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1. Introduction
[bookmark: _Hlk46842767][bookmark: Proposal_Pattern_Length]In the last RAN2 meeting, we made numerous agreements related to service continuity for path switching, measurement event and timers. 
In this contribution, we focus on one of the remaining aspects which is related to the support of inactive/idle relay.
1. Discussion
Support of Idle/inactive relay during path switching
We have made the following agreements related to selecting an idle/inactive relay for direct to indirect path switching.  
	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.
[bookmark: _Hlk92455733]‐	[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.



The Remote UE while performing discovery for direct to indirect path switching is not aware of the RRC state of the Relay UE; therefore, it is not possible for the Remote UE to filter candidate Relay UEs based on RRC state information. Therefore, it is up to the gNB to select a suitable relay. For Relay UE in RRC_INACTIVE or RRC_IDLE state, if selected as a candidate target relay UE, the gNB cannot directly initiate the RRCReconfiguration message towards the Relay UE to trigger path switching procedure. And it is understood that the gNB is not even aware of the IDLE Relay UE’s context. For the Remote UE assisted mechanism via PC5 as per option 2 in the agreement, we are not sure if the handover command should already provide configuration to move the Remote UE’s radio bearers from direct to indirect path at step 3 (within the path switching framework) as the gNB is not aware of the existence of Relay UE, if it is in RRC_IDLE unless the gNB can somehow authorize the Relay UE. 
Observation 1. 	When gNB makes the decision to switch the Remote UE to indirect link, the target Relay UE should at least be authorized at the gNB. 
NR V2X authorization is stored as part of the UE context by the gNB when it is received from the AMF during Initial Context Setup Request message. This procedure is initiated by the AMF if a UE-associated logical NG-connection exists for the UE or if the AMF has received an INITIAL UE MESSAGE and establishes the UE context at the gNB. The procedure uses UE ID corresponding to the UE association over the NG interface. Assuming a similar procedure for Relaying authorization, if the Relay UE is in idle mode, the gNB does not possess the UE context information with the authorization details and cannot retrieve it from the AMF using source Layer2-ID of the Relay UE. It is general consensus among companies that the UE ID provided in the measurement report by the Remote UE is the source Layer2-ID of the Relay UE. This ID is also provided by the Relay UE to the gNB upon entering RRC_CONNECTED mode to enable gNB to do the mapping. 
Observation 2. 	Remote UE provides Relay UE’s source Layer2-ID as part of the measurement report. gNB cannot fetch Relay UE context from the AMF using this ID.
Furthermore, if the Relay UE is not already in RRC_CONNECTED, gNB has to postpone step 2 (as shown in Annex) of Relay UE Reconfiguration for Remote UE and cannot essentially configure the Remote UE either until the Relay UE is connected. 
Observation 3.	 gNB has to postpone RRCReconfiguration for RRC_INACTIVE/RRC_IDLE Relay UE until after the Relay UE has established/resumed RRC connection.
Although option 2 from the agreement suggests that the gNB could also send the path switch command to the Remote UE for a RRC_IDLE Relay UE, we prefer that the path switch command is not sent until the gNB has the Relay UE context available. In this case, the gNB would have to send an initial RRCReconfiguration message to prepare for the handover with a trigger notification to enable the Remote UE to establish PC5 link with the Relay UE. In this scenario, we consider it as a baseline that the gNB sends path switch/HO command to a Remote UE only when it has the relevant context for the target Relay UE. Furthermore, we understand that for RRC_INACTIVE Relay UE, gNB is able to authorize as it should have the context information available. 
Proposal 1: 	Agree as baseline that gNB sends HO/Path switch command message to a Remote UE only for a target Relay UE for which it has a valid UE context (e.g. for RRC_CONNECTED and RRC_INACTIVE cases). 
Thus, we support option 2 with the minor change that the path switch command is sent to only RRC_INACTIVE/RRC_CONNECTED Relay UE since the gNB will have the valid context, potentially with authorization information. 
If RRC_IDLE Relay UE is to be supported, additional specification impact is to be expected to send an initial RRCReconfiguration to the Remote UE (which will aid in Relay UE transition to connected state from idle) before sending another message for path switching. 
Observation 4. 	Relay UE in IDLE state cannot be indicated as target Relay by the gNB without a lot of  specification impact.
Proposal 2: 	Relay UE in INACTIVE state 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 resume to CONNECTED state.

