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1. Introduction
This discussion paper focuses on the remaining issues related to Multi-path for SL Relay.
2. Discussion
2.1 Relay UE is in RRC_IDLE/ INACTIVE in multi-path
In RAN2#121, there are two solutions were agreed as below. In case of primary RLC entity is not configured in the indirect path or non-split SRB1 is not configured in the indirect path and without SRB1 duplication, a PC5-RRC trigger sending from remote UE to target relay UE is needed.
Agreement:
UP-based approach (excluding SL-RLC1) in Option 1 is excluded for relay UE to enter RRC_CONNECTED.
Agreements:
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.
Observation 1: In case of no split SRB1 duplication, a PC5-RRC trigger sending from remote UE to target relay UE is needed to trigger relay UE entry RRC-CONNECTED state.
Based on observation 2 and observation 3, TS38.401 can be updated as below to remove two Editor’s Notes. 
8.	If the remote UE using the sidelink has no PC5 connection with the target relay UE, the remote UE establishes PC5 connection with relay UE. If the remote UE is using non-3GPP link, this step is skipped.
9.	The remote UE may complete the indirect path addition procedure by sending the RRCReconfigurationComplete message to the gNB-DU1. In case duplicate SRB1 is configured, the remote UE sends the RRCReconfigurationComplete message to the gNB via both direct path and indirect path. Otherwise, the remote UE sends the RRCReconfigurationComplete message to the gNB via direct path.
In case of target Relay UE in RRC-IDLE/INACTIVE state and duplication SRB1 is not configured to remote UE, a PC5-RRC trigger sending from remote UE to target relay UE is needed to trigger relay UE entry RRC-CONNECTED state.
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. 
Proposal 1: Update the description of Relay UE in RRC-IDLE/INACTIVE in multi-path in Annex1.
2.2 Intra-DU/inter-DU multi-path in Scenario 1
Capture the following procedure text into F1AP TP with FFS:
· For split SRB with duplication, if the Duplication Indication IE and SRB Mapping Info IE are contained, the gNB-DU setups one RLC entity for the direct path and maps the indicated SRB to the Uu Relay RLC channel based on the SRB Mapping Info IE.
· SRB: In legacy, DU setup two RLC entities for indicated SRB. In SL relay, DU setup one RLC entity for remote UE in UE context modification procedure of remote UE. Another RLC entity in DU is established in UE context modification procedure of relay UE. The below description of UE context modification request is remote UE associated hence only one RLC entity is setup in this procedure.
If the Duplication Indication IE and SRB Mapping Info IE are both contained in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall, if supported, setup one RLC entity for the direct path if the value is set to be "true", and map the indicated SRB to the Uu Relay RLC channel based on the SRB Mapping Info IE.
· The gNB-DU setups one RLC entity for the UL UP TNL Information IE without the DRB Mapping Info IE (i.e., for direct path);
· FFS on whether to setup another RLC entity for the UL UP TNL Information IE with the DRB Mapping Info IE (i.e., for indirect path);
· DRB: The same principle as SRB, DU should setup two RLC entities for DRB, one for direct path transmission which is established during UE context modification procedure of remote UE, another for indirect path transmission which is established during UE context modification procedure of relay UE.
If the UL UP TNL Information IE with the DRB Mapping Info IE and the UL UP TNL Information IE without the DRB Mapping Info IE are both contained in the UE CONTEXT MODIFICATION REQUEST message for a DRB, the gNB-DU shall, if supported, include two DL UP TNL Information IEs in UE CONTEXT MODIFICATION RESPONSE message, setup one RLC entity for the UL UP TNL Information IE without the DRB Mapping Info IE, and map the indicated DRB to the Uu Relay RLC channel based on the DRB Mapping Info IE. 
Observation 2: DU setup two RLC entities for SRB/DRB in MP, one RLC entity is established in UE context modification procedures of remote UE with SRB mapping info, the other RLC entity is established in UE context modification procedure of relay UE. `
Proposal 2: The above procedure texts have been captured in UE context modification procedure. The FFS in TP can be removed.
· Capture the followings into the F1AP TP with FFS:
· The gNB-CU sends two UL UP TNL Information IEs to the gNB-DU in the UE CONTEXT MODIFCATION REQUEST message;
· FFS on whether the gNB-CU also informs the gNB-DU of which path is the primary path in the multi-path operation;
RAN2 has agreed the primary path of DRB can be configured either direct path or indirect path. For intra-DU multi path, based on the current specification, DU is able to identify the primary path via the order of UP TNL Information i.e., the first UL UP TNL information is for the primary path. 
The first UP TNL Information IE of the two UP TNL Information IEs is for the primary path.
Proposal 3: There is no need to inform the gNB-DU of which path is the primary path of split DRB.
2.3 Scenario 2
The indirect path addition procedure and signalling for Scenario 1 can be reused for Scenario 2 with the following difference:
· The ID of the relay UE should be included into the F1AP UE CONTEXT MODIFICATION REQUEST message for indirect path addition; FFS on which ID of relay UE is used in F1AP.
For indirect path addition in Scenario 2, the relay UE ID should be sent to DU. it can be either F1AP relay UE ID or C-RNTI. Given that this ID is conveyed in F1AP, we prefer to use F1AP relay UE ID.
Proposal 4: Use F1AP relay UE ID in N3C Indirect Path Addition in Path Addition Information.
3. Conclusion
Observation 1: In case of no split SRB1 duplication, a PC5-RRC trigger sending from remote UE to target relay UE is needed to trigger relay UE entry RRC-CONNECTED state.
Proposal 1: Update the description of Relay UE in RRC-IDLE/INACTIVE in multi-path in Annex1.
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4. Reference
[1] RAN2#121bis, Chair notes. 
5. Annex: TP for 38.401
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.   


