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0. Introduction
This contribution provides summary of contributions under 8.9.4 on multi-path relaying.
1. Scenario 1
1.1 Case A: Indirect Path Addition
Regarding the following case:
A.
The remote UE operating only on the direct path adds the indirect path under the same gNB; 

RAN2 agreed to down-select the solution for triggering IDLE/INACTIVE relay UE to enter CONNECTED state from:

· Option 1 (SL-RLC or UP-based approach (excluding SL-RLC1)), 

· Option 3 (PC5-RRC approach) 

· Option 4( RRCReconfigurationComplete-based approach), 

Discovery/PC5-S-based solution can be further discussed if initiated from SA2.

The related proposals from companies’ contributions are captured below:
	Tdoc
Number
	Source
	Proposals

	R2-2300104
	CATT
	· Proposal 1: For Rel-18 multi-path, capture the indirect path addition signalling procedure in Figure-1 for case A in TS 38.300.
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Figure-1 Addition of indirect path on top of direct path(Case A)

· Proposal 12: With regards to the solution for how to trigger the RRC_IDLE/RRC_INACTIVE target relay UE to initiate RRC connection establishment procedure, down-select from the following 2 alternatives:
Option 3: Upon the indication/configuration received from a remote UE, e.g. indication/configuration in RRCReconfigurationSidelink message; 
Option 4: gNB configures RRCReconfigurationComplete message delivered via indirect path, e.g. configure duplication of SRB1 or change the primary RLC entity of SRB1 to indirect RLC entity;

	R2-2300133
	OPPO
	· Proposal 4
For triggering IDLE/INACTIVE relay UE to enter CONNECTED state, R2 adopt ‘RRCReconfigurationComplete-based approach’ for SRB1 configured as split SRB or non-split SRB over indirect path, and adopt PC5-RRC approach for SRB1 configured as non-split SRB over direct path.

	R2-2300276
	NEC Corporation
	· Proposal 4:
RAN2 to consider procedures for NR-DC management as the baseline to manage intra-gNB multi-path relaying, especially for intra-gNB multi-path relaying with Remote UE and Relay UE served by different cells of the same gNB.

· Proposal 5:
RAN2 to use the SN addition procedure to configure the SN together with the relay channel if the indirect path is added as the second path.

· Proposal 6:
For intra-gNB multi-path relaying with Remote UE and Relay UE served by the same cell, RAN2 to further study on reusing NR-DC procedures or define new procedures.

	R2-2300390
	Xiaomi
	· Proposal 8: During indirect path addition, remote UE shall send RRCReconfigurationSidelink message to target relay UE. The message can include relay UE’s Uu bearer configuration and cause value. 

· Proposal 9: Relay UE in RRC_IDLE/RRC_INACTIVE shall enter RRC_CONNECTED upon reception of the RRCReconfigurationSidelink from a remote UE. Relay UE applies the Uu bearer configuration and set the cause value during RRC establishment/resume.

· Proposal 10: Upon target relay UE’s serving change, remote UE suspend the indirect path addition and report the target relay UE’s serving cell change to gNB.

	R2-2300537
	Ericsson España S.A.
	· P1: Consider the steps in Figure 1 as the baseline for the indirect path addition.
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Figure 1. Signalling flowchart for indirect path addition for relay UE in RRC_CONN state

· P2: Adopt option 3 (i.e., PC5-RRC based approach) as the trigger for an RRC IDLE/INACTIVE relay UE to enter RRC CONN state. 
· P10: RAN2 to consider network-based solutions in addition to UE-based solutions to trigger the relay UE in RRC IDLE/INACTIVE state to RRC CONN state. 

	R2-2300618
	Intel Corporation
	· P13: For scenario 1, PC5-RRC approach is applied for triggering RRC_IDLE/INACTIVE target relay UE to enter CONNECTED state. 

	R2-2300628
	InterDigital
	· Proposal 11:
When the relay UE is in RRC_IDLE/RRC_INACTIVE, remote UE transmission can initiate an RRC connection at the relay UE to support both 1) addition/change of the indirect path at the remote UE; 2) initiation of UL data transmission by the remote UE to the indirect path (e.g., on a split bearer).
· P12: Re-use the Rel17 method (i.e., option 4) for initiation of the RRC connection at the relay UE for both cases of addition/change of the indirect path and UL data transmission by the remote UE to the indirect path.

	R2-2300648
	Spreadtrum Communications
	· Proposal 8: RAN2 to adopt option 1 to trigger the IDLE/INACTIVE relay UE enters CONNECTED state in multi-path relay scenario 1.

	R2-2300690
	vivo
	· P1: 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.
· P8: For indirect path addition after direct path setup (i.e. Case A) in Scenario-1, the existing intra-gNB D2I switch procedure can be reused but skipping the step to release the direct path after indirect path addition.

· P16: For adding indirect path after direct path setup (i.e. Case A) in Scenario-2, the remote UE should send the inter-UE association information or indirect path request to the gNB.

	R2-2300762
	Apple
	· Proposal 5
Remote UE can optionally send a RRC request message to solicit Multi-path configuration.
· Proposal 6
In Scenario 1, PC5-RRC message from the remote UE is used to trigger IDLE/INACTIVE relay UE to enter CONENCTED state .
· Proposal 7
RAN2 discuss whether to reuse T304/T402 timer for MP configuration procedure or to introduce new timer(s).

· Proposal 8
When T304-like or T420-like timer for MP configuration procedure expired, remote UE fall back to its prior configuration.

· Proposal 9
RAN2 discuss the stop condition of T420-like timer for the case when RRCReconfigurationComplete message is not delivered via indirect path. 

· Proposal 10
The stop condition for the timer used in the indirect path addition procedure involving an IDLE/INACTIVE relay can be further postponed to a point that when the indirect path is confirmed to be established (e.g., after relay UE entering CONNECTED state).

	R2-2300848
	LG Electronics France
	· Proposal 7: RAN2 is requested to further discuss which path is used for the remote UE to send the RRC reconfiguration complete message after receiving a RRC reconfiguration message for addition of indirect path after establishment of direct path.
· Proposal 8: It is proposed to agree the overall procedure in Figure 1 as a baseline to add the indirect path after the establishment of the direct path for Scenario 1.
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Figure 1. Multi-path configuration procedure with addition of indirect path after initial establishment of direct path

	R2-2300967
	Lenovo
	· Proposal 1: T420 can be reused for the indirect path addition procedure.

· Proposal 3: Once the timer for the second path addition expires, the remote UE declares the second path addition failure. Remote UE reports the failure information to the network via the available path.

· Proposal 4: Once the timer for the second path addition expires, the remote UE initiates re-establishment procedure if the first path is suspended or unavailable.

	R2-2301020
	Qualcomm Incorporated
	· Proposal 5: gNB can add the indirect/direct path based on the measurement report from the Remote UE triggered by existing event, e.g. Event Y2 for indirect path addition or Event A4 for direct path addition.

· Proposal 6: It is up to gNB to select the target Relay UE whose serving cell is in the same gNB in case of indirect path addition; gNB selects the target cell which is in the same gNB as the Relay UE’s serving cell.

· Proposal 7: Add an indication in RemoteUEInformationSidelink message to trigger the IDLE/Inactive target Relay UE to setup/resume RRC connection.

	R2-2301081
	ZTE, Sanechips
	· P11: The RRC_IDLE/RRC_INACTIVE target relay UE can initiate RRC connection establishment procedure based on gNB implementation, i.e., gNB configures RRCReconfigurationComplete message delivered via indirect path, e.g. configure duplication of SRB1 or change the primary RLC entity of SRB1 to indirect RLC entity.
· P13: It is suggested to capture the indirect path addition signalling procedure. 
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Figure 1 The addition of indirect path on top of direct path

	R2-2301178
	Huawei, HiSilicon
	· Observation 1: Existing Rel-17 solution (i.e. remote UE sends RRC reconfiguration complete message via SL-RLC1) works in Rel-18 MP addition as long as network configures split SRB1 with duplication or with primary path set to relay path (if supported in MP).

· Observation 2: Among all the new solutions, SL-RLC based approach in option1 has no impact on Rel-17 relay UE behavior and has the minimum spec impact.

· Observation 3: If any new solution is to be supported in Rel-18 to trigger idle/inactive relay UE to enter connected state, RAN2 also need to specify the procedure that remote UE reports whether the candidate relay UE supports the Rel-18 solution to network.
· Proposal 1: As baseline solution, the existing Rel-17 approach (i.e. remote UE sends RRC reconfiguration complete message via SL-RLC1) is supported to trigger idle/inactive relay UE to enter connected state in Rel-18 MP operation.

	R2-2301243
	· CMCC
	· Proposal 5：It is proposed to agree the flowchart in Fig.2 as baseline for remote UE adds indirect path for multi-path establishment for scenario 1.
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Fig.2 Remote UE adds indirect path for multi-path establishment

	R2-2301554
	Nokia, Nokia Shanghai Bell
	· Proposal 8: Exclude UP-based approach in option 1.

· Proposal 9: RAN2 develops PC5-RRC message based approach to transit the target relay UE in RRC INACTIVE/IDLE to the CONNECTED mode.

	R2-2301735
	MediaTek Inc.
	· Proposal 3: RAN2 to agree procedure to add indirect path depicted in Figure 1.
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Figure 1: add of indirect path

· Proposal 4: RAN2 to decide which options to add indirect path for remote UE.
· Option 1: reuse moreThanOneRLC in PDCP-Config.

· Option 2: new IE parameter

	R2-2301823
	Sharp
	· Proposal 7. For triggering IDLE/INACTIVE relay UE to enter CONNECTED state, PC5-RRC based solution should be supported.

· Proposal 8. For triggering IDLE/INACTIVE relay UE to enter CONNECTED state in scenario2, MP remote UE may transmit non-3GPP indication via non-3GPP link.


Rapporteur’s Summary

The following issues are addressed by multiple companies:
a. How to trigger relay UE to enter RRC_CONNECTED

b. Overall procedure for indirect path addition

c. T304-like or T420-like timer
Issue 1.1.1: How to trigger relay UE to enter RRC_CONNECTED
Based on contributions, rapporteur thinks that most companies support Option 2 and/or Option 3.

Some companies think that existing Rel-17 solution (i.e. remote UE sends RRC reconfiguration complete message via SL-RLC1) can work for indirect path addition, if SRB1 has been configured on the indirect path. Thus, OPPO proposed to adopt PC5-RRC approach for SRB1 configured as non-split SRB over direct path, while using Option 3 for the other SRB cases.
Meanwhile, as Huawei indicated, Option 1 has a two sub-options: SL-RLC based approach and UP-based approach (excluding SL-RLC1). Considering that UP-based approach seems supported only by a few companies and different remote UE behavior is expected to be specified compared to Rel-17 for UP-based approach, we could also consider excluding at least UP-based approach, as a few companies proposed.
Rapporteur suggest the following proposals for progress:
Proposal 1.1A: [Easy] UP-based approach (excluding SL-RLC1) in Option 1 is excluded for relay UE to enter RRC_CONNECTED.
Proposal 1.1B: [HP] Existing Rel-17 solution (i.e. remote UE sends RRC reconfiguration complete message via SL-RLC1) is used for indirect path addition, if split or non-split SRB1 has been configured on the indirect path. FFS for a remote UE configured with non-split SRB over direct path.
Issue 1.1.2: Overall procedure for indirect path addition
Some companies proposed the figure for indirect path addition. Based on different figures proposed in companies’ contributions, rapporteur thinks that RAN2 still needs to resolve at least following issues before agreeing a figure for 38.300:

1 How a relay UE enters RRC_CONNECTED, if the relay UE is in RRC_IDLE/INACTIVE
1.1 To which node the RRC Reconfiguration Complete message will be transmitted by the remote UE.
1.2 When PC5-RRC connection is established.
2 When a relay UE can be configured for indirect path addition
3 Overall structure of a new section on multi-path was not proposed and discussed, yet.
Thus, rapporteur propose to postpone discussion on the figure of indirect path addition.

Proposal 1.1C: [LP] postpone discussion on the figure of indirect path addition.
Issue 1.1.3: T304-like or T420-like timer
Apple and Lenovo proposed to discuss whether to reuse T304/T402 timer for MP configuration procedure or to introduce new timer(s) and what UE should do after timer expiry. Rapporteur thinks that timer issues can be discussed later after the above issues are resolved.
Proposal 1.1D: [LP] postpone discussion on timers related to MP configuration for all cases supported in Scenario 1 and 2.
1.2 Case B: Direct Path Addition

RAN2 agreed to support the following case:
B.
The remote UE operating only on the indirect path adds the direct path under the same gNB;
The related proposals from companies’ contributions are captured below:
	Tdoc

Number
	Source
	Proposals

	R2-2300104
	CATT
	· Proposal 3: For case B, C, D and E, reuse the legacy RRC reconfiguration signalling procedure to add direct path over indirect path or release direct path/indirect path or modify direct path.

	R2-2300537
	Ericsson España S.A.
	· P3: Consider the steps in Figure 2 as the baseline for the direct path addition.
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Figure 2. Signalling flowchart for direct path addition

	R2-2300618
	Intel Corporation
	· P1: 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.

	R2-2300689
R2-2300690
	vivo
	· P3: For Scenario 1, in case the remote UE configured only on the indirect path adds a direct path under the same gNB, the remote UE is reconfigured with SRB1 or default primary path of split SRB1 on the direct path.

· P9: For direct path addition after indirect path setup (i.e. Case B) in Scenario-1, the existing intra-gNB I2D switch procedure can be reused but skipping the step to release the indirect path after direct path addition.

· P10: For direct path addition after indirect path setup (i.e. Case B) in Scenario-1, RAN2 consider to support:

· one of the serving cells of the added direct path can be reconfigured as PCell for the remote UE;

· the added direct path can be reconfigured as the only path or primary path at least for SRB1/2.

