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1 Introduction

This contribution is to discuss remaining issues for Remote UE’s path switch operation.
	Agreements in #116e meeting [1]:
Proposal 1: Legacy Uu RRC measurement configuration and reporting signaling with extensions for relay case is used to configure Remote UE to perform Uu and SL measurements for direct-to-indirect and indirect-to-direct path switch. 

Proposal 2 (modified): Legacy Uu measurement object (i.e. MeasObjectNR) is used to configure measurement on neighbor Uu frequencies for indirect-to-direct path switch, and legacy sidelink measurement object (i.e. SL-MeasObject) is used to configure measurement on candidate Relays for direct-to-indirect path switch.  Uu measurement operation according to legacy principles still applies for Uu frequencies.

Proposal 4 (modified): When SL-RSRP of the serving relay is not available, SD-RSRP is used as the SL measurement quantity. FFS how to measure SD-RSRP and if there would be a separate threshold for this case.
Proposal 5: The following new events are to be defined:

‐
Event-X for indirect-to-direct path switch: serving relay becomes worse than threshold-X1 and neighbor Uu cell becomes better than threshold-X2.

‐
Event-Y for direct-to-indirect path switch: serving Uu cell becomes worse than threshold-Y1 and candidate relay becomes better than threshold-Y2.

This does not exclude the use of the legacy S2 event.

Proposal 18: RAN2 does not consider the sharing of unicast link between relay service and non-relay service in L2 relay, and the related descriptions are to be removed from stage 2 running CR.

Proposal 12: During indirect-to-direct path switch, Remote UE or Relay UE’s AS layer releases PC5-RRC connection and indicates upper layer to release PC5 unicast link after receiving RRC reconfiguration from gNB.

Proposal 13: The existing T304 is used for indirect-to-direct path switch.
Proposal 24 (modified): The legacy PDCP re-establishment or data recovery in UL should be performed by the Remote UE during path switch if gNB configures it.

Proposal 25: No spec impact is required for DL lossless transmission during path switch.
Proposal 14-1: [22/22] A new T304-like timer is introduced for direct-to-indirect path switch. The Remote UE starts the timer upon reception of the RRC reconfiguration message indicating direct-to-indirect path switch, and the Remote UE initiates RRC re-establishment upon timer expiry.

Original Proposal 15: [22/22] RRC reconfiguration message towards the Remote UE should include the Relay UE ID to indicate the target Relay UE for direct-to-indirect path switch which is the same Relay UE ID agreed to be included in SL measurement report.

Proposal 16: [21/22] RRC reconfiguration message towards the target Relay UE should include the Remote UE’s local ID/AL ID and L2 ID when preparing the direct-to-indirect path switch.
Updated Proposal 23: RAN2 to down select among the following options to handle the case of Relay UE in IDLE/INACTIVE during direct-to-indirect path switch:
‐
[8/22]Option1: The target Relay UE of direct-to-indirect path switch must be in RRC_CONNECTED.

‐
[14/22]Option2: Relay UE in IDLE/INACTIVE can be indicated as target Relay, and to support such case by the Remote UE oriented solution, i.e. after receiving the path switch command, Remote UE establishes PC5 link with the Relay UE and sends HO complete message via the Relay UE which will trigger the Relay UE to enter CONNECTED sate.


2 Discussion
(1) SD-RSRP measurement configuration
It is agreed that for indirect to direct path switch, SD-RSRP is used as the SL measurement quantity when SL-RSRP of the serving Relay UE is not available. Then Remote UE should be configured with SD-RSRP measurement for this purpose. 
Observation 1. SD-RSRP measurement configuration for indirect to direct path switch is necessary for Remote UE when the Remote UE is connected to Relay UE and SL-RSRP is unavailable for the Relay UE.

For Remote UE’s direct to indirect path switch case, gNB configures the Remote UE with SL quantity configuration of SD-RSRP for candidate Relay UE.
Observation 2. gNB configures SL measurement object with SD-RSPP for direct to indirect path switch.

The SL quantity configuration of SD-RSRP for direct to indirect path switch can be reused as SL quantity configuration of SD-RSRP when SL-RSRP of serving Relay UE is unavailable. So the SL quantity configuration of SD-RSRP can be provided by gNB to the Remote UE for indirect to direct path switch.
Proposal 1. SL measurement object with SD-RSRP as SL quantity configuration for direct to indirect path switch can be reused for SD-RSRP measurement when SL-RSRP for serving Relay UE is unavailable. 

