10: If a discovery message from a relay UE indicates the relay UE supports Rel-18 new solution, upon receiving a DCR message of which the used destination L2 ID is equals to the relay UE’s source L2 ID used for the discovery message, the RRC_IDLE/INACTIVE relay UE enters RRC_CONNECTED state. 
Proposal 11: There are two options to be considered for Rel-18 measurement configuration and reporting for MP support:
· Option 1: Remote UE reports the candidate relay UE(s) of the type requested by the gNB, e.g. only the UEs supporting Rel-18 new solution
· Option 2: Remote UE reports the discovered relay UE(s) with an capability indication (i.e. support Rel-18 new solution or not)
Proposal 12: RAN2 assumes that Rel-17 L2 U2N Relay can be used in Rel-18 MP operation unless any essential new behaviour for MP operation compared with Rel-17 L2 U2N relay operation is identified.
Proposal 13: T420 can be reused to determine indirect path addition failure in MP operation. 
Proposal 14: If RRCReconfigurationComplete message is sent by remote UE to relay UE via SRB1 PC5 RLC bearer, the existing stop condition can be reused; otherwise, new stop condition needs to be specified.
Proposal 15: For indirect path to MP, T304 and the existing stop condition is reused, assuming reconfigurationWithSync is to be used.

Remaining issues for scenario 2
Proposal 16.  RAN2 can ask SA3 whether there is security risk to report RRC_CONNECTED relay UE’s C-RNTI.
Proposal 17. If there is no security risk, C-RNTI is used as the UE ID reported to gNB for indirect path addition when relay UE is in RRC_CONNECTED; otherwise, an index assigned by the remote UE can be used.
Proposal 18.  Remote UE reports the associated relay UE(s) information based on the gNB’s requirement.
Observation 3: The multi-path establishment can be reused if the remote UE triggers the relay UE into RRC_CONNECTED before relay UE reporting. If the remote UE triggers the RRC_IDLE/RRC_INACTIVE relay UE after receiving the multi-path configuration, a new relay UE ID over non-3GPP is needed for reporting.
Proposal 19: In scenario 2, remote UE triggers the RRC_IDLE/RRC_INACTIVE relay UE into RRC_CONNECTED state before reporting relay UE’s information to network. How to trigger this is left to remote/relay UE implementation.
Observation 4: It is a valid use case that one remote UE has non-3GPP connection with more than one relay UE, which has the following two benefits:
1. Network can choose the best relay UE taking into account of the Uu link quality, maximum UL power, UL MIMO capability and other capabilities of the candidate relay UEs.
2. Network can reconfigure a new relay UE for multi-path operation when the indirect path failure happens of the existing relay UE.
Proposal 20: In scenario 2, the case that a remote UE has non-3GPP connection with more than one relay UEs can be supported, and the remote UE can report a list candidate relay UEs to gNB. 
Proposal 21: Case G is supported in scenario 2, i.e. relay UE change without HO.

Common UP procedures for scenario 1 and scenario 2
Proposal 22. For split DRB configuration and transmission, legacy mechanism in DC can be reused, i.e., introduce the data split threshold for data split. 
Proposal 23. In case of split bearer with duplication deactivated, PDCP control PDU is transmitted on primary path when the data split threshold is not reached, and transmitted on either path by UE implementation when the data split threshold is exceeded.
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