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1. Introduction
[bookmark: _Hlk46842767][bookmark: Proposal_Pattern_Length]In the last meeting [RAN2#119bis-e], discussion on multi-path study continued with emphasis on path addition/release and control plane aspects of the two scenarios. The set of agreements made in the meeting is available in annex. In this contribution we aim to discuss some of the open aspects related to the control plane and the need for primary path.
1. Discussion
Support for control plane 
During the last meeting, for SRB transmission, it was agreed that, 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. It makes most sense for gNB to configure both SRB1 and SRB2 on the same/serving cell 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 1. For scenario 1, SRB1 and SRB2 can be configured on different paths from one another up to gNB implementation. 
For scenario 2, both SRB1 and SRB2 are configured only on the direct path (i.e. serving cell path) when duplication is not configured. If duplication is configured and split SRB is allowed on both paths, then if RLF occurs on the direct path, the behaviour needs to be handled correspondingly. 
Proposal 2. [bookmark: _Hlk118374885]For scenario 2, SRB1 and SRB2 can only be configured on the direct path i.e. they cannot be configured on both paths. 
[bookmark: _Toc110962505][bookmark: _Toc110962510][bookmark: _Toc110962524][bookmark: _Toc110962565][bookmark: _Toc110966589][bookmark: _Toc110966849][bookmark: _Toc110967584][bookmark: _Toc110967684]Primary path and split SRB support
Many companies seem to prefer the concept of primary path for control plane as per email discussion RAN2 119e#408 wherein the path of initial connection establishment or path of re-establishment is proposed to be considered as primary path. It is also preferred that gNB is able to configure which path is chosen as the primary path. While there is much debate about changing the terminology (to not clash with existing primaryPath term in DC/CA), there is majority view to support it as it will be convenient to define the path remote UE has to use under certain conditions. However, we still think that the motivation for setting a primary path is not crystal clear as the gNB can provide necessary configuration for direct, indirect and split bearer correspondingly to enable remote UE’s operation in multi-path for both scenario 1 and scenario 2. The only advantage it seems to bring is to make it easier to understand which path is applicable for recovery or obtaining SI but nothing is broken without such terminology. 
[bookmark: _Toc115374642][bookmark: _Toc115375745][bookmark: _Toc115295822][bookmark: _Toc115295841]Multi-path configuration for scenario 1 and scenario 2 is up to gNB configuration and the concept of primary path seems unnecessary. 
For the case of split SRB, all the companies seem to agree to support it for scenario 1, while there are a few concerns of supporting it for scenario 2. We think that it can be considered with some restrictions. 
Proposal 3. In scenario 1, multi-path split bearer is supported for SRB1 and SRB2. Support for SRB4 can be concluded during WI phase. 
For scenario 2, the concern is what happens if there is RLF over the direct path. Do we allow SRB transmission over indirect path until the direct path is re-established/recovered? This needs to be handled by gNB configuration. Since the remote UE and relay UE will be in close proximity, direct path RLF occurring only for Remote UE is a corner case and it is not necessary for the remote UE to provide failure information over the indirect path. In summary, for the case of duplication, the behaviour when direct path RLF is encountered should be different than legacy MCG failure where split SRB1 is supported over SCG.
Proposal 4. In scenario 2, multi-path split bearer is supported for SRB1 and SRB2 to enable duplication. If direct path RLF is detected, SRB1 and SRB2 are suspended until direct path is re-established.   
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 data 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.
Primary RLC entity support
In the last RAN2 meeting 119bis-e, it was discussed whether and how to support primary RLC entity and control PDU submission for scenario 1 (scenario 2 was not discussed online). In the related post 119e email discussion #408, majority companies were of the view that the primary RLC entity of the MP split bearer for SRB is always configured on the primary path of the control plane. Our view, however, is that RAN2 first needs to align on the definition and use of “primary path” in multi-path context and can then discuss the association of the primary RLC entity to the direct or indirect path, where such association can be configured by the gNB. Another point raised by few companies was that upon detection of RLF on the primary path, the primary RLC entity of the MP split bearer for SRB can be reconfigured on the secondary path. To address this aspect, for fast MCG recovery case, primaryPath is changed to SCG by RRC procedure in Section 5.7.3b.4 in TS 38.331, that is, RLF case can be handled even without this definition of primary RLC entity. Regarding the open aspect on control PDU submission, that is, whether it is submitted to only the primary RLC entity or both primary and secondary RLC entities. In legacy operation, PDCP control PDUs are not duplicated and always submitted to the primary RLC entity. For the case of MP, we don’t think it is required to make an exception to submit control PDUs to both paths, however, it can be decided in RAN2 which of the two paths carries the control PDUs, this could be e.g the same/serving cell path or the direct path.   

