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1. Introduction
[bookmark: _Hlk46842767][bookmark: Proposal_Pattern_Length]In the last meeting [RAN2#120], multi-path relay study concluded, and it was agreed to move forward with the normative work. The final study related agreements are as shown below for reference. In this contribution, we aim to discuss some of the open aspects related to the control plane for both scenario 1 and scenario 2.
Support PCell on the direct path only when the UE is in multi-path operation, for both scenario 1 and scenario 2.
Proposal 1	[Easy] RAN2 confirms the following WA for Scenario 2.
•Bearer identification except LCID is not needed in L2 PDU over Uu link in Scenario 2. Only 1:1 bearer mapping is supported over Uu link for the indirect path. FFS how to configure the mapping.
•Without the adaptation layer over Uu link in scenario 2, a PDCP PDU can be delivered to an intended PDCP entity or RLC entity for support of more than one RB over Uu link e.g. by configuring 1:1 bearer mapping and different Uu RLC channels for relay UE local traffic and relay traffic for PDU delivery.
•Do not specify adaptation layer over Uu link for scenario 2 in RAN2.
Proposal 2	[Easy] How to configure 1:1 bearer mapping and potential spec impact can be discussed in normative phase.
Proposal 3	[Easy] In principle, Mode 1 RA can be supported for the remote UE configured with multi-path in Scenario 1.
Proposal 7 (modified)	[Easy] R2 confirms that split SRB can be configured with or without duplication as a baseline, for both scenarios (assuming it is supported in scenario 2 as proposed elsewhere). Further restrictions can be discussed in normative phase.
Proposal 13.	[Easy]For scenario 2, non-split SRB1/2 is allowed to be configured on direct path.

Proposal 14 (modified)	[Easy] Remote UE storing indirect path configuration (e.g., SRAP and PC5-RLC channel configurations) and resuming directly into multi-path configuration is not supported for scenario 1.
Proposal 16 (modified)	[Easy] If CSS for SI is configured within the active BWP on PCell, the remote UE can perform direct system information acquisition on PCell as currently specified in 38.331; besides, dedicated signaling can be used to deliver SIB via SRB1 configured on direct and/or indirect path as currently specified in 38.331.
Proposal 17	[Easy] Upon detection of 3GPP-defined RLF failure in one path, remote UE (configured with MP) can report path failure via the alternative available path if SRB1 is configured on the alternative path or split SRB1 is configured.
Proposal 21 (modified)	[Easy] PDCP Control PDU is not duplicated.
RAN2 do not define a control plane primary path concept in the study phase; FFS if something needs to be defined in normative work, but it should be driven by functionality and technical benefits.
Proposal 6a	[RAN2 to discuss] case B and case D are not supported for Scenario 2. 
Proposal 9 (modified)	[RAN2 to discuss] For Scenario 2, Case E is not supported. 
For Scenario 2, whether to support Case G is discussed in normative phase, but RAN2 will not do additional work to enable it for Scenario 2 over Scenario 1.
Whether SRB1/2 can be configured in different path for Scenario 1 can be discussed in normative phase.
Whether non-split SRB1/2 is allowed to be configured on indirect path for scenario 2 and whether split SRB1/2 is supported for scenario 2 can be discussed in normative work.

Remote UE storing indirect path configuration or not and use it to resume to MP configuration in scenario 2 is not supported.
RAN2 will downselect the solution for triggering IDLE/INACTIVE relay UE to enter CONNECTED state from:
-Option 1 (SL-RLC or UP-based approach (excluding SL-RLC1)), 
-Option 3 (PC5-RRC approach) 
-Option 4( RRCReconfigurationComplete-based approach), 
Discovery/PC5-S-based solution can be further discussed if initiated from SA2.

Multi-path relay study phase is complete and can proceed to normative work from RAN2 perspective, for both scenarios 1 and 2.