	R2-2300848
	LG Electronics France
	· Proposal 10: RAN2 is requested to further discuss whether/when to perform the reconfiguration to the relay UE in Case B e.g. in Step 5 of Figure 2.
· Proposal 11: RAN2 is requested to further discuss which path is used for the remote UE to send the RRC reconfiguration complete message after receiving a RRC reconfiguration message for addition of direct path after establishment of indirect path.
· Proposal 12: It is proposed to agree the overall procedure in Figure 2 as a baseline to add the direct path after the establishment of the indirect path under different gNB-DUs for Scenario 1.
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Figure 2. Multi-path configuration procedure with addition of direct path after initial establishment of indirect path

	R2-2300967
	Lenovo
	· Proposal 2: T304 can be reused for the direct path addition procedure.

	R2-2301081
	ZTE, Sanechips
	· P14: It is suggested to capture the direct path addition signalling procedure.
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Figure 2 The addition of direct path on top of indirect path

	R2-2301243
	· CMCC
	· Proposal 6：It is proposed to agree the flowchart in Fig.3 as baseline for remote UE adds direct path for multi-path establishment for scenario 1.
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Fig.3 Remote UE adds direct path for multi-path establishment


Rapporteur’s Summary
Rapporteur thinks that most companies discussed whether to reuse existing procedure for overall procedure for direct path addition.
Issue 1.2: Overall procedure for direct path addition
Based on contributions, rapporteur thinks that RAN2 needs to resolve at least following issues before agreeing a figure for 38.300:

a. Whether to reuse the legacy RRC reconfiguration signalling procedure. Which procedure (e.g. the existing intra-gNB I2D switch procedure or HO with SCell) can be considered as a baseline?
b. To which node the RRC Reconfiguration Complete message will be transmitted by the remote UE.
Rapporteur suggests the following proposal for progress:

Proposal 1.2A: [Easy] Upon direct path addition for multi-path, one of the serving cells of the added direct path is configured as PCell for the remote UE.

Proposal 1.2B: [HP] RAN2 intends to reuse the existing procedure(s) for direct path addition with the following open issue:

· FFS which existing procedure(s) will be reused. 
· To which node the RRC Reconfiguration Complete message will be transmitted by the remote UE (e.g. to target cell or to relay UE).
1.3 Case C: Indirect Path Release

RAN2 agreed to support the following case:
C.
The remote UE operating in multi-path releases the indirect path;
The related proposals from companies’ contributions are captured below:
	Tdoc

Number
	Source
	Proposals

	R2-2300104
	CATT
	· Proposal 3: For case B, C, D and E, reuse the legacy RRC reconfiguration signalling procedure to add direct path over indirect path or release direct path/indirect path or modify direct path.

	R2-2300537
	Ericsson España S.A.
	· P4: Consider the steps in Figure 3 as baseline for the indirect path removal.
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Figure 3. Signalling flowchart for indirect path removal

	R2-2300690
	vivo
	· P11: For the indirect path release of the remote UE with multipath (i.e. Case C) in Scenario-1, the similar procedure as for the indirect link release of L2 U2N relay can be applied, except for the possible DRB reallocation from the indirect path to the direct path.

· P14: For path release cases (i.e. Case C & D) of Scenario-1, PDCP data recovery can be configured for the remote UE’s AM DRBs.
· 

	R2-2301020
	Qualcomm Incorporated
	· Proposal 8: gNB can remove the indirect or direct path based on the measurement report from the Remote UE triggered by existing events, e.g. Event X2 for indirect path removal or Event A2 for direct path removal.

	R2-2301243
	CMCC
	· Proposal 9: It is proposed to agree the flowchart in Fig.5 as baseline for multi-path remote UE release indirect path for scenario 1.
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Fig.5 Remote UE release indirect path for scenario 1

	R2-2301735
	MediaTek Inc.
	· Proposal 5: RAN2 to agree procedure to release indirect path depicted in Figure 2.
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Figure 2: release of indirect path


Rapporteur’s Summary
Multiple companies proposed overall procedure for indirect path release.
Issue 1.3: Overall procedure for indirect path release
Rapporteur suggests the following proposal for progress:

Proposal 1.3: [HP] The indirect link release of L2 U2N relay is considered as a baseline for indirect path release with the following open issues:

· Possible RB reallocation from the indirect path to the direct path
· PDCP data recovery for the remote UE’s AM DRBs
1.4 Case D: Direct Path Release

RAN2 agreed to support the following case:
D.
The remote UE operating in multi-path releases the direct path;
The related proposals from companies’ contributions are captured below:
	Tdoc

Number
	Source
	Proposals

	R2-2300104
	CATT
	· Proposal 3: For case B, C, D and E, reuse the legacy RRC reconfiguration signalling procedure to add direct path over indirect path or release direct path/indirect path or modify direct path.

	R2-2300537
	Ericsson España S.A.
	· P5: Consider the steps in Figure 4 as baseline for direct path removal. 
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Figure 4. Signalling flowchart for direct path removal

	R2-2300690
	vivo
	· P12: If the PCell is one of the serving cells of the direct path to be released (i.e. Case D) in Scenario-1, one of the serving cells of the indirect path should be reconfigured as PCell for the remote UE during the procedure.

· P13: If non-split SRB1/SRB2 are on the direct path to be released (i.e. Case D) in Scenario-1, SRB1/SRB2 should be reconfigured to the indirect path during the procedure.
· P14: For path release cases (i.e. Case C & D) of Scenario-1, PDCP data recovery can be configured for the remote UE’s AM DRBs.
· 

	R2-2301020
	Qualcomm Incorporated
	· Proposal 8: gNB can remove the indirect or direct path based on the measurement report from the Remote UE triggered by existing events, e.g. Event X2 for indirect path removal or Event A2 for direct path removal.

	R2-2301243
	CMCC
	· Proposal 10: It is proposed to agree the flowchart in Fig.6 as baseline for multi-path remote UE release direct path for scenario 1.

[image: image15.emf]Remote UE  Relay UE  gNB

1.Decision of release 

direct path

4 . RRC Reconfiguration 

3 . RRC Reconfiguration

 0. RRC Reconfiguration for SRB to 

indirect path, if not exist

2. RRC Reconfiguration for SRB to 

indirect path, if not exist


Fig.6 Remote UE release direct path for scenario 1


Rapporteur’s Summary
Multiple companies proposed overall procedure for indirect path release.
Issue 1.4: Overall procedure for direct path release
Rapporteur suggests the following proposal for progress:

Proposal 1.4A: [HP] Upon direct path release, if non-split SRB1/SRB2 are on the direct path to be released (i.e. Case D) in Scenario-1, SRB1/SRB2 are reconfigured to the indirect path during the procedure.
Proposal 1.4B: [HP] RAN2 intends to reuse the existing procedure(s) for direct path release with the following open issue:

· Possible RB reallocation from the indirect path to the direct path
· PDCP data recovery for the remote UE’s AM DRBs
1.5 Case E: Direct Path Change

Regarding the following case:
E.
The remote UE operating in multi-path changes the direct path to a different cell of the same gNB while using the serving relay UE for the indirect path under the same gNB;
RAN2 make an agreement as follows:
· 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.
The related proposals from companies’ contributions are captured below:
	Tdoc

Number
	Source
	Proposals

	R2-2300104
	CATT
	· Proposal 2: For case E, a single procedure to release-and-add cells would be supported.
· Proposal 3: For case B, C, D and E, reuse the legacy RRC reconfiguration signalling procedure to add direct path over indirect path or release direct path/indirect path or modify direct path.

	R2-2300133
	OPPO
	· Proposal 1
For use-case E (direct path change w/o indirect path change), it can be modelled as SCell release-and-add.

	R2-2300390
	Xiaomi
	· Proposal 1: Support single procedure of path switch for following cases,

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.

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.

	R2-2300537
	Ericsson España S.A.
	· P6: Support indirect path replacement via separate reconfigurations for indirect path release and indirect addition. 

· P7: Consider the steps in Figure 5 as baseline for indirect path replacement. 
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Figure 5. Signalling flowchart of indirect path replacement

	R2-2300690
	vivo
	· P6: For Scenario-1, Case E is not supported via a single switch procedure in Rel-18. 

	R2-2300762
	Apple
	· Proposal 4
A single path switch procedure is used for Case E and Case G for Scenario 1.

	R2-2300851
	China Telecom
	· Proposal 2: For direct path change case in Scenario 1(i.e. Case E), RAN2 confirm to use separate release-and-add procedures, and no need to support a single procedure.

	R2-2301020
	Qualcomm Incorporated
	· Proposal 10: Exiting PCell change procedure on direct path for intra-gNB can be reused as baseline for direct path change in MP relay operation, i.e. achieved by intra-gNB handover with SCell removal and addition in one RRCReconfiguration message.

	R2-2301072
	Lenovo
	· Proposal 3: Intra-gNB cell change via a single procedure while the remote UE keeps the indirect path under the same gNB should be supported.

· Proposal 4: The following Inter-gNB handover associated with Multi-path should be discussed.

Use Case 1: Multi-path in source gNB-> Only one path in target gNB;

Use Case 2: One path in source->Multi-path in target gNB;

Use Case 3: Multi-path in source gNB-> Multi-path in target gNB (different relays in the source gNB and target gNB);

	R2-2301081
	ZTE, Sanechips
	· P1: For scenario 1, it is suggested to consider single procedure for case G and E. 

	R2-2301324
	Samsung
	· Proposal 1-3: RAN2 is kindly asked to discuss the PCell change during direct path addition/release procedure, e.g., which procedure is used for PCell change, whether the security key needs update in case of PCell change.
· Proposal 1-4: for direct/indirect path change, one procedure can be defined to implement direct/indirect path release/addition.


Rapporteur’s Summary
Multiple companies discussed whether to use a single procedure or separate procedures for direct path change. When it comes to a single procedure, many companies think that the existing procedure (e.g. PCell change with SCell release-and-add) can be used as a baseline.
Issue 1.5: Single or separate procedures for direct path change
Rapporteur suggests the following proposal for progress:

Proposal 1.5: [HP] The existing single PCell change procedure (e.g. PCell change with SCell release-and-add) is considered as a baseline. If support with a single procedure is complicated, RAN2 can reconsider this decision later.
1.6 Case G: Indirect Path Change

RAN2 agreed to support:
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.
It is FFS if this case would be supported via separate release-and-add (A+Cx in separate reconfigurations) or a single switch procedure (e.g. similar to i2i service continuity).
The related proposals from companies’ contributions are captured below:
	Tdoc

Number
	Source
	Proposals

	R2-2300104
	CATT
	· Proposal 4: For Rel-18 multi-path, capture the indirect path modification signalling procedure in Figure-2 for case G in TS 38.300.
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Figure-2 Change to a new relay UE for the indirect path while keeping the direct path under the same gNB(Case G)

	R2-2300133
	OPPO
	· Proposal 2
For use-case G (indirect path change w/o direct path change), it can be modelled as handover (i.e., PCell change) without SCell change.

	R2-2300537
	Ericsson España S.A.
	· P8: Support direct path replacement via separate reconfigurations for direct path release and direct addition.
· P9: Consider the steps in Figure 6 as baseline for direct path replacement. 
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Figure 6. Signalling flowchart of direct path replacement

	R2-2300628
	InterDigital
	· Proposal 11:
When the relay UE is in RRC_IDLE/RRC_INACTIVE, remote UE transmission can initiate an RRC connection at the relay UE to support both 1) addition/change of the indirect path at the remote UE; 2) initiation of UL data transmission by the remote UE to the indirect path (e.g., on a split bearer).

	R2-2300690
	vivo
	· P5: For Scenario-1, Case G is supported via a single switch procedure (e.g. similar to i2i service continuity).

· P15: For single switch procedure of Relay UE switch (i.e. Case G) of Scenario-1, the procedure similar to the I2I switch procedure for L2 U2N relay should be adopted. 

	R2-2300762
	Apple
	· Proposal 4
A single path switch procedure is used for Case E and Case G for Scenario 1.

	R2-2300851
	China Telecom
	· Proposal 1: For indirect path change case in Scenario 1(i.e. Case G), a single procedure would be supported. The intra-gNB i2i path switch procedure for service continuity could be taken as a baseline.
· Proposal 4: To support indirect path change cases (i.e. case G) in Scenario 1, the new Event Z1 introduced for i2i indirect path switch can be used. Wait for the progress on i2i path switch topic to see whether Event Z2 is needed or not.

	R2-2301020
	Qualcomm Incorporated
	· Proposal 9: Service continuity on indirect path to indirect path for intra-gNB can be used as baseline for indirect path changes during MP relay operation with the same issue addressed in indirect path addition on how to trigger IDLE/Inactive Relay UE connection setup or resume.

	R2-2301072
	Lenovo
	· Proposal 1: Intra-gNB Relay change via a single switch procedure while the remote UE keeps the direct path under the same gNB should be supported.

· Proposal 2: Legacy timer T420 can be reused in the case of relay change.

	R2-2301081
	ZTE, Sanechips
	· P1: For scenario 1, it is suggested to consider single procedure for case G and E. 

	R2-2301324
	Samsung
	· Proposal 1-2: for indirect path addition/release, the “SetupRelease” can be used to indicate the setup/release of indirect path configuration, which contains the target relay UE ID, radio bearer configuration, etc.
· Proposal 1-4: for direct/indirect path change, one procedure can be defined to implement direct/indirect path release/addition.


Rapporteur’s Summary
Multiple companies discussed whether to use a single procedure or separate procedures for indirect path change. When it comes to a single procedure, many companies think that the existing I2I switch procedure for L2 U2N relay can be used as a baseline. Considering the direct path exists compared to I2I switching case, RRC reconfiguration via direct path could be considered as shown in the above figures by CATT and Ericsson.

Issue 1.6: Single or separate procedures for indirect path change
Rapporteur suggests the following proposal for progress:

Proposal 1.6: [HP] The existing single procedure (i.e. the I2I switch procedure for L2 U2N relay) is considered as a baseline with possibility of RRC reconfiguration via direct path. If support with a single procedure is complicated, RAN2 can reconsider this decision later.
1.7 SRB

RAN2 made the following agreements on SRB:

· 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.

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

The related proposals from companies’ contributions are captured below:
	Tdoc

Number
	Source
	Proposals

	R2-2300104
	CATT
	· Proposal 11: For scenario 1, SRB1 and SRB2 can’t be configured on the different paths.

	R2-2300133
	OPPO
	· Proposal 12
R2 confirms the SRB configuration (which path(s) to use) is a per-bearer configuration, for scenario-1.

