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1	Introduction
 
According to the Sidelink relay WID that was agreed in [1], one of the objectives for the L2 U2N relay is as follow:

1. Specify Control Plane procedures for U2N, including RRC connection management, system information delivery, paging mechanism and access control for Remote UE [RAN2, RAN3]

 In this contribution RRC connection management aspects for L2 U2N are discussed.
[bookmark: _Ref178064866]2	Discussion
2.1	RRC connection management
In the last RAN2#114-e meeting, the following was agreed:
-	For IC Remote UE case, Remote UE performs TAU/RNAU based on its own serving cell information (i.e., as legacy) if it is NOT PC5-connected with Relay UE.

This basically means that the remote UE and relay UE perform the TAU/RNAU procedure independently. What is missing here, is how to handle the existing PC5 connection when such procedures are triggered. In fact, if the remote UE or relay UE moves to a new RAN/TAU area it may mean that the PC5 connection cannot be maintained anymore either because the two UEs moved far away from each other, or because the new gNB does not have the possibility to fetch both the remote UE and relay UE contexts (i.e., in case only one of the UEs trigger the RNAU/TAU procedure).
Given this, in order to reduce the signalling overhead and maintain a PC5 connection that may not be used, it would be more efficient for the relay UE and remote UE to release the existing PC5 connection when these are sent to RRC_IDLE or RRC_INACTIVE. This is of course done with the assumption that the serving cell does not provide any configuration to be used while in RRC_IDLE or RRC_INACTIVE. The existing PC5 connection should be also released when the remote UE and/or the relay UE triggers the RNAU/TAU procedure. Therefore, we propose:
[bookmark: _Toc85536460]The PC5 connection between the remote UE and relay UE is handled according to the RRC state transition Rel-16 V2X principles.
[bookmark: _Toc85536461]When performing the RNAU/TAU procedure and selecting a new cell, the remote UE/relay UE releases the existing PC5 connection.
2.2	Alignment of remote UE paging DRX and relay UE Uu DRX
In the last RAN2#115-e meeting, the following agreements has been made in the context of paging the remote UE for L2 sidelink relay:
Agreements:
When L2 Relay UE in RRC CONNECTED and L2 Remote UE(s) in RRC_IDLE/RRC_INACTIVE, the Relay UE can monitor PO of its PC5-RRC connected Remote UE(s) if the active DL BWP of Relay UE is configured with common CORESET and common search space.
For L2 relay UE in RRC_CONNECTED and L2 remote UE(s) in RRC_IDLE/RRC_INACTIVE, we specify signalling for delivery of the remote UE’s paging through dedicated RRC message.  Network implementation decision whether to use it (or keep the relay UE on BWP with CSS).  Can be revisited if a problem is found with network knowledge of which paging to forward.


