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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction:
[bookmark: _Hlk53665621]At last RAN2 meeting [1], RAN2 discussed a lot of issues and made lots of agreements on multi-path. Still, there are some open issues, e.g. RLF handling, triggering RRC_IDLE/INACTIVE relay UE state transition, notification handling and the related detailed procedures. 
In this contribution, we will further discuss these remaining issues for multi-path Scenario 1 and Scenario 2 as followings:
· CP aspects
· Discussion on Scenario 2 authorization LS reply
· RLF handling and fast recovery procedure
· RRC_IDLE/RRC_INACTIVE relay UE
· Notification handling for relay UE HO
· Path reconfiguration related timers
2. Discussion
2.1. Discussion on Scenario 2 Authorization LS Reply
[bookmark: _Hlk142376401][bookmark: OLE_LINK4]SA2 has discussed RAN2 LS in [2] and sent LS reply in [3]. On MP authorization/subscription, as SA2 has not studied nor investigated the Scenario 2, SA2 has replied to RAN2 that “Multi-path transmission authorization and subscription function for Scenario 2 in all cases is out of SA2 scope.”. However, from RAN2 perspective RAN2 can further investigate how MP scenario 2 works without explicit CN authorization. There are two candidate options on the table:

· Option 1: reuse Scenario-1 authorization information to Scenario-2
· Option 2: introduce some AS layer mechanism specific to Scenario-2

[bookmark: _Hlk142376602][bookmark: OLE_LINK1]In Option 1, the Scenario-1 authorization is configured based on the 5G ProSe Capability and the ProSe Service related subscription data, See TS 23.304 highlighted as below. However, it is obvious that both the 5G ProSe Capability and the ProSe Service related subscription data are not applicable to Scenario-2. So technically speaking, it’s not feasible to reuse Scenario-1 authorization information to Scenario-2. Moreover, even if the remote UE and relay UE in Scenario-2 may happen to have the 5G ProSe Capability and thus be able to perform the registration procedure to achieve such Scenario-1 authorization information, we think it’s a corner case in real deployment. In other words, MP scenario 2 should not be decoupled with any SL related operation including UE capability and spectrum etc. As above, Option -1 is not preferred.

	[bookmark: _Toc66692740][bookmark: _Toc69883601][bookmark: _Toc138254914][bookmark: _Toc66701922][bookmark: _Toc73625628][bookmark: OLE_LINK5]6.6.2	Registration procedure
The Registration procedure for UE is performed as defined in TS 23.502 [5] clause 4.2.2.2 with the following additions:
-	The UE includes the 5G ProSe Capability as part of the "5GMM capability" in the Registration Request message. The AMF stores the 5G ProSe Capability for 5G ProSe operation.
-	The 5G ProSe Capability indicates whether the UE supports one or more of the following ProSe capabilities:
-	5G ProSe Direct Discovery;
-	5G ProSe Direct Communication;
-	5G ProSe Layer-2 UE-to-Network Relay;
-	5G ProSe Layer-3 UE-to-Network Relay;
-	5G ProSe Layer-2 Remote UE;
-	5G ProSe Layer-3 Remote UE;
-	5G ProSe Layer-2 UE-to-UE Relay;
-	5G ProSe Layer-3 UE-to-UE Relay;
-	5G ProSe Layer-2 End UE; and
-	5G ProSe Layer-3 End UE.
-	The AMF obtains the 5G ProSe subscription data as part of the user subscription data from UDM during UE Registration procedure using Nudm_SDM service as defined in clause 4.2.2.2.2 of TS 23.502 [5].
-	The AMF determines whether the UE is authorised to use 5G ProSe services based on UE's 5G ProSe Capability and the ProSe Service Authorisation included in the subscription data received from UDM as specified in clause 5.7. ProSe NR UE-PC5-AMBR is also provided to the AMF as part of the subscription data for 5G ProSe services. The AMF stores the authorized 5G ProSe Capability.