SD-RSRP measurement 
We have the following FFS from the agreement to use SD-RSRP when SL-RSRP is not available for the measurement report used for path switching. In general, we understand that SL-RSRP is used for the serving relay however, when there is no data transmission, the Remote UE should be able to use SD-RSRP similar to the relay (re)selection scenario. 
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.
We have the following NOTE in the RRC CR to support the relay re-selection case. We feel that a similar condition and note can be added to the SL measurement procedure for indirect to direct path switching. We also think that a separate threshold is not needed at least in this release. We had a similar discussion during RAN2#114e about the power control and imbalance issue and agreed to the following at the time: 
Proposal 6: RAN2 agrees to reuse Rel-16 power control mechanism for transmission of discovery messages.
Currently, we think that since the transmission of the discovery message follows the same procedure as that of sidelink data in terms of power control mechanism, we could potentially use the same threshold as that forwhen SL-RSRP is measured. Furthermore, it can be up to Remote UE implementation on how/when to measure the SD-RSRP. 
2> if the UE has a selected NR sidelink U2N Relay UE, and SL-RSRP of the currently selected NR sidelink U2N Relay UE is not available, and SD-RSRP of the currently selected U2N Relay UE is below sl-RSRP-Thresh; or NOTE 1: U2N Remote UE uses SL-RSRP measurements for relay reselection trigger evaluation when there is data transmission from U2N Relay UE to U2N Remote UE, and it is left to UE implementation whether to use SL-RSRP or SD-RSRP for relay reselection trigger evaluation in case of no data transmission from U2N Relay UE to U2N Remote UE. If SD-RSRP is used, the discovery procedure will be performed between the U2N Remote UE and the selected U2N Relay UE.
Proposal 3: 	It is up to Remote UE implementation to utilize SD-RSRP for the serving Relay when there is no data transmission with the Relay and SL-RSRP cannot be measured, to include within the measurement Report; no separate threshold is needed for this purpose. 
1. [bookmark: _Toc465993148]Conclusion
This contribution discusses the remaining service continuity related aspects and makes the following observations and proposals: 
Observation 1. 	When gNB makes the decision to switch the Remote UE to indirect link, the target Relay UE should at least be authorized at the gNB. 
Observation 2. 	Remote UE provides Relay UE’s source Layer2-ID as part of the measurement report. gNB cannot fetch Relay UE context from the AMF using this ID.
Observation 3.	 gNB has to postpone RRCReconfiguration for RRC_INACTIVE/RRC_IDLE Relay UE until after the Relay UE has established/resumed RRC connection.
Observation 4. 	Relay UE in IDLE state cannot be indicated as target Relay by the gNB without a lot of specification impact.
Proposal 1: 	Agree as baseline that gNB sends HO/Path switch command message to a Remote UE only for a target Relay UE for which it has a valid UE context (e.g. for RRC_CONNECTED and RRC_INACTIVE cases). 
Proposal 2: 	Relay UE in INACTIVE state 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 resume to CONNECTED state.
Proposal 3: 	It is up to Remote UE implementation to utilize SD-RSRP for the serving Relay when there is no data transmission with the Relay and SL-RSRP cannot be measured, to include within the measurement Report; no separate threshold is needed for this purpose. 
1. References

[1] 	"RP-212601, Revised WID on NR Sidelink Relay, OPPO". 

Annex



Figure 16.x.6.2-1: Procedure for U2N Remote UE switching to indirect Relay UE
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