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1. Introduction
[bookmark: _Hlk46842767][bookmark: Proposal_Pattern_Length]In the last meeting [RAN2#119e], discussion on multipath study was kicked off and we made some early agreements [1] on the benefits and scenarios. There are two scenarios being considered depending on the link type for the indirect path. We had an extensive post-meeting email discussion on different topics pertaining to the two scenarios. In this contribution we aim to discuss some aspects related to the control plane and the need for primary path and adaptation layer for scenario 2.
Agreement:
RAN2 anticipate benefits from multi-path in the following areas:
A. Relay and direct multi-path operation (including both scenarios 1 and 2) can provide efficient path switching between direct path and indirect path
B. The remote UE in multi-path operation can provide enhanced user data throughput and reliability compared to a single link
C. gNB can offload the direct connection of the remote UE in congestion to indirect connection via the relay UE (e.g. at different intra/inter-frequency cells)
The terms “relay UE” and “remote UE” are used for scenarios 1 and 2.  FFS if we would use additional terms specific to scenario 2.
Proposal 2: Support the following cell deployment scenarios for multi-path relaying in Rel-18:
-	Scenario C1: The relay UE and remote UE are served by a same cell.
-	Scenario C2: The relay UE and remote UE are served by different intra-frequency cells of a same gNB
-	Scenario C3: The relay UE and remote UE are served by different inter-frequency cells of a same gNB
Proposal 3: Support the following sidelink scenarios for multi-path:
-	Scenario S1: SL TX/RX and Uu share the same carrier at the remote UE.
-	Scenario S2: SL TX/RX and Uu use different carriers at the remote UE.
-	Scenario S3: SL TX/RX and Uu share the same carrier at the relay UE.
-	Scenario S4: SL TX/RX and Uu use different carriers at the relay UE.

Support direct bearer (bearer mapped to direct path on Uu), indirect bearer (bearer mapped to indirect path via relay UE), and MP split bearer (bearer mapped to both paths, based on the existing split bearer framework).
For a MP split bearer in scenario 1, one PDCP entity at the remote UE is configured with one direct Uu RLC channel and one indirect PC5 RLC channel.
-	For upstream, a PDCP entity delivers to a Uu RLC entity and a PC5 RLC entity with SRAP entity in the remote UE side.
-	For downstream, a PDCP entity receives from a Uu RLC entity and a PC5 RLC entity with SRAP entity in the remote UE side.
FFS if we need to take decisions on the mapping of protocol entities in scenario 2.
RAN2 can confirm the justifiable benefits that multi-path with relay and UE aggregation can improve the throughput and reliability/robustness, e.g., for UE at the edge of a cell, and UE with limited UL transmission power.
Proposal 1: It is proposed to agree confirm the remote UE in Scenario 1 and the remote UE in Scenario 2 as follows:
-	Scenario 1: the remote UE is connected to the same gNB using one direct path and one indirect path via 1) Layer-2 UE-to-Network relay, 
-	Scenario 2: the remote UE is connected to the same gNB using one direct path and one indirect path via 2) via another UE (where the UE-UE inter-connection is assumed to be ideal).
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.
RAN2 deprioritizes discussion on authorization and association mechanism between remote UE and relay UE in scenario 2.


 
1. Discussion
During the RAN2#119e email discussion#408, different multipath cases (path addition/modification/release) for scenario 1 and scenario 2 were considered along with a discussion on primary path for control plane and other layer 2 details. We will provide our view on some of those topics as well as discuss some complementary aspects in following sections. 
Path addition/modification/release concepts
RAN3 has agreed to consider the case of addition of direct or indirect path when one or the other path is already established for multipath. There is widespread consensus that any combination of addition/release is possible for scenario 1. And it is evident that with scenario 2, initial connection establishment can only happen via the direct path while in scenario 1, it can happen through either direct or indirect path. With scenario 2, since there is no discovery mechanism, indirect path with ideal link (even if it is pre-configured or pre-existing as per previous agreement) can only be enabled upon gNB configuration. For example, assuming direct path needs to be added after indirect path, when SRB0 arrives at the Relay UE for initial RRC connection setup request, the Relay UE is not configured to receive the packet and map it appropriately to forward it towards the gNB for connection establishment (as there is no default configuration as such). Therefore, we cannot have the Remote UE configured for the indirect path without first having the direct path established. 
