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1. Introduction
In last meeting, RAN3 have reached the following agreements on U2U relay and multi-path relay for R18 NR sidelink relay enhancements [1]. RAN2 agreements are attached at the end to align the Cross-working group progress.
For U2U relay:
	RAN3 waits for RAN2’s discussion on U2U relay authorization.
RAN3 waits for RAN2’s progress on the gNB involvement for U2U relay.


For multi-path support:
	WA: The multi-path authorization can be added in the 5G ProSe Authorized IE if it is needed.
For Scenario 1, the responsibility of gNB-CU and gNB-DU in Rel-17 SL relay can be reused as a baseline. Whether to enhance the responsibility of gNB-CU and gNB-DU in Rel-18 is FFS. 
For the responsibility of gNB-CU and gNB-DU in Scenario 2, the RAN3 waits for RAN2’s progress on protocol stack for Scenario 2.
For the multi-path support, the gNB-CU takes the responsibility to decide the addition/modification/release of the path.
For intra-DU and inter-DU cases, the UE Context Setup / Modification procedure can be reused to configure the 2nd path with possible enhancements. The details will be discussed based on RAN2 progress.
The RAN3 waits for the RAN2 progress on whether the gNB-DU knows the path information of each configured path.
WA: The direct path and indirect path cannot be configured for a remote UE simultaneously in this release, depending on RAN2 decision.
The gNB-CU is responsible to determine the data split among two paths for a DRB for both intra-DU and inter-DU cases.
For intra-DU case, two F1-U tunnels are setup between CU and DU for a split DRB. FFS on how to support the multi-path delivery of split SRB.
WA: For inter-DU case, legacy DC based data split/duplication mechanism can be reused as baseline for split DRB/SRB.
WA: The RAN3 will specify the details of the path change procedure after introducing the procedure of the direct/indirect path addition.
Previous RAN3 agreement is updated as follows:
For Scenario 1, addition of direct/indirect path are supported as follows:
-	Add direct path, after the establishment of the indirect path.
-	Add indirect path, after the establishment of the direct path.
For Scenario 2, addition of direct/indirect path are supported as follows:
-	Add indirect path, after the establishment of the direct path.
-	Whether to add direct path, after the establishment of the indirect path is pending to RAN2 decision.
For Scenario 2, interface between UEs are non-3GPP defined. Therefore in the UE context setup/modification procedure, the PC5 Relay RLC channel configurations are not needed for remote UE and relay UE.


In this paper, we will focus on the authorization for U2U relay, meanwhile waiting for RAN2 progress before signalling design in CU-DU split architecture.
[image: ]
Figure 1. UE-to-UE relay scenario
For R18 multi-path relay, we will discuss the protocol design, the baseline control plane procedures, e.g., addition of direct/indirect path, and the split bearer design in the CU-DU split structure, while waiting for RAN2 progress on the paths definition of control plane, the mobility scenarios and so on.  
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Figure 2. Multi-path relay scenario
2. Discussion
2.1 support of U2U relay [AI 16.2]
2.1.1 Relay and Remote UE authorization for U2U relay
In R17 UE-to-Network relay, the 5G ProSe service authorization is specified in TS 23.304.  In UE-to-UE relay, as SA2 LS confirmed in [2], it is feasible to pass the authorization information of U2U Relay/Remote UE from CN perspective, but they are asking RAN whether and which the authorization information is needed for U2U relay operation in RAN.
In RAN3 117bis meeting, some companies think that for U2U relay, gNB is not involved or just involved in resource management. And some companies think that the authorization information is needed, or just needed for L2 U2U relay and L2 U2U UE (source UE or destination UE). If there is no gNB control in U2U relay operation, then the authorization information is not needed. And if there is dedicated configuration that UE should request from gNB, then the authorization information is needed. The gNB involvement is up to RAN2 discussion, thus RAN3 may need to wait.