Proposal 6. RAN2 to conclude on the definition (if any) of “primary path” before defining primary RLC entity.
Proposal 7. Similar to legacy, RAN2 agrees that duplication of control PDUs is not needed. gNB can configure which path carries the control PDUs e.g the same/serving cell path or the direct path.
RLF and re-establishment
When multi-path is configured, we need to discuss RLF handling and how the remote UE performs connection re-establishment. Based on email discussion #426 (RAN2#119bise), we agreed that for scenario 1 and scenario 2, legacy mechanism can be used for RLM over Uu link, and SL RLF detection for PC5 link in scenario 1. In addition to SRB configuration (i.e. whether it uses direct/indirect/both paths), the gNB can also indicate for which path RLF recovery is enabled and which path is used for connection re-establishment. 
Proposal 8. In scenario 1, gNB can configure a) which path should be used for RLF (direct/indirect/both), and b) which path is used for RRC re-establishment upon failure of that path(s) regardless of which path (direct or indirect) is used for RRC connection establishment. 
Proposal 9. In scenario 2, direct path should be used for RLF detection and re-establishment upon failure.
Assuming that the direct path is always available, if the UE-UE link fails in scenario 2, either the Remote UE or the Relay UE can inform the gNB about the failure to ensure that the corresponding configuration is released. The details can be discussed during WI phase.
Proposal 10. Upon UE-UE link failure in scenario 2, either remote UE or relay UE can inform the gNB to release indirect path configuration. Details can be decided during WI phase
Storing configuration during RRC Resume
We have agreed that multi-path relay is not applicable for inactive state and RRC Resume procedure, for both scenario 1 and scenario 2. The UEs store direct path configuration as per legacy operation when entering inactive. However, it is not decided whether the UE can store indirect path configuration and resume directly into multi-path. RAN3 has made a WA that both direct path and indirect path cannot be configured for a remote UE simultaneously in this release. At the same time, as per Rel-17, NR sidelink communication related configurations are not stored as part of the UE Inactive AS context when the UE enters RRC_INACTIVE as per TS 38.331. It will be a lot of specification impact to address storing of indirect path configuration including PC5 related configuration. In summary, we think that in this release, we can agree that the remote UE cannot resume into multi-path from inactive for both scenario 1 and scenario 2.  
Proposal 11. Remote UE storing indirect path configuration and resuming directly into multi-path configuration is not supported in this release for both scenario 1 and scenario 2. 
  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 12. [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. 
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 13. [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.



               
[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)

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; 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 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 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 multi-path. Figure 4 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 multi-path purposes.
Proposal 14. [bookmark: _Toc115375752][bookmark: _Toc115295826][bookmark: _Toc115295845][bookmark: _Toc115374649]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 multi-path. 
[bookmark: _Toc115295827][bookmark: _Toc115295846][bookmark: _Toc115374650][bookmark: _Toc115375753].



Figure 3: Signalling flow when adding indirect path for scenario 2 [Remote UE based] (left) Figure 4: Signalling flow when adding indirect path for scenario 2 [gNB based] (right)
Adaptation layer for scenario 2
[bookmark: _Toc115374654][bookmark: _Toc115375754]For scenario 2, the proposed UP and CP protocol stacks for multi-path 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 1:1 mapping mechanism. This interaction between the Remote UE(s) and the Relay UE is out of scope of 3GPP. 