	R2-2300390
	Xiaomi
	· Proposal 2: SRB1 and SRB2 configured on different paths from one another is up to NW implementation.

	R2-2300618
	Intel Corporation
	· P2: For scenario 1, SRB1 and SRB2 can be configured on different paths from one another by gNB i.e. up to gNB implementation. 

	R2-2300628
	InterDigital
	· Proposal 3:
SRB1/SRB2 can be configured in different paths for both scenario 1 and scenario 2.
· Proposal 4:
DL transmission on split SRB1/SRB2 without duplication can be performed on either direct or indirect path (as decided by the network).
· Proposal 5:
UL transmission on split SRB1/SRB2 without duplication can be performed on either direct or indirect path.  FFS on the associated conditions at the UE.

	R2-2300689
	vivo
	· P1: For Scenario 1&2, when UE is operating in multi-path Relay, SRB1 for remote UE is always configured on the direct path.

· P2: For Scenario 1, if split SRB1 is configured, its primary path is by default on the direct path.

· P5: For Scenario 1&2, SRB2 is always configured on SRB1 path or primary path of split SRB1 of remote UE, i.e., on the direct path.

· P6: For Scenario 1&2, the primary path of split SRB2 is always by default on SRB1 path or primary path of split SRB1 of remote UE, i.e., on the direct path.

	R2-2300762
	Apple
	· Proposal 3
The path for SRB1/2 can be configured differently from RRC signaling design perspective in Scenario 1. It is up to NW implementation to whether use such a configuration.

	R2-2300851
	China Telecom
	· Proposal 4: To support indirect path change cases (i.e. case G) in Scenario 1, the new Event Z1 introduced for i2i indirect path switch can be used. Wait for the progress on i2i path switch topic to see whether Event Z2 is needed or not.

· Proposal 6: For scenario 1, SRB1/2 can be configured in different path, which is up to NW configuration.

	R2-2301020
	Qualcomm Incorporated
	· Proposal 2: SRB1 and SRB2 are configured on direct path.
· Proposal 3: Split SRB1 can be configured as duplication and non-duplication case as defined in existing NR-DC; split SRB2 can only be used for duplication.

	R2-2301081
	ZTE, Sanechips
	· P2: For scenario 1, the bearer type (i.e. direct bearer, indirect bearer, or multi-path bearer) of SRB1 and SRB2 may be configured by the gNB independently. 
· P3: It is not necessary to mandate the same bearer type configuration of SRB1 and SRB2. 

	R2-2301178
	Huawei, HiSilicon
	· Proposal 4: Non-split SRB1/SRB2 is not allowed to be configured only on the indirect path in scenario 1.

· Proposal 5: For split SRB1/SRB2, legacy mechanism in DC can be reused in scenario 1, i.e. network configures primary path to each split SRB and UE shall send RRC messages via configured primary path.

· Proposal 6: Primary path of split SRB1/SRB2 can only be Uu path in scenario 1.

	R2-2301243
	CMCC
	· Proposal 1: For scenario 1, SRB1 and SRB2 are always configured on the same path.
· Proposal 4: The split SRB can be configured with path Addition and/or Modification procedure.

	R2-2301324
	Samsung
	· Proposal 2-1: RAN2 is kindly asked to agree the followings:

· SRB1/2 can be configured in different paths for scenario 1/2

· 

	R2-2301823
	Sharp
	· Observation 5. NW does not need to configure SRB1 and SRB2 on different paths. But NW can configure SRB1 and SRB2 on any path.

· Proposal 10. For scenario1, SRB1 and SRB2 can be configured on different paths from one another.


Rapporteur’s Summary
The following issues are addressed by multiple companies:

a. Whether SRB1/2 can be configured in different path for Scenario 1

A. Per SRB configuration or both SRBs on the same path

b. Whether to configure primary path for each split SRB
Issue 1.7: SRB1/2 configuration for Scenario 1
There seem no majority’s view on this. NW may not need to configure SRB1 and SRB2 on different paths. But, configuration on different paths could be up to network. We may not need to restrict network implementation. 

Proposal 1.7A: [HP] The network is allowed to configure SRB1 and SRB2 on same path or different paths.

Proposal 1.7B: [HP] ‘primary path’ is configured for each split SRB.

Proposal 1.7C: [HP] The bearer type (i.e. direct bearer, indirect bearer, or multi-path bearer) of SRB1 and SRB2 can be independently configured by the network. 
1.8 MP split bearer

The related proposals from companies’ contributions are captured below:
	Tdoc

Number
	Source
	Proposals

	R2-2300104
	CATT
	· Proposal 7: PDCP control PDU only transmits on the primary RLC entity same as legacy.
· Proposal 10: Reuse Duplication Activation/Deactivation MAC CE or Duplication RLC Activation/Deactivation MAC CE over direct path to control the duplication activation/deactivation of DRBs.

	R2-2300133
	OPPO
	· Proposal 7
For scenario-1 of multi-path Relay, for PDCP duplication, R2 follows legacy design as a baseline, including at least 1) all RLC entities have the same RLC mode, 2) RRC can set the duplication state (but always activated for SRB, if configured), 3) data volume threshold can be optionally configured for DRB.

· Proposal 8
For scenario-1 of multi-path Relay, for PDCP duplication, allows dynamic duplication (de)activation controlled by MAC-CE delivery via direct link.

· Proposal 9
For scenario-1 of multi-path Relay, for PDCP duplication, the legacy “Duplication Activation/Deactivation MAC CE” and “Duplication RLC Activation/Deactivation MAC CE” can be adopted.

· Proposal 10
For scenario-1 of multi-path Relay, for PDCP duplication, R2 does not pursue LCH-to-carrier mapping restriction.

· Proposal 11
For scenario-1 of multi-path Relay, for PDCP duplication, R2 discusses whether to pursue the legacy behavior of “When an RLC entity acknowledges the transmission of a PDCP PDU, the PDCP entity shall indicate to the other RLC entity(ies) to discard it”.

	R2-2300276
	NEC Corporation
	· Proposal 7:
For Scenario 1, to enable the data split function, the definition of primary RLC channel in NR can be reused.

· Proposal 8:
For Scenario 1, to enable the duplicated PDCP PDU discarding, the influence of SRAP layer should be considered.

	R2-2300390
	Xiaomi
	· Proposal 3: Primary RLC entity of the MP split bearer could be configured on either direct path or indirect path.
· Proposal 6: If the path carrying primary RLC entity of the SRB fails, a timer is started upon transmission of failure information. If UE receives path release or path switch during timer running, timer can be stopped. Upon timer expiry, UE shall trigger RRC reestablishment.

	R2-2300618
	Intel Corporation
	· P5: For DL transmission, when multi-path is enabled and duplication is not enabled for a remote UE, and when both direct and indirect paths are available, it is up to network implementation to choose which of the two paths is used.

· 

	R2-2300628
	InterDigital
	· Proposal 6:
Split bearer threshold mechanism is supported for a split DRB without duplication in multipath for determining when a UE can transmit data to either path.  FFS on the differences with legacy DC split bearer threshold.  

· Proposal 7:
For a split bearer without duplication, the network controls the amount of data routed by the UE to each of the paths when the split bearer threshold is exceeded. 

· Proposal 8:
Discuss whether to support a CA-like approach where a split bearer can be configured with a single RLC entity common to both paths.

	R2-2300762
	Apple
	· Proposal 2 
Reuse the legacy primary path and primary RLC entity concept in NR for per-RB split-bearer configuration.

	R2-2301072
	Lenovo
	· Proposal 6: The activation/deactivation of PDCP duplication for a DRB in multi-path relaying case can be dynamically controlled by the gNB.

· Proposal 7: The Duplication Activation/Deactivation MAC CE can be reused. 

· Proposal 8: Both legacy data volume threshold for split bearer and some enhancements can be considered to support MP split bearer in multi-path relaying case.

	R2-2301178
	Huawei, HiSilicon
	· Proposal 17. For split DRB configuration and transmission, legacy mechanism in DC can be reused, i.e., introduce the data split threshold and the primary path.

	R2-2301324
	Samsung
	· Proposal 2-2: the PDCP duplication is supported for SRB for both scenarios.

· Proposal 2-3: the primary RLC entity is appliable for the PDCP duplication support of SRB/DRB in both scenarios.

· Proposal 2-4: the MAC CE of the direct path can be used to dynamically activate/deactivate PDCP duplication. 

· Proposal 2-5: for split DRB, an UL data volume threshold can be introduced to determine when to use both paths

· Proposal 3-1: the MAC CE of direct path can be used to dynamically activate/deactivate indirect path.

· Proposal 3-2: when initially configuring the two paths, the gNB can configure the initial activation/deactivation status to the UE

	R2-2301541
	ASUSTeK
	· P7: Discussion on PDCP data volume reporting for MP split bearer can be postponed until the decision of the primary RLC entity.

	R2-2301554
	Nokia, Nokia Shanghai Bell
	· Proposal 1: For MP split RB in scenario 1 and scenario2, PDCP control PDU is transmitted to either of the RLC entities, i.e., not fixed to one RLC entity assigned as the primary RLC entity.

· Proposal 2: For MP split RB in scenario 1 and scenario2, PDCP data PDU is transmitted to either of the RLC entities regardless of the total amount of PDCP and RLC data volume, i.e., no need of introducing the ul-DataSplitThreshold.

· Proposal 3: For MP split RB in scenario 1 and scenario2, primary RLC entity is not configured. 

· Proposal 4: For MP split RB in scenario 1 and scenario 2, if both paths are available, it is up to UE implementation where to send the PDCP PDU.

· Proposal 5: For MP SL relay, activation/deactivation of SRB duplication is controlled by MAC CE.


Rapporteur’s Summary
The following issues are addressed by multiple companies:

a. Support the legacy primary path and primary RLC entity concept 
b. dynamic duplication (de)activation controlled by MAC-CE delivery via direct link and initial duplication state by RRC
c. Support data volume threshold for split bearer
d. PDCP control PDU transmission
Issue 1.8.1: Primary path and primary RLC entity
The primary path has been specified in a per-RB manner (e.g., as supported by primary RLC entity). 
Based on contributions, rapporteur suggests the following proposals:

Proposal 1.8A: [HP] The concept of the existing primary path and primary RLC entity is adopted for each MP split bearer configuration.

Issue 1.8.2: PDCP control PDU transmission

RAN2 agreed that PDCP Control PDU is not duplicated. However, which path should be used for PDCP Control PDU transmission is not clear. To follow the legacy DC procedure, it can be clarified that for Rel-18 multi-path, PDCP control PDU only transmits on the primary RLC entity.

Proposal 1.8B: [HP] PDCP control PDU only transmits on the primary RLC entity same as legacy.

Issue 1.8.3: Dynamic duplication (de)activation
Currently, when configuring duplication for a DRB, RRC can set the state of PDCP duplication (either activated or deactivated) at the time of (re-)configuration. After the configuration, the PDCP duplication state can then be dynamically controlled by means of a MAC control element and in DC, the UE applies the MAC CE commands regardless of their origin (MCG or SCG).
Some companies think that similar dynamic duplication activation/deactivation can be applied to MP split bearer with duplication.

Based on contributions, rapporteur suggests the following proposals:

Proposal 1.8C: [MP] Dynamic duplication (de)activation is supported based on MAC CE on the direct path for MP split bearer with duplication. FFS whether to reuse the existing Duplication Activation/Deactivation MAC CE and Duplication RLC Activation/Deactivation MAC CE. FFS whether to support (de)activation on indirect path. 

Proposal 1.8D: [MP] When configuring duplication for a MP split bearer, RRC can set the state of PDCP duplication (either activated or deactivated) at the time of (re-)configuration.
Issue 1.8.4: Data volume threshold for MP split bearer
For split DRB, the legacy scheme allows to define a data volume threshold to activate the use of another path. Some companies think that this operation can be reused for MP split bearer.

Based on contributions, rapporteur suggests the following proposals:

Proposal 1.8E: [MP] The existing data volume threshold (i.e. ul-DataSplitThreshold) can be reused for MP split bearer.
1.9 Radio Link Failure

RAN2 made the following agreements:

· 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.

· Upon detection of 3GPP-defined RLF failure in one path, remote UE (configured with MP) can report path failure via the alternative available path if SRB1 is configured on the alternative path or split SRB1 is configured.

The related proposals from companies’ contributions are captured below:
	Tdoc

Number
	Source
	Proposals

	R2-2300104
	CATT
	· Proposal 5: For Rel-18 multi-path, remote UE reports both direct path failure and indirect path failure via MCGFailureInformation or SCGFailureInformation message.

· Proposal 6: Introducing new failure types for SL RLF and Uu RLF of relay UE.

	R2-2300133
	OPPO
	· Proposal 5
For scenario-1 of multi-path Relay, in case of Uu-RLF, suspend the direct path transmission. If SRB1 is configured on PC5 and not suspended, trigger report to network via indirect path to report the failure via MCGFailureInformation message. Otherwise, RRC Re-establishment is initiated.

· Proposal 6
For scenario-1 of multi-path Relay, in case of PC5-RLF, suspend the indirect path transmission. If SRB1 is configured on Uu and not suspended,  trigger report to network via direct path to report the failure via SidelinkUEInformation message. Otherwise, RRC Re-establishment is initiated.

	R2-2300390
	Xiaomi
	· Proposal 4: Upon path failure, remote UE can send path failure information to NW via SRB on the other path. Failure cause and measurement results can be included.

· Proposal 5: Upon path failure, remote UE triggers RRC reestablishment if the other path also fails or there is no SRB on the other path.
· Proposal 6: If the path carrying primary RLC entity of the SRB fails, a timer is started upon transmission of failure information. If UE receives path release or path switch during timer running, timer can be stopped. Upon timer expiry, UE shall trigger RRC reestablishment.

	R2-2300618
	Intel Corporation
	· P6: In scenario 1, gNB can configure which path is used for RRC connection re-establishment upon failure of that path(s) regardless of which path (direct or indirect) is used for RRC connection establishment. 