1. Discussion
Control plane aspects
[bookmark: _Toc110962505][bookmark: _Toc110962510][bookmark: _Toc110962524][bookmark: _Toc110962565][bookmark: _Toc110966589][bookmark: _Toc110966849][bookmark: _Toc110967584][bookmark: _Toc110967684]Mapping of configuration for scenario 2 
During the last meeting, the working assumption that there is no bearer identification except LCID over Uu link for scenario 2 was confirmed; it was agreed that only 1:1 bearer mapping would be supported for the indirect path (i.e. ideal link). As per the agreement, when there is more than one radio bearer to be supported over the Relay UE’s Uu link, it was considered that a PDCP PDU can be delivered to the responsible PDCP entity or RLC entity at the gNB in uplink with proper 1:1 bearer mapping and configuration of different Uu RLC channels for the Relay UE. This is in effect because there is no adaptation layer supported in scenario 2. Therefore, there is no SRAP configuration that can be applied by the SRAP layer to determine the egress link and egress RLC channel and perform corresponding mapping of the PDU. This functionality of 1:1 mapping of the PDUs has to be handled by utilizing direct RRC configuration and performed at the RLC/PDCP layer appropriately. 
Proposal 1. For scenario 2, the configuration of 1:1 bearer mapping to corresponding Uu RLC Channel is provided through dedicated signalling for L2 Remote UE and Relay UE and the procedures are handled within RRC and RLC/PDCP protocols. 
SRB support
[bookmark: _Toc115374642][bookmark: _Toc115375745][bookmark: _Toc115295822][bookmark: _Toc115295841]During the last meeting, it was agreed that, for SRB transmission in scenario 1, SRB1 and SRB2 can be configured on either direct or indirect path or both for duplication. There is FFS on whether they can be configured on different paths from one another. In general, we think that it is up to gNB configuration to potentially configure SRB1 on direct path and SRB2 on indirect path and vice versa. We think that it is practical for gNB to configure both SRB1 and SRB2 on the PCell/direct path (where the remote UE has its RRC entity in the corresponding cell), however this is up to gNB implementation, and we need not restrict it in any way. 
Proposal 2. For scenario 1, SRB1 and SRB2 can be configured on different paths from one another by gNB i.e. up to gNB implementation. 
One of the key tenets of multi-path is to enhance reliability; in accordance, we have agreed to support split SRB for both scenarios with duplication using gNB configuration. This is assuming that the SRB traffic can be carried over indirect path in scenario 2. At the same time, we need to discuss if any restrictions corresponding to the support of split SRB in this scenario are necessary, since we also agreed that split SRB without duplication is supported as per legacy. Considering that the ideal interface in indirect path in scenario 2 is not in 3GPP realm, the SRB/DRB differentiation and mapping need to be left to UE implementation. Since the remote UE and relay UE will be in close proximity, direct path RLF occurring only for Remote UE and not for the Relay UE is a corner case, however, if it happens, we have agreed that the remote UE could provide failure information over the indirect path as long as SRB1 or split SRB1 is configured over the indirect path. 
In general, since scenario 2 is primarily meant for UE aggregation where both direct path and the ideal interface path are considered to be stable and always available, we think it is better to not support non-split SRB1/2 via only the ideal interface path..   Consequently, when direct path RLF is detected, the UE triggers RRC connection re-establishment (since SRB1/2 is not configured on the ideal interface path). 
Proposal 3. For scenario 2, non-split SRB1/2 is not supported on indirect path and when direct path RLF occurs, RRC connection re-establishment is triggered.
As for the split SRB1/2 in scenario 2, it could be configured to promote duplication and reliability especially for cell-edge scenarios. Both SRB and DRB can be duplicated and transmitted over the two links. It will be up to implementation of remote UE/relay UE to differentiate and forward the SRB and DRB over the ideal interface. 
Proposal 4. For scenario 2, split SRB1/2 is supported with duplication for reliability.
At the same time, which path is used in the downlink when duplication is not configured for a given bearer, is left to gNB implementation. 
