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1 Introduction

During RAN2#114-e meeting [1], the followings are agreed for intra gNB path switch procedures.
	Agreements:

Proposal 1 (easy) (19/19): The procedure of Figure 4.5.4.1-1 in TR38.836 and the procedure of Figure 4.5.4.2-1 in TR38.836 are the baseline for Remote UE’s intra gNB mobility in RRC_CONNECTED.

Proposal 2 (easy) (19/19): INM RRC and/or X2/Xn messages for inter-gNB handover are not used for the path switch procedures in intra gNB case.

Proposal 3 (easy) (19/19): DAPS-like path switch procedure for Remote UE is not considered in this release. 

Proposal 6 (easy) (19/19): Legacy RRC Reconfiguration and Measurement Report signalling procedures can be used for path switch procedure with extension to evaluate relay link measurement and Uu link measurement.

Proposal 10 (easy) (19/19): In case of path switch from indirect to direct, detailed measurement results from Remote UE are reported when configured reporting criteria is met as legacy measurement report.

Proposal 11 (easy) (19/19): SL relay measurement report can include at least Relay UE ID, serving cell ID, RSRP information. 

Proposal 13 (easy) (19/19): Remote UE in RRC_CONNECTED suspend Uu RLM when Remote UE is connected to gNB via Relay UE.

Proposal 14 (easy) (19/19): For indirect to direct path switch, Remote UE stops UP and CP transmission via relay link after reception of RRC Reconfiguration message from gNB (i.e., step 3).

Proposal 23 (easy) (19/19): For indirect to direct path switch, the timing of step 8 is independent of step 6 and step 7.

[Note: P23 refers to the step numbers from Figure 4.5.4-1 of TR 38.836]

Proposal 24 (easy) (19/19): For indirect to direct path switch, RLC and lower layers behaviours of a Remote UE can be similar with those of legacy UE in intra-gNB handover.

Proposal 29 (easy) (19/19): For direct to indirect path switch, Remote UE stops UP and CP transmission over Uu after reception of RRC Reconfiguration message from gNB (i.e., step 3).

Proposal 31 (easy) (19/19): For direct to indirect path switch, the contents in RRC Reconfiguration message for Remote UE can include at least Relay UE ID, PC5 RLC configuration for relaying and associated E2E RB.


This contribution is to discuss the remaining issues in path switch procedures.
2 Discussion
The procedures for Remote UE’s path switch from indirect to direct and from direct to indirect in [2] need to be updated based on the agreements in [1]. 
Observation 1. The procedure of Figure 4.5.4.1-1 in TR38.836 and the procedure of Figure 4.5.4.2-1 in TR38.836 are the baseline for Remote UE’s intra gNB mobility in RRC_CONNECTED. 
(1) Switching from indirect to direct path
Based on the agreements in [1], the procedure for indirect to direct path switch can be updated as below.
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Figure 1: Procedure for Remote UE switching to direct Uu cell
Step 1: Measurement configuration and reporting. The measurement configuration can provide Remote UE with the configuration information to evaluate relay link measurement and/or Uu link measurement. Remote UE reports detailed measurement results when configured reporting criteria is met. When relay link measurement is reported from Remote UE, the measurement report can include at least Relay UE ID, serving cell ID, RSRP information.
Step 2: Decision of switching to a direct cell by gNB 

Step 3: RRC Reconfiguration message to Remote UE. Remote UE stops UP and CP transmission via Relay UE over PC5 after reception of RRC Reconfiguration message from gNB.
Step 4: Remote UE performs Random Access to the gNB

Step 5: Remote UE feedback the RRCReconfigurationComplete to gNB via target path, using the target configuration provided in the RRC Reconfiguration message.

Step 6: RRC Reconfiguration to Relay UE

Step 7: The PC5 link is released between Remote UE and the Relay UE, if needed.

Step 8: The data path switching. The timing of step 8 is independent of step 6 and step 7. RLC and lower layers behaviours of Remote UE can be similar with those of legacy UE in intra-gNB handover.
NOTE:
The order of step 6/7/8 is not restricted. Following are further discussed in WI phase, including: 

-
Whether Step 6 can be before or after step 3 and its necessity; 
-
Whether Step 7 can be after step 3 or step 5, and its necessity/replaced by PC5 reconfiguration; 
-
Whether Step 8 can be after step 5.
NOTE X: Remote UE in RRC_CONNECTED suspends Uu RLM when Remote UE is connected to gNB via Relay UE.
The remaining open issues in NOTE will be decided with the remaining easy proposals from RAN2#114 e-meeting as captured in [3].

Proposal 1. RAN2 is asked to adopt the proposed changes into the procedure for Remote UE switching to direct Uu cell.

(2) Switching from direct to indirect path
Based on the agreements in [1], the procedure for direct to indirect path switch can be updated as below.
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Figure 2: Procedure for Remote UE switching to indirect Relay UE

Step 1: The measurement configuration can provide Remote UE with the configuration information to evaluate relay link measurement and/or Uu link measurement. Remote UE reports one or multiple candidate Relay UE(s), after Remote UE measures/discoveries the candidate Relay UE(s).

-
Remote UE may filter the appropriate Relay UE(s) meeting higher layer criteria when reporting, in step 1.

-
The reporting may include the Relay UE's ID and SL RSRP information, where the measurement on PC5 details can be left to WI phase, in step 1.

Step 2: Decision of switching to a target Relay UE by gNB, and target (re)configuration is sent to Relay UE optionally (like preparation).