According to these agreements, it is observed that the network may send a paging message intended for a remote UE in RRC_IDLE/RRC_INACTIVE to a relay UE in RRC_CONNECTED via dedicated RRC signalling. If it is so, the relay UE then forwards the paging message to the intended remote UE via the PC5 interface in a RRC message.
However, the remote UE may be configured with a paging DRX while the relay UE may be configured with a Uu DRX. In such a case, the network usually pages the remote UE according to the remote UE’s paging occasions and, when doing this, is should also take into account the Uu DRX of the relay UE. However, in order this to work, the remote UE’s paging DRX and the relay UE’s Uu DRX need to be aligned between each other. 
If this is not the case, when the remote UE is being paged by the network, the relay may be in inactive state and will not be able to receive the paging message.
When the network pages a remote UE in RRC_IDLE/RRC_INACTIVE via a relay UE in RRC_CONNECTED via dedicated RRC signaling, the remote UE’s paging DRX and the relay UE’s Uu DRX need to be aligned between each other.
If the remote UE’s paging DRX and the relay UE’s Uu DRX are not aligned between each other, when the network pages the remote UE is may happen that the relay UE is in inactive state.
Therefore, RAN2 should discuss this aspect and agree on a solution on how the remote UE’s paging DRX and the relay UE’s Uu DRX are aligned between each other:
[bookmark: _Toc85536477]RAN2 to discuss how to align the remote UE’s paging DRX and the relay UE’s Uu DRX need to be aligned between each other when the network wants to page a remote UE in RRC_IDLE/RRC_INACTIVE via a relay UE in RRC_CONNECTED via dedicated RRC signalling.
2.3	Report of source L2 ID to gNB by relay UE in RRC_CONNECTED
In the RAN2#116-bis-e meeting, it was agreed that, for the purpose of the path switch procedure, a remote UE shall include the source L2 ID of the candidate relay UEs when sending the measurement report to the network. At the same time, there was also the following agreement:
· Relay UE in RRC_CONNECTED reports its source L2 ID to gNB, via SidelinkUEInformationNR.
This agreement basically implies that a UE, that is able to act as a relay UE, may report its source L2 ID to the network so that the network can use this information to link one of the source L2 IDs reported by the remote UE in the measurement report with the one reported by the relay UE. In this case, once the network understands who the relay UE is, it may be able e.g., to send paging message, and configure the relay UE for a possible path switch.
However, according to what has been agreed so far, there is no indication on when or based on what trigger conditions a candidate relay UE should report its own source L2 ID to the network. This means that if this information is reported too late (with respect to when the remote UE sends the measurement report) or not reported at all, a relay UE may never be selected as target relay UE during path switch as the network will have no clue on who this relay UE is (i.e., which is the RNTI or UU ID of the relay UE). 
According to what has been agreed so far, there is no indication on when or based on what trigger conditions a candidate relay UE should report its own source L2 ID to the network.
In addition, if the information of L2 ID is reported too late by a relay UE candidate to the gNB, it would not be possible to consider measured Uu channel quality of that relay UE candidate when determining which relay UE candidate should be selected for the remote UE. This may lead to a delayed path switch procedure or to a decision from the network to always select a target cell (and thus performing a normal handover) rather than a target relay UE, thus relay path switch is never performed.
According to this, RAN2 needs to discuss when or based on what triggering conditions a Relay UE in RRC_CONNECTED reports its source L2 ID to gNB. When it comes to options, at least the following could be considered:
Option 1. The relay UE reports its source L2 ID to gNB every time that a discovery procedure is performed (i.e., discovery message is received or announced).
Option 2. The relay UE reports its source L2 ID to gNB every time that it selects or change the source L2 ID.
Option 3. The relay UE reports its source L2 ID to gNB when receiving an indication from the remote UE that a measurement report has been sent to the network
RAN2 to discuss when or based on what triggering conditions the candidate Relay UE in RRC_CONNECTED reports its source L2 ID to gNB. The following options can be considered:
a. The relay UE reports its source L2 ID to gNB every time that a discovery procedure is performed (i.e., discovery message is received or announced).
b. The relay UE reports its source L2 ID to gNB every time that it selects or change the source L2 ID.
c. The relay UE reports its source L2 ID to gNB when receiving an indication from the remote UE that a measurement report has been sent to the network

[bookmark: _Ref189046994]3 Conclusion
Based on the discussion in the previous sections we have the following observation:
1. When the network pages a remote UE in RRC_IDLE/RRC_INACTIVE via a relay UE in RRC_CONNECTED via dedicated RRC signaling, the remote UE’s paging DRX and the relay UE’s Uu DRX need to be aligned between each other.
If the remote UE’s paging DRX and the relay UE’s Uu DRX are not aligned between each other, when the network pages the remote UE is may happen that the relay UE is in inactive state.
According to what has been agreed so far, there is no indication on when or based on what trigger conditions a candidate relay UE should report its own source L2 ID to the network.
Also, the following proposals are formulated:
1. The PC5 connection between the remote UE and relay UE is handled according to the RRC state transition Rel-16 V2X principles.
When performing the RNAU/TAU procedure and selecting a new cell, the remote UE/relay UE releases the existing PC5 connection.
RAN2 to discuss how to align the remote UE’s paging DRX and the relay UE’s Uu DRX need to be aligned between each other when the network wants to page a remote UE in RRC_IDLE/RRC_INACTIVE via a relay UE in RRC_CONNECTED via dedicated RRC signalling.
RAN2 to discuss when or based on what triggering conditions the Relay UE in RRC_CONNECTED reports its source L2 ID to gNB. The following options can be considered:
a. The relay UE reports its source L2 ID to gNB every time that a discovery procedure is performed (i.e., discovery message is received or announced).
b. The relay UE reports its source L2 ID to gNB every time that it selects or change the source L2 ID.
c. The relay UE reports its source L2 ID to gNB when receiving an indication from the remote UE that a measurement report has been sent to the network 
4 References

RP-210904, WID on SL relay, OPPO, RAN2#91-e, March 2021.
	4/4	
