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1.
Introduction
In previous RAN3 meetings, some agreements and WAs were made to support the multi-paths. Based on the agreements, the overall procedure of the direct or indirect path addition to configure the multi-path to the remote UE in CU-DU split case was captured in [1]. However, there are some remaining open issues. Also, based on the RAN2 progress, the RAN3 needs to specify the signaling impact on Scenario 2. In this contribution, we examine these issues and then provide our view on it.
2.
Discussion
2.1 Addition of direct/indirect path for Scenario 1
In last meeting, two basic procedures to support multi-path operation via the L2 U2N relay in the inter-DU case were captured in [1]. However, these procedures does not consider the intra-DU case in Scenario 1. We think that for now, there is no difference between the intra-DU case and the inter-DU case except that the UE Context Modification procedure is used instead of the UE Context Setup procedure. That is, the intra-DU case can be the subset of the inter-DU case. Therefore, we propose to add the descriptions to apply the path addition procedures for the inter-DU case to the intra-DU case. Note that separate procedure for the intra-DU case can be captured if needed.
Proposal 1: It is proposed to add the following description into the direct path addition procedure as defined in clause 8.xx.1-1.
· “The procedure for the intra-gNB-DU scenario, where both direct and indirect path are served by the same gNB-DU, is the same as the direct path addition procedure as defined in clause 8.xx.1-1 but the UE Context Modification procedure is used in Steps 3 and 4.”

Proposal 2: It is proposed to add the following description into the indirect path addition procedure as defined in clause 8.xx.2-1.

· “The procedure for the intra-gNB-DU scenario, where both direct and indirect path are served by the same gNB-DU, is the same as the indirect path addition procedure as defined in clause 8.xx.2-1 but the UE Context Modification procedure is used in Steps 4 and 5.”

In [1], there is a FFS on whether the remote UE sends the RRCReconfigurationComplete message to the gNB-CU via old path or new path. In RAN2 #121, the following agreement was made. 
Agreements: (RAN2 #121)

For bringing the idle/inactive relay UE to RRC_CONNECTED, the legacy Rel-17 behaviour (Alt 1 in the proposal) is not disabled for indirect path addition when split SRB1 is configured.  A PC5-RRC trigger is specified at least for other cases.
FFS if a Rel-17 relay UE is supported for use with multi-path and how the above agreement is reflected in such a case.

According to the RAN2 agreement, if the split SRB1 is configured, the existing Rel-17 solution is used for the indirect path addition procedure. That is, if the split SRB1 is configured, the remote UE sends the RRCReconfigurationComplete message to the gNB-CU via new path (i.e., indirect path) for the indirect path addition procedure. We think that it is beneficial to apply the consistent approach in the indirect path addition procedure irrespective of whether the split SRB1 is configured or not.
For the direct path addition procedure, same approach needs to be applied. That is, the remote UE sends the RRCReconfigurationComplete message to the gNB-CU via the direct path as in the existing Rel-17 path switching from indirect to direct path in Figure 16.12.6.1-1 of TS 38.300. Note that the Figures in 8.xx.1-1 and 8.xx.2-1 should be also updated.
Proposal 3: The remote UE sends the RRCReconfigurationComplete message to the gNB-CU via new path. 

In the Rel-17 direct-to-indirect path switch procedure, the Path Switch Configuration IE containing T420, Target Relay UE ID, and Remote UE Local ID is included into the UE CONTEXT SETUP REQUEST message or the UE CONTEXT MODIFCATION REQUEST message. Similar to the Rel-17 direct-to-indirect path switch procedure, the Target Relay UE ID and Remote UE Local ID should be provided to the gNB-DU2 to configure the indirect path. However, whether T420 is needed for the multi-path support is pending to RAN2 decision. Also, additional information (e.g., the path type) may be provided to the gNB-DU2 based on RAN2 progress.  
Proposal 4: For the case where the indirect path is added after the establishment of the direct path, the gNB-CU informs the gNB-DU of the target relay UE related information including at least Target Relay UE ID and Remote UE Local ID.
Proposal 5: RAN3 should wait for the RAN2 progress on whether to send additional information (e.g., T420 or path type) to the gNB-DU.
In order to capture the above proposals, the following proposal is also suggested to RAN3:
Proposal 6: It is proposed to agree the corresponding TP to TS 38.401 in Appendix.
2.2 Signalling impact on Scenario 2
In Rel-17 U2N relay, the responsibility for gNB-CU and gNB-DU are defined as follows: 

