
3GPP TSG-RAN WG2 Meeting #120	R2-2211677
Toulouse, France, 14th – 18th Nov 2022

Agenda Item:	8.9.4
Source: 	vivo
Title:         	Remaining Control Plane Issues for Multi-path Scenario 1&2 
Document for: 	Discussion and Decision 
1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction as follows:
[bookmark: _Hlk53665621]At RAN2#119bis-e meeting, RAN2 has made the following agreements on multi-path [1]:
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].
 
In this contribution, we will further the remaining control plane issues on multi-path as follows:
· Common issues for Scenario 1&2
· Whether to introduce primary path per remote UE level 
· Split RB
· RRC Resume with multi-path
· RRC Re-establishment with multi-path
· RRC_IDLE/RRC_INACTIVE relay UE
· Scenario-1
· Scenario-2
· Ideal inter-UE link failure for Scenario-2
· Bearer mapping configuration for Scenario-2

2. Discussion
2.1. Common issues for both scenarios
2.1.1. Whether to introduce primary path per remote UE level 
With regard to “Primary path” discussion, companies had different interpretations about its concept and necessity. The proponents hope to reuse legacy models as much as possible, e.g. dual connectivity architecture and MCG-like concept. The main argument of opponents is that a remote UE can work well without the primary path concept of UE level.
Based on the related email discussions, the concept of primary path can be categorized as follows:
· Per RB primary path for a split RB;
· Per UE primary path for a multi-path remote UE.
The primary path of a split RB is a legacy concept that can be explicitly configured by gNB (e.g. for a split DRB) or decided by default (e.g. for a split SRB1 or SRB2). The primary path of a split RB is used to decide only one default path for data transmission when dual-path transmission conditions are not reached, e.g. duplication deactivation or buffer volume lower than a threshold. The primary path of a split DRB is totally up to gNB implementation and configuration. However, the primary path of a split SRB, especially SRB1, should be always corresponded to MCG by default, e.g. due to RLF declaration, re-establishment procedure and so on. From the perspective of a split DRB in multi-path scenario 1 & 2, it is the simplest and straight-forward way to reuse legacy primary path mechanisms. Details can be FFS now. 
	primaryPath
Indicates the cell group ID and LCID of the primary RLC entity as specified in TS 38.323 [5], clause 5.2.1 for UL data transmission when more than one RLC entity is associated with the PDCP entity. In this version of the specification, only cell group ID corresponding to MCG is supported for SRBs, except for the split SRB2 of the IAB-MT, and, when the SCG is deactivated, for DRBs. The NW indicates cellGroup for split bearers using logical channels in different cell groups. The NW always indicates logicalChannel if CA based PDCP duplication is configured in the cell group indicated by cellGroup of this field.