	R2-2300628
	InterDigital
	· Proposal 9:
The UE supports both an MCGFailure-like procedure (i.e., the UE waits for reconfiguration following the failure) and SCGFailure-like procedure (i.e., the UE can continue operation without a reconfiguration following the failure) following RLF when split SRB is configured.  

· Proposal 10:
Upon detection of RLF on the path on which non-split SRB is configured, the remote UE can perform a re-establishment-like procedure via the other path.  FFS on details.

	R2-2300689
	vivo
	· P7: For Scenario 1&2, Remote UE declares RLF based on the PCell failure or SRB 1 failure or primary path of split SRB1 failure on occurrence only.

· P8: Fast recovery procedure with the premise of split SRB1 is supported.

· P9: Introduce a timer (i.e., T316-like) to control the duration of fast recovery procedure.

· P10: Scenario 1&2, fast recovery procedure via alternative path can be triggered only if ALL of the following conditions are met: 

· path failure on one path is detected; 

· fast recovery timer is configured;

· split SRB1 is configured.

· P11: For Scenario 1&2, RRC re-establishment procedure is triggered if at least one of the following conditions is met: 

· both direct and indirect path failure are detected; 

· fast recovery timer is not configured or expired;

· split SRB1 is not configured.

	R2-2300851
	China Telecom
	· Proposal 9: For multi-path relaying in both Scenario 1 and 2, upon detection of RLF on the direct path, 

- MCGFailureInformation message can be used to report the direct path failure to the gNB via indirect path if available. 

- The timer T316 can be reused. No need to introduce new timer.

- If neither SRB1 nor split SRB1 is configured on the indirect path, the remote UE will initiate the connection re-establishment procedure as specified in TS 38.331, clause 5.3.7.

· Proposal 10: For multi-path relaying in Scenario 1, upon detection of sidelink RLF on the indirect path, SidelinkUEInformationNR message can be used to report the indirect path failure to the gNB via direct path if available. 

· Proposal 12: For multi-path relaying in both Scenario 1 and 2, only RLF on the direct path may trigger RRC re-establishment while RLF on the indirect path will not trigger RRC re-establishment.

	R2-2300967
	Lenovo
	· Proposal 5: UE reports the failure to the serving gNB via the direct path if still available once the following failure on the second path happens while UE is performing the indirect path addition procedure:

· The remote UE receives the notification message from relay UE.

· The remote UE detects RLF on PC5 link.

· Proposal 6: RAN2 to discuss the failure case that the remote UE detects Uu RLF on the direct path when UE is performing the second indirect path addition procedure.

· Proposal 7: RAN2 to discuss the failure case on the indirect path happens when UE is performing the direct path addition procedure:

· The remote UE receives the notification message from relay UE in the indirect path.

· The remote UE detects RLF on PC5 link in the indirect path.

· Observation 1: RAN2 has agreed that upon detection of 3GPP-defined RLF failure in one path, remote UE (configured with MP) can report path failure via the alternative available path if SRB1 is configured on the alternative path or split SRB1 is configured.

· Proposal 8: When UE is operating in multi-path scenario, UE reports failure information to the serving gNB via the available path if SRB1 or split SRB1 is configured when the following failure case happens.

· Reception of notification message from relay UE;

· Reception of PC5 unicast lease message from relay UE.

· Proposal 9: When UE operating in multi-path Relay, UE initiates re-establishment procedure only when both paths are not available.

	R2-2301178
	Huawei, HiSilicon
	· Proposal 7: In scenario 1, relay UE sends a notification to the remote UE when its Uu RLF happens, then remote UE reports the Uu RLF of relay UE via Uu path.

	R2-2301415
	Kyocera
	· Proposal 3
In case of RLF on the direct path and the Remote UE is configured with SRB1/SRB2 on the indirect path, the Remote UE may report the direct path RLF to the PCell via the indirect path.  

· Proposal 4
In case of RLF on the direct path, the gNB should configure the PSCell in the indirect path as the PCell, esp. for the case when the Remote UE moves OOC.

	R2-2301554
	Nokia, Nokia Shanghai Bell
	· Proposal 6: When UE operating in multi-path relay, the UE initiates RRC connection re-establishment if RLF is detected on a path carrying non-split SRB, or if RLF is detected on a path and alternative path with split SRB is suspended.

· Proposal 7: RAN2 discuss what kind of information needs to be reported if RLF is detected and reported, e.g., buffer size, problematic link/interface, etc.

	R2-2301823
	Sharp
	· Observation 1. According to the current specification (TS38.300), U2N Remote UE connecting to NW via U2N Relay UE suspends Uu RLM while in RRC_CONNECTED.

· Proposal 1. For performing Uu RLM and SL RLF detection simultaneously in multi-path operation, U2N Remote UE connecting to gNB via “only” U2N Relay UE suspends Uu RLM.
· Proposal 2. The primaryPath of SRB1 should refer to not failed path before transmitting the failure information If SRB1 is configured as split SRB and pdcp-duplication is not configured.

· Observation 2. There are some options to specify MP remote UE behaviour in a case that the UE detects 3GPP defined RLF and there is no alternative path for indicating the failure information.

In case of Uu RLF when SRB1 is only set to the direct path; 
(1-1): MP remote UE initiates RRC connection re-establishment via Uu.

(1-2): MP remote UE initiates RRC setup via indirect path.

(1-3): MP remote UE transmits failure information via SL-SRB3.

In case of PC5 RLF when SRB1 is only set to the indirect path; 
(2-1): MP remote UE initiates relay reselection.

(2-2): MP remote UE initiates cell selection.

· Observation 3. The options for PC5 RLF can be applicable to the case that MP remote UE receives Uu-RLF indication from relay UE.

· Proposal 3. MP remote UE performs RRC connection re-establishment procedure if MP remote UE cannot transmit the failure information.

· Proposal 4. RAN2 to discuss what information message is used for the failure information.

· Proposal 5. In both scenarios, relay UE connecting with MP remote UE should indicate Uu RLF to MP remote UE when relay UE detects Uu RLF.

· 


Rapporteur’s Summary
The following issues are addressed by multiple companies:

a. Whether to use the existing RRC message (e.g. MCGFailureInformation or SidelinkUEInformationNR) or new RRC message for failure report to gNB
b. Conditions to trigger failure report or RRC re-establishment procedure

c. Whether to use T316-like timer

d. Suspension of the failed path 

e. Whether relay UE can send a notification to the remote UE e.g. when its Uu RLF happens to relay UE
f. Any new information (e.g. Failure cause and measurement results can be included)
g. Any new failure type for SL RLF and Uu RLF of relay UE
Issue 1.9.1: Failure Information Report
Based on contributions, rapporteur suggests the following proposals for progress:

Proposal 1.9A: [Easy] In case of Uu-RLF, if SRB1 is configured on indirect path not suspended, trigger report to network via indirect path to report the failure via a RRC message. Otherwise, RRC Re-establishment is initiated. RAN2 is requested to discuss whether the RRC message is the existing MCGFailureInformation message or a new message.
Proposal 1.9B: [Easy] In case of PC5-RLF, if SRB1 is configured on direct path not suspended, trigger report to network via direct path to report the failure via a RRC message. Otherwise, RRC Re-establishment is initiated. RAN2 is requested to discuss whether the RRC message is the existing SidelinkUEInformationNR message or a new message.

Proposal 1.9C: [Easy] The remote UE initiates re-establishment procedure when failure is detected on both paths.
Proposal 1.9D: [Easy] A timer is started upon transmission of failure information. Upon timer expiry, UE shall trigger RRC reestablishment. FFS when the timer can be stopped.
Issue 1.9.2: PC5-RRC notification message
Based on contributions, rapporteur suggests the following proposals for progress:

Proposal 1.9E: [Easy] The existing PC5-RRC Notification Message procedure is reused for the relay UE to inform the remote UE about Uu failure of the relay UE as currently specified in 38.331.
1.10 RRC resume/re-establishment

The related proposals from companies’ contributions are captured below:
	Tdoc

Number
	Source
	Proposals

	R2-2300628
	InterDigital
	· Observation 1:
When the remote UE is configured with multipath, the relay UE can be moved to RRC_IDLE/RRC_INACTIVE if all data from the remote UE is routed via the direct path.
· Proposal 11:
When the relay UE is in RRC_IDLE/RRC_INACTIVE, remote UE transmission can initiate an RRC connection at the relay UE to support both 1) addition/change of the indirect path at the remote UE; 2) initiation of UL data transmission by the remote UE to the indirect path (e.g., on a split bearer).
· Proposal 13:
A remote UE in multipath that is released to RRC_IDLE/RRC_INACTIVE can maintain either the direct path or relayed path.  RAN2 discusses whether the UE determines the path to maintain from dedicated signalling or based on a network-configured rule.

	R2-2301020
	Qualcomm Incorporated
	· Proposal 1: For MP relay, the control plane procedures are clarified as following.

· The SIs of the cells other than PCell are transmitted to the UE using RRCReconfiguration message.
· UE performs RRC re-establishment procedure on PCell according to clause 5.3.7 in TS 38.331 with MP relay context released.
·  Inactive state, Remote UE camps on PCell or indicated cell in RRCRelease message in response to an RRCResumeRequest or an RRCResumeRequest1.

	R2-2301178
	Huawei, HiSilicon
	· Observation 4: In Rel-17 L2 U2N relay operation, the Remote UE releases indirect path configuration when initiating the RRC re-establishment procedure.

· Observation 5: According to the previous agreements, it is not crystal clear whether non-split SRB1 is allowed to be configured in indirect path on top of the agreement that Uu Cell is the PCell in MP relaying.

· Proposal 2: When a remote UE initiates the RRC re-establishment procedure from multi-path, it shall release the indirect path configuration, which means re-establishment directly into multi-path is not supported in scenario 1.

· Proposal 3: In scenario 1, the gNB can configure multi-path for the remote UE in RRCResume message during the RRC resume procedure.

	R2-2301554
	Nokia, Nokia Shanghai Bell
	· Proposal 10: RAN2 discuss the possible enhancement on relay UE’s RRC connection establishment in the context of multi-path establishment via relay UE in RRC_IDLE/INACTIVE.


Rapporteur’s Summary
The following proposals are addressed by multiple companies:

a. RRC re-establishment with release of MP relay context
b. RRC resume with MP relay context
Issue 1.10.1: RRC re-establishment with release of MP relay context 
RAN2 agreed that multi-path Relay is NOT applicable to RRC Resume procedure, for scenario-1 and scenario-2. RAN2 further study how for UE operating in multi-path Relay operate for RRC Re-establishment procedure.
Based on contributions, rapporteur suggests the following proposal:
Proposal 1.10A: [Easy] When a remote UE initiates the RRC re-establishment procedure from multi-path, the remote UE releases the indirect path configuration, which means re-establishment directly into multi-path is not supported in scenario 1.
Issue 1.10.2: RRC resume with MP relay context 
RAN2 agreed that multi-path Relay is NOT applicable to RRC_INACTIVE remote-UE, for scenario-1 and scenario-2. RAN2 supports storing direct path configuration for potential resume as legacy operation (to single-path configuration). It is FFS if the UE can also store indirect path configuration and resume directly into multi-path. In addition, RAN2 agreed that multi-path Relay is NOT applicable to RRC Resume procedure, for scenario-1 and scenario-2.
Based on contributions, rapporteur suggests the following proposal:

Proposal 1.10B: [LP] RAN2 is requested to discuss whether UE can also store indirect path configuration and resume directly into multi-path
1.11 Cell Group and MAC entity for Multi-path

The related proposals from companies’ contributions are captured below:
	Tdoc

Number
	Source
	Proposals

	R2-2300276
	NEC Corporation
	· Proposal 1:
Two cell groups based Multipath Relay is allowed for the scenario that Remote UE and Relay UE served by different cells.

· Proposal 2:
Only a single cell group based Multipath Relay is allowed for the scenario that Remote UE and Relay UE served by the same cell.

· Proposal 3:
Only one MAC entity is assumed for to support Multipath Relay for the UE in case of intra-gNB operation.

	R2-2300848
	LG Electronics France
	· Proposal 3: Both paths operating on the same cell group of the remote UE is supported for scenario 1 and 2.

· Proposal 4: A same MAC entity can be supported for both NR SL of the indirect path and Uu link of the direct path for scenario 1, as currently specified for NR SL.

· Proposal 5: Both paths of MP operation are always on MCG of the remote UE for scenario 1 and 2.

	R2-2301020
	Qualcomm Incorporated
	· Proposal 4: One MAC entity is applied for both direct path and indirect path.

	R2-2301099
	Sony
	· Proposal 1: For remote UE, two individual MAC entities are configured and one for Uu path and the other for PC5 path.

	R2-2301735
	MediaTek Inc.
	· Observation 1: A remote UE configured with multipath would have a Uu link and a PC5 link, which is same as relay UE.

· Observation 2: In Rel-17, we can finish our work without DC model for relay UE.

· Observation 3: With CA model for MP, we can limit the spec impact within MAC.

· Observation 4: Extra spec effort is needed if we use DC model for MP discussion.

· Proposal 1: If a modelling for MP is needed, RAN2 to adopt CA model for MP discussion.


Rapporteur’s Summary
The following issues are addressed by multiple companies:
· Whether both paths are always configured on MCG of the remote UE (i.e. DC or CA model for MP)
· The same MAC entity is used for direct path and indirect path
Issue 1.11: Cell Group
As some companies pointed out, DC model would lead to extra spec effort e.g. to support indirect-path based SCG operation and CA mode seems better to limit spec impact within MAC. CA model seems well aligned with assumption on NR SL that SL is configured only within MCG, not SCG.
Accordingly, rapporteur suggests the following proposals for progress:
Proposal 1.11A: [MP] RAN2 is requested to discuss how multi-path is configured with cell group(s)
Proposal 1.11B: [LP] A same MAC entity can support both NR SL of the indirect path and Uu link of the direct path for scenario 1, as currently specified for NR SL.
1.12 Other CP issues
The related proposals from companies’ contributions are captured below:
	Tdoc

Number
	Source
	Proposals

	R2-2300133
	OPPO
	· Proposal 3
R2 confirm Remote-UE operating in MP Relay can obtain short message via direct path as in legacy, if CSS is configured on direct path, no specific enhancement is needed, for scenario-1.