If agreed that dedicated resource pool configuration is reused for discovery message transmission and reception in R18 UE-to-UE relay, the gNB needs to know if it can configure a UE with the relevant information to perform discovery/(re)selection etc. Without this authorisation going to the gNB, the gNB will not know that the UE (which could become a UE-to-UE Relay or a U2U UE) is permitted to have this dedicated signalling, and therefore not provide it. Since Relay discovery and (re)selection are common parts of L2 and L3, the authorisation is needed in RAN so it knows that the UE can be a L3 and L2 UE-to-UE Relay/U2U UE, and therefore it is acceptable to send the dedicated signalling/configuration to the UE.
Proposal 1: RAN3 waits for RAN2 conclusion about the gNB involvement in UE-to-UE relay before discussing the U2U authorization.
Proposal 2: If the U2U authorization is needed, the 5G ProSe Authorized IE specified in R17 SL relay should be extended to include the U2U relay authorization. RAN3 is suggested to consider the authorization information includes one or more items as below:
- 5G ProSe Layer-2 UE-to-UE Relay
- 5G ProSe Layer-3 UE-to-UE Relay
- 5G ProSe Layer-2 U2U UE
- 5G ProSe Layer-3 U2U UE
2.2 Support of multi-path relay [AI 16.4]
It has been confirmed to study R18 multi-path in both RAN2 and RAN3 for its reliability and throughput enhancement.  Multi-path relay including two scenarios: scenario 1 named multi-path with relay and scenario 2 named UE aggregation. The two cases share plenty of commonalities in terms of motivation, scenario and benefits, so some mechanisms can be used in both scenarios with the difference caused by the inter-UE connection type.  
2.2.1 Relay and Remote UE authorization for multi-path
The UE authorization for multi-path transmission service, such as remote UE’s authorization to use multi-path relay service, has been discussed but not decided in SA2 (see solutions #25 and #29 in TR 23.700-33). Besides, whether the relay UE need to be authorized to provide the multi-path service should be discussed in SA2 as well if necessary. 
If the UE authorization for remote UE (or relay UE) in multi-path relay scenario reuses the legacy procedures for 5G Prose service, then the AMF shall send the multi-path service authorization information to the NG-RAN via NGAP messages. Similarly, the multi-path service authorization information should be added in the XnAP messages and F1AP messages. 
Proposal 3: RAN3 should wait for SA2 decision on the UE authorization for multi-path relay, including the authorization for remote UE and the relay UE. The authorization information should be included in the NGAP/XnAP/F1AP singling if SA2 agreed it is needed in NG-RAN.
To support the NGAP/XnAP/F1AP singling for multi-path service authorization, we can turn the working assumption in last meeting that “The multi-path authorization can be added in the 5G ProSe Authorized IE if it is needed”.
Proposal 4: Turn the WA into agreement that “The multi-path authorization can be added in the 5G ProSe Authorized IE if it is needed”.
2.2.2 Support of multi-path in CU-DU split
2.2.2.1 Protocol Stack
Based on discussion and agreements in RAN2 and RAN3, we can have the protocol stack for multi-path with L2 U2N relay as shown in Figure 3.  There is end-to-end Uu PDCP between remote UE and gNB, which is related to a Uu RLC entity over the direct path and related to a PC5 Relay RLC channel over the direct path at the remote UE side. On the indirect path, SRAP layer in R17 L2 U2N relay is reused for the purposes including remote UE identification and bearer mapping..  
By reusing the R17 SL relay design in CU-DU split structure, SRAP layer is places on the gNB-DU. It is agreed that the responsibility of gNB-CU and gNB-DU in Rel-17 SL relay can be reused as a baseline. In addition, gNB-CU is responsible to determine the data split among two paths for a DRB for both intra-DU and inter-DU cases.
For UE aggregation, RAN2 has reached the following agreements and working assumptions for UE aggregation. 
	Agreements:
Proposal 1A: The relay UE is restricted to serve only one remote UE in Scenario 2.