However, per UE primary path is a new concept which is not same as legacy DC or CA cases. In this section, we focus on discussion about whether a per UE primary path is needed or not.
· Per UE primary path and PCell
With regard to per UE primary path, some motivations may be:
· RLF declaration
· Re-establishment decision and execution
· HO/mobility case
· The default main leg of split SRB1
· etc.
In TS 38.331, PCell is define as follows:
Primary Cell: The MCG cell, operating on the primary frequency, in which the UE either performs the initial connection establishment procedure or initiates the connection re-establishment procedure.
From our understanding the most of above motivations for per UE primary path can be achieved by PCell. Thus, we think there is no clear motivation for per UE primary path introduction.
Observation 1 There is no clear motivation for per UE primary path introduction, which has duplicated functionalities with Primary Cell.
Therefore,
Proposal 1 For multi-path Scenario 1&2, RAN2 confirm not to introduce primary path concept per remote UE level.
But, for a Multi-Path remote UE, we think how to define Pcell for remote UE should be further considered. First at all, in case of Multi-Path scenario, remote UE’s PCell should be decided at least in the following two cases:
Case 1: Remote UE and relay UE connect to different serving cells. The definition of PCell will have two options:
· Remote UE’s PCell is its own PCell on direct Uu link, i.e. follow legacy Uu behavior;
· [bookmark: OLE_LINK2]Remote UE’s PCell is the PCell of relay UE, i.e. follow R17 SL relay behavior;
Case 2: Both remote UE and relay UE connect to the same serving cell. In such case remote UE’s PCell is the same as PCell of relay UE.
For Case 1, on whether the PCell is on direct path or indirect path, we think the most feasible and reasonable consideration is that primary path is on the direct path. The reason is as follows:
As remote UE’s Uu link needs a real PCell, e.g. for PUCCH configuration, random access procedure, special deactivation limitations and so on, it is a simplest way to accept PCell in Uu link as the real PCell of remote UE. Otherwise, if we choose PCell of relay UE as PCell of remote UE in multi-path scenarios, remote UE cannot work well in Uu link, e.g. lots of legacy behaviors about PCell should be re-considered.
For Case 2, the definition of PCell which is always on direct path can also work and it is a simpler way for Uu link operation. However, some special distinguish aspects should be further considered, e.g. whether the relay link failure in the same PCell can be declared as PCell failure or not.
Additionally, at RAN2#119bis-e the summary of email discussion “[AT119bis-e][426][Relay] Control plane aspects for multi-path (OPPO)” captured the following proposal:
Proposal 8	For UEs operating in MP Relay, if the two paths are for different cells, for scenario-1, support both cases where one of the cells of direct path is PCell of the UE and one of the cells of indirect path is PCell of the UE[15/21]; for scenario-2, support the case where one of the cells of indirect path is PCell of the UEbut not support it for for indirect path [14/21].
Form the email discuss progress, there is some support of having remote UE PCell on the indirect path especially for scenario 1. But, supporting Pcell on both direct and indirect links may come with complex design.
Therefore, 
Proposal 2 For multi-path Scenario 1&2, for simpler design, PCell defined for the remote UE is always one of the serving cells of remote UE’s Uu link. 
· Per RB primary path
RAN2 has agreed that:
· 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.
Before discussing whether SRB1 and SRB2 can be configured on different paths from one another, it is worth discuss whether SRB1 can freely be configured on both direct and indirect legs. Depending on which path the Remote UE PCell is configured on, we think SRB1 should also be config on that path of PCell. Otherwise, how Remote UE RLF may be declared would be complicated, as we may have considered Remote UE RLF on both path in case PCell failure and/or SRB1 link failure occur. Thus, in multi-path scenario 1&2, the primary path of SRB1 can also be fixed on the path PCell is configured on.
Therefore,
Proposal 3 For Scenario 1&2, PCell and SRB1 (including primary path of SRB1) for remote UE are always on the same path.
Proposal 3a              For Scenario 2, PCell and SRB1 (including primary path of SRB1) for remote UE are always on the direct path. 
2.1.2. Split RB 
As currently specified from TS 38.331 in DC case (see highlighted texts as below), split SRB1 can be configured with non-duplication case for fast MCG link failure recovery purpose.

1>	if SRB1 is configured as split SRB and pdcp-Duplication is not configured:
2>	if the primaryPath for the PDCP entity of SRB1 refers to the MCG:
3>	set the primaryPath to refer to the SCG.
Generally, we think the fast link failure recovery is an important feature to enhance singnaling robustness in multi path operation. Therefore, 