[bookmark: _Hlk142376819][bookmark: OLE_LINK7]For Option 2, as RAN2 assumes 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, without CN authorization whether to allow MP configuration for remote UE can be left to RAN decision and implemented by gNB. Thus, from AS layer perspective, we think the gNB decision at least can be based on remote UE capability to enable scenario 2 MP relaying operation. Therefore, Option 2 is suggested to be adopted. Whether to introduce new relay UE capability in scenario 2 may also be considered. But according to RAN2 agreements reached so far, e.g., without the adaptation layer over Uu link in scenario 2 and configuring different LCIDs to relay UE local traffic and relay traffic for PDU delivery, we don’t see clear motivation to introduce new relay UE capability at current stage.
Proposal 1 A separate UE capability is introduced to indicate to gNB that a UE can serve as scenario 2 remote UE. FFS to introduce UE capability for scenario 2 relay UE.
Proposal 2 [bookmark: _Hlk142376929]Without multi-path transmission authorization/subscription function from CN, for a UE acting as the remote UE or relay UE in scenario 2, based on UE capability the gNB decides whether to configure remote UE with multi-path transmission.
According to TS 23.304 as highlighted as below, in Scenario-1, whether a remote UE or relay UE initiating the release of the signaling connection is triggered by AMF but the final decision relies on NG-RAN.
	-	If the UE is authorised to use 5G ProSe services, then the AMF should not initiate the release of the signalling connection after the completion of the Registration procedure. The release of the signalling connection relies on the decision of NG-RAN, as specified in TS 23.502 [5].



When it comes to Scenario-2. there is no authorization information by the CN. But in case gNB configures remote UE, the following cases can be considered for the relay UE:
· Case 1: Relay UE has its own data service: i.e., as normal UE the relay UE has an active PDU session connection with CN.
· Case 2: Relay UE does not have its own data: i.e., the relay UE has established RRC connection with gNB to only allow relaying multi-path transmission to/from remote UE from/to gNB, but does not maintain its PDU session connection with CN.
No matter which case occurs to relay UE, and no matter if the AMF decide to trigger the release of the relay UE’s connection or not, we think the principle for Scenario-1 can be reused here, i.e., the release of the signaling connection relies on the decision of NG-RAN. Thus, 
Proposal 3 Similar to scenario 1, in case of scenario 2, when gNB configures a relay UE to serve a remote UE’s indirect path, it is up to gNB to ensure that the relay UE’s RRC connection is not to be released. 
2.2. RLF handling and fast recovery procedure
According the previous discussions and agreements, there are the following agreements in last meeting.
	Agreements:
For Scenario-1/2, when reporting direct-path failure via indirect-path, use MCGFailureInformation message. FFS on whether additional IE needs to be introduced. For Scenario-1/2, if MCGFailureInformation is agreed for direct path failure recovery in P5, reuse T316 timer for the direct path failure recovery.