Proposal 5A (modified): For Scenario 2, different Uu logical channels are configured for identification of data directed to/originating from the relay UE and data relayed from/to the remote UE over the Uu link of the indirect path, as in Rel-17.
Proposal 9A (modified): Do not specify adaptation layer over UE-to-UE link for scenario 2 in RAN2.
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.


The main controversy lay in whether the SRAP over the Uu hop is needed or not, which depends on the bearer mapping support. In last meeting, restrictions are proposed for UE aggregation that relay UE serving only one remote UE and only 1:1 bearer mapping over non-3GPP UE-to-UE link and 3GPP Uu link. If taking these restrictions, the adaptation layer over Uu link will be not needed.
Proposal 5: Wait for RAN2 decision on the protocol stack for UE aggregation. The protocol stack of UE aggregation in CU-DU split can reuse the structure for multi-path with relay (in Figure 3) without the SRAP over UE-to-UE hop and with/without (to be decided in RAN2) the Uu SRAP.
Figure 3. Protocol stack for Multi-path with relayPHY
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2.2.2.2 Control Plane Procedures
In last RAN2 meeting, it was agreed to support cases A (direct path-> multi-path), B (indirect path-> multi-path), C (multi-path –> direct path), D (multi-path –> indirect path), G (relay UE change), and E (direct path change) for Scenario 1 multi-path with relay. For case E and G, it is FFS if this case would be supported via separate release-and-add (B+D/A+C in separate reconfigurations for case E/G) or a single switch procedure (e.g. similar to i2i/D2D service continuity for case E/G). For scenario 2 UE aggregation, case A (direct path-> multi-path) and case C (multi-path –> indirect path) are agreed to be supported, and cases B (indirect path-> multi-path), D (multi-path –> indirect path), G (relay UE change), and E (direct path change) are FFS. 
Thus, anyway path addition and path release procedures should be supported. In the following, we will give the baseline path addition processes in the CU-DU split structure, which are for both multi-path with relay and UE aggregation. We will take the multi-path establishment procedure from direct path only as the example, the multi-path establishment procedure from indirect path only is similar. And the path release procedure is straightforward if the path addition procedure is determined. 
For the path change procedure, we will wait for RAN2 whether it can be supported in a signalling or via separate release-and-add procedure.
Proposal 6: De-prioritized the path change procedure discussion and wait for RAN2 progress.
2.2.2.3 Multi-path establishment 
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Figure 4. Intra-gNB-DU multi-path establishment: direct path only -> multi-path

Figure 4 shows the intra-gNB-DU multi-path establishment procedure from Uu path only, in which gNB choose a target relay UE in the same gNB-DU of the remote UE.
Steps 1 and 2. Remote UE connects with the gNB-DU via a direct path in the beginning, then initiates the measurement report based on the gNB’s measurement configuration. The reporting includes the measurement results of the suitable candidate relay UE(s), e.g., Relay UE’s L2 ID, serving cell ID, and sidelink measurement quantity.
Step 3. gNB-DU sends the MeasurementReport to gNB-CU transparently.
For UE aggregation, since the relation between remote UE and relay UE is pre-configured, the measurement report may not be needed. As discussed in RAN2, gNB may get the pre-configured relation from remote UE or from the AMF, then configure multi-path accordingly.
Step 4. gNB-CU selects a relay UE and decides to establish an extra indirect path for remote UE based on the measurement report. The gNB-CU will determine the remote UE local ID and radio bearer mapping configuration for the remote UE. Then, it sends an UE CONTEXT MODIFICATION REQUEST message to gNB-DU to modify the UE context of remote UE. This message can include the PC5 Relay RLC channel to be setup list and indicates gNB-DU to provide the PC5 Relay RLC channel configuration. From direct path only to multi-path, gNB-CU would also reconfigure some radio bearer for remote UE, thus gNB-CU indicates the radio bearer to be setup/modify list to gNB-DU. gNB-CU can reuse the current SRB/DRB to be Setup/Modify list IE to indicated the newly set up SRB/DRB and the modified DRB. Since there are three cases for radio bearer configuration: radio bearer on direct path only, radio bearer on indirect path only, and PDCP split/duplication, gNB-DU should determine whether to provide the Uu RLC bearer configuration over the direct path when a SRB/DRB to be Setup/Modify Item is indicated.