Proposal 4 For Scenario 1&2, split SRB1 can be configured with non-duplication case.
Currently only cell group ID corresponding to MCG is supported for SRBs, except for the split SRB2 of the IAB-MT. For split SRB2, the flexibility has been introduced for the IAB-MT, where the primary path of SRB2 can be configured by donor gNB. From our understanding, in multi-path scenario2, the primary path of split SRB2 may also be considered to flexibly be configured by serving gNB.
Therefore,
Proposal 5 For Scenario 1&2, SRB2 can be configured on either the same path or different path with SRB1, which is up to NW configuration.
Based on above proposals assumptions, on how remote UE declares RLF, the following link failures can be considered:
· PCell failure: L1 failures e.g., by consecutive maximum number of out-of-sync.
· SRB1 failure: L2 failures e.g., reach maximum RLC retransmissions or PDCP integrity check failure.
Therefore,
Proposal 6 For Scenario 1&2, Remote UE declares RLF based on the PCell failure or failure occurrence on the primary path of SRB1 only.
It was also agreed that: 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.
We think legacy CPDU submission behavior can be supported as CPDU transmission is similar to data PDU transmission. But, for duplication case, as CPDU has no SN, PDCP cannot perform duplicate detection. Thus, in Scenario 1, CPDU always transmission on the primary path when PDCP duplication activation is further proposed.
.
Therefore,
Proposal 7 For Scenario-1, support CPDU transmission always on the primary RLC entity of the MP split DRB when PDCP duplication is activated.
2.1.3. RRC Resume with multi-path
In case of RRC resume procedure, there was FFS if the UE can also store indirect path configuration and resume directly into multi-path. In Rel-17 SL relay, remote UE does not consider storing and resuming with SL Relay specific configurations. For Scenario 1, the remote UE storing indirect path configurations (which includes the SL Relay specific configurations) needs to introduce enhancements on top of the Rel-17 SL relay design principle. Therefore, we prefer not to support RRC Resume with multi-path in Scenario 1. But, this SL specific issue does not exisit for Scenario 2. In Scenario 2, there is only consideration on how remote UE deals with Uu configuration on indirect path, without SL specific issue. Thus, we think on how it may work with less specification efforts. Details for scenario 2 can later be considered.
Therefore,
Proposal 8 For Scenario-1, NOT Support storing indirect path configuration for potential resume directly into multi-path operation.
Proposal 9 For Scenario-2, Support storing indirect path configuration for potential resume directly into multi-path operation. Details can be discussed during WID phase.  
2.1.4. RRC Re-establishment with multi-path
For RRC resume procedure, RAN2 has agreed that 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.
Remote UE may experience the following failure cases:
· Direct path failure e.g., Uu RLF is detected by remote UE on direct path.
· Indirect path failure e.g, remote UE detects PC5 RLF or receives Uu RLF notification from its serving relay UE.
In case of above failures, Remote UE has two options:
· Option 1: Perform RRC re-establishment 
· Option 2: Does not Perform RRC re-establishment, but rather notifies network about the failure using the second path, if split SRB1 is configured
Option 1 is legacy UE behavior and it is simple. But, if after re-establishment, network would reconfigure multi-path, this option would induce unnecessary service interruption.
With option 2, when notifying RLF to network and based on reporting content, network can reconfigure multi-path of the failed link. This option would avoid unnecessary multi-path service interruption.
Therefore,
Proposal 10 For Scenario 1&2, if ONLY direct path failure is detected by remote UE, the remote UE does not perform RRC re-establishment procedure, but rather notify the failure information to the network via indirect path (the relay UE).
Proposal 10a:          Remote UE’s failure information can be sent to network using split SRB1, if configured.

