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1. Introduction
According to the SID[1], the relayed connection could be established for L2 UE-to-Network relay. This contribution aims to discuss the RRC state and CN registration of the remote UE in the case of UE-Network relay.
2. Discussion
2.1 RRC State
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Fig.1: UE-Network relay
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Fig.2: CP Protocol Stack for L2 UE-to-Network relay UE

In Fig.1, out-of-coverage UE1 accesses gNB via relay UE. PC5 RRC connection between the remote UE and relay UE and Uu RRC connection between relay UE and gNB have been established already beofore UE1 accesses gNB via relay UE. The RRC conection between the remote UE and gNB will also be established since UE should be reachable [2]. From gNB perspective, gNB should be aware whehter the remote UE is still connecting. So, RRC state should be supported for the remote UE. It is obvoius that RRC_Connected should be supported. Furthermore, RRC_Idle should also be supported since UE should be reachable. In addition, the remote UE needs to maintain the end-to-end RRC connection between the remote UE and gNB. For example, UE can enter into idle mode if RLF recovery fails. 
Proposal 1: RRC_Connected and RRC_Idle should be supported for the remote UE in the case of L2 UE-to-Network relay.
In NR specification, RRC_Inactive state is designed to the UE with the unfrequent data transmission. Therefore, there is no strong motivation to support RRC_Inactive in the remote UE.
Proposal 2: Whether RRC_Inactive state should be supported or not can be discussed in the WI phase.
2.2 CN registration
In the normal Uu interface, reachability management is responsible for detecting whether the UE is reachable. And, it will provide UE location for the network to reach the UE. This is done by paging UE and UE tracking area update. The UE tracking area update may be triggered by UE registration tracking change (i.e. UE registration area update) and periodic registration area update. Based on the above description, there are two trigger conditions to trigger UE to perform CN registration, namely, registration area change and registration timer (Periodic Registration Update timer) expiry. 

· CN Registration area will be broadcasted by SIB1. When idle UE leaves this registration area, idle UE needs to perform CN registration by establishing connection. 
· Timer based CN registration: The AMF allocates a periodic registration timer value to the UE. After the expiry of the periodic registration timer, the UE shall perform a periodic registration. The idle UE should establish the connection and perform CN registration.
Proposal 3: CN Registration should be supported for the remote UE since the remote UE should be reachable.
Proposal 4: CN Registration for the remote UE can be triggered by registration tracking change and periodic registration area update as legacy.

A UE-to-Network relay UE could serve a lot of the remote UEs. According to the legacy CN registration, all the idle UE will establish the connection and transmit the indication to CN. It will result in the severe signalling overhead. Alternatively, the relay UE can perform the CN registration on behalf of the served remote UE(s) in order to save the signalling overhead since the relay UE stays at the RRC_Connected state. For example, for the periodic registration of the remote UE, the relay UE can periodically indicate the list of the served idle-mode remote UE(s) to network. 
Proposal 5: The RRC_Connected relay UE can indicate the list of the served idle-mode remote UE(s) to network for the CN registration of the served remote UE(s) purpose in order to save the signalling overhead.
Conclusion

In this contribution, the following observations and proposals are given based on the discussion:

Proposal 1: RRC_Connected and RRC_Idle should be supported for the remote UE in the case of L2 UE-to-Network relay.
Proposal 2: Whether RRC_Inactive state should be supported or not can be discussed in the WI phase.
Proposal 3: CN Registration should be supported for the remote UE since the remote UE should be reachable.
Proposal 4: CN Registration for the remote UE can be triggered by registration tracking change and periodic registration area update as legacy.
Proposal 5: The RRC_Connected relay UE can indicate the list of the served idle-mode remote UE(s) to network for the CN registration of the served remote UE(s) purpose in order to save the signalling overhead.
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