Step 5. gNB-DU responds to with an UE CONTEXT SETUP RESPONSE message including the PC5 Relay RLC channel configuration and the Uu RLC bearer configuration if necessary for the indirect path.
For UE aggregation, since the UE-to-UE connection is non-3GPP, PC5 Relay RLC channel configurations are not needed for remote UE and relay UE, as agreed. Besides, it was agreed in RAN2 that only 1:1 bearer mapping is used.
Proposal 7a. For multi-path with relay, legacy remote UE’s UE context setup procedures for R17 SL relay can be reused to configure/reconfigure the radio bearer, PC5 Relay RLC channel, and relaying configuration for remote UE.
Proposal 7b. For UE aggregation, legacy remote UE’s UE context setup procedures for R17 SL relay can be reused to configure/reconfigure the Uu Relay RLC channels and the 1:1 bearer mapping.
Proposal 8. gNB-DU should determine whether to provide the Uu RLC bearer configuration over the direct path when receiving the SRB/DRB to be Setup/Modify indication.
Step 6. gNB-CU sends a DL RRC MESSAGE TRANSFER message to gNB-DU, which includes the  RRCReconfiguration message to remote UE.
Step 7/8. The remote UE receives the RRCReconfiguration message, and establishes PC5 connection with the indicated relay UE. If in UE aggregation, step 8 is skipped.
In the meantime, gNB should configure the relaying configuration at the relay UE side used for traffic relaying. If the relay UE is in RRC_IDLE or RRC_INATCIVE, it has to initiate UE initial access to enter RRC_CONNETCED before the following steps 4a~6a.
Step 4a. gNB-CU sends the UE CONTEXT MODIFICATION REQUEST message to gNB-DU for relay UE, which can include the PC5 Relay RLC channel ID, Uu Relay RLC channel ID and bearer mapping for remote UE’s radio bearers. 
Step 5a. gNB-DU generates the PC5 Relay RLC channel and Uu Relay RLC channel configurations and sends via the UE CONTEXT MODIFICATION RESPONSE message to gNB-CU.
Step 6a. gNB-CU generates the RRCReconfiguration message for relay UE, and sends in the DL RRC MESSAGE TRANSFER message to gNB-DU.
For UE aggregation, the PC5 Relay RLC channel configuration is not needed at the relay UE side.
Proposal 9.   Legacy UE context modification procedures for R17 SL relay can be reused to configure the relay UE during indirect path addition. 
Step 9/10/11. Relay UE receives the RRCReconfiguration message from gNB, and responses the RRCReconfigurationComplete message.
Step 12/12a/13/13a. After receiving the RRCReconfiguration message in Step 7, remote UE can response the RRC complete message via original path or the newly established path, which depends on the SRB split/duplication configuration. If sending over the original path, step 12 can be initiated immediately after step 7; if sending over the new path, step 12a should be after steps 9.
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Figure 5. Inter-gNB-DU multi-path establishment: direct path only -> multi-path

Figure 5 shows the inter-gNB-DU multi-path establishment procedure from Uu path only, in which the remote UE is connected to a different gNB-DU from relay UE at first.  Assume that the remote UE is connected to the gNB-DU1 via Uu link before multi-path establishment, while the relay UE is connected to a gNB-DU2.
Steps 1 and 2. remote UE reports the suitable candidate relay UE(s) based on the measurement configuration. 
Step 3. gNB-DU1 sends the measurement report results to gNB-CU transparently. 
Step 4. gNB-CU selects a relay UE and decides to establish an extra indirect path for remote UE based on the measurement report. The gNB-CU sends an UE CONTEXT SETUP REQUEST message to gNB-DU2 to create UE context related to indirect path for remote UE. This message can include the PC5 Relay RLC channel ID, which indicates gNB-DU2 to provide the PC5 Relay RLC channel configuration. Besides, gNB-CU will allocate a local ID for this remote UE and send it to gNB-DU.