Proposal 5. For DL transmission, when multi-path is enabled and duplication is not enabled for a remote UE, and when both direct and indirect paths are available, it is up to network implementation to choose which of the two paths is used.
RLF and re-establishment
In the last meeting, we agreed that when multi-path is configured, upon detection of RLF in one path, the remote UE can report path failure via the alternative available path if SRB1 is configured or split SRB1 is configured on that path. In addition to SRB configuration, the gNB can also indicate for which path RLF recovery is enabled and which path is used for connection re-establishment. 
Proposal 6. In scenario 1, gNB can configure which path is used for RRC connection re-establishment upon failure of that path(s) regardless of which path (direct or indirect) is used for RRC connection establishment. 
In scenario 2, as discussed above, we think that split SRB1/2 can be supported utilizing both the paths for increasing reliability. However, when direct path RLF is detected, there are two options possible: 
a) trigger RRC connection re-establishment and release the indirect path 
b) keep the indirect path, provide failure information to gNB and wait for the direct path link to recover. 
In option b) some procedure or mechanism has to be defined to maintain the indirect path for a certain period of time and suspend the direct path; if the direct link does not recover, gNB provides reconfiguration thereafter to perform handover to a different cell to resume the direct path, after releasing the indirect path (as per previous agreement case E [The remote UE operating in multi-path changes the direct path to a different cell of the same gNB while using the serving relay UE for the indirect path under the same gNB] is not supported). 
Proposal 7. In scenario 2, if multi-path split bearer is supported for SRB1 and SRB2, and direct path RLF is detected, RAN2 to discuss whether RRC connection re-establishment is triggered or a new procedure as per option b) is defined.    
In another situation, assuming that the direct path is always available, if the UE-UE ideal link fails in scenario 2 (which in itself is a rare scenario), either the Remote UE or the Relay UE can inform the gNB about the failure to ensure that the corresponding configuration is released.
Proposal 8. Upon UE-UE ideal link failure in scenario 2, either remote UE or relay UE can inform the gNB to release indirect path configuration.
  Enabling multi-path for scenario 1
[bookmark: _Toc110605159][bookmark: _Toc110605196][bookmark: _Toc110607281][bookmark: _Toc110611116][bookmark: _Toc110611295][bookmark: _Toc110611343][bookmark: _Toc110848800]For L2 U2N Relay based indirect path, the gNB may enable the support of multi-path to a Remote UE either explicitly or implicitly by sending measurement configuration or configuring necessary link quality thresholds. The Remote UE performs measurements and provides the report to the gNB via the existing link that can be direct or indirect relay path. Thereafter, the gNB adds the new path by providing relevant bearer configuration to Remote UE and Relay UE accordingly. This procedure uses Release-17 path switching as baseline. It is possible that the Remote UE had an active connection to the gNB directly and finds another indirect path which satisfies certain criteria e.g. PC5 link threshold with hysteresis criterion, and this indirect path is configured as an additional path to enable multi-path transmission [case 1]. Another use case is where the Remote UE is active on the indirect path and finds that a Uu link is available which satisfies e.g Uu link quality threshold with hysteresis condition, and consequently this direct Uu path is configured as an additional link to support multi-path [case 2].  
Proposal 9. [bookmark: _Toc115295824][bookmark: _Toc115295843][bookmark: _Toc115374647][bookmark: _Toc115375750][bookmark: _Toc110953759][bookmark: _Toc110962239][bookmark: _Toc110962280][bookmark: _Toc110962329][bookmark: _Toc110962369][bookmark: _Toc110966770][bookmark: _Toc110966856][bookmark: _Toc110967591][bookmark: _Toc110967643][bookmark: _Toc110968749]For scenario 1, gNB provides link quality thresholds for enabling multi-path at the Remote UE either via broadcast signalling or dedicated signalling. i.e. PC5 link quality threshold to enable candidate relay UE measurement report if already using direct path and Uu link quality threshold to enable the direct path measurement report if already using indirect path. 
The signalling flow for both the cases, [case 1] when adding indirect path, and [case 2] when adding direct path are shown in Figure 1 and Figure 2, respectively. 