Proposal 11 For Scenario 1&2, if ONLY indirect path failure is detected by remote UE, the remote UE does not perform RRC re-establishment procedure, but rather the UE can directly report the failure information to network on direct path.
But, if Remote UE experiences direct path failure and indirect path failure, or if link failure notification to network fails, UE has no mean to immediately notify network. In such cases, UE can only perform re-establishment.
Therefore,
Proposal 12 For Scenario 1&2, if BOTH direct path failure AND indirect path failure are detected by remote UE, the remote UE performs RRC re-establishment procedure.
2.2. RRC_IDLE/RRC_INACTIVE relay UE
In the last RAN2#119bis e meeting, RAN2 had achieved the following working assumption:
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.
Regarding the issues related to RRC_IDLE/RRC_INACTIVE relay UE, we discuss separately for Scenario-1 and Scenairo-2 in the following sub-sections.
2.2.1. Scenario-1 
In the D2I HO procedure of legacy U2N relay scenario, when the target relay UE is in RRC_IDLE/RRC_INACTIVE state, relay UE’s entering to RRC_CONNECTED is triggered by the first E2E SRB1 message of the remote UE, i.e. RRC Reconfiguration Complete. This first E2E SRB1 message is transmitted via the default SL-RLC1.
However, the above triggering event cannot be reused in multi-path relay Scenario-1 to add an indirect path since the first E2E SRB1 message of the remote UE cannot be guaranteed to always transmit in the newly added indirect path. In the summary of [AT119bis-e][426][Relay] Control plane aspects for multi-path (OPPO), 5 options had been presented and discussed:
Q4-2: If Yes to Q4-1, how to trigger the RRC_IDLE/RRC_INACTIVE target relay UE to initiate RRC connection establishment procedure?
Option-1: Upon the message received from a Remote UE via SL-RLC, not limited to SL-RLC1
Option-2: Other (please clarify the solution if this is selected)
Option-3: Upon the indication/configuration received from a remote UE, e.g. indication/configuration in RRCReconfigurationSidelink message
Option-4: gNB configures RRCReconfigurationComplete message deliverd via indirect path, e.g. configure duplication of SRB1 or change the primary RLC entity of SRB1 to indirect RLC entity.
Option-5: During discovery/PC5 unicast establishment for multi-path
For option-5, discovery/PC5 unicast establishment procedure are mainly higher layer procedure and out of RAN2 scope. Furthermore, these two procedures usually occur before receiving RRC Reconfiguration message by the remote UE. Hence, option-5 is not suitable.
For option-4, it may be higher probability that gNB adds the indirect path only for DRB transmission and keeps the single or primary leg of SRB1 on direct path. It would be a big limitation for gNB implementation to require RRC Reconfiguration Complete message always delivered via indirect path, which may cause several additional reconfiguration procedures and unnecessary signaling delay and overheads.
For option-1, other message or even user data received from a Remote UE seems to be a feasible and simple way to trigger relay UE to enter RRC_CONNECTED. However, there are only two default PC5 RLC bearer for relay link, i.e. SL-RLC0 and SL-RLC1. If other message or even user data received from a remote UE need to be considered, new default PC5 RLC bearer may be defined. Secondly, if the newly added indirect path only for split DRB transmission, in that moment it cannot be guaranteed that there will be some packet to transmit in the newly added leg if the E2E DRB buffer of remote UE is empty or lower than the configured volume threshold.
For option-3, it needs a new PC5 RRC indication from remote UE to relay UE, which does not rely on any E2E RLC bearer configuration or E2E buffer volume. It seems that option-3 can cover all of situations mentioned in the above and other unexpected situations. Hence, option-3 is preferable.
Proposal 13 For indirect path addition of Scenario-1, RAN2 to adopt a new PC5 RRC indication from remote UE to trigger the RRC_IDLE/RRC_INACTIVE target relay UE to initiate RRC connection establishment/resume procedure.
2.2.2. Scenario-2 
During the last minute of online discussion, there are concerns that some Scenario-2 specific issues need to be considered altogether with the above WA, i.e., whether the target relay UE needs to be in RRC_CONNECTED for multi-path operation and how the gNB learns the relationship between the UEs, e.g., via C-RNTI or S-TMSI. Regarding the potential issues related to RRC_IDLE/RRC_INACTIVE relay UE for Scenario-2, our views are summarized as below:
Firstly, as the interface between remote UE and relay UE is non-standardized, we believe it’s reasonable to leave it to relay and remote UE implementation on how to trigger the RRC_IDLE/RRC_INACTIVE target relay UE to initiate RRC connection establishment procedure, i.e., the above WA can be confirmed into agreement.
Proposal 14 For Scenario-2, RAN2 to confirm the WA into agreement, i.e., leave it to relay and remote UE implementation on how to trigger the RRC_IDLE/RRC_INACTIVE target relay UE to initiate RRC connection establishment procedure.
Secondly, since RAN2 has already agreed that for Scenario-2 the relationship between remote UE and relay UE in Scenario-2 is pre-configured or static, we think it may be difficult for the gNB to check the validity of the inter-UE relationship when the relay UE is in RRC_IDLE/RRC_INACTIVE. Therefore, RAN2 are suggested to only support remote UE to report the inter-UE relationship after relay UE successfully entering RRC_CONNECTED in this Release. 
Proposal 15 For Scenario-2, RAN2 assumes that remote UE will report the inter-UE relationship only after relay UE successfully entering RRC_CONNECTED in this Release. 
Moreover, RAN2 may discuss the potential Uu impact on how for remote UE to report the inter-UE relationship. For example, there are two candidate solutions:
- Option 1: remote UE oriented solution, i.e., remote UE autonomously reports the inter-UE relationship with the relay UE once it triggers the relay UE successfully entering RRC_CONNECTED. The corresponding steps are described as below:
· Step 1: remote UE implementation triggers the relay UE in RRC_IDLE/RRC_INACTIVE to initiate RRC connection establishment/resume procedure.
· Step 2: if the relay UE successfully enters RRC_CONNECTED, the relay UE forwards its C-RNTI and serving cell ID (NCGI) to the remote UE.
· Step 3: remote UE initiates the report of the inter-UE relationship with the relay UE’ C-RNTI and serving cell ID (NCGI) to the gNB.
· Step 4: the gNB configures remote UE with the multi path operation with the relay UE.  
- Option 2: NW controlled solution, i.e., remote UE only reports the inter-UE relationship with the relay UE after the gNB indication. The corresponding steps are described as below:
· Step 1: remote UE receives the gNB indication, which may include the target cell information.
· Step 2: similar as the Step 1 described in Option-1. This Step may be executed only when the camping cell of the relay UE is the same as the target cell indicated by the gNB.
· Step 3: similar as the Step 2 described in Option-1. 
· Step 4: similar as the Step 3 described in Option-1. In this Step, the remote UE’s reporting of relay UE’s serving cell ID (NCGI) can be skipped since the target cell is indicated by the gNB.
· Step 5: the gNB configures remote UE with the multi path operation with the relay UE.  
In general, we think both options can be studied. Option 1 is useful for the mobile originated traffic or singalling at the remote UE side. While Option 2 is useful for mobility management of multi path operation especially when there is no UL traffic at the moment but only DL traffic arrival for the remote UE. Since it’s the last RAN2 meeting during study phase, RAN2 may decide which solution(s) is agreeable and leave the details to be decided in the WID phase. 
Proposal 16 For Scenario-2, RAN2 to decide which Option(s) is agreeable for remote UE to report the inter-UE relationship (e.g., relay UE’s C-RNTI and serving NCGI) to the gNB: 
· Option 1: remote UE oriented solution, i.e., remote UE autonomously reports the inter-UE relationship with the relay UE once it triggers the relay UE successfully entering RRC_CONNECTED. 
· Option 2: NW controlled solution, i.e., remote UE only reports the inter-UE relationship with the relay UE after the gNB indication (e.g., with target cell ID). 
2.3. Ideal inter-UE link failure for Scenario-2
For UE-UE link in Scenario-2, RAN2 had agreed that whether/how to have failure detection on the ideal inter-UE link is out of 3GPP scope as following:
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.
However, there is an FFS issue because companies have divergent views on whether the ideal inter-UE link failure needs to be visible to the NW once such failure has occurred. From our understanding, the necessity for the ideal inter-UE link failure report to the NW can be justified as below:
· First, if the ideal inter-UE link failure happens, the DL traffic of the remote UE which is transmitted via the indirect path will be delayed at the relay UE side. And even some packets may be discarded by the relay UE upon the PDCP discard timer expiry. To avoid potential packet loss, it’s beneficial for the ideal inter-UE link failure report so that the gNB may decide to suspend DL transmission towards the relay UE via indirect path.
· Second, if the ideal inter-UE link failure happens and such failure is permanent, then the gNB may decide to trigger the indirect path release. In such way, the relay UE’s Uu backhaul configuration and radio resources for UE aggregation purpose can be released.
As above, in Scenario-2 we propose to support the ideal inter-UE link failure report to the gNB and further clarify the main use cases for gNB control after receiving the ideal inter-UE link failure report.
Proposal 17 For Scenario-2, if the inter-UE link failure is detected by remote UE or relay UE, remote UE or relay UE can notify the gNB about the inter-UE link failure.
Proposal 18 For Scenario-2, it’s up to the gNB how to handle the inter-UE link failure, e.g., suspend the DL transmission for the remote UE via indirect path, or trigger indirect path release procedure.
2.4. Bearer mapping configuration for Scenario-2
For Scenario-2, RAN2 had agreed that only 1:1 bearer mapping between a remote UE’s E2E RB and a relay UE’s Uu RLC channel is supported over Uu link for the indirect path. Hence, bearer identification (except legacy LCID) is not needed in L2 PDU over Uu link. In the last RAN2 meeting, due to limited discussion time, some companies did not get it and the following working assumption and FFS are left:
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.
In fact, legacy configuration structure can be reused to configure the above 1:1 bearer mapping between a remote UE’s E2E RB and a relay UE’s Uu RLC bearer entity. For example, in current RLC-BearerConfig information element, there is a field of servedRadioBearer to associate the RLC bearer with an SRB or a DRB. In legacy usage, this field will associate a UE’s RLC bearer with itself SRB or DRB. If reusing this rule, a new field, e.g. multipath-RemoteUE (ENUMERATED {true}) or RemoteUE-RB-Identity (CHOICE {srb-Identity, drb-Identity}), can be added to indicate the SRB ID or DRB ID belongs to the only remote UE with semi-static ideal relationship, i.e. not the relay UE itself.
[image: D:\Users\11065669\AppData\Local\Temp\ksohtml14944\wps2.jpg] 
Using the above difference between relay UE’s itself SRB/DRB ID and remote UE’s E2E SRB/DRB ID from the semi-static configuration, relay UE can easily recognize whether a packet belongs to itself or the only remote UE based on the existing LCID. 
Hence, the working assumption can be confirmed into a RAN2 agreement and detailed mapping configuration is left to WI phase.
Proposal 19 For Scenario-2, RAN2 confirm the WA into agreement, i.e. “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. Detailed mapping configuration is left to the WI phase”.