Step 5. gNB-DU2 responds to with an UE CONTEXT SETUP RESPONSE message including the PC5 Relay RLC channel configuration. 
Step 6. gNB-CU sends a DL RRC MESSAGE TRANSFER message to gNB-DU1, which includes the  RRCReconfiguration message to remote UE.
Step 7/8. The remote UE receives the RRCReconfiguration message, and establishes PC5 connection with the indicated relay UE.
In the meantime, gNB should configure the relaying configuration at the relay UE side used for traffic relaying. If the relay UE is in RRC_IDLE or RRC_INATCIVE, it has to initiate UE initial access to enter RRC_CONNETCED before the following steps 4a~6a.
Step 4a. gNB-CU sends the UE CONTEXT MODIFICATION REQUEST message for relay UE to gNB-DU2, which includes the PC5 Relay RLC channel ID, Uu Relay RLC channel ID and bearer mapping for relaying of U2N remote UE radio bearers. 
Step 5a. gNB-DU2 generates the PC5 Relay RLC channel and Uu Relay RLC channel configurations and sends via the UE CONTEXT MODIFICATION RESPONSE message to gNB-CU.
Step 6a. gNB-CU generates the RRCReconfiguration message for relay UE, and sends in the DL RRC MESSAGE TRANSFER message to gNB-DU2.
Step 9/10/11. relay UE receives the RRCReconfiguration message from gNB, and response the RRCReconfigurationComplete message.
Step 12/12a/13/13a. After receiving the RRCReconfiguration message in Step 7, remote UE can response the RRC complete message via original path or the newly established path, which depends on the SRB split/duplication confiugration. If sending over the original path, step 12 can be initiate immediately after step 7; if sending over the new path, step 12a should be after steps 9 and 10. 
Compared with the intra-gNB-DU case, gNB-CU can receive the lower layer configuration provided by two gNB-DU in the same time in the inter-gNB-DU case when configuring the remote UE. That is, the gNB-CU needs to contain the low layer configurations from these two gBN-DUs, and then generate the RRC configuration for the remote UE.
Proposal 10. In inter-gNB-DU multi-path establishment procedure, gNB-CU receives the lower layer configuration provided by two gNB-DU and include them in the RRC reconfiguration message to remote UE.
For UE aggregation, the shows the inter-gNB-DU multi-path establishment procedure is similar, except that PC5 Relay RLC channel configurations are not needed for remote UE and relay UE.
2.2.2.4 Split bearer supported
In last meeting, we have the agreements and working assumption as below.
	The gNB-CU is responsible to determine the data split among two paths for a DRB for both intra-DU and inter-DU cases.
For intra-DU case, two F1-U tunnels are setup between CU and DU for a split DRB. FFS on how to support the multi-path delivery of split SRB.
WA: For inter-DU case, legacy DC based data split/duplication mechanism can be reused as baseline for split DRB/SRB.



By reusing the legacy split bearer mechanism for DRB, in the downlink, gNB-CU (PDCP layer precisely) will decide which tunnel to transmit the data packet. When gNB-DU receives the data packet from the tunnels, it will deliver it to the corresponding path. In the uplink, Remote UE’s PDPC layer will determine which path to transmit the data packet. When the gNB-DU receives data packet from the direct path or the indirect path, gNB-DU will deliver the packet to the corresponding tunnel.
For the SRB, the legacy mechanism can be reused for split bearer as well. In the downlink, gNB-CU deliver the SRB data to gNB-DU via DL RRC message transfer. gNB-DU will deliver the SRB to both path if duplication is activated, otherwise it will deliver the data to the primary RLC entity which is configured by gNB-CU. That is, gNB-DU will decides which path to deliver the SRB data. In the uplink, the PDCP layer will determine whether to duplicate the SRB data or deliver the data to the primary RLC entity. 