Proposal 1. [bookmark: _Toc115295818][bookmark: _Toc115295837][bookmark: _Toc115374635][bookmark: _Toc115375738]In scenario 2, indirect path cannot be configured until direct path is available.
Proposal 1.1. [bookmark: _Toc115374636][bookmark: _Toc115375739]The addition of direct path under the same gNB after configuration of indirect path is not considered feasible. 
[bookmark: _Toc115374637][bookmark: _Toc115375740]At the same time, even if some SRBs can be configured to be transported through the indirect path, paging and system information cannot be configured appropriately to be supported via the ideal link/indirect path in scenario 2. Therefore, the direct path cannot be released in scenario 2 upon configuration of multipath.
Proposal 2. [bookmark: _Toc115374638][bookmark: _Toc115375741]In scenario 2, for the Remote UE configured with multipath, releasing the direct path is not supported.
[bookmark: _Toc115295819][bookmark: _Toc115295838][bookmark: _Toc115374639][bookmark: _Toc115375742]When the Remote UE in scenario 2 is configured to support multipath by the gNB, there was discussion about whether the serving cell of Remote UE can be changed while the serving Relay UE for the indirect path can be maintained and whether the Relay UE can be changed by the Remote UE. We already made an agreement that the relation between Remote UE and Relay UE is pre-configured or static. Given this, we need to further discuss whether change of Relay UE when multipath is already enabled, is feasible and if so, which node is responsible for initiating the change toa new Relay UE in scenario 2 i.e. whether it is decided by the Remote UE itself or the gNB is involved before agreeing that it is supported. 

Proposal 3. [bookmark: _Toc115295820][bookmark: _Toc115295839][bookmark: _Toc115374640][bookmark: _Toc115375743]In scenario 2, finalize the baseline of how the indirect path or Relay UE is added for the Remote UE to obtain gNB configuration. FFS how the Relay UE or Remote UE’s serving cell is changed thereafter.
Support for control plane 
In the spirit of maintaining commonality between scenario 1 and scenario 2, it is being proposed in the email discussion [#408] that the first path used for RRC connection establishment be considered the primary path for both scenario 1 and scenario 2. While we agree that this can be one way, we think that characterizing the scenario using the serving cell of the Remote UE where the RRC entity/control plane is situated for the UE is sufficient. Then, it can be up to gNB to configure how the SRB and DRB are carried between the two paths. It is not clear why the initial path needs to be assigned to be the primary path unless there is specific benefit of using such terminology (i.e. first path is primary path). 
Proposal 4. [bookmark: _Toc115295821][bookmark: _Toc115295840][bookmark: _Toc115374641][bookmark: _Toc115375744]Initial connection establishment is allowed to be on any path for scenario 1 and only on direct path for scenario 2. gNB thereafter configures each bearer to be direct path bearer, indirect path bearer or split/multipath bearer when multipath is enabled for both scenarios.
In summary, based on gNB configuration, we think the following cases can be supported for SRB/control plane after initial connection establishment. 
· Case 1: SRB only over one path [direct or indirect] and RLF/re-establishment based on one path
· Sub-case 1a: SRB over the serving cell path and RLF/re-establishment based on the serving cell path; serving cell path refers to the path where the network RRC entity is located. It can be the path to either Remote UE or Relay UE’s serving cell for scenario 1 depending on initial connection establishment in inter-cell scenario.
· Sub-case 1b: SRB over the direct path and RLF/re-establishment based on the direct path; it is because, it will always be the direct path to Remote UE’s serving cell for scenario 2.
· Case 2: SRB over split bearer and RLF/re-establishment can be based on either path or only direct path
· Sub-case 2a: SRB over split bearer and RLF/re-establishment based on the serving cell path
From Rel-17, the concept of serving cell of Remote UE and Relay UE is already well understood and we can expand on this for the case of multipath wherein the Remote UE and the Relay UE can be in different cells with the same gNB. At the same time, we can restrict the possibilities for scenario 2 by eliminating some cases, to support paging and system information acquisition and perform RLM. We understand that serving cell path for scenario 2 will always be the direct path. Therefore, sub-case 1a and sub-case 2a can be applicable for scenario 2, while all the cases can be applicable for scenario 1.
