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Abstract of the contribution: This contribution proposes to leave it up to Remote UE configuration whether the PC5 link is kept in CM-IDLE or not. 
1 Discussion
The support of idle mode mobility is mainly for maintaining network reachability to a UE in RRC_IDLE state. Remote UE in RRC_IDLE can be Out of Coverage (OoC) or move between In-Coverage and OoC. In this case, UE-to-Network relay may be used for maintaining idle state UE contexts and support of idle mode mobility for the Remote UE. This means that the Remote UE may need to find a UE-to-Network Relay UE, establish and maintain relay connection to the NW when the Remote UE goes OoC. 

If UE-to-Network 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 for both Remote UE and Relay UE, 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 unnecessarily even when the Remote UE in RRC_IDLE state has got no frequent traffic. 

 
Public safety use case requires Remote UE pageability at any time, while some other use cases might only need event driven UL data transmission initiated from IoT devices to the NW. For the former use case, it is beneficial to ensure Remote UE reachability by maintaining UE-to-Network relay connection even at the cost of higher UE power consumption. In the latter use case, it is equally justified to bias this trade-off in favour of UE power budget optimisation. 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: Whether the Remote UE should maintain the PC5 link in CM-IDLE state or not should be determined based on whether the UE reachability or the UE power budget is more critical in the Remote UE use case. 
Proposal: Remote UE determines based on its (pre-)configuration whether to establish and maintain UE-to-Network Relay connection via Relay UE or not when it enters RRC_IDLE state. 
 2 Proposal
It is proposed to update TR 23.304 as follows.

*** First Change ***
6.5.2.1.2
Connection Management

Connection Management for the Remote UE and the ProSe UE-to-Network Relay follows the principles and procedures defined in TS 23.501 [4] and TS 23.502 [5] with the following modifications.

The ProSe UE-to-Network Relay may only relay data/signalling for the Remote UE(s) when the ProSe UE-to-Network Relay is in CM-CONNECTED state. If the ProSe UE-to-Network Relay is in CM_IDLE state and receives a connection request from the Remote UE for relaying, the ProSe UE-to-Network Relay shall trigger Service Request procedure to enter CM_CONNECTED state before relaying the Remote UEs traffic.

-
If any Remote UE connected to the ProSe UE-to-Network Relay is in CM-CONNECTED, the ProSe UE-to-Network Relay should remain CM-CONNECTED state.

-
If all Remote UEs connected to the ProSe UE-to-Network Relay enter CM-IDLE, the ProSe UE-to-Network Relay may enter CM-IDLE state.

Editor's note:
The state handling may need updating once the AS layer aspects are defined.

When Remote UE is in CM-CONNECTED state, the ProSe UE-to-Network Relay and Remote UE keep the PC5 link. 

For paging a Remote UE, it follows the principles and procedures defined in TS 23.501 [4] and TS 23.502 [5], and the paging message delivery from NG-RAN to Remote UE is specified in TS 38.XXX [x].
�r03: seems we don't have to describe something for CM-IDLE of Remote UE.
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