Proposal 11. gNB-DU decides whether to duplicate the SRB or deliver the SRB to primary RLC entity.

3. Conclusion
Based on the above discussion, we have the following proposes:
For U2U relay [AI 16.2]
Proposal 1: RAN3 waits for RAN2 conclusion about the gNB involvement in UE-to-UE relay before discussing the U2U authorization.
Proposal 2: If the U2U authorization is needed, the 5G ProSe Authorized IE specified in R17 SL relay should be extended to include the U2U relay authorization. RAN3 is suggested to consider the authorization information includes one or more items as below:
- 5G ProSe Layer-2 UE-to-UE Relay
- 5G ProSe Layer-3 UE-to-UE Relay
- 5G ProSe Layer-2 U2U UE
- 5G ProSe Layer-3 U2U UE

For multi-path [AI 16.4]
Relay and Remote UE authorization for multi-path
Proposal 3: RAN3 should wait for SA2 decision on the UE authorization for multi-path relay, including the authorization for remote UE and the relay UE. The authorization information should be included in the NGAP/XnAP/F1AP singling if SA2 agreed it is needed in NG-RAN.
Proposal 4: Turn the WA into agreement that “The multi-path authorization can be added in the 5G ProSe Authorized IE if it is needed”.
Support of multi-path in CU-DU split
Proposal 5: Wait for RAN2 decision on the protocol stack for UE aggregation. The protocol stack of UE aggregation in CU-DU split can reuse the structure for multi-path with relay (in Figure 3) without the SRAP over UE-to-UE hop and with/without (to be decided in RAN2) the Uu SRAP.
Proposal 6: De-prioritized the path change procedure discussion and wait for RAN2 progress.
Proposal 7a. For multi-path with relay, legacy remote UE’s UE context setup procedures for R17 SL relay can be reused to configure/reconfigure the radio bearer, PC5 Relay RLC channel, and relaying configuration for remote UE.
Proposal 7b. For UE aggregation, legacy remote UE’s UE context setup procedures for R17 SL relay can be reused to configure/reconfigure the Uu Relay RLC channels and the 1:1 bearer mapping.
Proposal 8. gNB-DU should determine whether to provide the Uu RLC bearer configuration over the direct path when receiving the SRB/DRB to be Setup/Modify indication.
Proposal 9.   Legacy UE context modification procedures for R17 SL relay can be reused to configure the relay UE during indirect path addition. 
Proposal 10. In inter-gNB-DU multi-path establishment procedure, gNB-CU receives the lower layer configuration provided by two gNB-DU and include them in the RRC reconfiguration message to remote UE.
Proposal 11. gNB-DU decides whether to duplicate the SRB or deliver the SRB to primary RLC entity.
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5. Annex RAN2 agreements on R2-119bis meeting.
For U2U relay:
RAN2 agreements:
Proposal 1.1 (modified): In UE-to-UE relay, the remote/relay UE in RRC_IDLE/RRC_INACTIVE or OOC can acquire discovery configuration as in Rel17 (i.e., cell-specific configuration/preconfiguration).  FFS if any restrictions specific to UE-to-UE relay are introduced for in-coverage UE in RRC_CONNECTED.    
Proposal 2.1: Protocol stack for U2N Relay discovery is re-used for U2U Relay Discovery 
Proposal 2.2: U2U Relay re-uses SL-SRB4 (with associated PDCP, RLC procedures and configuration) to carry discovery messages 
Proposal 4.1: Both shared and dedicated resource pool can be used for U2U discovery transmission and Rel-17 pool selection principle is re-used. 
Proposal 5.1: SL-RSRP and SD-RSRP can be used for relay selection/reselection criteria.  FFS when each of the two quantities are used and whether to re-use the criteria in Rel17.
Proposal 7.1a: Relay selection triggers include at least 1) Upper layer trigger; 2) PC5 signal strength conditions.  RAN2 further discuss details for trigger 2). 