Step 3: RRC Reconfiguration message to Remote UE. The contents in RRC Reconfiguration message can include at least target Relay UE ID, PC5 RLC configuration for relaying and associated E2E RB. Remote UE stops UP and CP transmission over Uu after reception of RRC Reconfiguration message from gNB.
Step 4: Remote UE establishes PC5 connection with target Relay UE, if the connection has not been setup yet.

Step 5: Remote UE feedback the RRCReconfigurationComplete to gNB via target path, using the target configuration provided in RRCReconfiguration.

Step 6: The data path switching.

NOTE:
Following are further discussed in WI phase, including: 
-
Whether Step 2 should be after Relay UE connects to the gNB (e.g. after step 4), if not yet before;
-
Whether Step 4 can be before step 2/3.

The open issue about step 4 in NOTE will be decided with the remaining easy proposals from RAN2#114 e-meeting as captured in [3].

Proposal 2. RAN2 is asked to adopt the proposed changes into the procedure for Remote UE switching to indirect Relay UE.

Regarding the issue about step 2, during the email discussion at RAN2#114e-meeting [4] a question whether to support Relay UE in RRC_IDLE or RRC_INACTIVE as candidate target Relay UE was raised and the discussion was postponed. 
The path switch for Remote UE in RRC_CONNECTED should be similar to normal handover where UE’s mobility is controlled by gNB. So candidate target Relay UE is also controlled by gNB and connected to the gNB. When gNB creates measurement and reporting configuration in step 1, the gNB can include candidate target Relay UE(s) within the gNB to be measured. The candidate target Relay UE(s) should be limited to Relay UE in RRC_CONNECTED within the gNB.
Observation 2. Measurement configuration in step1 should include the information about candidate target Relay UE(s) within the same gNB to measure.

Proposal 3. In case of direct to indirect path switch, Relay UE in RRC_CONNECED only should be candidate target Relay UE. 

3 Conclusion

Observation 1. The procedure of Figure 4.5.4.1-1 in TR38.836 and the procedure of Figure 4.5.4.2-1 in TR38.836 are the baseline for Remote UE’s intra gNB mobility in RRC_CONNECTED. 
Observation 2. Measurement configuration in step1 should include the information about candidate target Relay UE(s) within the same gNB to measure.

Based on the observation above, RAN2 is requested to discuss and capture the following proposals:
Proposal 1. RAN2 is asked to adopt the proposed changes into the procedure for Remote UE switching to direct Uu cell.

Step 1: Measurement configuration and reporting. The measurement configuration can provide Remote UE with the configuration information to evaluate relay link measurement and/or Uu link measurement. Remote UE reports detailed measurement results when configured reporting criteria is met. When relay link measurement is reported from Remote UE, the measurement report can include at least Relay UE ID, serving cell ID, RSRP information.
Step 2: Decision of switching to a direct cell by gNB 

Step 3: RRC Reconfiguration message to Remote UE. Remote UE stops UP and CP transmission via Relay UE over PC5 after reception of RRC Reconfiguration message from gNB.
Step 4: Remote UE performs Random Access to the gNB

Step 5: Remote UE feedback the RRCReconfigurationComplete to gNB via target path, using the target configuration provided in the RRC Reconfiguration message.

Step 6: RRC Reconfiguration to Relay UE

Step 7: The PC5 link is released between Remote UE and the Relay UE, if needed.

Step 8: The data path switching. The timing of step 8 is independent of step 6 and step 7. RLC and lower layers behaviours of Remote UE can be similar with those of legacy UE in intra-gNB handover.
NOTE:
The order of step 6/7/8 is not restricted. Following are further discussed in WI phase, including: 

-
Whether Step 6 can be before or after step 3 and its necessity; 
-
Whether Step 7 can be after step 3 or step 5, and its necessity/replaced by PC5 reconfiguration; 
-
Whether Step 8 can be after step 5.
NOTE X: Remote UE in RRC_CONNECTED suspends Uu RLM when Remote UE is connected to gNB via Relay UE.
Proposal 2. RAN2 is asked to adopt the proposed changes into the procedure for Remote UE switching to indirect Relay UE.

Step 1: The measurement configuration can provide Remote UE with the configuration information to evaluate relay link measurement and/or Uu link measurement. Remote UE reports one or multiple candidate Relay UE(s), after Remote UE measures/discoveries the candidate Relay UE(s).

-
Remote UE may filter the appropriate Relay UE(s) meeting higher layer criteria when reporting, in step 1.

-
The reporting may include the Relay UE's ID and SL RSRP information, where the measurement on PC5 details can be left to WI phase, in step 1.

Step 2: Decision of switching to a target Relay UE by gNB, and target (re)configuration is sent to Relay UE optionally (like preparation).

Step 3: RRC Reconfiguration message to Remote UE. The contents in RRC Reconfiguration message can include at least target Relay UE ID, PC5 RLC configuration for relaying and associated E2E RB. Remote UE stops UP and CP transmission over Uu after reception of RRC Reconfiguration message from gNB.
Step 4: Remote UE establishes PC5 connection with target Relay UE, if the connection has not been setup yet.

Step 5: Remote UE feedback the RRCReconfigurationComplete to gNB via target path, using the target configuration provided in RRCReconfiguration.

Step 6: The data path switching.

NOTE:
Following are further discussed in WI phase, including: 
-
Whether Step 2 should be after Relay UE connects to the gNB (e.g. after step 4), if not yet before;
-
Whether Step 4 can be before step 2/3.

The open issue about step 4 in NOTE will be decided with the remaining easy proposals from RAN2#114 e-meeting as captured in [3].

Proposal 3. In case of direct to indirect path switch, Relay UE in RRC_CONNECED only should be candidate target Relay UE. 
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