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1.	Introduction
In the last meeting (RAN2-112e meeting), the following agreement was drawn. The agreement describes the RRC state combination of Remote UE and Relay UE.
	Agreement:
Proposal 1      [easy]For L2 U2N Relay, RRC_INACTIVE state is supported for remote UE
Proposal 2	[easy]For L2 U2N Relay, RRC_INACTIVE state is supported for relay UE
Proposal 3	[easy]For L2 U2N Relay, the RRC states combination of remote UE in RRC_CONNECTED and relay UE in RRC_IDLE is excluded
Proposal 4	[easy]For L2 U2N Relay, the RRC states combination of remote UE in RRC_CONNECTED and relay UE in RRC_INACTIVE is excluded
Proposal 6	[easy]For L2 U2N Relay, the RRC states combination of remote UE in RRC_INACTIVE and relay UE in RRC_CONNECTED is supported
Proposal 8	[easy]For L2 U2N Relay, the RRC states combination of remote UE in RRC_INACTIVE and relay UE in RRC_INACTIVE is supported
Proposal 9	[easy]For L2 U2N Relay, the RRC states combination of remote UE in RRC_IDLE and relay UE in RRC_INACTIVE is supported


According to the agreement, when remote UE is in RRC_CONNECTED, the peer relay UE should be RRC_CONNECTED state. On the other hand, when remote UE is in RRC_IDLE/INACTIVE state, the peer relay UE can be in RRC_IDLE/INACTIVE/CONNECTED. In this contribution, we investigate whether the relay UE has to know the RRC state transition of remote UE. 

[bookmark: OLE_LINK12][bookmark: OLE_LINK13]2. Discussion
2.1 RRC state transition of remote UE from RRC_CONNECTED to RRC_IDLE/INACTIVE
In L2 UE-to-Network relay, remote UE can be RRC_IDLE/INACTIVE/CONNECTED such as normal UEs. The remote UE starts to connect with relay UE for relaying operation, and after that, the remote UE sends RRCSetupRequest message to gNB. In this case, if the relay UE is RRC_IDLE/INACTIVE, the relay UE should change the RRC state to the RRC_CONNECTED. In other words, the relay UE has to know whether the peer remote UE is trying to send the RRCSetupRequest message. Because the state of relay UE can change depends on the remote UE’s state. Also, when the remote UE in RRC_IDLE/INACTIVE changes its state to the RRC_CONNECTED, the relay UE doesn’t need to monitor paging occasion for the remote UE. Relay UE can reduce the effort for monitoring paging occasion of the remote UE which is changed from RRC_IDLE to RRC_CONNECTED. Relay UE infers the state of remote UE to be RRC_CONNECTED when the relay UE receives a message, of which the destination address is gNB, from remote UE. In this case, if relay UE is not in RRC_CONNECTED, the relay UE has to change its state to RRC_CONNECTED. In another way, when remote UE changes its state into RRC_CONNECTED, the remote UE informs it to the peer relay UE by sidelink. 
Observation 1: when remote UE changes from RRC_IDLE/INACTIVE to RRC_CONNECTED, the peer relay UE in RRC IDLE/INACTIVE should change the state to RRC_CONNECTED.
Observation 2: when remote UE changes from RRC_IDLE/INACTIVE to RRC_CONNECTED, the peer relay UE doesn’t need to monitor paging occasion for the remote UE.
Proposal 1: when remote UE changes from RRC_IDLE/INACTIVE to RRC_CONNECTED, the peer relay UE can know the RRC state transition as follows:
	(Option 1) if the destination address of the received message from remote UE is gNB, the relay UE in RRC_IDLE/INACTIVE changes its state to the RRC_CONNECTED.
	(Option 2) if remote UE transmits RRCSetupRequest message to the gNB, the remote UE informs it to the peer relay UE via sidelink.

2.2 RRC status transition of Remote UE from RRC_IDLE/INACTIVE to RRC_CONNECTED
Meanwhile, if remote UE in RRC_CONNECTED changes its state to RRC_IDLE/INACTIVE, the peer relay UE has to know this. Because the relay UE restarts monitoring paging occasion for the peer remote UE. So, when remote UE in RRC_CONNECTED changes to the RRC_IDLE/INACTIVE, we can consider how the relay UE knows the RRC state transition of peer remote UE. 
For example, when gNB transmits the RRCRelease message to the remote UE, the gNB can send the RRCRelease message of remote UE to the peer relay UE. Or, when the remote UE receives the RRCRelease message from gNB, the remote UE can inform the RRC_IDLE/INACTIVE transition of remote UE to the peer relay UE via sidelink. In another method, gNB can configure dataInactivityTimer to the relay UE same as the dataInactivityTimer of remote UE. If the dataInactivityTimer for remote UE is expired in relay UE, the relay UE infers that the RRC state of peer remote UE changes from RRC_CONNECTED to RRC_IDLE/INACTIVE.  

Observation 3: when remote UE in RRC_CONNECTED changes to RRC_IDLE/INACTIVE, the peer relay UE restart monitoring paging occasion for the remote UE.
Proposal 2: when remote UE in RRC_CONNECTED changes to RRC_IDLE/INACTIVE, how the relay UE know the RRC state transition of remote UE: 
	(Option 1) The gNB informs the RRC state transition of remote UE to the relay UE.
	(Option 2) The remote UE signals the RRC state transition of itself to the relay UE via sidelink.
	(Option 3) the gNB configures the dataInactivityTimer of remote UE to the peer relay UE, and the relay UE infers the RRC state transition of remote UE when the dataInactivityTimer for the remote UE is expired.

3.  Conclusion
Observation 1: when remote UE changes from RRC_IDLE/INACTIVE to RRC_CONNECTED, the peer relay UE in RRC IDLE/INACTIVE should change the state to RRC_CONNECTED.
Observation 2: when remote UE changes from RRC_IDLE/INACTIVE to RRC_CONNECTED, the peer relay UE doesn’t need to monitor paging occasion for the remote UE.
Observation 3: when remote UE in RRC_CONNECTED changes to RRC_IDLE/INACTIVE, the peer relay UE restart monitoring paging occasion for the remote UE.

Proposal 1: when remote UE changes from RRC_IDLE/INACTIVE to RRC_CONNECTED, the peer relay UE can know the RRC state transition as follows:
	(Option 1) if the destination address of the received message from remote UE is gNB, the relay UE in RRC_IDLE/INACTIVE changes its state to the RRC_CONNECTED.
	(Option 2) if remote UE transmits RRCSetupRequest message to the gNB, the remote UE informs it to the peer relay UE via sidelink.
Proposal 2: when remote UE in RRC_CONNECTED changes to RRC_IDLE/INACTIVE, how the relay UE know the RRC state transition of remote UE: 
	(Option 1) The gNB informs the RRC state transition of remote UE to the relay UE.
	(Option 2) The remote UE signals the RRC state transition of itself to the relay UE via sidelink.
	(Option 3) the gNB configures the dataInactivityTimer of remote UE to the peer relay UE, and the relay UE infers the RRC state transition of remote UE when the dataInactivityTimer for the remote UE is expired.
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