Proposal 7.1b (modified): Relay reselection triggers include at least 1) Upper layer trigger; 2) PC5-RLF detection at the remote UE; 3) PC5-RLF indication received from the relay; 4) PC5 signal strength conditions; 5) PC5 link release message from relay to remote.  RAN2 further discuss details for trigger 4), potentially including T400 expiry.  FFS if some of the conditions could be indicated to upper layer instead of directly causing reselection.
Agreements:
RAN2 will strive to simplify the gNB involvement in U2U-relay-specific operation as compared to the U2N case.  Details are FFS, including whether some gNB control is needed for the in-coverage scenario and how/whether the gNB involvement can be simplified compared to U2N.
Rel17 SI assumptions on RRC state and coverage scenarios can be re-used.
Agreement:
Proposal 2.3a [20/20]:    Discovery message transmission at the remote UE is conditioned on at least upper layer indication.    


For Multi-path：
Agreements:
Proposal 1-1A (modified): The following cases are to be supported for Scenario 1.
A.	The remote UE operating only on the direct path adds the indirect path under the same gNB; 
B.	The remote UE operating only on the indirect path adds the direct path under the same gNB; 
C.	The remote UE operating in multi-path releases the indirect path;
D.	The remote UE operating in multi-path releases the direct path;
G.	The remote UE operating in multi-path changes to a new relay UE for the indirect path while keeping the direct path under the same gNB.  FFS if this case would be supported via separate release-and-add (A+C in separate reconfigurations) or a single switch procedure (e.g. similar to i2i service continuity).
Proposal 1-1B (modified): The following case is to be not supported for Scenario 1 as a group mobility scenario.
F.	The remote UE configured with multi-path keeps the serving relay UE for the indirect path and the serving cell of the remote UE for the direct path while the serving relay UE changes the serving cell of the relay UE under the same gNB;
Agreement:
The following case can be supported via separate release-and-add for scenario 1 (B+D in separate reconfigurations):
E.	The remote UE operating in multi-path changes the direct path to a different cell of the same gNB while using the serving relay UE for the indirect path under the same gNB.
FFS if a single procedure for this case would be supported.
Agreements:
Proposal 1-2A: The following cases are proposed to be supported for Scenario 2.
A.	The remote UE configured only on the direct path adds the indirect path under the same gNB; 
C.	The remote UE configured with multi-path releases the indirect path;

Proposal 1-2B: The following case is proposed to be not supported for Scenario 2.
F.	The remote UE configured with multi-path keeps the serving relay UE for the indirect path and the serving cell of the remote UE for the direct path while the serving relay UE changes the serving cell of the relay UE under the same gNB;

Proposal 1-2C: Whether to support the following case can be further discussed for Scenario 2.
B.	The remote UE configured only on the indirect path adds the direct path under the same gNB; 
D.	The remote UE configured with multi-path releases the direct path;
E.	The remote UE configured with multi-path changes the serving cell of the remote UE for the direct path while keeping the serving relay UE for the indirect path under the same gNB;
G.	The remote UE configured with multi-path changes to a new relay UE for the indirect path while keeping the direct path under the same gNB.
Agreement:
For scenario 1, SRB1 and SRB2 can be configured on either the direct or the indirect path, or on both at least with duplication.  FFS if they can be configured on different paths from one another.
For scenario 2, SRB1 and SRB2 can be configured at least on the direct path.  FFS if there are restrictions on the configuration and if they can be configured on both paths.
Agreements:
Alternative proposal 7-1 (modified): FFS CPDU submission; if legacy CPDU submission behaviour is supported, the primary RLC entity of the MP split bearer for DRB can be configured on any of the paths for Scenario 1.
Proposal 8-1 (modified): PDCP DRB duplication is supported for the MP split bearer in Scenario 1 based on the existing framework.

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

Note: Alternative proposal 7-1 was edited after the session to clarify the wording.
Agreements:
Proposal 1A: The relay UE is restricted to serve only one remote UE in Scenario 2.
