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1. Introduction
In Rel-18, RAN2 discuss UE-to-UE relay. And in this meeting, we focus on the common L2/L3 parts: relay discovery and (re)selection.
	Agreement:

For scenario 1, SRB1 and SRB2 can be configured on either the direct or the indirect path, or on both at least with duplication.  FFS if they can be configured on different paths from one another.

For scenario 2, SRB1 and SRB2 can be configured at least on the direct path.  FFS if there are restrictions on the configuration and if they can be configured on both paths.

Agreements:

Alternative proposal 7-1 (modified): FFS CPDU submission; if legacy CPDU submission behaviour is supported, the primary RLC entity of the MP split bearer for DRB can be configured on any of the paths for Scenario 1.

Proposal 8-1 (modified): PDCP DRB duplication is supported for the MP split bearer in Scenario 1 based on the existing framework.

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

Note: Alternative proposal 7-1 was edited after the session to clarify the wording.

Agreements:

Proposal 1
[21/21] Multi-path Relay is applicable to RRC_CONNECTED [18/18] remote-UE, for scenario-1 and scenario-2.

Proposal 3
[21/21] Multi-path Relay is NOT applicable to RRC_IDLE [18/18] remote-UE, for scenario-1 and scenario-2.

Proposal 10
[21/21] For multi-path Relay, support RRC_IDLE/RRC_INACTIVE target relay UE, for the path switching scenario where there is an addition of indirect path or a change of indirect path.

Proposal 12
[21/21] (modified) When UE operating in multi-path Relay, it performs RLM for Uu interface, for Scenario-1 and Scenario-2. For PC5 interface in Scenario-1, it performs sidelink RLF detection based on Rel-16 V2X specification [20/21]. For UE-UE link in Scenario-2, whether/how to have failure detection is out of 3GPP scope.

FFS whether there is impact to layers under our control from a failure of the UE-UE link in scenario 2


In this paper, we discuss on this relating issue.
2. Discussion
2.1 RLM/RLF for multi-path
RAN2 agreed that MP remote UE performs RLM for Uu interface, for scenario 1 and 2. And MP remote UE for scenario 1 performs sidelink RLF detection for PC5 interface, and MP remote UE for scenario 2 may detect link failure for UE-UE link but it’s up to UE implementation. However, based on TS38.300-v17.2.0, we think R17 U2N Remote UE connecting to gNB via U2N Relay UE suspends Uu RLM while in RRC_CONNECTED. So RAN2 should modify (i.e. adding “only”) following sentence for performing Uu RLM and sidelink RLF detection simultaneously.
16.12.5.2 Radio Link Failure
The U2N Remote UE in RRC_CONNECTED suspends Uu RLM (as described in clause 9.2.7) when U2N Remote UE is connected to gNB via only U2N Relay UE.
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.

Then, MP Remote UE should transmit Uu failure information to gNB via indirect path if Uu RLF is declared. RAN2 can re-use MCGFailureInformation message or use new failure information message for indicating Uu failure while in multi-path operation. 
If there is no MP SRB for indirect path, 
Alt1. Remote UE indicates direct path failure to gNB via indirect path

Alt1-1. For scenario1, PC5-RRC message can be used for indicating direct path failure. 
Alt1-2. For scenario2, Remote UE indicates direct path failure to Relay UE via ideal link and Relay UE indicates the direct path failure to gNB.
Alt2. Remote UE performs RRC re-establishment.

We think Remote should indicate direct path failure as Rel-17 DCCA (MCG failure operation). So Alt1 should be supported.

Proposal 2. If MP remote UE detects Uu RLF, MP remote UE indicates Uu RLF to gNB via indirect path. FFS what information message is used for indication.
Proposal 3. If MP remote UE has no SRB on indirect path, PC5-RRC message can be used for failure information indication.
When MP remote UE detects indirect path failure based on sidelink RLF detection, receiving Uu RLF indication from relay UE or UE-UE link failure indication which is non-3GPP indication, MP remote UE should transmit indirect path failure information to gNB via direct path. Relay UE for scenario 1 can indicate Uu RLF to MP remote UE using PC5-RRC message. However, relay UE for scenario 2 may not be able to PC5-RRC message. We suggest to discuss how to indicate indirect path failure to gNB while in scenario 2.
Proposal 4. When MP remote UE detects indirect path failure including PC5 failure, non-3GPP link failure and relay Uu failure, indicates indirect path failure to gNB via direct path. 

Proposal 5. RAN2 to discuss how to indicate indirect path failure to gNB while in scenario 2.
2.2 PDCP Control PDU
RAN2 agreed that
Agreements:

Alternative proposal 7-1 (modified): FFS CPDU submission; if legacy CPDU submission behaviour is supported, the primary RLC entity of the MP split bearer for DRB can be configured on any of the paths for Scenario 1.

For PDCP control PDU submission, we think there is no motivation to restrict submission. Furthermore, in legacy, PDCP control PDU is not duplicated even if duplication is set to the radio bearer. And PDCP control PDU is submitted to primary RLC entity. PDCP control PDU should be transferred via more reliable path, and decision of reliable path is up to NW (based on UE’s measurement and reporting). So primary RLC entity of the MP split bearer can be configured on any of the paths. In this aspects, any restriction for scenario 2 are not needed.
Observation 2. For PDCP control PDU submission, we think there is no motivation to restrict submission.
Proposal 6. The primary RLC entity of the MP split bearer for DRB can be configured on any of the paths for scenario 1 and scenario 2.
2.3 SRB for multi-path
RAN2 agreed that

Agreement:

For scenario 1, SRB1 and SRB2 can be configured on either the direct or the indirect path, or on both at least with duplication.  FFS if they can be configured on different paths from one another.