Proposal 5. [bookmark: _Toc115295822][bookmark: _Toc115295841][bookmark: _Toc115374642][bookmark: _Toc115375745]In scenario 1, case 1 (SRB over one path) and case 2 (SRB over split bearer) can be supported. 
Proposal 6. [bookmark: _Toc115374643][bookmark: _Toc115375746] In scenario 2, gNB  can configure a) over which path SRB is transmitted, b) which path should be used for RLF, and c) which path is used for RRC re-establishment upon failure regardless of which path (direct or indirect) is used for RRC connection establishment. 
Proposal 7. [bookmark: _Toc115374644][bookmark: _Toc115375747]In scenario 2, sub-case 1b (SRB over direct path) and sub-case 2a (SRB over split bearer) can be supported. 
Proposal 8. [bookmark: _Toc115374645][bookmark: _Toc115375748]In scenario 2, gNB configuration over direct path can indicate a) whether split bearer is enabled,  b) which path should be used for RLF c) which path is used for re-establishment upon failure. 
[bookmark: _Toc110962505][bookmark: _Toc110962510][bookmark: _Toc110962524][bookmark: _Toc110962565][bookmark: _Toc110966589][bookmark: _Toc110966849][bookmark: _Toc110967584][bookmark: _Toc110967684]Enabling multipath for scenario 1
For L2 U2N Relay based indirect path, the gNB may enable the support of multipath 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 multipath 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 multipath [case 2].  
Proposal 9. [bookmark: _Toc110953758][bookmark: _Toc110962238][bookmark: _Toc110962279][bookmark: _Toc110962328][bookmark: _Toc110962368][bookmark: _Toc110966769][bookmark: _Toc110966855][bookmark: _Toc110967590][bookmark: _Toc110967642][bookmark: _Toc110968748][bookmark: _Toc115295823][bookmark: _Toc115295842][bookmark: _Toc110605159][bookmark: _Toc110605196][bookmark: _Toc110607281][bookmark: _Toc110611116][bookmark: _Toc110611295][bookmark: _Toc110611343][bookmark: _Toc110848800][bookmark: _Toc115374646][bookmark: _Toc115375749]For scenario 1, L2 U2N Relay-based path switching procedures are used as baseline for enabling multipath. i.e. gNB makes the decision of adding the second path.
Proposal 10. [bookmark: _Toc115295824][bookmark: _Toc115295843][bookmark: _Toc110953759][bookmark: _Toc110962239][bookmark: _Toc110962280][bookmark: _Toc110962329][bookmark: _Toc110962369][bookmark: _Toc110966770][bookmark: _Toc110966856][bookmark: _Toc110967591][bookmark: _Toc110967643][bookmark: _Toc110968749][bookmark: _Toc115374647][bookmark: _Toc115375750]For scenario 1, gNB provides link quality thresholds for enabling multipath 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 5 and Figure 6, respectively. 
Figure 5 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 6 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 11. [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 as in 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.



               
[bookmark: _Ref110960996]Figure 5: Signalling flow when adding indirect path for scenario 1 (left) Figure 6: Signalling flow when adding direct path for scenario 1 (right)

Enabling multipath 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; however, since the indirect path is slated to be potentially added after the direct path is established, we need to discuss whether the gNB is involved in the decision or it is made entirely by the Remote UE. Thereafter, we also need to discuss whether the Remote UE or the Relay UE convey the path addition to the gNB. If gNB is involved in the decision, we need to further discuss whether it uses the measurement framework as the baseline or a different approach. Figure 7 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 fo 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 multipath. Figure 8 shows the case wherein the Remote UE provides Relay UE information before establishing the ideal link and thereafter gNB decides to add the Relay path. The Remote UE  can then establish the ideal link with the Relay UE. 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 multipath purposes.
Proposal 12. [bookmark: _Toc115295826][bookmark: _Toc115295845][bookmark: _Toc115374649][bookmark: _Toc115375752]In scenario 2, Remote UE or Relay UE can provide some information including at least the Relay UE ID and its serving cell information to the gNB to receive configuration for multipath. 
