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1	Introduction
The RRC state of SL based UE-to-NW relay (U2N) has been discussed in RAN2 and the corresponding agreements are documented in TR38.836 as cited below.
[bookmark: _GoBack]The Uu RRC state of the relay UE and Remote UE can change when connected via PC5. Both Relay UE and Remote UE can perform relay discovery in any RRC state. A Remote UE can perform relay discovery while out of Uu coverage.
A Relay UE must be in RRC_CONNECTED to perform relaying of unicast data.
For L2 UE-to-Network Relay:
-	Remote UE(s) must be in RRC CONNECTED to perform transmission/reception of relayed unicast data.
-	The Relay UE can be in RRC_IDLE, RRC_INACTIVE or RRC_CONNECTED as long as all the PC5-connected Remote UE(s) are in RRC_IDLE.
-	The Relay UE can be in RRC_INACTIVE or RRC_CONNECTED as long as all the PC5-connected Remote UE(s) are in RRC_INACTIVE.
For L3 UE-to-Network Relay, both Relay UE and Remote UE can be in RRC_INACTIVE state.
This contribution discusses the support of idle mode mobility for remote UE using SL based U2N relay when remote UE goes out of network coverage (OoC).
2	Discussion
2.1	SL based U2N relay configuration for idle mode remote UE
The support of idle mode mobility is mainly for maintaining network reachability to a UE in RRC_IDLE state. However, a remote UE which is in RRC_IDLE state may find itself in OoC situation or, i.e., move from in-coverage to OoC, from time to time. SL-based U2N relay may be used for maintaining IDLE UE contexts and support of idle mode mobility for the remote UE. This means that the remote UE may need to find a U2N relay UE, establish and maintain SL based U2N relay connection to the NW when the remote UE goes into e.g. OoC. 
On the one hand, if SL based U2N relay connection is established and maintained for the RRC_IDLE remote UE, the PC5 connection between the remote UE and relay UE needs to be established and maintained even when there is no active data traffic exchanged between the remote UE and the relay UE. According to the current NR SL communication design, maintaining of SL communication connection is rather power-consuming operation, as this requires SL UEs to monitor the configured SL resource pool(s) in always-on manner for reception of SL communication. Thus, from power-saving perspective which is one of the objectives in Rel-17 WID NR Sidelink enhancement, it is not desirable to keep SL connections between the relay UE and remote UE for U2N relay if the remote UE is in RRC_IDLE and has no frequent active control or data traffic to/from NW. 
Observation 1: Maintenance of SL based U2N connection is rather power consuming for both remote UE and relay UE according to current SL communication design.

On the other hand, SL based U2N relay may be enabled for different use cases such as public safety, IoT sensor or wearable devices, etc.. Some of the use cases, e.g., public safety, may require to reach or page the remote UEs anytime anywhere by the NW for mobile terminated services, while other use cases, e.g., IoT sensor enabled services, may only have event triggered data transmission initiated from IoT devices to the NW. For the former, it is needed to maintain SL based U2N relay connection to the network when the remote UE is in OoC to allow the NW to reach or page the remote UE when there is data arrived in the NW side for the remote UE. For the latter, SL based U2N relay connection is not necessary to be established and maintained if the remote UE does not have active data traffic exchange with the NW, thus to save the battery power of the remote UE as well as the relay UE. 
Observation 2: The need of establishment and maintenance of SL based U2N connection for RRC_IDLE remote UE in OoC is end-user device or service specific.
In order to fulfil the needs of different use cases as well as to avoid excessive power consumption of maintaining unnecessary SL based U2N relay connection, it is proposed that the remote UE is (pre-)configured whether to establish and maintain U2N relay connection to NW via relay UE or not when it enters OoC in RRC_IDLE state. E.g., when the UE is in Mobile Initiated Connection Only (MICO) mode, there is no reason to maintain the U2N relay connection in RRC_IDLE state, as the UE in MICO is not expected to listen to paging messages.
Proposal 1: Remote UE is (pre-)configured whether to establish and maintain U2N relay connection to NW via relay UE or not when it enters OoC in RRC_IDLE state.
2.2	Triggers on establishment of SL based U2N Relay for idle mode remote UE
As further enhancement from power saving perspective, the remote UE in RRC_IDLE state may be further configured with triggers to establish SL based U2N relay connection even if the remote UE is (pre-)configured to establish and maintain U2N relay connection to NW when it goes to OoC while being in RRC_IDLE state as proposed in Proposal 1. For instance, the configured triggers on establishment of SL based U2N connection may be based on the need of registration area update (e.g. either period/timer or registration area ID based update) or the configured paging occasions. That is, the remote UE can be configured to trigger the establishment of SL based U2N relay connection for transmitting registration request for registration area update or monitoring paging messages during configured paging occasions. For another example, if the remote UE has periodic traffic exchange with NW and the periodicity of the traffic pattern is long enough to allow the remote UE being in idle mode between two consecutive traffic transmissions, the remote UE can be configured not to maintain SL based U2N relay connection during silent period of the periodic traffic pattern and only establish the SL based U2N relay connection when the periodic traffic is about to be transmitted.  
Proposal 2: Remote UE in idle state is configured to establish SL based U2N relay connection on the need basis, e.g. triggered by configured conditions related to, e.g., registration area update, paging monitoring or for period traffic transmission.
3	Conclusion
This document has made the following observations and proposals:
Observation 1: Maintenance of SL based U2N connection is rather power consuming for both remote UE and relay UE according to current SL communication design.
Observation 2: The need of establishment and maintenance of SL based U2N connection for RRC_IDLE remote UE in OoC is end-user device or service specific.
Proposal 1: Remote UE is (pre-)configured whether to establish and maintain U2N relay connection to NW via relay UE or not when it enters OoC in RRC_IDLE state.
Proposal 2: Remote UE in idle state is configured to establish SL based U2N relay connection on the need basis, e.g. triggered by configured conditions related to, e.g., registration area update, paging monitoring or for period traffic transmission.