For scenario 2, SRB1 and SRB2 can be configured at least on the direct path. FFS if there are restrictions on the configuration and if they can be configured on both paths.

We think the difference between SRB1 and SRB2 is priority, so NW may not need to configure SRB1 and SRB2 on different paths. However, path configuration is leave for NW determination. 
Proposal 7. For scenario1, SRB1 and SRB2 can be configured on different paths from one another.
And RAN2 agreed SRB1 and SRB2 can be configured on both path (as split SRB) at least with duplication.  Based on the agreement, NW should reconfigure SRB to direct–SRB or indirect-SRB from split SRB or Remote UE continues to duplicate when duplication is not needed for reliability. For flexibility, no duplication split bearer should be supported. In this aspects, for scenario1 and 2, split bearer with/without duplication can be configured.
Proposal 8. For scenario 2, SRB1 and SRB2 can be configured on both path (as split SRB).

Proposal 9. For scenario 1 and 2, split bearer with/without duplication can be configured.
2.4 resource allocation
In Rel-17, L2 U2N Remote UE only can transmit sidelink data via resource allocation mode 2. In this case, UE uses limited resources and transmits the data with a delay. However, in multi-path solution, Remote UE which has direct path can transmit PUCCH for SL-BSR and receive PDCCH for DCI/SCI. Therefore, we think, Remote UE can perform resource allocation mode 1. 

Observation 3. In Rel-17, L2 U2N Remote UE cannot perform resource allocation mode 1.

Observation 4. For scenario 1, NW can provide configured sidelink grant for Remote UE via direct path. 

Proposal 10. For scenario 1, RAN2 should discuss whether Remote UE can perform resource allocation mode 1.
For scenario 2, Remote UE and Relay UE may not use PC5 interface and not transmit sidelink data between Remote UE and Relay UE. In current spec, NW can configure Relay UE to perform resource allocation mode 1. In case of MP scenario 2 operation, this configuration is waste of resources and signalling. So, NW does not need to configure sidelink grant for Relay UE in scenario 2.

Observation 5. For scenario 2, NW does not need to configure sidelink grant for Relay UE.
Similarly, if Remote UE can perform resource allocation mode 1 while MP is configured, NW does not needed to configure sidelink grant for Remote UE in scenario 2. 
Observation 6. For scenario 2, NW does not need to configure sidelink grant for Remote UE.
Proposal 11. For scenario 2, NW does not need to configure sidelink grant for Relay UE and Remote UE.
2.5 other
RAN2 agreed that the terms “relay UE” and “remote UE” are used for scenarios 1 and 2. If “remote UE” can perform resource allocation mode 1 in multi-path relay, the field description of sl-ScheduledConfig(“This field is not configured to a L2 U2N Remote UE”) should be modified (additional description). Otherwise, if there are many differences between L2 U2N Relay and MP relaying, normal L2 U2N Remote UE and MP L2 U2N Remote UE should be clearly distinguished in the specification. 

Proposal 12. RAN2 can use the term “relay UE” and “remote UE”, but different expression is needed when describing in the specification if there are many differences between L2 U2N Relay and MP relaying.
3. Conclusion

In this contribution, we made the following proposals:
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. If MP remote UE detects Uu RLF, indicate Uu RLF to gNB via indirect path. FFS what information message is used for indication.
Proposal 3. If MP remote UE has no SRB on indirect path, PC5-RRC message can be used for failure information indication.
Proposal 4. When MP remote UE detects indirect path failure including PC5 failure, non-3GPP link failure and relay Uu failure, indicates indirect path failure to gNB via direct path. 

Proposal 5. RAN2 to discuss how to indicate indirect path failure to gNB while in scenario 2.
Observation 2. For PDCP control PDU submission, we think there is no motivation to restrict submission.

Proposal 6. The primary RLC entity of the MP split bearer for DRB can be configured on any of the paths for scenario 1 and scenario 2.
Proposal 7. For scenario1, SRB1 and SRB2 can be configured on different paths from one another.
Proposal 8. For scenario 2, SRB1 and SRB2 can be configured on both path (as split SRB).

Proposal 9. For scenario 1 and 2, split bearer with/without duplication.
Observation 3. In Rel-17, L2 U2N Remote UE cannot perform resource allocation mode 1.

Observation 4. For scenario 1, NW can provide configured sidelink grant for Remote UE via direct path. 

Proposal 10. For scenario 1, RAN2 should discuss whether Remote UE can perform resource allocation mode 1.
Observation 5. For scenario 2, NW does not need to configure sidelink grant for Relay UE.
Observation 6. For scenario 2, NW does not need to configure sidelink grant for Remote UE.
Proposal 11. For scenario 2, NW does not need to configure sidelink grant for Relay UE and Remote UE.
Proposal 12. RAN2 can use the term “relay UE” and “remote UE”, but different expression is needed when describing in the specification if there are many differences between L2 U2N Relay and MP relaying.
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