Proposal 12.1. [bookmark: _Toc115295827][bookmark: _Toc115295846][bookmark: _Toc115374650][bookmark: _Toc115375753]To further discuss whether the ideal link establishment (which is out of 3GPP scope), is dependent on the reception of gNB configuration.




Figure 7: Signalling flow when adding indirect path for scenario 2 [Remote UE based] (left) Figure 8: Signalling flow when adding indirect path for scenario 2 [gNB based] (right)

SRAP for scenario 2
[bookmark: _Toc115374654][bookmark: _Toc115375754]For scenario 2, the proposed UP and CP protocol stacks for multipath are shown in figures below. As can be seen, in addition to the Uu stack at each UE, a non-standardized stack lies between the Remote UE and the Relay UE. It can therefore be assumed that it is up to the Relay/Forwarding UE to identify and map the incoming data from one or multiple Remote UEs through some mapping mechanism. This interaction between the Remote UE(s) and the Relay/Forwarding UE is out of scope of 3GPP. A Uu SRAP adaptation sublayer could optionally be configured for the second hop however in this case, the functionality of mapping between PC5 and Uu RLC channels is not required. 



[bookmark: _Ref115125621]Figure 11: UP Protocol stack for scenario 2 with non-3GPP UE-UE link
For the control plane architecture, similar to the case of L2 U2N Relay UE case, the Remote UE has a single RRC state based on its RRC connection to its serving gNB and if control plane is to be supported through the indirect link at all (i.e. through the split bearer option), then the CP protocol stack is shown in Figure 12. 
[bookmark: _Toc115374656][bookmark: _Toc115375756]During the email discussion several aspects were considered about whether the SRAP is needed over Uu and further study is encouraged. We agree that depending on gNB configuration to map incoming Remote UE data, if the mapping is 1:1, we do not necessarily need SRAP over Uu. This is also because, it is not clear of the purpose of introducing Remote UE ID and RB ID at the Relay UE if the gNB has already configured the mapping of the data onto corresponding LCH without any multiplexing. 


[bookmark: _Ref115127726]Figure 12: Control plane protocol stack for dual path transmission with ideal UE-to-UE connection
Proposal 13. [bookmark: _Toc115374657][bookmark: _Toc115375757]If 1:1 bearer mapping with corresponding configuration is supported in scenario 2, there is no need for SRAP over the Uu link between Relay UE and gNB.

Configurable data duplication, aggregation operation
Multipath support with relay is similar to the dual connectivity scenario defined in LTE and NR but differs in that there is only one gNB. The procedures of data splitting and duplication are mostly directly applicable to multipath as well. In DC, both SRB and DRB are allowed to be split and transmitted across two paths for better reliability. Similarly, for multipath, we can support both SRB and DRB to be sent across both links and it is easier in this case as the destination is the same gNB. Duplication detection can be used to discard any duplicate packets, however, care must be taken to ensure that there is no additional overhead and wastage of resources. We can rely on the gNB to configure the Remote UE as needed based on QoS requirement of the service, channel conditions, load etc. 
As discussed in the email discussion, split SRB may be configured by the gNB for SRB1 and SRB2 so that the UE can use either path for duplication or aggregation/switching. 
Proposal 14. [bookmark: _Toc110962243][bookmark: _Toc110962284][bookmark: _Toc110962333][bookmark: _Toc110962373][bookmark: _Toc110966774][bookmark: _Toc110966860][bookmark: _Toc110967595][bookmark: _Toc110967647][bookmark: _Toc110968753][bookmark: _Toc115295830][bookmark: _Toc115295849][bookmark: _Toc115374658][bookmark: _Toc115375758]When multipath is enabled for a Remote UE, split SRB for SRB1 and SRB2 can be configured by the gNB to allow CP duplication or aggregation/switching.
Packet duplication in multipath should be configurable as it results in wastage of resources if not deemed necessary. Data duplication can be configured to be supported on both direct path and indirect path for a Remote UE with multipath enabled where the receiving PDCP entity (gNB in UL, Remote UE in DL) can perform duplicate detection and discard. 