	Chair’s minute in RAN3 #114bis-e meeting:
…
gNB-CU’s responsibility:

· Local Remote UE ID allocation

· Remote UE and relay UE association and context maintenance 

· Remote UE bearer mapping and multiplexing 

· Relaying Uu/PC5 RLC channel management

· E2E QoS split management for relaying 

· Dedicated thresholds for relay discovery 

gNB-DU’s responsibility

· Uu adaptation layer (AL) support for CP/UP data 

· Determine the RLC/MAC/PHY Configuration for the relaying Uu/PC5 RLC CHs of relay UE 

· Dedicated resource pool for NR ProSe service (same as legacy) 

…


In previous RAN3 meeting, it was agreed that for Scenario 1, the responsibility of gNB-CU and gNB-DU in Rel-17 U2N relay can be reused as a baseline. However, it is still FFS on how to define the responsibility of gNB-CU and gNB-DU in Scenario 2.

Agreement: (RAN2 #119bis-e)
Proposal 1A: The relay UE is restricted to serve only one remote UE in Scenario 2.
Proposal 5A (modified): For Scenario 2, different Uu logical channels are configured for identification of data directed to/originating from the relay UE and data relayed from/to the remote UE over the Uu link of the indirect path, as in Rel-17. 

Agreement: (RAN2 #119bis-e)
Proposal 3A: RAN2 assumes that in Scenario 2, without the adaptation layer over non-3GPP link, a PDCP PDU can be delivered to an intended PDCP entity or RLC entity for support of more than one RB over UE-to-UE link based on UE implementation.

Proposal 4A (modified): RAN2 does not impose a requirement for interoperability between two UEs from different vendors for scenario 2 in this release.

Proposal 1B: RAN2 understand that UE identification in L2 PDU over non-3GPP link is not in 3GPP scope in Scenario 2.

Proposal 9A (modified): Do not specify adaptation layer over UE-to-UE link for scenario 2 in RAN2.

Agreement: (RAN2 #119bis-e)
Proposal 1C (modified): UE identification is not needed over Uu link in Scenario 2, if relay UE serves only one remote UE (as in Proposal 1A) and different Uu RLC channels can be assumed for the remote UE and the relay UE (as in Proposal 5A).
Working assumptions:

Proposal 3A: Bearer identification except LCID is not needed in L2 PDU over Uu link in Scenario 2. Only 1:1 bearer mapping is supported over Uu link for the indirect path.  FFS how to configure the mapping.
Proposal 3B: Without the adaptation layer over Uu link in scenario 2, a PDCP PDU can be delivered to an intended PDCP entity or RLC entity for support of more than one RB over Uu link e.g. by configuring 1:1 bearer mapping and different Uu RLC channels for relay UE local traffic and relay traffic for PDU delivery.

Proposal 9B: Do not specify adaptation layer over Uu link for scenario 2 in RAN2.

Agreements: (RAN2 #120)
Proposal 1
[Easy] 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.
Proposal 2
[Easy] How to configure 1:1 bearer mapping and potential spec impact can be discussed in normative phase.

Proposal 3
[Easy] In principle, Mode 1 RA can be supported for the remote UE configured with multi-path in Scenario 1.]