In the next step, we discuss indirect path failure and related fast recovery procedure. After indirect path failure occurs, e.g. PC5 failure in Scenario 1 or UE-UE failure in Scenario 2, remote UE can report failure information to gNB over direct path.
There are two alternatives for the reporting message upon indirect path failure:
Alt1: MCGFailureInformation;
Alt2: SidelinkUEInformation and/or UEAssistanceInformation;
For Alt1, reusing MCGFailureInformation can follow the existing concept of MCG, e.g. indirect path connected to the same node and having same MAC entity with direct path. However, MCGFailureInformation usually expect a response from gNB, e.g. UE RRC re-establishment triggers when fast recovery timer expiry, immediately reset MCG MAC and suspend RBs, which is too serious for indirect path failure case since SRBs, especially SRB1, and DRBs can still be transmitted via direct path now. Although SCGFailureInformation seems more suitable for indirect path failure information reporting, e.g. without fast recovery timer and RRC re-establishment triggering, it is easy to confuse the whole modelling with two MAC entities and two cell groups. SCGFailureInformation needs to be excluded. MCGFailureInformation can be considered with some specially operations, e.g. without fast recovery timer, not resetting the whole MAC entity but only the part of indirect path related and so on. If Alt1 is chosen, different UE behaviours need to be specified separately according to different failure types, i.e. direct path failure and indirect path failure, which is not very friendly to standardized UE behaviours.
For Alt2, SidelinkUEInformation is used to report legacy sidelink radio link failure. Upon detecting the sidelink radio link failure for a specific destination, UE will release the PDCP entity, RLC entity and the logical channel of the SL RBs for PC5-RRC message of this destination and report to its gNB. The remote UE in Scenairo-1 can reuse this message to report indirect path failure, suspend related RBs and reset the MAC part of indirect path. In the same way, UEAssistanceInformation can be reused for UE-UE failure information reporting in Scenario 2. Furthermore, UEAssistanceInformation can be used for relay UE Uu failure information reporting in both Scenario 1 and Scenario 2.
In general, no matter which message is chosen, it needs to be accompanied by the following same operations: no fast recovery timer, suspend related RBs and reset the MAC part of indirect path. And new failure types may be introduced, e.g. relay UE Uu failure and inter-UE failure.  We slightly prefer Alt2 since it is more consistent with existing UE behaviours.
Proposal 4 For both Scenario 1&2, UEAssistanceInformation is reused to report the indirect path failure information without fast recovery timer and new failure types are introduced, e.g. relay UE Uu failure and inter-UE failure for Scenario 2. 
Proposal 5 RAN2 to confirm that SidelinkUEInformation is reused to report SL radio link failure of indirect path for Scenario 1.
2.3. RRC_IDLE/RRC_INACTIVE relay UE
In last RAN2 meetings, RAN2 had achieved the following agreements and working assumption:
	Agreements:
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.
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
Working assumption: Proposal 11	[20/21] For multi-path Relay 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. R2 further discuss the solution for Scenario-1.
Agreements:
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.