Proposal 15. [bookmark: _Toc110605163][bookmark: _Toc110605200][bookmark: _Toc110607285][bookmark: _Toc110611120][bookmark: _Toc110611299][bookmark: _Toc110611347][bookmark: _Toc110848804][bookmark: _Toc110953765][bookmark: _Toc110962245][bookmark: _Toc110962286][bookmark: _Toc110962335][bookmark: _Toc110962375][bookmark: _Toc110966776][bookmark: _Toc110966862][bookmark: _Toc110967597][bookmark: _Toc110967649][bookmark: _Toc110968755][bookmark: _Toc115295832][bookmark: _Toc115295851][bookmark: _Toc115374660][bookmark: _Toc115375759]When multipath is enabled for a Remote UE, the split DRB can also be configured to support duplication i.e. the Remote UE and the gNB can transmit/receive duplicate packets over both direct path and indirect path. 
For UL transmission where duplication is not configured for a given bearer, we think that the gNB can configure whether the bearer uses direct path or indirect path accordingly (semi-static manner). 
Proposal 16. [bookmark: _Toc115295833][bookmark: _Toc115295852][bookmark: _Toc110605164][bookmark: _Toc110605201][bookmark: _Toc110607286][bookmark: _Toc110611121][bookmark: _Toc110611300][bookmark: _Toc110611348][bookmark: _Toc110848805][bookmark: _Toc110953766][bookmark: _Toc110962246][bookmark: _Toc110962287][bookmark: _Toc110962336][bookmark: _Toc110962376][bookmark: _Toc110966777][bookmark: _Toc110966863][bookmark: _Toc110967598][bookmark: _Toc110967650][bookmark: _Toc110968756][bookmark: _Toc115374661][bookmark: _Toc115375760]For UL data transmission, when multipath is enabled for a Remote UE, for a given bearer when duplication is not enabled and both paths are available, as a baseline, it can be up to gNB configuration to select which path is used.  
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 17. [bookmark: _Toc115295834][bookmark: _Toc115295853][bookmark: _Toc110605165][bookmark: _Toc110605202][bookmark: _Toc110607287][bookmark: _Toc110611122][bookmark: _Toc110611301][bookmark: _Toc110611349][bookmark: _Toc110848806][bookmark: _Toc110953767][bookmark: _Toc110962247][bookmark: _Toc110962288][bookmark: _Toc110962337][bookmark: _Toc110962377][bookmark: _Toc110966778][bookmark: _Toc110966864][bookmark: _Toc110967599][bookmark: _Toc110967651][bookmark: _Toc110968757][bookmark: _Toc115374662][bookmark: _Toc115375761]For DL data transmission, when multipath is enabled for a Remote UE and both direct and indirect paths are available and duplication is not enabled, it is up to network implementation to choose which of the two paths is used. 
Flow control
During Release-17, we had some high-level discussions on whether flow control is to be supported for L2 U2N relay. Company view was split down the middle, and we agreed to deprioritize flow control for Release 17. Companies primarily felt that it was an optimization feature and for a single hop and single path architecture, flow control can be handled through proper configuration by the gNB. However, the proponents suggested that flow control at Relay UE in UL and DL is essential to alleviate congestion on its Uu link and provide necessary QoS.  Therefore, in Release 18, we can study to see if there are benefits to supporting flow control at the Relay UE when there are multiple paths.
Proposal 18. [bookmark: _Toc110962378][bookmark: _Toc110966779][bookmark: _Toc110966865][bookmark: _Toc110967600][bookmark: _Toc110967652][bookmark: _Toc110968758][bookmark: _Toc115295835][bookmark: _Toc115295854][bookmark: _Toc115374663][bookmark: _Toc115375762]Discuss whether to support flow control at the Relay UE in UL and/or DL when there are multiple paths.
Resource Allocation Modes
In NR Release 17, the U2N Remote UE can only be configured to use resource allocation mode 2 for data to be relayed. In the case of multipath transmission, however, the Remote UE may use mode 1 when transmitting over Uu link only, while it may use mode 2 only when transmitting simultaneously over both Uu and Relay link, or when transmitting over Relay link only. Mechanism needs to be defined for such mode switching.