Proposal 2. gNB can configure both SL measurement object with SL-RSRP and SL measurement object with SD-RSRP for Remote UE in SL measurement configuration for indirect to direct path switch. 

When Remote UE is connected to Relay UE towards gNB and the Remote UE obtains SL measurement object with SD-RSRP as SL quantity configuration, the Remote UE uses the SL measurement object with SD-RSRP and measures RSRP of discovery message from the serving Relay UE if SL-RSRP is not available for its serving Relay UE. 
(2) Support of Relay UE in RRC_IDLE/INACTIVE as target Relay UE
During RAN2#116-e meeting, the two options were down selected.
Updated Proposal 23: RAN2 to down select among the following options to handle the case of Relay UE in IDLE/INACTIVE during direct-to-indirect path switch:
‐
[8/22]Option1: The target Relay UE of direct-to-indirect path switch must be in RRC_CONNECTED.

‐
[14/22]Option2: Relay UE in IDLE/INACTIVE can be indicated as target Relay, and to support such case by the Remote UE oriented solution, i.e. after receiving the path switch command, Remote UE establishes PC5 link with the Relay UE and sends HO complete message via the Relay UE which will trigger the Relay UE to enter CONNECTED sate.
We propose option 1 between the two options with the following observations.

gNB controls the mobility in RRC_CONNECTED Remote UE for both directly connected case and indirectly connected (i.e., via Relay UE) case. Even though the list of Relay UE(s) is determined by Remote UE in its measurement result, the final decision on path switch command including target cell/target Relay UE is performed by gNB. The configuration signalling for path switch is sent by gNB to the corresponding to Remote UE and Relay UE. For example, the measurement report configuration for path switch and the path switch command are provided by gNB for both direct to indirect path switch case and indirect to direct path switch case. For direct to indirect path switch case, gNB also sends RRC reconfiguration with relaying configurations i.e., Uu and PC5 RLC configuration and bearer mapping configuration to the target Relay UE.
Observation 3. gNB controls Remote UE’s mobility including target Relay UE decision for direct to indirect path switch case as well as indirect to direct path switch.

When non-RRC_CONNECTED Relay UE is selected as target Relay UE, the Relay UE will start the procedures to enter RRC_CONNECTED state after triggered with HO complete message from Remote UE. To forward HO complete message towards gNB, further specification works are needed about for example PC5 RLC and Uu RLC configuration for HO complete message at Remote UE and Relay UE and local Remote UE ID configuration. It is also not guaranteed that the Relay UE enters RRC_CONNECTED state successfully, which may cause more delay and low quality of service for Remote UE that is to be served through the Relay UE. 
Observation 4. Additional specification efforts are needed for Relay configuration e.g., PC5 RLC and Uu RLC configuration for HO complete message and local Remote UE ID configuration.

Observation 5. It is not guaranteed that non-RRC_CONECTED target Relay UE enters RRC_CONNECTED state successfully. 
Proposal 3. The target Relay UE of direct-to-indirect path switch must be in RRC_CONNECTED state.
3 Conclusion

Observation 1. SD-RSRP measurement configuration for indirect to direct path switch is necessary for Remote UE when the Remote UE is connected to Relay UE and SL-RSRP is unavailable for the Relay UE.

Observation 2. gNB configures SL measurement object with SD-RSPP for direct to indirect path switch.

Observation 3. gNB controls Remote UE’s mobility including target Relay UE decision for direct to indirect path switch case as well as indirect to direct path switch.

Observation 4. Additional specification efforts are needed for Relay configuration e.g., PC5 RLC and Uu RLC configuration for HO complete message and local Remote UE ID configuration.

Observation 5. It is not guaranteed that non-RRC_CONECTED target Relay UE enters RRC_CONNECTED state successfully. 

Based on the above observation, RAN2 is requested to discuss and capture the following proposals:
Proposal 1. SL measurement object with SD-RSRP as SL quantity configuration for direct to indirect path switch can be reused for SD-RSRP measurement when SL-RSRP for serving Relay UE is unavailable. 

Proposal 2. gNB can configure both SL measurement object with SL-RSRP and SL measurement object with SD-RSRP for Remote UE in SL measurement configuration for indirect to direct path switch. 

Proposal 3. The target Relay UE of direct-to-indirect path switch must be in RRC_CONNECTED state.
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