Regarding the issues related to RRC_IDLE/RRC_INACTIVE relay UE, we discuss separately for Scenario 1 and Scenairo-2 in the following sub-sections.
2.3.1. Scenario 1 
According to last RAN2 meeting agreements, both the legacy Rel-17 behavior and a PC5-RRC trigger were agreed for bringing the IDLE/INACTIVE relay UE to RRC_CONNECTED in multi-path scenario 1. The former can be used when split SRB1 is configured and the latter is at least for other cases. However, we think that the above mechanism can only work well with the assumption that all relay UEs are Rel-18 relay UEs or with multi-path relay capability, e.g. supporting the new PC5-RRC trigger. Otherwise, if co-existence of Rel-17 relay UEs and Rel-18 relay UEs occurs, there may be an issue on how the serving gNB of remote UE to differentiate between a Rel-17 target relay UE and a Rel-18 target relay UE and configure the proper SRB1 path for Rel-17 relay UE since they cannot support the new PC5-RRC trigger.
Observation 1: A new PC5-RRC trigger cannot be supported by a Rel-17 relay UE.
According to newest SA2 agreements, there is no difference between relay UEs in Rel-17 indirect-only link and in Rel-18 multi-path relay link, e.g. from the perspective of discovery&PC5-S procedures and authorization. From RAN2 side, at least the new PC5-RRC trigger can be the difference between Rel-17 and Rel-18 relay UEs. However, the serving gNB of remote UE cannot differentiate the capability of a target relay UE staying in IDLE/INACTIVE state by now. The potential scenarios and their corresponding solutions may be as followings:
Scenario 1: the assumption is that all relay UEs can be Rel-18 relay UE, i.e. supporting the new PC5-RRC trigger;
Scenario 2a: with co-existence of Rel-17 relay UEs and Rel-18 relay UEs, the serving gNB of remote UE blindly configures the path of SRB1 and a multi-path addition procedure will fail if a target Rel-17 relay UE meets the case of SRB1 on direct path; 
Scenario 2b: with co-existence of Rel-17 relay UEs and Rel-18 relay UEs, some enhancements are needed for the serving gNB of remote UE to differentiate Rel-17 relay UE, e.g. discovery and measurement reporting.
In our understanding, scenario 1 and scenario 2a are simpler, i.e. without extra specification efforts. From the perspective of the validity of deployment, these two are also reasonable. Relay UE deployment plans are not heard even after R18 frozen. In the timeline of specification and deployment, when relay UE will plan to enter commercial market, R18 spec and even latter release would be mature. Rel-18 relay UE only needs a minimal upgrade and can support a broader multi-path scenario compared to a Rel-17 relay UE. In terms of timeline and cost, it is highly unlikely that a deployment scenario will have a large number of Rel-17 relay UEs and a small number of Rel-18 ones.
[bookmark: OLE_LINK6]Observation 2: In terms of timeline and cost, it is feasible and reasonable to deploy Rel-18 relay UE directly.
For scenario 2b, new capability acquisition during discovery or PC5-S initial procedures and remote UE reporting to its serving gNB with relay UE’s Rel-18 capability may be considered further by both SA2 and RAN2. Lots of detailed discussion and cross-group collaboration may not be avoided. SA2’s specs will freeze in June 2023. Scenario 2b is not preferable.
Observation 3: Considering the SA2 budget, there is no enough time to have specific enhancement for the mixed deployment scenario: multi-path configuration with R18 remote UE and R17 relay UE.
Hence,
Proposal 6 It is totally up to gNB implementation to configure the path of SRB1 of remote UE, e.g. duplication SRB1, when Rel-17 relay UE is used, i.e. no specific enhancement for the serving gNB of remote UE to differentiate Rel-17 relay UE in both RAN2 and SA2.
Furthermore, there is an issue that RRC connection establishment procedure of relay UE triggered by remote UE PC5 RRC may be failure after the E2E RRC Reconfiguration Complete message of remote UE has been transmitted successfully via the direct path. In this case, in remote UE or gNB, E2E RRC Reconfiguration procedure has been completed, e.g. related timer stopped. In release 17, the remote UE will consider indirect path addition successful upon successfully sending RRCReconfigurationComplete message via direct path, i.e. Uu RLC acknowledgement is received from NW. Later, if relay UE fails for RRC connection establishment, the relay UE can inform remote UE about its RRC connection establishment failure via PC5 Notification message. And remote UE then initiates the RRC connection re-establishment procedure. In release 18, relay UE PC5 notification procedure can reuse R17. However, RRC connection re-establishment is not needed since there is still a direct path available for remote UE data transfer.  It can be left to NW implementation on how to reconfigure remote UE, e.g. release multi-path or new addition procedure.
Proposal 7 It is left to NW implementation on how to reconfigure remote UE, e.g. release multi-path or new addition procedure, when RRCReconfigurationComplete message has been received via direct path but relay UE RRC connected establishment fails.
2.3.2. Scenario 2 
During online discussion of last meetings, there are concerns that some Scenario 2 specific issues need to be considered altogether with the above WA, i.e., whether the target relay UE needs to be in RRC_CONNECTED for multi-path operation and how the gNB learns the relationship between the UEs, e.g., via C-RNTI or S-TMSI reporting. Regarding the potential issues related to RRC_IDLE/RRC_INACTIVE relay UE for Scenario 2, our views are summarized as below:
Firstly, as the interface between remote UE and relay UE is non-standardized, we believe it’s reasonable to 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, i.e., the above WA can be confirmed into agreement.
Proposal 8 For Scenario 2, RAN2 to confirm the WA into agreement, i.e., 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.
Secondly, since RAN2 has already agreed that for Scenario 2 the relationship between remote UE and relay UE in Scenario 2 is pre-configured or static, we think it may be difficult for the gNB to check the validity of the inter-UE relationship when the relay UE is in RRC_IDLE/RRC_INACTIVE. If the remote UE is allowed to report relay UE’s ID (e.g. S-TMSI or I-RNTI) when relay UE is in RRC_IDLE/RRC_INACTIVE state, unnecessary RRC state transition of relay UE may be avoided in the case that gNB does not decide to configure multi-path for the remote UE. But this solution will introduce extra complexity to handle different ID types, ID invalidation and unpredictable state transitions due to other causes.  Therefore, RAN2 are suggested to only support remote UE to report the inter-UE relationship after relay UE successfully entering RRC_CONNECTED in this release. 
Proposal 9 For Scenario 2, RAN2 assumes that remote UE can report the inter-UE relationship only after relay UE successfully entering RRC_CONNECTED in this release. 
Moreover, RAN2 may discuss the potential Uu impact on how for remote UE to report the inter-UE relationship. For example, there are two candidate solutions:
Option 1: remote UE oriented solution under common permission by NW, i.e., remote UE autonomously reports the inter-UE relationship with the relay UE after it triggers the relay UE successfully entering RRC_CONNECTED, e.g. with common reporting permission in SIB. The corresponding steps are described as below:
· Step 1: remote UE implementation triggers the relay UE in RRC_IDLE/RRC_INACTIVE to initiate RRC connection establishment/resume procedure, e.g. with common reporting permission in SIB.
· Step 2: if the relay UE successfully enters RRC_CONNECTED, the relay UE forwards its C-RNTI and serving cell ID (NCGI) to the remote UE.
· Step 3: remote UE initiates the report of the inter-UE relationship with the relay UE’ C-RNTI and serving cell ID (NCGI) to the gNB.
· Step 4: the gNB configures remote UE with the multi path operation with the relay UE.  However, there may be a risk or waste that gNB will only release relay UE if it is not intended to add Ideal-BH relay link based on its algorithm, system load or other reasons. Or, when gNB does not decide to configure multi-path scenario 2 to any remote UE due to high system load or its situation, the reporting permission in SIB will be switched off by NW.