3. Conclusion
In this contribution, the following observations and proposal are given:
Observation 1 There is no clear motivation for per UE primary path introduction, which has duplicated functionalities with Primary Cell.

And
Proposal 1 For multi-path Scenario 1&2, RAN2 confirm not to introduce primary path concept per remote UE level.
Proposal 2 For multi-path Scenario 1&2, for simpler design, PCell defined for the remote UE is always one of the serving cells of remote UE’s Uu link. 
Proposal 3 For Scenario 1&2, PCell and SRB1 (including primary path of SRB1) for remote UE are always on the same path.
Proposal 3a              For Scenario 2, PCell and SRB1 (including primary path of SRB1) for remote UE are always on the direct path. 

Proposal 4 For Scenario 1&2, split SRB1 can be configured with non-duplication case.
Proposal 5 For Scenario 1&2, SRB2 can be configured on either the same path or different path with SRB1, which is up to NW configuration.
Proposal 6 For Scenario 1&2, Remote UE declares RLF based on the PCell failure or failure occurrence on the primary path of SRB1 only.
Proposal 7 For Scenario-1, support CPDU transmission always on the primary RLC entity of the MP split DRB when PDCP duplication is activated.
Proposal 8 For Scenario-1, NOT Support storing indirect path configuration for potential resume directly into multi-path operation.
Proposal 9 For Scenario-2, Support storing indirect path configuration for potential resume directly into multi-path operation. Details can be discussed during WID phase.  
Proposal 10 For Scenario 1&2, if ONLY direct path failure is detected by remote UE, the remote UE does not perform RRC re-establishment procedure, but rather notify the failure information to the network via indirect path (the relay UE).
Proposal 10a:          Remote UE’s failure information can be sent to network using split SRB1, if configured.

Proposal 11 For Scenario 1&2, if ONLY indirect path failure is detected by remote UE, the remote UE does not perform RRC re-establishment procedure, but rather the UE can directly report the failure information to network on direct path.
Proposal 12 For Scenario 1&2, if BOTH direct path failure AND indirect path failure are detected by remote UE, the remote UE performs RRC re-establishment procedure.
Proposal 13 For indirect path addition of Scenario-1, RAN2 to adopt a new PC5 RRC indication from remote UE to trigger the RRC_IDLE/RRC_INACTIVE target relay UE to initiate RRC connection establishment/resume procedure.
Proposal 14 For Scenario-2, RAN2 to confirm the WA into agreement, i.e., leave it to relay and remote UE implementation on how to trigger the RRC_IDLE/RRC_INACTIVE target relay UE to initiate RRC connection establishment procedure.
Proposal 15 For Scenario-2, RAN2 assumes that remote UE will report the inter-UE relationship only after relay UE successfully entering RRC_CONNECTED in this Release. 
Proposal 16 For Scenario-2, RAN2 to decide which Option(s) is agreeable for remote UE to report the inter-UE relationship (e.g., relay UE’s C-RNTI and serving NCGI) to the gNB: 
· Option 1: remote UE oriented solution, i.e., remote UE autonomously reports the inter-UE relationship with the relay UE once it triggers the relay UE successfully entering RRC_CONNECTED. 
· Option 2: NW controlled solution, i.e., remote UE only reports the inter-UE relationship with the relay UE after the gNB indication (e.g., with target cell ID). 
Proposal 17 For Scenario-2, if the inter-UE link failure is detected by remote UE or relay UE, remote UE or relay UE can notify the gNB about the inter-UE link failure.
Proposal 18 For Scenario-2, it’s up to the gNB how to handle the inter-UE link failure, e.g., suspend the DL transmission for the remote UE via indirect path, or trigger indirect path release procedure.
Proposal 19 For Scenario-2, RAN2 confirm the WA into agreement, i.e. “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. Detailed mapping configuration is left to the WI phase”.
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