	R2-2300390
	Xiaomi
	· Proposal 7: If U2N relay UE’s serving cell is different from remote UE’s PCell, U2N relay UE shall not forward SIB1 to remote UE in multipath.

	R2-2300618
	Intel Corporation
	· P9: 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. 

	R2-2300648
	Spreadtrum Communications
	· Proposal 4: The control plane primary should be introduced in multi-path relaying for scenario 1 and scenario 2.

	R2-2300762
	Apple
	· Proposal 1
No need to define control plane primary path in the normative phase.
· Proposal 11
In RRCReconfiguration, introduce a new IE to differentiate MP configuration from SP configuration.  

· Proposal 12
ReconfigurationWithSync is only included in RRCReconfiguration message for MP configuration procedure involving a PCell change.

	R2-2300848
	LG Electronics France
	· Proposal 1: The remote UE in MP operation receives PBCH/MIB on the direct path and directly acquires SFN from MIB on the direct path, if necessary.

· Proposal 2: The remote UE in MP operation is always provided with PRACH configuration for the direct path.
· Proposal 6: If CSS for Paging is configured within the active BWP on the direct path on PCell, the remote UE in RRC_CONNECTED monitors paging on PCell for updated system information or ETWS/CMAS indication, as currently specified in 38.331. If not, the gNB can alternatively provide updated system information or warning message(s) on DCCH to the remote UE via any path.

	R2-2301020
	Qualcomm Incorporated
	· Proposal 1: For MP relay, the control plane procedures are clarified as following.

· The SIs of the cells other than PCell are transmitted to the UE using RRCReconfiguration message.
· UE performs RRC re-establishment procedure on PCell according to clause 5.3.7 in TS 38.331 with MP relay context released.
·  Inactive state, Remote UE camps on PCell or indicated cell in RRCRelease message in response to an RRCResumeRequest or an RRCResumeRequest1.

	R2-2301081
	ZTE, Sanechips
	· P12: For scenario 1, the multi-path remote UE in RRC_Connected may receive SIB 12/13/14 from either direct or indirect path. For the other SIBs, the multi-path remote UE in RRC_Connected receives them from direct path if necessary. 

	R2-2301415
	Kyocera
	· Proposal 1
Confirm the study phase outcome that the PCell is only supported in the direct path when multipath operation is configured.

· Proposal 2
Confirm the study phase outcome not to define the primary path concept for the control plane.


Rapporteur’s Summary
The following proposals are addressed by multiple companies:

a. System information delivery 
b. paging/short message
Issue 1.12: System Information Delivery and Paging/Short Message
RAN2 agreed that if CSS for SI is configured within the active BWP on PCell, the remote UE can perform direct system information acquisition on PCell as currently specified in 38.331; besides, dedicated signaling can be used to deliver SIB via SRB1 configured on direct and/or indirect path as currently specified in 38.331.

In addition, rapporteur suggests the following proposals:

Proposal 1.12A: [Easy] The remote UE in MP operation receives system information at least PBCH/MIB on the direct path and directly acquires SFN from MIB on the direct path, if necessary.
Proposal 1.12B: [Easy] If CSS for Paging is configured within the active BWP on the direct path on PCell, the remote UE in RRC_CONNECTED monitors paging on PCell for updated system information or ETWS/CMAS indication, as currently specified in 38.331. If not, the gNB can alternatively provide updated system information or warning message(s) on DCCH to the remote UE via any path.
1.13 Other UP issues

The related proposals from companies’ contributions are captured below:
	Tdoc

Number
	Source
	Proposals

	R2-2300104
	CATT
	· Proposal 8: Path activation/deactivation is introduced for multi-path.
· Proposal 9: Introduce Path Activation/Deactivation MAC CE over direct path to control the activation/deactivation of direct path and/or indirect path.

	R2-2300648
	Spreadtrum Communications
	· Proposal 1: The protocol stack of scenario 1 use the DC-like solution as the baseline, which is shown as Figure 1-1 and 1-2.
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Figure 1-1 Control plane protocol stack for scenario 1
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Figure 1-2 User plane protocol stack for scenario 1
· Proposal 5: For scenario 1, the direct path or the indirect path can be configured as primary path.
· Proposal 7: If both Uu BSR and SL BSR are triggered, only one BSR can be reported.

	R2-2301072
	Lenovo
	· Proposal 9: Remote UE can use mode 2 SL transmission resources from both the serving cells in a multipath scenario.

· Proposal 10: Remote UE can use mode 1 SL transmission resources from direct path and mode 2 SL transmission resources from the serving cell on the indirect path, in a multipath scenario.

	R2-2301178
	Huawei, HiSilicon
	· Observation 7: Based on current BSR mechanism, the remote UE could report excessive PDCP data volume that may not be transmitted over the direct path or indirect path, thus causes excessive Uu link or sidelink resource allocation.

· Proposal 17. For split DRB configuration and transmission, legacy mechanism in DC can be reused, i.e., introduce the data split threshold and the primary path.

· Proposal 18: Flow control indication should be introduced to solve the congestion problem that may happen at the relay UE. Details can be FFS.

· Proposal 19: For multi-path relay, RAN2 can study the excessive resource allocation problem and discuss the necessity of BSR reporting enhancement.

	R2-2301243
	CMCC
	· Proposal 8: Agree the UP and CP protocol stack as Figure 1-1 and Figure 1-2, for scenario 1.
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Figure.1-1 UP protocol stack for scenario 1
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Figure.1-2 CP protocol stack for scenario 1

	R2-2301322
	Philips International B.V.
	· Observation 1: NR sidelink communication supports mode 1 resource allocation for UE connected to the gNB in the direct path.

· Observation 2: NR sidelink communication supports mode 2 resource allocation for UE in coverage of the gNB and/or out of coverage of the gNB.

· Observation 3: R17 NR Sidelink Relay only supporting mode 2 resource allocation for L2 U2N Remote UE serves the objective of coverage extension for L2 U2N Relay.

· Observation 4: The L2 U2N Remote UE in R18 NR Sidelink Relay multi-path relaying scenario 1 supports simultaneous connection to the same gNB in the direct Uu path and via a L2 U2N Relay UE in the indirect path.

· Observation 5: If dedicated resource pool(s) are configured for mode 1 and mode 2 sidelink radio resource allocation separately, mode 1 sidelink resource allocation can avoid conflicts in the resource reservation.

· Observation 6: L2 U2N Remote UE in L2 U2N Relay is only allowed to use mode 2 to autonomously schedule sidelink radio resources for sidelink communication, which is less optimal than mode 1 resource allocation when L2 U2N Remote UE is directly connected to the NG-RAN.

· Proposal 1: In L2 U2N Relay for multi-path relaying scenario 1, L2 U2N Remote UE can be configured to use resource allocation mode 1 (as specified in 5.7.2 and 16.9.3.1) for data to be relayed.

	R2-2301541
	ASUSTeK
	· P1: The legacy ways of resource allocation and BSR reporting for Uu transmission can be reused for MP direct bearers in both Scenario 1 and Scenario 2.

· P2: In MP Scenario 1, remote UE can be configured to use resource allocation mode 1 (i.e. scheduled mode) for sidelink transmission in the indirect path.

· P3: In MP Scenario 1, gNB provides sidelink grant to remote UE via the direct path.

· P4: In MP Scenario 1, remote UE reports SL-BSR for indirect traffic to gNB via the direct path.

· P5: In MP Scenario 1, relay UE reports SL BSR and BSR to gNB as in R17 L2 U2N Relay.

	R2-2301554
	Nokia, Nokia Shanghai Bell
	· Proposal 11: For MP relay, RAN2 study a dynamic mechanism to boost transmission capacity or to limit the transmission capacity on one path.

	R2-2301735
	MediaTek Inc.
	· Proposal 2: RAN2 to discuss the mechanism for data stuck at the intermediate node (i.e., relay UE)
· One is that relay UE send back the data to remote UE, and ask remote UE to send via direct path.
· The other one is gNB send PDCP status report via direct path to remote UE to ask remote UE to send loss PDCP SDU.


Rapporteur’s Summary
The following issues are addressed by multiple companies:

a. Whether BSR works well when MP is configured
b. Path activation/deactivation
Note that how protocol stacks look like seems already clear based on the previous agreements. Thus, rapporteur thinks that we do not need to discuss the protocol stacks again.
Issue 1.13.1: Buffer Status Report
As Huawei pointed out, all the PDCP data reported by BSR or SL-BSR may not be transmitted over the direct path or indirect path due to data split. Then the requested or allocated resources will exceed what is really needed. So, based on current BSR mechanism, the remote UE could report excessive PDCP data volume that may not be transmitted over the direct path or indirect path, thus causes excessive Uu link or sidelink resource allocation.
Based on contribution, rapporteur suggests the following proposal:

Proposal 1.13A: [LP] RAN2 is requested to discuss the issue that the remote UE may report excessive PDCP data volume in BSR.
Issue 1.13.2: Path activation/deactivation
Some companies think that dynamic path activation/deactivation can be introduced instead of SCell activation/deactivation considering that both paths can be configured at a same cell.
Based on contributions, rapporteur suggests the following proposal:

Proposal 1.13B: [LP] RAN2 is requested to discuss need for path activation/deactivation.
2. Scenario 2

2.1 Case A: Indirect Path Addition

RAN2 agreed to support the following case:
A.
The remote UE operating only on the direct path adds the indirect path under the same gNB; 

The related proposals from companies’ contributions are captured below:
	Tdoc

Number
	Source
	Proposals

	R2-2300133
	OPPO
	· Proposal 15
For scenario-2 of multi-path relay, for single-direct-path to multi-path switching, remote (or relay) UE report the ID (FFS what the ID is) of the relay (or remote) UE to network, and network provides the configuration of the indirect path to remote (or relay) UE. It is up to relay/remote UE implementation to establish inter-UE connection before/upon network configuration.

	R2-2300390
	Xiaomi
	· P11: In scenario 2, when multi-path is enabled, upon ideal link establishment, Remote UE provides some information including at least the relay UE ID and relay UE’s serving cell information to the gNB to receive configuration for multi-path. FFS the relay UE ID.

	R2-2300618
	Intel Corporation
	· P12: For scenario 2, confirm the working assumption to leave it to relay and remote UE implementation on how to trigger the RRC_IDLE/RRC_INACTIVE target relay UE to initiate RRC connection establishment procedure.

	R2-2300690
	vivo
	· P2: 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.

· P3: 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. 

· P4: 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 after 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/reconfiguration. 

· P17: The inter-UE association information or indirect path request can comprise of the C-RNTI and the serving Cell ID of the relay UE.

	R2-2300763
	Apple
	· Proposal 7
For Scenario 2 indirect path addition (Case A), gNB does not select target relay UE.
· Proposal 8
In Scenario 2, Remote UE w/ a single direct path should initiate an RRC request message to gNB to trigger the indirect path addition procedure.
· Proposal 9
Only CONNECTED relay UE case is considered in indirect path addition (Case A) for Scenario 2.
· Proposal 10
How remote UE triggers an IDLE/INACTIVE relay UE entering RRC_CONNECTED in Scenario 2 is out of 3GPP scope.
· Proposal 11
RAN2 choose one of the following options to report “remote UE - relay UE” relationship to the gNB: 

· Option 1: Remote UE obtains relay UE’s C-RNTI and include it in indirect-path-request RRC message.

· Option 2:Remote UE sends the indirect-path-request RRC message via indirect path, including its own C-RNTI in plain text.

	R2-2300848
	LG Electronics France
	· Proposal 9: It is proposed to agree the overall procedure in Figure 1 except Step 9 as a baseline to add the indirect path after the establishment of the direct path for Scenario 2.
· Proposal 13: For multi-path Relay Scenario-2, RAN2 assumes that CN has no knowledge about semi-static relationship between the remote UE and the relay UE.
· Proposal 14: For multi-path Relay Scenario-2, a UE informs the gNB about semi-static relationship between the remote UE and the relay UE by using C-RNTI according to one of the following options:

· Option 1: The relay UE in RRC_CONNECTED informs the gNB about C-RNTI of the remote UE (after entering RRC_CONNECTED, if not in RRC_CONNECTED). How the remote UE informs the relay UE about C-RNTI of the remote UE over non-3GPP UE-to-UE link is left to UE implementation. How the relay UE not in RRC_CONNECTED initiates RRC connection establishment procedure is left to UE implementation.

· Option 2: The remote UE in RRC_CONNECTED informs the gNB about C-RNTI of the relay UE. How the relay UE initiate RRC connection establishment procedure, if not in RRC_CONNECTED, and inform the relay UE about C-RNTI of the remote UE over non-3GPP UE-to-UE link is left to UE implementation.

	R2-2300851
	China Telecom
	· Proposal 5: To support case A and C in Scenario 2, there is no need to enhance current measurement report mechanism.

	R2-2301020
	Qualcomm Incorporated
	· Proposal 11: Layer-2 ID is used to identify the Remote UE and Relay UE for scenario 2 and it is Remote UE and Relay UE implementation to generate and exchange Layer-2 ID.

	R2-2301081
	ZTE, Sanechips
	· P7: RAN2 assumes the association of remote UE and relay UE is pre-configured in UE.
· P8: It is necessary for remote UE to report the candidate relay UE information (e.g. relay UE ID) to gNB, which may assist the gNB to configure the UE aggregation operation. Which Relay UE ID is used is FFS. 
· 

	R2-2301099
	Sony
	· Proposal 3: For scenario 2, remote UE should report the inter-UE association information to gNB.

	R2-2301178
	Huawei, HiSilicon
	· Observation 6: It is a possible use case that one remote UE has non-3GPP connection with more than one relay UE, and network can choose the best one taking into account of the Uu link quality, maximum UL power, UL MIMO capability and other capabilities of the candidate relay UEs.

· Proposal 8: In scenario 2, the association info (e.g. a relay UE is allowed to provide scenario 2 MP relaying to the remote UE) is provided by CN to RAN, to enable RAN to provide proper MP configuration in scenario 2.

· Proposal 9: In scenario 2, the case that a remote UE has non-3GPP connection with more than one relay UEs is to be supported, and the remote UE reports candidate relay UE info to gNB.