Proposal 19. [bookmark: _Toc115295836][bookmark: _Toc115295855][bookmark: _Toc110605167][bookmark: _Toc110605204][bookmark: _Toc110607289][bookmark: _Toc110611124][bookmark: _Toc110611303][bookmark: _Toc110611351][bookmark: _Toc110848808][bookmark: _Toc110953768][bookmark: _Toc110962252][bookmark: _Toc110962293][bookmark: _Toc110962342][bookmark: _Toc110962379][bookmark: _Toc110966780][bookmark: _Toc110966866][bookmark: _Toc110967601][bookmark: _Toc110967653][bookmark: _Toc110968759][bookmark: _Toc115374664][bookmark: _Toc115375763]Discuss whether a Remote UE configured with multipath uses only resource allocation mode 2 or allowed to use both mode 1 and mode 2.  
1. Conclusion
In this contribution we discuss multipath communication in sidelink relaying environment and make the following observations and proposals:
Proposal 1.	In scenario 2, indirect path cannot be configured until direct path is available.
Proposal 1.1.	The addition of direct path under the same gNB after configuration of indirect path is not considered feasible.
Proposal 2.	In scenario 2, for the Remote UE configured with multipath, releasing the direct path is not supported.
Proposal 3.	In scenario 2, finalize the baseline of how the indirect path or Relay UE is added for the Remote UE to obtain gNB configuration. FFS how the Relay UE or Remote UE’s serving cell is changed thereafter.
Proposal 4.	Initial connection establishment is allowed to be on any path for scenario 1 and only on direct path for scenario 2. gNB thereafter configures each bearer to be direct path bearer, indirect path bearer or split/multipath bearer when multipath is enabled for both scenarios.
Proposal 5.	In scenario 1, case 1 (SRB over one path) and case 2 (SRB over split bearer) can be supported.
Proposal 6.	In scenario 2, gNB  can configure a) over which path SRB is transmitted, b) which path should be used for RLF, and c) which path is used for RRC re-establishment upon failure regardless of which path (direct or indirect) is used for RRC connection establishment.
Proposal 7.	In scenario 2, sub-case 1b (SRB over direct path) and sub-case 2a (SRB over split bearer) can be supported.
Proposal 8.	In scenario 2, gNB configuration over direct path can indicate a) whether split bearer is enabled,  b) which path should be used for RLF c) which path is used for re-establishment upon failure.
Proposal 9.	For scenario 1, L2 U2N Relay-based path switching procedures are used as baseline for enabling multipath. i.e. gNB makes the decision of adding the second path.
Proposal 10.	For scenario 1, gNB provides link quality thresholds for enabling multipath 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 11.	In scenario 1, when direct path is added alongside indirect path, the indirect path is not affected as in 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 12.	In scenario 2, Remote UE or Relay UE can provide some information including at least the Relay UE ID and its serving cell information to the gNB to receive configuration for multipath.
Proposal 12.1.	To further discuss whether the ideal link establishment (which is out of 3GPP scope), is dependent on the reception of gNB configuration.
Proposal 13.	If 1:1 bearer mapping with corresponding configuration is supported in scenario 2, there is no need for SRAP over the Uu link between Relay UE and gNB.
Proposal 14.	When multipath is enabled for a Remote UE, split SRB for SRB1 and SRB2 can be configured by the gNB to allow CP duplication or aggregation/switching.
Proposal 15.	When multipath is enabled for a Remote UE, the split DRB can also be configured to support duplication i.e. the Remote UE and the gNB can transmit/receive duplicate packets over both direct path and indirect path.
Proposal 16.	For UL data transmission, when multipath is enabled for a Remote UE, for a given bearer when duplication is not enabled and both paths are available, as a baseline, it can be up to gNB configuration to select which path is used.
Proposal 17.	For DL data transmission, when multipath is enabled for a Remote UE and both direct and indirect paths are available and duplication is not enabled, it is up to network implementation to choose which of the two paths is used.
Proposal 18.	Discuss whether to support flow control at the Relay UE in UL and/or DL when there are multiple paths.
Proposal 19.	Discuss whether a Remote UE configured with multipath uses only resource allocation mode 2 or allowed to use both mode 1 and mode 2.
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