Option 2: NW controlled solution under UE specific permission, i.e., remote UE only reports the inter-UE relationship with the relay UE after the gNB indication. The corresponding steps are described as below:
· Step 1: remote UE receives the gNB indication or reconfiguration for relay link, additionally which may include the target cell(s) information. Furthermore, there should be additional UE capability for Scenario 2, e.g. one capability bit. gNB can decide whether dedicated scenario 2 permission is needed only for a UE with this capability bit.
· Step 2: similar as the Step 1 described in Option-1. This Step may be executed only when the camping cell of the relay UE is the same as the target cell(s) indicated by the gNB.
· Step 3: similar as the Step 2 described in Option-1. 
· Step 4: similar as the Step 3 described in Option-1. In this Step, the remote UE’s reporting of relay UE’s serving cell ID (NCGI) can be skipped since the target cell(s) is indicated by the gNB.
· Step 5: the gNB configures relay UE /and remote UE with the multi path operation.  


In general, we think both options can work. Option 1 is useful for the mobile originated traffic or signalling at the remote UE side and common reporting permission can also guarantee that the reporting is somehow under control of NW. While Option 2 is useful for mobility management of multi path operation especially when there is no UL traffic at the moment but only DL traffic arrival for the remote UE and UE specific reporting control is more accurate but with a little higher signalling overhead. However, since the Remote UE is RRC_CONNECTED UE, the signalling overhead is not a big issue. And there is extra UE complexity to read with common reporting permission in SIB. Therefore, Option 2 is preferred.
	
	Option 1
	Option 2

	Description
	Remote UE decide when to trigger state transition of relay UE and then report to gNB under common permission by NW
	NW control when Remote/relay UE report the relationship per UE level

	Pros
	Remote UE reporting the relationship if needed by NW permission 
	Indication/reconfiguration by NW is per UE level


	Cons
	Reporting permission is cell level, e.g. SIB modification upon load situation change

	May have more signaling overhead


Hence, we propose:
Proposal 10 For Scenario 2, with UE specific permission by NW, remote UE can report relay UE’s ID, i.e. C-RNTI and serving cell ID, after it triggers the relay UE entering RRC_CONNECTED.
2.4. Notification handling for relay UE HO
According the previous discussions, there are the following agreements in last meeting.
	Agreement:
For Scenario-1/2, not pursue remote UE notifying network upon reception of notification message indicating relay UE handover. FFS whether rely on network to release configuration of relay UE at remote UE before relay UE handover, or rely on remote UE to suspend the indirect path upon reception of notification message indicating relay UE handover.