· Proposal 10. In remote UE’ reporting, the identity information of the candidate relay UE can be the C-RNTI or an index assigned by the remote UE.
· Proposal 12: For scenario 2, to enable RAN select a better relay UE based on relay UE’s AS condition and capability, the idle/inactive relay UE should be triggered into connected state by remote UE before remote UE can report relay UE’s information to network. How to trigger this is left to remote/relay UE implementation.

	R2-2301243
R2-2301244
	CMCC
	· Proposal 7: Ask RAN2 to discuss the trigger event for multi-path establishment in scenario 2.
· Proposal 8: It is proposed to agree the flowchart in Fig.4 as baseline for remote UE adds indirect path for multi-path establishment for scenario 2.
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Fig.4 Remote UE adds indirect path for multi-path establishment for scenario 2
· Proposal 2: gNB Pre-configures candidate associated UE to remote UE.

· Proposal 3：Ask RAN2 to discuss whether the UE association is transparent to CN.

· Proposal 4: Remote UE can inform gNB with one or a list of candidate associated relay UE ID and gNB decides the associated UE to remote UE. 

· Proposal 5：Ask RAN2 to discuss the associated UE ID among C-RNTI or another temporary/local ID.

· Proposal 6. The RRC state can be taken into account when remote UE reports the associated UE or when gNB decides the associated UE.

	R2-2301324
	Samsung
	· Proposal 4-1: the gNB should be aware of the UE-UE link type (3GPP, i.e., PC5, vs. non-3GPP).

· Proposal 4-2: In scenario 2, the connection relationship between relay UE and remote UE can be changed, i.e., the remote/relay UE may have multiple relay/remote UE candidates for connection. 

· Proposal 4-3: RAN2 is kindly asked to discuss the ID used to identify relay/remote UE (including ID allocation). 

· Proposal 4-4: in scenario 2, the relay/remote UE can report the priority of the remote/relay UE to gNB instead of concrete measurement results.

· Proposal 4-5: RAN2 is kindly asked to discuss which node (remote UE vs. relay UE) reports the measurement results of UE-UE link considering the restriction that one relay UE can be connected to one remote UE only.
· Proposal 4-7: RAN2 is kindly asked to discuss the knowledge on the capability of gNB/relay UE/remote UE (e.g., support 3GPP UE-UE link only, support non-3GPP UE-UE link only, or both).


Rapporteur’s Summary

The following issues are addressed by multiple companies:
a. UE reports relationship between relay UE and remote UE to gNB
· What kinds of information can be sent to gNB for relationship between relay UE and remote UE
b. Whether to support more than one relationship between relay UE and remote UE (i.e. multiple relay/remote UE candidates for connection)
Issue 2.1.1: UE reports relationship between relay UE and remote UE to gNB

Several companies propose that a relay or remote UE reports relationship between relay UE and remote UE to gNB. A few companies mentioned that CN may inform RAN about association information. However, RAN2 should not pursue such solution since 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. Furthermore, RAN2 agreed to deprioritize discussion on authorization and association mechanism between remote UE and relay UE in scenario 2.
Proposal 2.1A: [Easy] As agreed before, RAN2 deprioritizes association mechanism between remote UE and relay UE from CN to RAN.

When it comes to UE report of UE-to-UE relationship to gNB, many options are proposed in companies’ contributions as follows:

a. Remote UE oriented solution, i.e., remote UE autonomously reports the inter-UE relationship with the relay UE after it triggers the relay UE successfully entering RRC_CONNECTED. 

b. NW controlled solution, i.e., remote UE only reports the inter-UE relationship with the relay UE after the gNB indication/reconfiguration. 

c. Remote UE obtains relay UE’s C-RNTI and include it in indirect-path-request RRC message.

d. Remote UE sends the indirect-path-request RRC message via indirect path, including its own C-RNTI in plain text.

e. The relay UE in RRC_CONNECTED informs the gNB about C-RNTI of the remote UE (after entering RRC_CONNECTED, if not in RRC_CONNECTED). How the remote UE informs the relay UE about C-RNTI of the remote UE over non-3GPP UE-to-UE link is left to UE implementation. How the relay UE not in RRC_CONNECTED initiates RRC connection establishment procedure is left to UE implementation.

f. The remote UE in RRC_CONNECTED informs the gNB about C-RNTI of the relay UE. How the relay UE initiate RRC connection establishment procedure, if not in RRC_CONNECTED, and inform the relay UE about C-RNTI of the remote UE over non-3GPP UE-to-UE link is left to UE implementation.

Based on contributions, rapporteur thinks that a majority of companies may prefer the remote UE reports relay UE’s ID. In addition, some companies think that serving cell information (e.g. serving NCGI) of the relay UE can be reported to gNB as well as UE ID of the relay UE. Besides, some companies think that remote UE will report the inter-UE relationship only after relay UE successfully entering RRC_CONNECTED in this Release.
Proposal 2.1B: [HP] The remote UE reports relay UE’s ID to gNB for indirect path addition, when both UEs are in RRC_CONNECTED. FFS which UE ID is used as relay UE’s ID. FFS for relay UE’s serving cell information.
Issue 2.1.2: Whether to support more than one relationship between relay UE and remote UE 
Some companies think that a remote UE can have more than one relay UEs in non-3GPP connection. This issue seems related to whether to support indirect path change.

If more than one relay UE is supported, remote UE can report candidate relay UE info to gNB. RAN may select a better relay UE based on relay UE’s AS condition and capability (e.g. capability of gNB/relay UE/remote UE and measurement results of UE-UE link.). Thus, some companies think that UE may report additional information for gNB to better select a relay UE among candidate UEs.
Proposal 2.1C: [LP] RAN2 is requested to discuss whether to support more than one relationship between relay UE and remote UE. 
2.2 Case C: Indirect Path Release

Regarding the following case:
C.
The remote UE operating in multi-path releases the indirect path;
The related proposals from companies’ contributions are captured below:
	Tdoc

Number
	Source
	Proposals

	R2-2300690
	vivo
	· P18: For indirect path release case (i.e. Case C) of Scenario-2, PDCP data recovery can be configured for the remote UE’s AM DRBs.

	R2-2300851
	China Telecom
	· Proposal 5: To support case A and C in Scenario 2, there is no need to enhance current measurement report mechanism.

	R2-2301244
	CMCC
	· Proposal 11: It is proposed to agree the flowchart in Fig.7 as baseline for multi-path remote UE release indirect path for scenario 2.
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Fig.7 Remote UE release indirect path for scenario 2


Rapporteur’s Summary
Rapporteur thinks that this case can be discussed together with or after some progress of the corresponding case in Scenario 1.
Issue 2.2: Indirect path release for Scenario 2 
Proposal 2.2: [LP] Indirect path release in Scenario 2 will be discussed together with or after some progress of the corresponding case in Scenario 1.
2.3 Case G: Indirect Path Change

Regarding the following case:
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.
RAN2 agreed the following:
· For Scenario 2, whether to support Case G is discussed in normative phase, but RAN2 will not do additional work to enable it for Scenario 2 over Scenario 1.

The related proposals from companies’ contributions are captured below:
	Tdoc

Number
	Source
	Proposals

	R2-2300390
	Xiaomi
	· Proposal 11: Following case is not supported,

· 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.

	R2-2300690
	vivo
	· P7: For Scenario-2, Case G does not need to be supported in Release 18.

	R2-2300763
	Apple
	· Proposal 1
Case G is not supported for Scenario 2.

	R2-2300851
	China Telecom
	· Proposal 3: For Scenario 2, the indirect path change case (i.e. case G) is not supported in this release.

	R2-2301020
	Qualcomm Incorporated
	· Proposal 13: gNB can add or release the indirect path based on the candidate Relay UE information received from the Remote on MeasurementReport. And it is left to Remote UE implementation to determine the candidate Relay UEs.

· Proposal 14: Remote UE should indicate the UE-UE link type, i.e. ideal link in MeasurementReport for gNB not provide configuration on ideal link.

	R2-2301178
	Huawei, HiSilicon
	· Proposal 11: Case G is supported in scenario 2, i.e. relay UE change without HO.

	R2-2301324
	Samsung
	· Proposal 1-1: The case G (indirect path change) can be supported for scenario 2.

	R2-2301824
	Sharp
	· Observation 1. For scenario 2, RAN2 support the case (G) by using (A+C) without additional work:

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.

· Observation 2. For inter-scenario mobility, the case (G) can be supported for both of 1 to 2 and 2 to 1.

· Proposal 1. If (G) of scenario 2 is supported, RAN2 discuss whether the inter-scenario mobility of (G) can be supported.


Rapporteur’s Summary
Based contributions, there seems no consensus on whether to support indirect path change in Scenario 2.
Issue 2.3: Indirect path change for Scenario 2 
Proposal 2.3: [LP] RAN2 is requested to discuss whether to support indirect path change in Scenario 2
2.4 SRB

RAN2 agreed for scenario 2:

· For scenario 2, non-split SRB1/2 is allowed to be configured on direct path.

· Whether non-split SRB1/2 is allowed to be configured on indirect path for scenario 2 and whether split SRB1/2 is supported for scenario 2 can be discussed in normative work.

The related proposals from companies’ contributions are captured below:
	Tdoc

Number
	Source
	Proposals

	R2-2300133
	OPPO
	· Proposal 13
For scenario-2 of multi-path relay, follow the conclusion for scenario-1 unless stated otherwise.

· Proposal 14
For scenario 2, do not support SRB1 and SRB2 being configured as split SRB, or non-split SRB over indirect path only.

	R2-2300618
	Intel Corporation
	· P3: For scenario 2, non-split SRB1/2 is not supported on indirect path and when direct path RLF occurs, RRC connection re-establishment is triggered.

· P4: For scenario 2, split SRB1/2 is supported with duplication for reliability.
· 

	R2-2300628
	InterDigital
	· Proposal 1:
Split SRB1/2 is supported for scenario 2 (up to network choice whether to configure it).

· Proposal 2:
Non-split SRB1/2 is allowed to be configured on the indirect path for scenario 2 (up to network choice whether to configure it).

· Proposal 3:
SRB1/SRB2 can be configured in different paths for both scenario 1 and scenario 2.

	R2-2300648
	Spreadtrum Communications
	· Proposal 3: Non-split SRB1/2 is not allowed to be configured on indirect path for scenario 2 and split SRB1/2 is supported for scenario 2.

	R2-2300689
	vivo
	· P1: For Scenario 1&2, when UE is operating in multi-path Relay, SRB1 for remote UE is always configured on the direct path.

· P4: For Scenario 2, split SRB1 is supported and its primary path is always by default on direct path.

· P5: For Scenario 1&2, SRB2 is always configured on SRB1 path or primary path of split SRB1 of remote UE, i.e., on the direct path.

· P6: For Scenario 1&2, the primary path of split SRB2 is always by default on SRB1 path or primary path of split SRB1 of remote UE, i.e., on the direct path.

	R2-2300763
	Apple
	· Proposal 2
Non-split SRB1/2 is not allowed to be configured on indirect path for scenario 2 .

· Proposal 3
Split SRB1/2 is supported for scenario 2.

· Proposal 4
SRB1 and SRB2 can be configured differently (e.g., non-split SRB1 + split SRB2) in Scenario 2.

	R2-2300851
	China Telecom
	· Proposal 7: For scenario 2, RAN2 confirms that split SRB1/2 can be configured with or without duplication.

· Proposal 8: For scenario 2, non-split SRB1/2 is not allowed to be configured on the indirect path only.

	R2-2301081
	ZTE, Sanechips
	· P4: For scenario 2 , remote UE’s SRB1/2 can be configured as multi-path split bearer. 
· P5: For scenario 2, non-split bearer SRB1/2 is not allowed to be configured for in-direct path.

	R2-2301244
	CMCC
	· Proposal 2: Non-split SRB1/2 is not allowed to be configured on indirect path for scenario 2.

· Proposal 3: Split SRB1/2 is allowed to be configured on indirect path for scenario 2.

· Proposal 4: The split SRB can be configured with path Addition and/or Modification procedure.

	R2-2301324
	Samsung
	· Proposal 2-1: RAN2 is kindly asked to agree the followings:

· SRB1/2 can be configured in different paths for scenario 1/2

· SRB1/2 can be configured to indirect path for scenario 2

· Split SRB1/2 can be supported for scenario 2

	R2-2301824
	Sharp
	· Observation 6. According to the agreement, MP remote UE of scenario 2 configured with split SRB continues to duplicate the PDU even if duplication is not needed for reliability.

· Proposal 11. For scenario 2, split SRB1/2 without duplication can be configured on indirect path.

· Proposal 12. For scenario 2, non-split SRBs need not to be configured on indirect path.


Rapporteur’s Summary
Based on contributions, a majority of companies seems fine with non-split SRB over direct path only. So, rapporteur proposes that non-split SRB over indirect path is not supported in Scenario 2. 

Meanwhile, a majority of companies seem fine with support of split SRB in Scenario 2. In this case, primary path could be always on direct path. Thus, rapporteur proposes that split SRB is supported in Scenario 2 and primary path of the split SRB is always on direct path.

Issue 2.4: SRB for Scenario 2 
Proposal 2.4A: [HP] non-split SRB1 and 2 over indirect path is not supported in Scenario 2.
Proposal 2.4B: [HP] split SRB1 and 2 are supported in Scenario 2 and primary path of the split SRB 1 and 2 is always on direct path.

2.5 Bearer Mapping

RAN2 agreed to confirms the following WA for Scenario 2:

· Bearer identification except LCID is not needed in L2 PDU over Uu link in Scenario 2. Only 1:1 bearer mapping is supported over Uu link for the indirect path. FFS how to configure the mapping.

· Without the adaptation layer over Uu link in scenario 2, a PDCP PDU can be delivered to an intended PDCP entity or RLC entity for support of more than one RB over Uu link e.g. by configuring 1:1 bearer mapping and different Uu RLC channels for relay UE local traffic and relay traffic for PDU delivery.

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

In addition, RAN2 agreed that how to configure 1:1 bearer mapping and potential spec impact can be discussed in normative phase.