[bookmark: _Ref115125621]Figure 5: 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 as shown in Figure 6. 
[bookmark: _Toc115374656][bookmark: _Toc115375756]We agree that depending on gNB configuration to map incoming Remote UE data, if the mapping is 1:1, we do not need any adaptation layer 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 6: Control plane protocol stack for dual path transmission with ideal UE-to-UE connection
Proposal 15. Confirm the WA of the following: a) the support of 1:1 bearer mapping with details to be discussed in WI phase; b) mapping of a PDCP PDU without adaptation layer c) no need to specify adaptation layer over Uu link for scenario 2.  
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 16. [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. If agreed, details can be discussed during WI phase.
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 multi-path 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 17. [bookmark: _Toc115295836][bookmark: _Toc115295855][bookmark: _Toc115374664][bookmark: _Toc115375763][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]Discuss whether a Remote UE configured with multi-path uses only resource allocation mode 2 or allowed to use both mode 1 and mode 2. If agreed, details can be discussed during WI phase.  
1. Conclusion
In this contribution we discuss control plane aspects of multi-path relaying considering scenario 1 and scenario 2 and make the following observation and proposals:
1. Multi-path configuration for scenario 1 and scenario 2 is up to gNB configuration and the concept of primary path seems unnecessary. 
Proposal 1. For scenario 1, SRB1 and SRB2 can be configured on different paths from one another up to gNB implementation. 
Proposal 2. For scenario 2, SRB1 and SRB2 can only be configured on the direct path i.e. they cannot be configured on both paths. 
Proposal 3. In scenario 1, multi-path split bearer is supported for SRB1 and SRB2. Support for SRB4 can be concluded during WI phase. 
Proposal 4. In scenario 2, multi-path split bearer is supported for SRB1 and SRB2 to enable duplication. If direct path RLF is detected, SRB1 and SRB2 are suspended until direct path is re-established.
Proposal 5. For DL data 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. RAN2 to conclude on the definition (if any) of “primary path” before defining primary RLC entity.
Proposal 7. Similar to legacy, RAN2 agrees that duplication of control PDUs is not needed. gNB can configure which path carries the control PDUs e.g. the same/serving cell path or the direct path.
Proposal 8. In scenario 1, gNB can configure a) which path should be used for RLF (direct/indirect/both), and b) which path is used for RRC re-establishment upon failure of that path(s) regardless of which path (direct or indirect) is used for RRC connection establishment. 
Proposal 9. In scenario 2, direct path should be used for RLF detection and re-establishment upon failure.
Proposal 10. Upon UE-UE link failure in scenario 2, either remote UE or relay UE can inform the gNB to release indirect path configuration. Details can be decided during WI phase
Proposal 11. Remote UE storing indirect path configuration and resuming directly into multi-path configuration is not supported in this release for both scenario 1 and scenario 2. 
Proposal 12. 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 13. 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 14. 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 multi-path. 
Proposal 15. Confirm the WA of the following: a) the support of 1:1 bearer mapping with details to be discussed in WI phase; b) mapping of a PDCP PDU without adaptation layer c) no need to specify adaptation layer over Uu link for scenario 2.  
Proposal 16. Discuss whether to support flow control at the Relay UE in UL and/or DL when there are multiple paths. If agreed, details can be discussed during WI phase.
Proposal 17. Discuss whether a Remote UE configured with multi-path uses only resource allocation mode 2 or allowed to use both mode 1 and mode 2. If agreed, details can be discussed during WI phase.  
References
[1] RAN2#119bis-e Chair notes
1. Annex
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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1


 


Introduction


 


I


n the last meeting [RAN2#119


bis


-


e], discussion on 


multi


-


path


 


study 


continued with emphasis on path addition/


release 


and 


control plane aspects of the two 


scenarios


.


 


The set of agreements made in the meeting is available in annex. 


In 


th


is contribution 


we aim to discuss some 


of the open 


aspects related to 


the 


control plane and the 


need for


 


primary pat


h.


 


2


 


Discussion


 


2.1


 


Support


 


for control plane 


 


D


uring the last meeting


,


 


f


or SRB


 


transmis


s


ion


, it was agreed that


,


 


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


. 


It 


make


s m


ost 


sense for


 


gNB 


to 


configure


 


both


 


SRB1 


and 


SRB2 


on the 


same/


serving cell path (where the remote UE has its RRC entity in the 


corresponding cell


)


, however 


thi


s


 


is up to gNB 


implementation,


 


and we need not restrict it in


 


any way


. 


 


Proposal 1.


 


For scenario 1, SRB1 and SRB2 can be configured on different paths from one an


other up to gNB 


imple


mentation. 


 


For scenario 2, 


both SRB1 and SRB2 


are configured 


only 


on the direct path 


(i.e. serving cell path) 


when duplication 


is not configured


. 


I


f


 


duplication is configured and 


split 


SRB 


is


 


allowed on both paths


, 


then if


 


RLF occurs 


on the


 


direct 


path, 


the behaviour needs to be 


handled 


correspondingly


. 


 


Proposal 2.


 


For scenario


 


2, SRB1 and


 


SRB2 


can only be configured on the direct path i.e. they cannot be 


configured on both path


s


. 


 


2.1.1.1


 


Primary path 


and split SRB support


 


Many companies seem to prefer the concept of primary path 


for co


ntrol plane


 


as per email discussion 


RAN2 


119e


#408


 


wherein the 


path of initial connection establishment or path of re


-


establishment is 


proposed to be 


considered as primary path. It is also preferred that gNB is able to configure which path is chosen as the primary 


path. 


While there is much debate about 


changing the terminology (to not clash with existing 


primaryPath


 


term 


in 


DC/CA), there is majority vie


w to support it as it will be convenient to define the path remote UE 


has to use under 


certain conditions. 


However, we still think that the motivation for setting a primary path is not crystal clear a


s the 


gNB can provide 


necessary 


configuration for direct


, indirect and split bearer 


correspondingly 


to enable remote UE’s 


operation in multi


-


path


 


for both scenario 1 and scenario 2


. 


The only advantage it 


seems to bring is to make 


it easier 


to understand which path 


is applicable for 


recovery or 


obtaining 


SI


 


but


 


nothing is broken with


out


 


such terminology. 


 


Observation 1.


 


Multi


-


path configuration 


for scenario 1 and scenario 2 


is up to gNB 


configuration and the concept 


of primary path seems 


un


necessary. 


 


For the case


 


of split SRB, all the companies seem to agree to support it for scenario 1, while 


there are a few concerns 


of supporting it for scenario 2. We think that it can be considered with some restrictions. 
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