In our understanding, there are two directions to handle this notification issue for relay UE handover:
Direction 1: in network side, smart network implementation can guarantee that indirect path has been released in a remote UE before its relay UE performs handover procedure. For example, when serving gNB decides to hand over a relay UE, it should firstly complete the release procedure(s) of indirect path related to this relay UE for each of related remote UE. After reception of reconfiguration complete message for indirect path release from each remote UE, handover signaling is sent to the relay UE. In this way, each remote UE does not need to handle with relay UE handover case. However, this delayed handover processing may bring the risk of handover failure to the relay UE. 
Direction 2: in remote UE side, if it receives the legacy PC5 HO notification from relay UE, it can suspend the indirect path and wait for gNB releasing this indirect path related to the HO relay UE, which assumes that SRB1 is still available, e.g. the primary path of split SRB1 or the only path of SRB1 always on direct path. If SRB1 is not available upon suspending indirect path, remote UE will trigger RRC re-establishment as legacy.
The above two directions are not mutually exclusive. They can usually be used together.
Proposal 11 It is left to network implementation to guarantee release indirect path from a remote UE before its relay UE performs handover procedure.
Proposal 12 From the perspective of remote UE, it will suspend the related indirect path upon reception of relay UE’s handover notification if its E2E SRB1 is still available. Otherwise (SRB1 not available), remote UE triggers RRC re-establishment.
2.5. Path reconfiguration related timers
The agreements on path reconfiguration related timers are reached as below.  
	Agreements:
For Scenario-1, use T304-like timer for direct path addition and change. FFS on expiry behavior.
For Scenario-1, use T420-like timer for indirect path addition and change. FFS on stop condition and expiry behavior.
FFS if these two timers are new or reuse the existing timers.


2.5.1. [bookmark: OLE_LINK3][bookmark: OLE_LINK2]T304-like timer
The general signaling procedures for direct path addition and change are still under discussion in the post email #403 [4]. For the direct path addition procedure (see Section 1.1 of the post email #403) and the direct path change procedure (see Section 1.3 of the post email #403), it is observed that either the direct path addition or change procedure is executed by the RRCReconfiguration message. Furthermore, the RRCReconfiguration message may include at least a target PCell so that the remote UE performs random access procedure towards the target PCell serving the direct path subsequently. In our understanding, the target PCell is configured within the reconfigurationWithSync for the MCG as legacy Uu, which can be configured along with the other SL relay specific direct path configuration (e.g., RLC channel configuration and bearer mapping). So, for the T304-like timer start and stop conditions, the legacy conditions related to the reconfiguration with sync procedure can be inherited, i.e., the remote UE starts the T304-like timer upon reception of RRCReconfiguration message including reconfigurationWithSync for the MCG and stops the T304-like timer upon successful completion of random access on the target PCell. While for the T304-like timer expiry, it means the PCell addition or change fails for the direct path, which causes the same consequence as handover failure. From this perspective, we think the T304-like timer expiry results in initiating the RRC re-establishment procedure just as legacy handover failure. Therefore, we propose the T304-like timer start, stop and expiry conditions for direct path addition and change as shown in below Table 1. 
Observation 4: For Scenario-1, the T304-like timer start, stop and expiry conditions can be covered by the existing timer T304 for direct path addition and change (see Table 1). 
Table 1. T304-like timer table for direct path addition and change
	Timer
	Start
	Stop
	At expiry

	T304-like
	Upon reception of RRCReconfiguration message including reconfigurationWithSync for the MCG.
	Upon successful completion of random access on the target PCell.

	Initiate the RRC re-establishment procedure.