The related proposals from companies’ contributions are captured below:
	Tdoc

Number
	Source
	Proposals

	R2-2300276
	NEC Corporation
	· Proposal 9:
RAN2 to introduce a new IE to indicate Remote UE that one RB is linked to the indirect path and indicate Relay UE that one RB of the Remote UE is linked to a Uu relay RLC channel.
· Solution 1: introduce a new IE to indicate Remote UE with one RB is linked to the indirect path and indicate Relay UE with one RB of the Remote UE is linked to a Uu RLC channel. 

· Solution 2: For Remote UE, when adding a new RB, we can indicate in the configuration of the RB that it is linked to the indirect path; for Relay UE, we can indicate in the configuration of the Uu relay RLC channel that it is linked to one RB of Remote UE.

· Proposal 10:
For Scenario 2, to enable the data split function, the influence of the non-3GPP lower layer should be considered.

· If the indirect path is set as the primary path, we may only indicate the indirect path for the primary path instead of the cell group ID and RLC channel ID, and 

· when we collect the total amount of data volume, the data volume of the non-3GPP lower layer will not be considered in order to simplify the specification effort.

· Proposal 11:
For Scenario 2, whether and how to enable the duplicated PDCP PDU discarding can be left to UE implementation.

	R2-2300390
	Xiaomi
	· Proposal `13: The RLC configuration can be extended to indicate the RLC entity at relay UE serve which UE’s RB.

	R2-2300618
	Intel Corporation
	· P1: For scenario 2, the configuration of 1:1 bearer mapping to corresponding Uu RLC Channel is provided through dedicated signalling for L2 Remote UE and Relay UE and the procedures are handled within RRC and RLC/PDCP protocols.

	R2-2300690
	vivo
	· P19: 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.”.

· P20: For Scenario-2, detailed mapping configuration can include one indicator of remote UE’s RB to differentiate between RBs of relay UE itself and the ones of remote UE.

	R2-2300763
	Apple
	· Proposal 5
A default Uu relay RLC channel with fixed LCID is specified for SRB1.

· Proposal 6
Bearer mapping for SRB2 and DRBs are provided in dedicated RRC signaling from gNB to relay UE.

	R2-2300848
	LG Electronics France
	· Proposal 16: Restriction to 1:1 mapping between one receiving/transmitting PDCP entity of the remote UE and one LCID value of DL/UL MAC PDU from the relay UE is ensured by gNB’s configuration.

	R2-2301020
	Qualcomm Incorporated
	· Proposal 12: Reuse existing IE sl-L2RelayUE-Config-r17 to configure the mapping of E2E bearer and Uu RLC Channel for Relay UE, with the following restrictions:

- gNB only provides the IE configuration: sl-RemoteUE-RB-Identity-r17, Uu-RelayRLC-ChannelID-r17

- Relay UE ignores the IE sl-L2IdentityRemote-r17 if received

	R2-2301081
	ZTE, Sanechips
	· P6: For scenario2, for upstream, the PDCP entity in remote UE side delivers packet to a Uu RLC entity in realy UE side via non-3GPP link based on UE implementation.
· P9: It is suggested to re-use the servedRadioBearer included in Uu RLC bearer configuration to configure 1:1 bearer mapping for scenario2. 
· P10: For relay UE to differentiate the received RLC bearer belongs to remote UE or its own, Uu RLC bearer configuration(RLC-BearerConfig) may include a remote UE indication.

	R2-2301178
	Huawei, HiSilicon
	· Proposal 14: For bearer mapping in scenario 2, two options can be considered:

The mapping between E2E radio bearer and Uu LCID should be configured to the remote UE, assuming LCID of Uu RLC bearer is marked on the packets over non-3GPP connection. 

The mapping between E2E radio bearer of remote UE and LCID of Uu RLC bearer should be configured to the relay UE, assuming E2E radio bearer ID is marked on the packets over non-3GPP connection.

	R2-2301244
	· CMCC
	· Proposal 1：gNB configures remote UE and relay UE with the mapping between the radio bearer (PDCP entity) of remote UE and the LCID (RLC entity) of relay UE, when the indirect path addition for remote UE.

	R2-2301324
	Samsung
	· Proposal 4-6: RAN2 is kindly asked to discuss the scheme of ensuring the total number of bearers at relay/remote UE will not exceed the limitation of RLC channel.

	R2-2301540
	ASUSTeK
	· Based on the discussion in the previous sections, we have the following observations:

Legacy IEs in R17 for L2 U2N relay (i.e. SL-L2RemoteUE-Config and SL-L2RelayUE-Config) are not applicable to indirect bearer configuration. 

An indirect bearer of the Remote UE is mapped to a PDCP entity in Remote UE and a RLC entity (or a Uu Relay RLC channel) in the Relay UE.

· Based on the discussion in the previous sections, we propose the following:

Legacy IEs in R17 for RB configuration (i.e. RadioBearerConfig and RLC-BearerConfig) can be reused for direct bearer configuration.

RAN2 to select one of the following two options for configuring the Remote UE RB-to-Uu Relay RLC channel mapping for indirect bearer in MP Scenario 2.

Option 1. Remote UE RB to Uu Relay RLC channel mapping is included in the RRCReconfiguration message sent by gNB to Remote UE.

Option 2. Remote UE RB to Uu Relay RLC channel mapping is included in the RRCReconfiguration message sent by gNB to Relay UE.

MP split bearer configuration in MP Scenario 2 is done by combining Proposal 1 for direct bearer configuration and Proposal 2 for indirect bearer configuration.

	R2-2301824
	Sharp
	· Observation 5. For configuration of bearer mapping in scenario 2, RAN2 can use LCID or SRAP configuration.

· Proposal 6. Forscenario2, gNB configures same LCID between the RB of Remote UE and the corresponding RB of Relay UE.


Rapporteur’s Summary
Several companies discussed how to provide the bearer mapping information to both Relay UE and Remote UE. Based on contributions, rapporteur observed that most companies proposed that gNB provide bearer mapping information to relay UE through dedicated signalling and the Uu RLC configuration (e.g. by using servedRadioBearer) can be used to indicate mapping between RLC entity of relay UE and RB of the remote UE.

Issue 2.5: Bearer Mapping for Scenario 2 
Proposal 2.5A: [Easy] gNB provides bearer mapping information to relay UE through dedicated signalling.
Proposal 2.5B: [HP] Uu RLC configuration is used to indicate mapping between RLC entity of relay UE and RB of the remote UE. FFS how the indication is configured e.g. by using servedRadioBearer in RLC-BearerConfig.
2.6 Radio Link Failure

The related proposals from companies’ contributions are captured below:
	Tdoc

Number
	Source
	Proposals

	R2-2300133
	OPPO
	· Proposal 16
For scenario-2 of multi-path relay, in case of failure detected on UE-UE link (by implementation), remote (or relay) can report the inter-UE connection failure to network.

	R2-2300276
	NEC Corporation
	· Proposal 12:
For Scenario 2, the 3GPP upper layer should be aware of the failure of the UE-to-UE link. And how to notify the 3GPP upper layer can be left to the UE implementation.

	R2-2300390
	Xiaomi
	· Proposal 12: RAN2 do not consider failure recover triggered by ideal connection failure.

	R2-2300618
	Intel Corporation
	· P7: In scenario 2, if multi-path split bearer is supported for SRB1 and SRB2, and direct path RLF is detected, RAN2 to discuss whether RRC connection re-establishment is triggered or a new procedure as per option b) is defined.
· P8: Upon UE-UE ideal link failure in scenario 2, either remote UE or relay UE can inform the gNB to release indirect path configuration.

	R2-2300689
	vivo
	· P7: For Scenario 1&2, Remote UE declares RLF based on the PCell failure or SRB 1 failure or primary path of split SRB1 failure on occurrence only.

· P8: Fast recovery procedure with the premise of split SRB1 is supported.

· P9: Introduce a timer (i.e., T316-like) to control the duration of fast recovery procedure.

· P10: Scenario 1&2, fast recovery procedure via alternative path can be triggered only if ALL of the following conditions are met: 

· path failure on one path is detected; 

· fast recovery timer is configured;

· split SRB1 is configured.

· P11: For Scenario 1&2, RRC re-establishment procedure is triggered if at least one of the following conditions is met: 

· both direct and indirect path failure are detected; 

· fast recovery timer is not configured or expired;

· split SRB1 is not configured.

· P12: 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.
· P13: For Scenario-2, it is 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.

	R2-2300851
	China Telecom
	· Proposal 9: For multi-path relaying in both Scenario 1 and 2, upon detection of RLF on the direct path, 

- MCGFailureInformation message can be used to report the direct path failure to the gNB via indirect path if available. 

- The timer T316 can be reused. No need to introduce new timer.

- If neither SRB1 nor split SRB1 is configured on the indirect path, the remote UE will initiate the connection re-establishment procedure as specified in TS 38.331, clause 5.3.7.

· Proposal 11: For multi-path relaying in Scenario 2, the remote UE can report indirect path failure information via direct path if available. The detail signalling can be further discussed.

· Proposal 12: For multi-path relaying in both Scenario 1 and 2, only RLF on the direct path may trigger RRC re-establishment while RLF on the indirect path will not trigger RRC re-establishment.

	R2-2301178
	Huawei, HiSilicon
	· Proposal 15: In scenario 2, once the remote UE detects failure over non-3GPP connection by UE implementation, it reports the failure information via Uu signalling.

· Proposal 16: Relay UE can notify its Uu RLF to the remote UE via non-3GPP connection by UE implementation, and the remote UE reports Uu RLF of relay UE via Uu signalling.

	R2-2301244
	· CMCC
	· Proposal 7：Remote UE reports UE to UE link failure to gNB once the indirect link failure is detected.

	R2-2301324
	Samsung
	· Proposal 4-8: the remote UE should be able to report the UE-UE link failure via the direct path for scenario 2.

	R2-2301823
R2-2301824
	Sharp
	· Proposal 6. It is relay UE’s implementation how to indicate Uu RLF to the MP remote UE while in scenario 2.
· Observation 7. If RAN2 does not agree that non-split SRB can be configured on indirect path for scenario 2, primarypath of split bearer is set to direct path basically.

· Observation 8. Change of primarypath of split SRB1 is useful for failure recovery as legacy DC/CA.

· Proposal 13. For scenario 2, primarypath of split SRB1 is set to indirect path when the UE performs direct path failure recovery.


Rapporteur’s Summary
Most companies supports detection of UE-UE link failure based on UE implementation and report of the failure to gNB. Currently, it is not clear whether split SRB or non-split SRB over indirect path can be supported for Scenario 2. Thus, rapporteur suggests the following proposals:
Issue 2.6: RLF for Scenario 2 
Proposal 2.6A: [Easy] Detection of UE-UE link failure is supported based on UE implementation.
Proposal 2.6B: [Easy] If UE-UE link failure is detected on indirect path in Scenario 2, the remote UE can report UE-UE link failure to gNB over direct path, based on what RAN2 will agree for Scenario 1. RAN2 assumes that same failure information report and RRC re-establishment procedures are applied to both Scenario 1 and 2.
2.7 Other CP issues

The related proposals from companies’ contributions are captured below:
	Tdoc

Number
	Source
	Proposals

	R2-2300648
	Spreadtrum Communications
	· Proposal 4: The control plane primary should be introduced in multi-path relaying for scenario 1 and scenario 2.

	R2-2301072
	Lenovo
	· Proposal 5: Inter-gNB handover of a remote UE together with the same relay UE in Scenario 2 should be discussed.

	R2-2301178
	Huawei, HiSilicon
	· Proposal 13: In scenario 2, gNB can configure multi-path for the remote UE via RRCResume message.


Rapporteur’s Summary
Rapporteur propose to postpone the proposals in this section.
2.8 Other UP issues

The related proposals from companies’ contributions are captured below:
	Tdoc

Number
	Source
	Proposals

	R2-2300648
	Spreadtrum Communications
	· Proposal 2: The protocol stack of scenario 2 use the DC-like solution as the baseline, which is shown as Figure 2-1 and 2-2.
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Figure 2-1 Control plane protocol stack for scenario 2
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Figure 2-2 User plane protocol stack for scenario 2

· Proposal 6: For scenario 2, only the direct path can be configured as primary path.

	R2-2301178
	Huawei, HiSilicon
	· Observation 7: Based on current BSR mechanism, the remote UE could report excessive PDCP data volume that may not be transmitted over the direct path or indirect path, thus causes excessive Uu link or sidelink resource allocation.

· Proposal 17. For split DRB configuration and transmission, legacy mechanism in DC can be reused, i.e., introduce the data split threshold and the primary path.

· Proposal 18: Flow control indication should be introduced to solve the congestion problem that may happen at the relay UE. Details can be FFS.

· Proposal 19: For multi-path relay, RAN2 can study the excessive resource allocation problem and discuss the necessity of BSR reporting enhancement.

	R2-2301244
	CMCC
	· Proposal 9: Agree the UP and CP protocol stack as Figure 2-1 and Figure 2-2, for scenario 2. 

· Proposal 10: RAN2 is proposed to consider the DAPS-like protocol stack for scenario 2.
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Figure.2-1 DC-like UP protocol stack for scenario 2 
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Figure.2-1 DC-like CP protocol stack for scenario 2 

	R2-2301540
	ASUSTeK
	· P1: The legacy ways of resource allocation and BSR reporting for Uu transmission can be reused for MP direct bearers in both Scenario 1 and Scenario 2.

· P6: For an indirect bearer in MP Scenario 2, the relay UE includes the data volume of the PDCP entity in the remote UE and the data volume of the RLC entity in the relay UE in a BSR for reporting to gNB, while the remote UE can indicate the PDCP data volume to the relay UE via the non-standard connection based on UE implementation.

	R2-2301823
R2-2301824
	Sharp
	· Observation 11. For scenario 2, NW does not need to configure sidelink grant for Relay UE.

· Observation 12. For scenario 2, NW does not need to configure sidelink grant for Remote UE.

· Proposal 14. For scenario 2, NW does not need to configure sidelink grant for Relay UE and Remote UE.

· Proposal 15. The UE performing multi-path operation has one MAC entity for multi-path operation.
· Proposal 2. RAN2 considers DC-like protocol stack for scenario 2 of multi-path as a baseline.