 
               
[bookmark: _Ref110960996]Figure 1: Signalling flow when adding indirect path for scenario 1 (left) Figure 2: Signalling flow when adding direct path for scenario 1 (right)
Figure 1 showcases the procedure for when indirect path is added while the Remote UE has an existing direct path. Rel-17 path switching procedure is followed wherein the Remote UE provides a list of candidate relay UEs satisfying AS criteria and the gNB chooses the Relay UE. The gNB continues to maintain the Remote UE’s Uu link and the Remote UE continues to perform Uu procedures e.g. RLM after being connected on both the paths. Figure 2 shows the addition of a direct path when the Remote UE is already active with an indirect path. This will happen as per legacy procedure and once the Remote UE performs RACH with the gNB, it is aware that the Remote UE is now active with multiple paths and the Remote UE/Relay UE maintain the PC5 link. 
Proposal 10. [bookmark: _Toc110962241][bookmark: _Toc110962282][bookmark: _Toc110962331][bookmark: _Toc110962371][bookmark: _Toc110966772][bookmark: _Toc110966858][bookmark: _Toc110967593][bookmark: _Toc110967645][bookmark: _Toc110968751][bookmark: _Toc115295825][bookmark: _Toc115295844][bookmark: _Toc115374648][bookmark: _Toc115375751]In scenario 1, when direct path is added alongside indirect path, the indirect path is not affected and the Remote UE/Relay UE maintains the indirect path i.e. Remote UE or Relay UE’s AS layer does not release the corresponding PC5-RRC connection (and PC5 unicast link) after receiving RRC reconfiguration from gNB.
Enabling multi-path for scenario 2
For UE-UE ideal link based indirect path, we agreed already that the link between Remote UE and the Relay UE is pre-configured or static, we can consider that it is established independent of the gNB involvement. Thereafter, we need to discuss whether the Remote UE or the Relay UE conveys the Relay UE information to the gNB. Since the Relay UE may be in RRC_IDLE/INACTIVE when the ideal link is established, it is most relevant if the Remote UE uses the direct path to provide Relay UE information either using existing SidelinkUEInformation message or a new message. 
Figure 3 showcases how the Remote UE establishes the ideal UE-UE link and provides the gNB with some information on the Relay UE including at least some identification of the relay UE and the serving cell information. This information should be made available to the Remote UE by the Relay UE based on implementation. The gNB thereafter provides configuration to the Remote UE and the Relay UE whenever it decides to add the Relay path for multi-path. Since the ideal link is non-3GPP based, it is out of 3GPP scope when this link is actually established, and it is left to gNB configuration for addition of this link for multi-path purposes.
Proposal 11. [bookmark: _Toc115375752][bookmark: _Toc115295826][bookmark: _Toc115295845][bookmark: _Toc115374649]In scenario 2, to enable multi-paht, upon ideal link establishment, Remote UE provides some information including at least the relay UE ID and relay UE’s serving cell information to the gNB to receive configuration for multi-path. FFS the relay UE ID.