Figure 8.xx.2-1 Signalling procedure of inter-DU indirect path addition on top of direct path
1. If the remote UE is connected with the relay UE using sidelink, 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. 
	In case that the remote UE is connected with the relay UE using non-3GPP link, the remote UE reports at least C-RNTI of the relay UE and the cell ID of the serving relay UE.
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). Mode 1 resource configuration cannot be configured for remote UE in inter-gNB-DU multi-path relay in this release.
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. If the remote UE using the sidelink has no PC5 connection with the target relay UE, 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). If the remote UE is using non-3GPP link, the contents in the RRCReconfiguration message may include at least indirect path addition configuration, bearer mapping and the associated radio bearer(s).
7.	gNB-DU1 sends the RRCReconfiguration message to the remote UE.
8.	If the remote UE using the sidelink has no PC5 connection with the target relay UE, the remote UE establishes PC5 connection with relay UE. If the remote UE is using non-3GPP link, this step is skipped.
9.	The remote UE may complete the indirect path addition procedure by sending the RRCReconfigurationComplete message to the gNB-DU1. In case duplicate SRB1 is configured, the remote UE sends the RRCReconfigurationComplete message to the gNB via both direct path and indirect path. Otherwise, the remote UE sends the RRCReconfigurationComplete message to the gNB via direct path. 
In case of target Relay UE in RRC-IDLE/INACTIVE state and duplication SRB1 is not configured to remote UE, a PC5-RRC trigger sending from remote UE to target relay UE is needed to trigger relay UE entry RRC-CONNECTED state.

10.	The gNB-DU1 sends the UL RRC MESSAGE TRANSFER message to gNB-CU by including the RRCReconfigurationComplete message.
8.xx.4	Intra-DU indirect path addition on top of direct path
The signaling flow for intra-DU indirect path addition is shown in Fig. 8.xx.4-1. 


Figure 8.xx.4-1: Signalling procedure of intra-DU indirect path addition on top of direct path
1. If the remote UE is connected with the relay UE using sidelink, 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. 
	In case that the remote UE is connected with the relay UE using non-3GPP link, the remote UE reports at least C-RNTI of the relay UE and the cell ID of the serving relay UE.
2.	The gNB-CU decides to add the indirect path via relay UE to remote UE under the same gNB-DU.
3.	The reconfiguration to relay UE is performed among relay UE, gNB-DU 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 MODIFICATION REQUEST message for the remote UE to the gNB-DU, which contains the indirect path configuration at least. 
5.	The gNB-DU responds to the gNB-CU with a UE CONTEXT MODIFICATION RESPONSE message.
6.	gNB-CU sends the DL RRC MESSAGE TRANSFER message for remote UE by including the RRCReconfiguration message to gNB-DU. If the remote UE using the sidelink has no PC5 connection with the target relay UE, 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). If the remote UE is using non-3GPP link, the contents in the RRCReconfiguration message may include at least indirect path addition configuration, bearer mapping and the associated radio bearer(s).
7.	gNB-DU sends the RRCReconfiguration message to the remote UE.
8.	If the remote UE using the sidelink has no PC5 connection with the target relay UE, the remote UE establishes PC5 connection with relay UE. If the remote UE is using non-3GPP link, this step is skipped. 
9.	The remote UE may complete the indirect path addition procedure by sending the RRCReconfigurationComplete message to the gNB-DU. In case duplicate SRB1 is configured, the remote UE sends the RRCReconfigurationComplete message to the gNB via both direct path and indirect path. Otherwise, the remote UE sends the RRCReconfigurationComplete message to the gNB via direct path.

In case of target Relay UE in RRC-IDLE/INACTIVE state and duplication SRB1 is not configured to remote UE, a PC5-RRC trigger sending from remote UE to target relay UE is needed to trigger relay UE entry RRC-CONNECTED state.
10.	The gNB-DU sends the UL RRC MESSAGE TRANSFER message to gNB-CU by including the RRCReconfigurationComplete message.
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