Hence, reusing the existing T304 for T304-like timer is enough.
Proposal 13 For Scenario-1, RAN2 to agree that T304-like timer for direct path addition and change reuses the existing timer T304.
2.5.2. T420-like timer
The general signaling procedures for indirect path addition and change are also under discussion in the post email #403 [4]. For the indirect path addition procedure (see Section 1.2 of the post email #403) and the indirect path change procedure (see Section 1.4 of the post email #403), it’s noted that the target path(s) for transmission of the RRCReconfigurationComplete message is very different from the d2i/i2i path switch procedure, see as follows:
· For the d2i/i2i path switch procedure, the RRCReconfigurationComplete message is transmitted only on the indirect path via a relay UE. And thus, the existing T420 timer mechanism is introduced based on the indirect path related conditions.
· While for the indirect path addition or change procedure, transmission of the RRCReconfigurationComplete message has two different cases.
· Case 1: If remote UE’s SRB1 is configured only on the direct path, the RRCReconfigurationComplete message is transmitted only on direct path.
· Case 2: If remote UE’s split SRB1 with duplication enabled is configured, the RRCReconfigurationComplete message is transmitted on both direct path and indirect path.
In the above Case 1, transmission of the RRCReconfigurationComplete message has nothing to do with the indirect path related conditions. Therefore, we think the T420-like timer should not be started in such a case. 
Proposal 14 For Scenario-1, RAN2 to confirm that if remote UE’s SRB1 is configured only on the direct path, the T420-like timer is NOT started for indirect path addition and change.
In the above Case 2, transmission of the RRCReconfigurationComplete message is impacted by the indirect path related conditions. From this perspective, we find that at least that the legacy T420 timer related start and stop conditions can be inherited. For example, if remote UE’s split SRB1 with duplication enabled is configured: 
· [bookmark: _Hlk142503854]The T420-like timer is started upon reception of RRCReconfiguration message including indirect path addition or change config.
· The T420-like timer is stopped upon successfully sending RRCReconfigurationComplete message (i.e., PC5 RLC acknowledgement is received from target L2 U2N Relay UE).
However, for the T420-like timer expiry behavior, it needs further consideration. When the legacy T420 timer expires, the remote UE considers path switch failure and the path switch failure will result in performing RRC re-establishment procedure. But for the T420-like timer expiry, even if the indirect path addition or change failure happens, such indirect path addition or change failure should not lead to RRC re-establishment procedure since the PCell is always configured on the direct path and the PCell is still working well in such a case. Hence, we suggest that the remote UE just reports the indirect path addition or change failure to the gNB via direct path using UEAssistanceInformation message, without triggering RRC re-establishment procedure, i.e.: 
· Upon T420-like timer expiry, the remote UE reports indirect path addition or change failure to the gNB via UE Assistance Information procedure.
As above, we provide a summary on the T420-like timer for indirect path addition and change in Table 2 as below.
Proposal 15 For Scenario-1, RAN2 to agree the following T420-like timer table for indirect path addition and change (see in Table 2).
Table 2. T420-like timer table for direct path addition and change.
	Timer
	Start
	Stop
	At expiry

	T420-like
	If split SRB1 with duplication enabled is configured: Upon reception of the RRCReconfiguration message including indirect path addition or change config.
	Upon successfully sending RRCReconfigurationComplete message (i.e., PC5 RLC acknowledgement is received from target L2 U2N Relay UE).
	Report indirect path addition or change failure to the network via UE Assistance Information procedure.



In comparison with the existing T420 (as shown in below Table 3), given that the T420-like is not started in some condition and the expiry of T420-like timer doesn’t result in RRC re-establishment, we think the T420-like has relatively large difference from the existing T420 timer. Thus, a new timer introduced for the T420-like timer is preferred.
Table 3. Existing T420 timer table
	Timer
	Start
	Stop
	At expiry

	T420
	Upon reception of the RRCReconfiguration message including sl-PathSwitchConfig.
	Upon successfully sending RRCReconfigurationComplete message (i.e., PC5 RLC acknowledgement is received from target L2 U2N Relay UE).
	Perform the RRC re-establishment procedure as specified in 5.3.7.