 
Figure 3: Signalling flow when adding indirect path for scenario 2 
Triggering IDLE/INACTIVE Relay UE
With multi-path in scenario 2, in order to trigger an idle/inactive relay UE to perform RRC connection establishment, we have made a working assumption that it will be up to UE implementation. Since it is outside of 3GPP scope for the ideal link establishment, we can agree to this approach and discuss further about scenario 1. 
Proposal 12. For scenario 2, confirm the working assumption 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.
Unlike Rel-17 UE-to-Network relaying scenario where the Remote UE’s SL-RLC0 message is used to indicate to the U2N Relay UE to enter CONNECTED state, a Remote UE in scenario 1 might already have a direct path established when trying to further setup the relay path for multi-path relaying. In this scenario, there are several options being considered for triggering the Relay UE such as:
a) SL-RLC or UP-based approach
b) PC5-RRC approach
c) RRCReconfigurationComplete-based approach
There is also the discovery/PC5-S based solution but it will be further discussed if SA2 initiates this solution. While we think that any of the three above solutions can be made to work, option b) is most feasible as shown in figure 1 left diagram. While the Remote UE has received RRCReconfiguration and potentially configured with split SRB with duplication, option c) will not work. It may be possible that the SL-RLC channel for UP is not yet set up and therefore option a) is less likely to work. When PC5 link establishment is performed, it would be beneficial for the Remote UE to provide an indication over PC5-RRC to trigger the Relay UE to enter into RRC_CONNECTED if not already. 
Proposal 13. For scenario 1, PC5-RRC approach is applied for triggering RRC_IDLE/INACTIVE target relay UE to enter CONNECTED state. 
1. Conclusion
In this contribution we discuss control plane aspects of multi-path relaying considering scenario 1 and scenario 2 and make the following proposals:
Proposal 1. For scenario 2, the configuration of 1:1 bearer mapping to corresponding Uu RLC Channel is provided through dedicated signalling for L2 Remote UE and Relay UE and the procedures are handled within RRC and RLC/PDCP protocols.
Proposal 2. For scenario 1, SRB1 and SRB2 can be configured on different paths from one another by gNB i.e. up to gNB implementation. 
Proposal 3. For scenario 2, non-split SRB1/2 is not supported on indirect path and when direct path RLF occurs, RRC connection re-establishment is triggered.
Proposal 4. For scenario 2, split SRB1/2 is supported with duplication for reliability.
Proposal 5. For DL transmission, when multi-path is enabled and duplication is not enabled for a remote UE, and when both direct and indirect paths are available, it is up to network implementation to choose which of the two paths is used.
Proposal 6. In scenario 1, gNB can configure which path is used for RRC connection re-establishment upon failure of that path(s) regardless of which path (direct or indirect) is used for RRC connection establishment. 
Proposal 7. In scenario 2, if multi-path split bearer is supported for SRB1 and SRB2, and direct path RLF is detected, RAN2 to discuss whether RRC connection re-establishment is triggered or a new procedure as per option b) is defined.    
Proposal 8. Upon UE-UE ideal link failure in scenario 2, either remote UE or relay UE can inform the gNB to release indirect path configuration.
Proposal 9. For scenario 1, gNB provides link quality thresholds for enabling multi-path at the Remote UE either via broadcast signalling or dedicated signalling. i.e. PC5 link quality threshold to enable candidate relay UE measurement report if already using direct path and Uu link quality threshold to enable the direct path measurement report if already using indirect path. 
Proposal 10. In scenario 1, when direct path is added alongside indirect path, the indirect path is not affected and the Remote UE/Relay UE maintains the indirect path i.e. Remote UE or Relay UE’s AS layer does not release the corresponding PC5-RRC connection (and PC5 unicast link) after receiving RRC reconfiguration from gNB.
Proposal 11. In scenario 2, when multi-path is enabled, upon ideal link establishment, Remote UE provides some information including at least the relay UE ID and relay UE’s serving cell information to the gNB to receive configuration for multi-path. FFS the relay UE ID.
Proposal 12. For scenario 2, confirm the working assumption 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.
Proposal 13. For scenario 1, PC5-RRC approach is applied for triggering RRC_IDLE/INACTIVE target relay UE to enter CONNECTED state. 
References
[1] RAN2#120-e Chair notes
1. Annex
RAN2#119bis-e agreements
Agreements:
Proposal 1-1A (modified): The following cases are to be supported for Scenario 1.
A.	The remote UE operating only on the direct path adds the indirect path under the same gNB; 
B.	The remote UE operating only on the indirect path adds the direct path under the same gNB; 
C.	The remote UE operating in multi-path releases the indirect path;
D.	The remote UE operating in multi-path releases the direct path;
G.	The remote UE operating in multi-path changes to a new relay UE for the indirect path while keeping the direct path under the same gNB.  FFS if this case would be supported via separate release-and-add (A+C in separate reconfigurations) or a single switch procedure (e.g. similar to i2i service continuity).

Proposal 1-1B (modified): The following case is to be not supported for Scenario 1 as a group mobility scenario.
F.	The remote UE configured with multi-path keeps the serving relay UE for the indirect path and the serving cell of the remote UE for the direct path while the serving relay UE changes the serving cell of the relay UE under the same gNB;

Agreement:
The following case can be supported via separate release-and-add for scenario 1 (B+D in separate reconfigurations):
E.	The remote UE operating in multi-path changes the direct path to a different cell of the same gNB while using the serving relay UE for the indirect path under the same gNB.
FFS if a single procedure for this case would be supported.
Agreements:
Proposal 1-2A: The following cases are proposed to be supported for Scenario 2.
A.	The remote UE configured only on the direct path adds the indirect path under the same gNB; 
C.	The remote UE configured with multi-path releases the indirect path;

Proposal 1-2B: The following case is proposed to be not supported for Scenario 2.
F.	The remote UE configured with multi-path keeps the serving relay UE for the indirect path and the serving cell of the remote UE for the direct path while the serving relay UE changes the serving cell of the relay UE under the same gNB;