· Observation 3. PDCP entity of Remote UE can transfer/receive the data to/from lower layers (RLC) of Remote UE.

· Proposal 3. RAN2 assumes the non-3GPP of Remote UE has a virtual RLC entity for the RB and the PDCP entity of Remote UE for the RB transfers/receives the data to/from the virtual RLC entity.

· Observation 4. RLC entity of Relay UE can transfer/receive the data to/from upper layers (PDCP) of Relay UE.

· Proposal 4. RAN2 assumes the non-3GPP of Relay UE has a virtual PDCP entity for the RB and the RLC entity of Relay UE for the RB transfers/receives the data to/from the virtual PDCP entity.

· Proposal 5. RAN2 assumes that the protocol stack shown in Fig.4 can be used for scenario 2 as baseline.
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Figure 4. Modified DC-like UP protocol stack for scenario2


Rapporteur’s Summary
Rapporteur thinks that BSR related issue in Scenario 2 could be discussed together with or after discussion on BSR in Scenario 1, if needed.

How protocol stacks look like seems already clear based on the previous agreements. Thus, rapporteur thinks that we do not need to discuss the protocol stacks again.
3. Conclusion
In conclusion, Rapporteur suggests to agree the following proposals in a descending order of a discussion priority:

Easy Proposals for Scenario 1
Proposal 1.1A: [Easy] UP-based approach (excluding SL-RLC1) in Option 1 is excluded for relay UE to enter RRC_CONNECTED.

Proposal 1.2A: [Easy] Upon direct path addition for multi-path, one of the serving cells of the added direct path is configured as PCell for the remote UE.
Proposal 1.9A: [Easy] In case of Uu-RLF, if SRB1 is configured on indirect path not suspended, trigger report to network via indirect path to report the failure via a RRC message. Otherwise, RRC Re-establishment is initiated. RAN2 is requested to discuss whether the RRC message is the existing MCGFailureInformation message or a new message.

Proposal 1.9B: [Easy] In case of PC5-RLF, if SRB1 is configured on direct path not suspended, trigger report to network via direct path to report the failure via a RRC message. Otherwise, RRC Re-establishment is initiated. RAN2 is requested to discuss whether the RRC message is the existing SidelinkUEInformationNR message or a new message.

Proposal 1.9C: [Easy] The remote UE initiates re-establishment procedure when failure is detected on both paths.

Proposal 1.9D: [Easy] A timer is started upon transmission of failure information. Upon timer expiry, UE shall trigger RRC reestablishment. FFS when the timer can be stopped.

Proposal 1.9E: [Easy] The existing PC5-RRC Notification Message procedure is reused for the relay UE to inform the remote UE about Uu failure of the relay UE as currently specified in 38.331.
Proposal 1.10A: [Easy] When a remote UE initiates the RRC re-establishment procedure from multi-path, the remote UE releases the indirect path configuration, which means re-establishment directly into multi-path is not supported in scenario 1.
Proposal 1.12A: [Easy] The remote UE in MP operation receives system information at least PBCH/MIB on the direct path and directly acquires SFN from MIB on the direct path, if necessary.
Proposal 1.12B: [Easy] If CSS for Paging is configured within the active BWP on the direct path on PCell, the remote UE in RRC_CONNECTED monitors paging on PCell for updated system information or ETWS/CMAS indication, as currently specified in 38.331. If not, the gNB can alternatively provide updated system information or warning message(s) on DCCH to the remote UE via any path.
Easy Proposals for Scenario 2
Proposal 2.1A: [Easy] As agreed before, RAN2 deprioritizes association mechanism between remote UE and relay UE from CN to RAN.

Proposal 2.5A: [Easy] gNB provides bearer mapping information to relay UE through dedicated signalling.
Proposal 2.6A: [Easy] Detection of UE-UE link failure is supported based on UE implementation.

Proposal 2.6B: [Easy] If UE-UE link failure is detected on indirect path in Scenario 2, the remote UE can report UE-UE link failure to gNB over direct path, based on what RAN2 will agree for Scenario 1. RAN2 assumes that same failure information report and RRC re-establishment procedures are applied to both Scenario 1 and 2.
High Priority Proposals for Scenario 1
Proposal 1.1B: [HP] Existing Rel-17 solution (i.e. remote UE sends RRC reconfiguration complete message via SL-RLC1) is used for indirect path addition, if split or non-split SRB1 has been configured on the indirect path. FFS for a remote UE configured with non-split SRB over direct path.
Proposal 1.2B: [HP] RAN2 intends to reuse the existing procedure(s) for direct path addition with the following open issue:

· FFS which existing procedure(s) will be reused. 

· To which node the RRC Reconfiguration Complete message will be transmitted by the remote UE (e.g. to target cell or to relay UE).
Proposal 1.3: [HP] The indirect link release of L2 U2N relay is considered as a baseline for indirect path release with the following open issues:

· Possible RB reallocation from the indirect path to the direct path
· PDCP data recovery for the remote UE’s AM DRBs
Proposal 1.4A: [HP] Upon direct path release, if non-split SRB1/SRB2 are on the direct path to be released (i.e. Case D) in Scenario-1, SRB1/SRB2 are reconfigured to the indirect path during the procedure.
Proposal 1.4B: [HP] RAN2 intends to reuse the existing procedure(s) for direct path release with the following open issue:

· Possible RB reallocation from the indirect path to the direct path
· PDCP data recovery for the remote UE’s AM DRBs
Proposal 1.5: [HP] The existing single PCell change procedure (e.g. PCell change with SCell release-and-add) is considered as a baseline. If support with a single procedure is complicated, RAN2 can reconsider this decision later.
Proposal 1.6: [HP] The existing single procedure (i.e. the I2I switch procedure for L2 U2N relay) is considered as a baseline with possibility of RRC reconfiguration via direct path. If support with a single procedure is complicated, RAN2 can reconsider this decision later.
Proposal 1.7A: [HP] The network is allowed to configure SRB1 and SRB2 on same path or different paths.

Proposal 1.7B: [HP] ‘primary path’ is configured for each split SRB.

Proposal 1.7C: [HP] The bearer type (i.e. direct bearer, indirect bearer, or multi-path bearer) of SRB1 and SRB2 can be independently configured by the network. 
Proposal 1.8A: [HP] The concept of the existing primary path and primary RLC entity is adopted for each MP split bearer configuration.

Proposal 1.8B: [HP] PDCP control PDU only transmits on the primary RLC entity same as legacy.
High Priority Proposals for Scenario 2
Proposal 2.1B: [HP] The remote UE reports relay UE’s ID to gNB for indirect path addition, when both UEs are in RRC_CONNECTED. FFS which UE ID is used as relay UE’s ID. FFS for relay UE’s serving cell information.
Proposal 2.4A: [HP] non-split SRB1 and 2 over indirect path is not supported in Scenario 2.

Proposal 2.4B: [HP] split SRB1 and 2 are supported in Scenario 2 and primary path of the split SRB 1 and 2 is always on direct path.

Proposal 2.5B: [HP] Uu RLC configuration is used to indicate mapping between RLC entity of relay UE and RB of the remote UE. FFS how the indication is configured e.g. by using servedRadioBearer in RLC-BearerConfig.
Middle Priority Proposals for Scenario 1
Proposal 1.8C: [MP] Dynamic duplication (de)activation is supported based on MAC CE on the direct path for MP split bearer with duplication. FFS whether to reuse the existing Duplication Activation/Deactivation MAC CE and Duplication RLC Activation/Deactivation MAC CE. FFS whether to support (de)activation on indirect path. 

Proposal 1.8D: [MP] When configuring duplication for a MP split bearer, RRC can set the state of PDCP duplication (either activated or deactivated) at the time of (re-)configuration.
Proposal 1.8E: [MP] The existing data volume threshold (i.e. ul-DataSplitThreshold) can be reused for MP split bearer.
Proposal 1.11A: [MP] RAN2 is requested to discuss how multi-path is configured with cell group(s)
Low Priority Proposals for Scenario 1
Proposal 1.1C: [LP] postpone discussion on the figure of indirect path addition.
Proposal 1.1D: [LP] postpone discussion on timers related to MP configuration for all cases supported in Scenario 1 and 2.
Proposal 1.10B: [LP] RAN2 is requested to discuss whether UE can also store indirect path configuration and resume directly into multi-path
Proposal 1.11B: [LP] A same MAC entity can support both NR SL of the indirect path and Uu link of the direct path for scenario 1, as currently specified for NR SL.
Proposal 1.13A: [LP] RAN2 is requested to discuss the issue that the remote UE may report excessive PDCP data volume in BSR.
Proposal 1.13B: [LP] RAN2 is requested to discuss need for path activation/deactivation.
Low Priority Proposals for Scenario 2
Proposal 2.1C: [LP] RAN2 is requested to discuss whether to support more than one relationship between relay UE and remote UE. 
Proposal 2.2: [LP] Indirect path release in Scenario 2 will be discussed together with or after some progress of the corresponding case in Scenario 1.
Proposal 2.3: [LP] RAN2 is requested to discuss whether to support indirect path change in Scenario 2
4. Annex: Agreements on MP

RAN2#119-e

· RAN2 anticipate benefits from multi-path in the following areas:

· Relay and direct multi-path operation (including both scenarios 1 and 2) can provide efficient path switching between direct path and indirect path

· The remote UE in multi-path operation can provide enhanced user data throughput and reliability compared to a single link

· 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)

· 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.

· 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.

· 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.

· 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

· 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#119bis-e

· 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).

· 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;

· 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.

· 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;

· 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;

· 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.

· 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.

· 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.

· PDCP DRB duplication is supported for the MP split bearer in Scenario 1 based on the existing framework.

· PDCP DRB duplication is supported for the MP split bearer in Scenario 2 based on the existing framework.

· The relay UE is restricted to serve only one remote UE in Scenario 2.

· 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.

· 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.

· RAN2 does not impose a requirement for interoperability between two UEs from different vendors for scenario 2 in this release.

· RAN2 understand that UE identification in L2 PDU over non-3GPP link is not in 3GPP scope in Scenario 2.

· Do not specify adaptation layer over UE-to-UE link for scenario 2 in RAN2.

· UE identification is not needed over Uu link in Scenario 2, if relay UE serves only one remote UE  and different Uu RLC channels can be assumed for the remote UE and the relay UE.

· Working assumptions:

· Bearer identification except LCID is not needed in L2 PDU over Uu link in Scenario 2. Only 1:1 bearer mapping is supported over Uu link for the indirect path.  FFS how to configure the mapping.

· Without the adaptation layer over Uu link in scenario 2, a PDCP PDU can be delivered to an intended PDCP entity or RLC entity for support of more than one RB over Uu link e.g. by configuring 1:1 bearer mapping and different Uu RLC channels for relay UE local traffic and relay traffic for PDU delivery.

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

· Multi-path Relay is applicable to RRC_CONNECTED remote-UE, for scenario-1 and scenario-2.

· Multi-path Relay is NOT applicable to RRC_IDLE remote-UE, for scenario-1 and scenario-2.

· 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.

· 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. 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.

· RAN2 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.

· Multi-path Relay is NOT applicable to RRC Setup procedure, for scenario-1 and scenario-2. 

· Working assumption: 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. RAN2 further discuss the solution for Scenario-1.

· 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.

· Multi-path Relay is NOT applicable to RRC Resume procedure, for scenario-1 and scenario-2. RAN2 further study how for UE operating in multi-path Relay operate for RRC Re-establishment procedure.

RAN2#120
· Support PCell on the direct path only when the UE is in multi-path operation, for both scenario 1 and scenario 2.

· RAN2 confirms the following WA for Scenario 2.

· Bearer identification except LCID is not needed in L2 PDU over Uu link in Scenario 2. Only 1:1 bearer mapping is supported over Uu link for the indirect path. FFS how to configure the mapping.

· Without the adaptation layer over Uu link in scenario 2, a PDCP PDU can be delivered to an intended PDCP entity or RLC entity for support of more than one RB over Uu link e.g. by configuring 1:1 bearer mapping and different Uu RLC channels for relay UE local traffic and relay traffic for PDU delivery.

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

· How to configure 1:1 bearer mapping and potential spec impact can be discussed in normative phase.

· In principle, Mode 1 RA can be supported for the remote UE configured with multi-path in Scenario 1.

· RAN2 confirms that split SRB can be configured with or without duplication as a baseline, for both scenarios (assuming it is supported in scenario 2 as proposed elsewhere). Further restrictions can be discussed in normative phase.

· For scenario 2, non-split SRB1/2 is allowed to be configured on direct path.

· Remote UE storing indirect path configuration (e.g., SRAP and PC5-RLC channel configurations) and resuming directly into multi-path configuration is not supported for scenario 1.

· If CSS for SI is configured within the active BWP on PCell, the remote UE can perform direct system information acquisition on PCell as currently specified in 38.331; besides, dedicated signaling can be used to deliver SIB via SRB1 configured on direct and/or indirect path as currently specified in 38.331.

· Upon detection of 3GPP-defined RLF failure in one path, remote UE (configured with MP) can report path failure via the alternative available path if SRB1 is configured on the alternative path or split SRB1 is configured.

· PDCP Control PDU is not duplicated.

· RAN2 do not define a control plane primary path concept in the study phase; FFS if something needs to be defined in normative work, but it should be driven by functionality and technical benefits.

· Case B and case D are not supported for Scenario 2. 

· For Scenario 2, Case E is not supported. 

· For Scenario 2, whether to support Case G is discussed in normative phase, but RAN2 will not do additional work to enable it for Scenario 2 over Scenario 1.

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

· Whether non-split SRB1/2 is allowed to be configured on indirect path for scenario 2 and whether split SRB1/2 is supported for scenario 2 can be discussed in normative work.

· Remote UE storing indirect path configuration or not and use it to resume to MP configuration in scenario 2 is not supported.

· RAN2 will downselect the solution for triggering IDLE/INACTIVE relay UE to enter CONNECTED state from:

· Option 1 (SL-RLC or UP-based approach (excluding SL-RLC1)), 

· Option 3 (PC5-RRC approach) 

· Option 4( RRCReconfigurationComplete-based approach), 

Discovery/PC5-S-based solution can be further discussed if initiated from SA2.

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