Proposal 5A (modified): For Scenario 2, different Uu logical channels are configured for identification of data directed to/originating from the relay UE and data relayed from/to the remote UE over the Uu link of the indirect path,  as in Rel-17.
Agreements:
Proposal 3A: RAN2 assumes that in Scenario 2, without the adaptation layer over non-3GPP link, a PDCP PDU can be delivered to an intended PDCP entity or RLC entity for support of more than one RB over UE-to-UE link based on UE implementation.
Proposal 4A (modified): RAN2 does not impose a requirement for interoperability between two UEs from different vendors for scenario 2 in this release.
Proposal 1B: RAN2 understand that UE identification in L2 PDU over non-3GPP link is not in 3GPP scope in Scenario 2.
Proposal 9A (modified): Do not specify adaptation layer over UE-to-UE link for scenario 2 in RAN2.
Agreement:
Proposal 1C (modified): UE identification is not needed over Uu link in Scenario 2, if relay UE serves only one remote UE (as in Proposal 1A) and different Uu RLC channels can be assumed for the remote UE and the relay UE (as in Proposal 5A).

Working assumptions:
Proposal 3A: Bearer identification except LCID is not needed in L2 PDU over Uu link in Scenario 2. Only 1:1 bearer mapping is supported over Uu link for the indirect path.  FFS how to configure the mapping.
Proposal 3B: Without the adaptation layer over Uu link in scenario 2, a PDCP PDU can be delivered to an intended PDCP entity or RLC entity for support of more than one RB over Uu link e.g. by configuring 1:1 bearer mapping and different Uu RLC channels for relay UE local traffic and relay traffic for PDU delivery.
Proposal 9B: Do not specify adaptation layer over Uu link for scenario 2 in RAN2.
Agreements:
Proposal 1	[21/21] Multi-path Relay is applicable to RRC_CONNECTED [18/18] remote-UE, for scenario-1 and scenario-2.
Proposal 3	[21/21] Multi-path Relay is NOT applicable to RRC_IDLE [18/18] remote-UE, for scenario-1 and scenario-2.
Proposal 10	[21/21] For multi-path Relay, support RRC_IDLE/RRC_INACTIVE target relay UE, for the path switching scenario where there is an addition of indirect path or a change of indirect path.
Proposal 12	[21/21] (modified) When UE operating in multi-path Relay, it performs RLM for Uu interface, for Scenario-1 and Scenario-2. For PC5 interface in Scenario-1, it performs sidelink RLF detection based on Rel-16 V2X specification [20/21]. For UE-UE link in Scenario-2, whether/how to have failure detection is out of 3GPP scope.
FFS whether there is impact to layers under our control from a failure of the UE-UE link in scenario 2.
Agreements:
Proposal 5 (modified)	R2 aims at reusing R17 mechanism of paging delivery for R18 U2N Relay on the indirect path and legacy mechanism on the direct path, in the multi-path setting when paging is applicable for RRC_CONNECTED [21/21][19/21].
Proposal 6	[20/21] Multi-path Relay is NOT applicable to RRC Setup procedure, for scenario-1 and scenario-2. 
Working assumption: Proposal 11	[20/21] For multi-path Relay Scenario-2, leave it to relay and remote UE implementation on how to trigger the RRC_IDLE/RRC_INACTIVE target relay UE to initiate RRC connection establishment procedure. R2 further discuss the solution for Scenario-1.
Agreements:
Proposal 2	[20/21] (modified) Multi-path Relay is NOT applicable to RRC_INACTIVE remote-UE, for scenario-1 and scenario-2. Support storing direct path configuration for potential resume as legacy operation (to single-path configuration), FFS if the UE can also store indirect path configuration and resume directly into multi-path.
Proposal 7	[20/21] (modified) Multi-path Relay is NOT applicable to RRC Resume procedure, for scenario-1 and scenario-2. R2 further study how for UE operating in multi-path Relay operate for RRC Re-establishment procedure [5/21].
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