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1.	Introduction
According to the previous RAN2 agreements in RAN2 119 e-meeting, inter-gNB direct-to-indirect(d2i) and indirect-to-direct(i2d) path switching are used as a baseline for inter-gNB direct-to-indirect and indirect-to-direct path switching with the addition of inter-gNB signalling over the Xn interface. However, it’s not clearly clear how to design intra/inter-gNB indirect-to-indirect (i2i) path switching.
We propose how to capture the path switching procedure of inter-d2i/i2d/i2i and intra i2i.   
2.	Discussion
2.1 Service continuity for intra-gNB indirect-to-indirect case
The intra-gNB indirect-to-indirect path switching procedure can be designed by combining with rel-17 intra-gNB direct-to-indirect and indirect-to-direct path switching procedures [1]. The following figure 16.12.6.x-1 shows the indirect-to-indirect path switching procedure combining rel-17 intra-gNB direct-to-indirect and indirect-to-direct path switching procedures. 16.12.6.x-1 needs to be captured in the 38.300 CR draft.
	The gNB can select a L2 U2N Relay UE in any RRC state i.e., RRC_IDLE, RRC_INACTIVE, or RRC_CONNECTED, as a target L2 U2N Relay UE for indirect to indirect path switch.
For service continuity of L2 U2N Remote UE, the following procedure is used, in case of the L2 U2N Remote UE connected with a relay UE switching to indirect path via another L2 U2N Relay UE in RRC_CONNECTED.
[image: ]
Figure 16.12.6.x-1 Procedure for L2 U2N Remote UE connected via a L2 U2N Relay UE switching to indirect path via an another L2 U2N Relay UE in RRC_CONNECTED 
1.	The measurement report signalling procedures are performed to evaluate both candidate relay link measurement, and serving relay link measurement. The measurement reports should include at least one or multiple candidate L2 U2N Relay UE(s)’s source L2 ID, and sidelink measurement quantity result. When L2 U2N Remote UE reports one or multiple L2 U2N Relay UE(s), it filters the appropriate L2 U2N Relay UE(s) according to relay selection criteria before reporting. The L2 U2N Remote UE shall report only the L2 U2N Relay UE candidate(s) that fulfil the higher layer criteria. The sidelink measurement quantity can be SL-RSRP of the serving L2 U2N Relay UE, and if SL-RSRP is not available, SD-RSRP is used.
2.	The gNB decides to switch the L2 U2N Remote UE to a target L2 U2N Relay UE. 
3.	The gNB sends the RRCReconfiguration message to the L2 U2N Remote UE via a serving relay UE. The RRCReconfiguration message includes at least the target L2 U2N Relay UE ID, Remote UE's local ID, PC5 Relay RLC channel configuration for relay traffic and the associated end-to-end radio bearer(s). The L2 U2N Remote UE stops UP and CP transmission over the indirect path with the serving relay UE after reception of the RRCReconfiguration message from the gNB.
4.	The gNB decides to switch the L2 U2N Remote UE to a target L2 U2N Relay UE. Then the gNB sends an RRCReconfiguration message to the target L2 U2N Relay UE, which includes at least the L2 U2N Remote UE's local ID and L2 ID, Uu and PC5 Relay RLC channel configuration for relaying, and bearer mapping configuration.
5.	The L2 U2N Remote UE establishes PC5 RRC connection with the target L2 U2N Relay UE.
6.	The L2 U2N Remote UE completes the path switch procedure by sending the RRCReconfigurationComplete message to the gNB via the target L2 U2N Relay UE.
7.	The gNB sends the RRCReconfiguration message to the serving L2 U2N Relay UE to reconfigure the connection between the L2 U2N Relay UE and the gNB. The RRCReconfiguration message to the serving L2 U2N Relay UE can be sent any time after step 3 based on gNB implementation (e.g., to release Uu and PC5 Relay RLC channel configuration for relaying, and bearer mapping configuration related to the L2 U2N Remote UE).
8.	Either serving L2 U2N Relay UE or L2 U2N Remote UE's AS layer can release PC5-RRC connection and indicates upper layers to release PC5 unicast link after receiving the RRCReconfiguration message from the gNB. The timing to execute link release is up to UE implementation.
In case the selected L2 U2N Relay UE for indirect to indirect path switch is in RRC_IDLE or RRC_INACTIVE, after receiving the path switch command, the L2 U2N Remote UE establishes a PC5 link with the target L2 U2N Relay UE and sends the RRCReconfigurationComplete message via the target L2 U2N Relay UE, which triggers the target L2 U2N Relay UE to enter RRC_CONNECTED state. The procedure for L2 U2N Remote UE switching to indirect path in Figure 16.12.6.x-1 can be also applied for the case that the selected L2 U2N Relay UE for indirect to indirect path switch is in RRC_IDLE or RRC_INACTIVE with the exception that the RRCReconfiguration message is sent from the gNB to the target L2 U2N Relay UE after the target L2 U2N Relay UE enters RRC_CONNECTED state, which happens between step 5 and step 6.