According to the agreements in RAN2 #119bis-e meeting and RAN2 #120 meeting, there is no UE identification over Uu link and non-3GPP link. Also, the relay UE only serves one remote UE, and the relationship between remote UE and relay UE in scenario 2 is pre-configured or static. Anyway, the gNB-CU needs to be aware of semi-static relationship between the remote UE and the relay UE and to manage the context for the remote UE and relay UE, respectively. In previous RAN3 meeting, it was also agreed that since interface between UEs are non-3GPP defined, the PC5 Relay RLC channel configurations are not needed for remote UE and relay UE in the UE context setup/modification procedure. However, according to the RAN2 agreements, different Uu Relay RLC channels need to be configured for the remote UE and the relay UE, respectively. Also, the gNB-CU needs to configure only 1:1 bearer mapping over Uu link for the indirect path. The RAN2 confirms that there is no adaptation layer over Uu link. For now, there is no conclusion on how to support E2E QoS split management and relay discovery in Scenario 2. At least, the responsibility for gNB-CU and gNB-DU can be defined for Scenario 2. 
Proposal 7: For Scenario 2, the responsibility for gNB-CU and gNB-DU are defined as follows:

· gNB-DU’s responsibility:
· Remote UE and relay UE association and context maintenance 

· Remote UE bearer mapping
· Uu Relay RLC channel management
· gNB-DU’s responsibility:
· Determine the RLC/MAC/PHY Configuration for the Uu Relay RLC channels of relay UE
· For Scenario 2, the responsibility for gNB-CU and gNB-DU can be further enhanced based on RAN2 progress
To configure the gNB-DU about the Uu Relay RLC channels and bearer mapping, the UE Context Setup and Modification procedure to support the Rel-17 U2N relay can be reused as a baseline.
Proposal 8: For Scenario 2, the UE Context Setup and Modification procedure to support the Rel-17 U2N relay are reused as a baseline to configure the gNB-DU about the Uu Relay RLC channels and bearer mapping.
3.
Conclusion
In this contribution, we focused the open issues on the multi-path support, and provided our view on it. The following proposals are kindly suggested to RAN3:
Proposal 1: It is proposed to add the following description into the direct path addition procedure as defined in clause 8.xx.1-1.

· “The procedure for the intra-gNB-DU scenario, where both direct and indirect path are served by the same gNB-DU, is the same as the direct path addition procedure as defined in clause 8.xx.1-1 but the UE Context Modification procedure is used in Steps 3 and 4.”

Proposal 2: It is proposed to add the following description into the indirect path addition procedure as defined in clause 8.xx.2-1.

· “The procedure for the intra-gNB-DU scenario, where both direct and indirect path are served by the same gNB-DU, is the same as the indirect path addition procedure as defined in clause 8.xx.2-1 but the UE Context Modification procedure is used in Steps 4 and 5.”
Proposal 3: The remote UE sends the RRCReconfigurationComplete message to the gNB-CU via new path.
Proposal 4: For the case where the indirect path is added after the establishment of the direct path, the gNB-CU informs the gNB-DU of the target relay UE related information including at least Target Relay UE ID and Remote UE Local ID.

Proposal 5: RAN3 should wait for the RAN2 progress on whether to send additional information (e.g., T420 or path type) to the gNB-DU.
Proposal 6: It is proposed to agree the corresponding TP to TS 38.401 in Appendix.
Proposal 7: For Scenario 2, the responsibility for gNB-CU and gNB-DU are defined as follows:

· gNB-DU’s responsibility:
· Remote UE and relay UE association and context maintenance 

· Remote UE bearer mapping
· Uu Relay RLC channel management
· gNB-DU’s responsibility:
· Determine the RLC/MAC/PHY Configuration for the Uu Relay RLC channels of relay UE
· For Scenario 2, the responsibility for gNB-CU and gNB-DU can be further enhanced based on RAN2 progress
Proposal 8: For Scenario 2, the UE Context Setup and Modification procedure to support the Rel-17 U2N relay are reused as a baseline to configure the gNB-DU about the Uu Relay RLC channels and bearer mapping.
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5.
Appendix : TP for TS 38.401
This appendix provides the Text proposal for TS 38.401 based on the proposals of this contribution.

----------------Start of the First Change---------------
8.xx Overall procedures for multi-path support
8.xx.1 Inter-DU direct path addition on top of indirect path
The signalling flow for inter-DU direct path addition is shown in Figure 8.xx.1-1. The procedure for the intra-gNB-DU scenario, where both direct and indirect path are served by the same gNB-DU, is the same as the direct path addition procedure as defined in clause 8.xx.1-1 but the UE Context Modification procedure is used in Steps 3 and 4.
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Figure 8.xx.1-1: Signalling procedure of inter-DU direct path addition on top of indirect path
1. The Uu measurement configuration and measurement report signalling is performed between remote UE and gNB-CU to evaluate both relay link measurement and Uu link measurement. The remote UE may report Uu measurement results of neighboring cells and one or multiple candidate relay UEs.