Proposal 1-2C: Whether to support the following case can be further discussed for Scenario 2.
B.	The remote UE configured only on the indirect path adds the direct path under the same gNB; 
D.	The remote UE configured with multi-path releases the direct path;
E.	The remote UE configured with multi-path changes the serving cell of the remote UE for the direct path while keeping the serving relay UE for the indirect path under the same gNB;
G.	The remote UE configured with multi-path changes to a new relay UE for the indirect path while keeping the direct path under the same gNB.
Agreement:
For scenario 1, SRB1 and SRB2 can be configured on either the direct or the indirect path, or on both at least with duplication.  FFS if they can be configured on different paths from one another.
For scenario 2, SRB1 and SRB2 can be configured at least on the direct path.  FFS if there are restrictions on the configuration and if they can be configured on both paths.
Agreements:
Alternative proposal 7-1 (modified): FFS CPDU submission; if legacy CPDU submission behaviour is supported, the primary RLC entity of the MP split bearer for DRB can be configured on any of the paths for Scenario 1.
Proposal 8-1 (modified): PDCP DRB duplication is supported for the MP split bearer in Scenario 1 based on the existing framework.

Proposal 8-2 (modified): PDCP DRB duplication is supported for the MP split bearer in Scenario 2 based on the existing framework.

Note: Alternative proposal 7-1 was edited after the session to clarify the wording.
Agreements:
Proposal 1A: The relay UE is restricted to serve only one remote UE in Scenario 2.
Proposal 5A (modified): For Scenario 2, different Uu logical channels are configured for identification of data directed to/originating from the relay UE and data relayed from/to the remote UE over the Uu link of the indirect path, as in Rel-17. 
Agreements:
Proposal 3A: RAN2 assumes that in Scenario 2, without the adaptation layer over non-3GPP link, a PDCP PDU can be delivered to an intended PDCP entity or RLC entity for support of more than one RB over UE-to-UE link based on UE implementation.
Proposal 4A (modified): RAN2 does not impose a requirement for interoperability between two UEs from different vendors for scenario 2 in this release.
Proposal 1B: RAN2 understand that UE identification in L2 PDU over non-3GPP link is not in 3GPP scope in Scenario 2.
Proposal 9A (modified): Do not specify adaptation layer over UE-to-UE link for scenario 2 in RAN2.
Agreement:
Proposal 1C (modified): UE identification is not needed over Uu link in Scenario 2, if relay UE serves only one remote UE (as in Proposal 1A) and different Uu RLC channels can be assumed for the remote UE and the relay UE (as in Proposal 5A).

Working assumptions:
Proposal 3A: Bearer identification except LCID is not needed in L2 PDU over Uu link in Scenario 2. Only 1:1 bearer mapping is supported over Uu link for the indirect path.  FFS how to configure the mapping.
Proposal 3B: Without the adaptation layer over Uu link in scenario 2, a PDCP PDU can be delivered to an intended PDCP entity or RLC entity for support of more than one RB over Uu link e.g. by configuring 1:1 bearer mapping and different Uu RLC channels for relay UE local traffic and relay traffic for PDU delivery.
Proposal 9B: Do not specify adaptation layer over Uu link for scenario 2 in RAN2.
Agreements:
Proposal 1	[21/21] Multi-path Relay is applicable to RRC_CONNECTED [18/18] remote-UE, for scenario-1 and scenario-2.
Proposal 3	[21/21] Multi-path Relay is NOT applicable to RRC_IDLE [18/18] remote-UE, for scenario-1 and scenario-2.
Proposal 10	[21/21] For multi-path Relay, support RRC_IDLE/RRC_INACTIVE target relay UE, for the path switching scenario where there is an addition of indirect path or a change of indirect path.
Proposal 12	[21/21] (modified) When UE operating in multi-path Relay, it performs RLM for Uu interface, for Scenario-1 and Scenario-2. For PC5 interface in Scenario-1, it performs sidelink RLF detection based on Rel-16 V2X specification [20/21]. For UE-UE link in Scenario-2, whether/how to have failure detection is out of 3GPP scope.
FFS whether there is impact to layers under our control from a failure of the UE-UE link in scenario 2.
Agreements:
Proposal 5 (modified)	R2 aims at reusing R17 mechanism of paging delivery for R18 U2N Relay on the indirect path and legacy mechanism on the direct path, in the multi-path setting when paging is applicable for RRC_CONNECTED [21/21][19/21].
Proposal 6	[20/21] Multi-path Relay is NOT applicable to RRC Setup procedure, for scenario-1 and scenario-2. 
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:
Proposal 2	[20/21] (modified) Multi-path Relay is NOT applicable to RRC_INACTIVE remote-UE, for scenario-1 and scenario-2. Support storing direct path configuration for potential resume as legacy operation (to single-path configuration), FFS if the UE can also store indirect path configuration and resume directly into multi-path.
Proposal 7	[20/21] (modified) Multi-path Relay is NOT applicable to RRC Resume procedure, for scenario-1 and scenario-2. R2 further study how for UE operating in multi-path Relay operate for RRC Re-establishment procedure [5/21].
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Introduction