Proposal 1: Combining intra-gNB direct-to-indirect and indirect-to-direct path-switching procedures can be used as a baseline for the intra-gNB indirect-to-indirect path-switching procedure. 
Proposal 2: Figure 16.12.6.x-1 and the indirect-to-indirect path switching procedure can be uploaded in the 38.300 CR draft.

2.2 Service continuity for inter-gNB direct/indirect-to-indirect cases
The path switching between inter gNBs, especially direct/indirect to indirect, has been discussed in RAN3. And the following agreement was captured in the chairman's note of the 118/119 RAN3 meetings.
	<RAN3#118 agreement>
	- Source gNB selects the target path type (direct or indirect).  
<RAN3#119 agreement>
- During direct to indirect and indirect to indirect path switch procedures, the source gNB sends a list of candidate relay UEs belonging to the same target cell in the HO REQ message.
- At least Remote UE L2 ID and a list of candidate target relay UE IDs should be included in the XnAP HANDOVER REQUEST message.


According to the RAN3 agreements, for the direct/indirect to indirect path switching, the source gNB selects the target path type. If the target path type is decided on an indirect path, the source gNB sends a list of candidate relay UEs belonging to the same target cell to the target gNB.  The target gNB may select one target relay UE well because the target gNB knows the RRC state of the candidate UEs and if the candidate relay UE is in RRC_CONNECTED, the Uu signaling strength of each candidate relay UEs.
[bookmark: _GoBack]Proposal 3: RAN2 can follow RAN3's decision that source gNB decides the path type when the remote UE performs direct/indirect-to-indirect path switching between inter-gNB.
Proposal 4: RAN2 can follow RAN3's decision that target gNB decides the target relay UE when the remote UE performs direct/indirect-to-indirect path switching between inter-gNB. To do this, source gNB can give a list of candidate relay UEs belonging to the same target cell to the target gNB. 

3.	Conclusion
Proposal 1: Combining intra-gNB direct-to-indirect and indirect-to-direct path-switching procedures can be used as a baseline for the intra-gNB indirect-to-indirect path-switching procedure. 
Proposal 2: Figure 16.12.6.x-1 and the indirect-to-indirect path switching procedure can be uploaded in the 38.300 CR draft.
Proposal 3: RAN2 can follow RAN3's decision that source gNB decides the path type when the remote UE performs direct/indirect-to-indirect path switching between inter-gNB.
Proposal 4: RAN2 can follow RAN3's decision that target gNB decides the target relay UE when the remote UE performs direct/indirect-to-indirect path switching between inter-gNB. To do this, source gNB can give a list of candidate relay UEs belonging to the same target cell to the target gNB. 
4.	Reference
[1] TS 38.300, “NR; NR and NG-RAN Overall Description; Stage 2,” v17.1.0.
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