2.
The gNB-CU decides to add the direct path to remote UE under a different gNB-DU (i.e., gNB-DU1).

3.
The gNB-CU sends the UE CONTEXT SETUP REQUEST message for the remote UE to the gNB-DU1, which contains at least the direct path configuration. 

4.
The gNB-DU1 responds to the gNB-CU with a UE CONTEXT SETUP RESPONSE message.

5.
The gNB-CU sends an RRCReconfiguration message to the relay UE to update the indirect path configuration if necessary. 
6.
gNB-CU sends the UE CONTEXT MODIFICATION REQUEST message for remote UE by including the RRCReconfiguration message to the gNB-DU2. The contents in the RRCReconfiguration message may include at least direct path addition configuration, RLC channel configuration, bearer mapping and the associated radio bearer(s).

7.
The gNB-DU2 sends the RRCReconfiguration message to the remote UE.

8.
The gNB-DU2 sends the UE CONTEXT MODIFICATION RESPONSE message to the gNB-CU.

9.
The remote UE performs random access procedure at the gNB-DU1.

10.
The remote UE may complete the direct path addition procedure by sending the RRCReconfigurationComplete message to the gNB-DU2. 


11.
The gNB-DU2 sends the UL RRC MESSAGE TRANSFER message to gNB-CU by including the RRCReconfigurationComplete message.

8.xx.2 Inter-DU indirect path addition on top of direct path
The signalling flow for inter-DU indirect path addition is shown in Figure 8.xx.2-1. The procedure for the intra-gNB-DU scenario, where both direct and indirect path are served by the same gNB-DU, is the same as the indirect path addition procedure as defined in clause 8.xx.2-1 but the UE Context Modification procedure is used in Steps 4 and 5.
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Figure 8.xx.2-1 Signalling procedure of inter-DU indirect path addition on top of direct path
1. The Uu measurement configuration and measurement report signalling is performed between remote UE and gNB-CU to evaluate relay link measurement and Uu link measurement. The remote UE may report Uu measurement results of neighboring cells and one or multiple candidate relay UEs.
2.
The gNB-CU decides to add the indirect path via relay UE to remote UE under a different gNB-DU (i.e., gNB-DU2).

3.
The reconfiguration to relay UE is performed among relay UE, gNB-DU2 and gNB-CU if relay UE is in RRC_CONNECTED state. The gNB-CU sends an RRCReconfiguration message to the relay UE. If the relay UE is in RRC_IDLE/INACTIVE state, this step is skipped.
4.
The gNB-CU sends the UE CONTEXT SETUP REQUEST message for the remote UE to the gNB-DU2, which contains the indirect path configuration at least. 

5.
The gNB-DU2 responds to the gNB-CU with a UE CONTEXT SETUP RESPONSE message.

6.
gNB-CU sends the DL RRC MESSAGE TRANSFER message for remote UE by including the RRCReconfiguration message to gNB-DU1. The contents in the RRCReconfiguration message may include at least indirect path addition configuration, PC5 RLC channel configuration for relay traffic, bearer mapping and the associated radio bearer(s). 

7.
gNB-DU1 sends the RRCReconfiguration message to the remote UE.

8.
The remote UE establishes PC5 connection with relay UE.  
9.
The remote UE may complete the indirect path addition procedure by sending the RRCReconfigurationComplete message to the gNB-DU1.  

Editor’s Note: FFS: In case the relay UE is in RRC_IDLE/ INACTIVE state, how to trigger the relay UE enter RRC_CONNECTED state, RAN3 wait for RAN2’s further progress. 
10.
The gNB-DU1 sends the UL RRC MESSAGE TRANSFER message to gNB-CU by including the RRCReconfigurationComplete message.
-----------------End of the First Change---------------[image: image5.png]
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