Proposal 16 For Scenario-1, T420-like timer for indirect path addition and change is a new timer.

3. Conclusion 
In this paper, we further discuss the remaining issues for Multi-path scenario 1 and scenario 2 and the following proposals are given:
Observation 1	A new PC5-RRC trigger cannot be supported by a Rel-17 relay UE.
Observation 2	In terms of timeline and cost, it is feasible and reasonable to deploy Rel-18 relay UE directly.
Observation 3	Considering the SA2 budget, there is no enough time to have specific enhancement for the mixed deployment scenario: multi-path configuration with R18 remote UE and R17 relay UE.
Observation 4	For Scenario-1, the T304-like timer start, stop and expiry conditions can be covered by the existing timer T304 for direct path addition and change (see Table 1).
And
Proposal 1 A separate UE capability is introduced to indicate to gNB that a UE can serve as scenario 2 remote UE. FFS to introduce UE capability for scenario 2 relay UE.
Proposal 2 Without multi-path transmission authorization/subscription function from CN, for a UE acting as the remote UE or relay UE in scenario 2, based on UE capability the gNB decides whether to configure remote UE with multi-path transmission.
Proposal 3 Similar to scenario 1, in case of scenario 2, when gNB configures a relay UE to serve a remote UE’s indirect path, it is up to gNB to ensure that the relay UE’s RRC connection is not to be released. 
Proposal 4 For both Scenario 1&2, UEAssistanceInformation is reused to report the indirect path failure information without fast recovery timer and new failure types are introduced, e.g. relay UE Uu failure and inter-UE failure for Scenario 2. 
Proposal 5 RAN2 to confirm that SidelinkUEInformation is reused to report SL radio link failure of indirect path for Scenario 1.
Proposal 6 It is totally up to gNB implementation to configure the path of SRB1 of remote UE, e.g. duplication SRB1, when Rel-17 relay UE is used, i.e. no specific enhancement for the serving gNB of remote UE to differentiate Rel-17 relay UE in both RAN2 and SA2.
Proposal 7 It is left to NW implementation on how to reconfigure remote UE, e.g. release multi-path or new addition procedure, when RRCReconfigurationComplete message has been received via direct path but relay UE RRC connected establishment fails.
Proposal 8 For Scenario 2, RAN2 to confirm the WA into agreement, i.e., 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.
Proposal 9 For Scenario 2, RAN2 assumes that remote UE can report the inter-UE relationship only after relay UE successfully entering RRC_CONNECTED in this release. 
Proposal 10 For Scenario 2, with UE specific permission by NW, remote UE can report relay UE’s ID, i.e. C-RNTI and serving cell ID, after it triggers the relay UE entering RRC_CONNECTED.
Proposal 11 It is left to network implementation to guarantee release indirect path from a remote UE before its relay UE performs handover procedure.
Proposal 12 From the perspective of remote UE, it will suspend the related indirect path upon reception of relay UE’s handover notification if its E2E SRB1 is still available. Otherwise (SRB1 not available), remote UE triggers RRC re-establishment.
Proposal 13 For Scenario-1, RAN2 to agree that T304-like timer for direct path addition and change reuses the existing timer T304.
Proposal 14 For Scenario-1, RAN2 to confirm that if remote UE’s SRB1 is configured only on the direct path, the T420-like timer is NOT started for indirect path addition and change.
Proposal 15 For Scenario-1, RAN2 to agree the following T420-like timer table for indirect path addition and change (see in Table 2).
[bookmark: _GoBack]Table 2. T420-like timer table for direct path addition and change.
	Timer
	Start
	Stop
	At expiry

	T420-like
	If split SRB1 with duplication enabled is configured: Upon reception of the RRCReconfiguration message including indirect path addition or change config.
	Upon successfully sending RRCReconfigurationComplete message (i.e., PC5 RLC acknowledgement is received from target L2 U2N Relay UE).
	Report indirect path addition or change failure to the network via UE Assistance Information procedure.



Proposal 16 For Scenario-1, T420-like timer for indirect path addition and change is a new timer.
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