 


In the last meeting [RAN2#1


20


], 


multi


-


path


 


relay 


study 


concluded,


 


and 


it was agreed to move forward with the 


normative work


.


 


T


he 


final study 


related 


agreements are as shown below for 


reference


. 


In th


is contribution


,


 


we aim to 


discuss some 


of the open 


aspects related to 


the 


control plane 


for both scenario 1 an


d scenario 2


.


 


Support PCell on the direct path only when the UE is in multi


-


path operation, for


 


both scenario 1 and 


scenario 2.


 


Proposal 1


 


[Easy] RAN2 confirms the following WA for Scenario 2.


 


•Bearer identification except LCID is not needed in L2 PDU over Uu link in Scenario 2. Only 1:1 bearer 


mapping is supported over Uu link for the indirect path


. 


FFS how to configure the mapping.


 


•Without the adaptation layer over Uu link in scenario 2, a PDCP PDU can be delivered to an intended


 


PDCP entity or RLC 


entity for support of more than one RB over Uu link e


.g.


 


by configuring 1:1 


bearer mapping and different Uu RLC channels for relay UE local traffic and relay traffic for PDU 


delivery.


 


•Do not specify adaptation layer over Uu link for scenario 2 in RAN2.


 


Proposal 2


 


[Easy] How to configure 1:1 bearer mapping and 


potential spec impact can be 


discussed in normative phase.


 


Proposal 3


 


[Easy] 


In principle, Mode 1 RA can be supported for the remote UE configured with 


multi


-


path in Scenario 1.


 


Proposal 7 (modified)


 


[Easy] R2 confirms 


that split SRB can be configured with


 


or without 


duplication as a baseline, for both scenarios (assuming


 


it is supported in scenario 2 as 


proposed elsewhere). Further restrictions can be discussed in normative phase.


 


Proposal 13.


 


[


Easy]For scenario 2, non


-


split SRB1/2 is allowed to be 


configured on direct path.


 


 


Proposal 14 (modified)


 


[Easy] Remote UE storing indirect path configuration (e.g., SRAP and 


PC5


-


RLC channel configurations) and resuming directly into multi


-


path configuration is 


not supported for scenario 1.


 


Proposal 16 (modifi


ed)


 


[Easy] If CSS for SI is configured within the active BWP on PCell, the 


remote UE can perform direct system information acquisition on PCell as currently 


specified in 38.331; besides, dedicated signaling can be used to deliver SIB via SRB1 


configured on


 


direct and/or indirect path as currently specified in 38.331.


 


Proposal 17


 


[Easy] Upon detection of 3GPP


-


defined RLF failure in one path, remote UE (configured 


with MP) can report path failure via the alternative available 


path if SRB1 is configured 


on the


 


alternative path or split SRB1 is configured.


 


Proposal 21 (modified)


 


[Easy] PDCP Control PDU is not duplicated.


 


RAN2 do not define a control plane primary path concept in the study phase; FFS if something needs 


to be defined in normative work, but it 


should be driven by functionality and technical benefits.


 


Proposal 6a


 


[RAN2 to discuss] case B and case D are not supported for Scenario 2. 


 


Proposal 9 (modified)


 


[RAN2 to discuss] 


For Scenario 2, Case E is not supported.


 


 


For Scenario 2, whether to suppor


t Case G is discussed in normative phase, but RAN2 will not do 


additional work to enable it for Scenario 2 over Scenario 1.


 


Whether SRB1/2 can be configured in different path for Scenario 1 can be discussed in normative 


phase.
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