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Abstract of the contribution: This contribution proposes an update for solution 7 on connection management.
1
Introduction

For Layer 2 UE-to-Network Relay, whether to allow the UE-to-Network Relay entering CM_IDLE is still open:

Editor's note:
Impact of the Remote UE CM states onto the UE-to-Network Relay UE CM states is FFS. E.g. the UE-to-Network Relay UE is expected to remain CM-CONNECTED when the Remote UE is CM-CONNECTED.
Given that Layer 2 UE-to-Network Relay can only “relay data/signaling for the Remote UE(s) when the UE-to-Network Relay is in CM-CONNECTED/RRC Connected states.”, there are two options on UE-to-Network Relay UE CM states
1. Always keep the UE-to-Network Relay in CM_CONNECTED states if there are PC5 connections with any Remote UEs (even if all the Remote UE is in CM_IDLE state)
2. Allow the UE-to-Network Relay to enter CM_IDLE states if all Remote UEs are in CM_IDLE state; When the UE-to-Network Relay receives any signalling from the Remote UE for relaying, the UE-to-Network Relay enters CM_CONNECTED (by initiating Service Request procedure) first before relaying the signalling. 
For Option 1, obviously, the power consumption of the UE-to-Network Relay deteriorates due to UE-to-Network Relay kept in CM_CONNECTED state when all Remote UEs are in CM_IDLE. Even worse, the RAN may keep the UE-to-Network Relay in CM_CONNECTED state even if there is no Remote UE accessing the UE-to-Network Relay, since the RAN cannot differentiate the cases between the Remote UE in CM_IDLE and no Remote UE. For commercial use cases, the relay UEs may likely be battery operated smartphone devices. Minimizing power consumption of such devices should be absolutely considered.
For Option 2, the Service Request procedure triggered by the UE-to-Network Relay increases slightly the delay for relaying the first message from the Remote UE to the network. 

Also, according to clause 4 Scenarios and requirements in TR36.746, the following case has been considered,
The evolved ProSe Remote UE is not required to be in RRC_CONNECTED while linked with an evolved ProSe UE-to-Network Relay UE. The evolved ProSe UE-to-Network Relay UE may be in RRC_IDLE while linked with an evolved ProSe Remote UE.
Therefore, in this contribution, option 2 is proposed, i.e. the UE-to-Network Relay may enter CM_IDLE state if all Remote UEs accessing the UE-to-Network Relay are in CM_IDLE state.
2
Proposal

It is proposed to add the following update for solution #7 in TR 23.752.

* * * * First Change * * * *
6.7.2.5
Registration and Connection Management

6.7.2.5.1
Registration Management

Registration Management for the UE-to-Network Relay UE follows the principles and procedures defined in TS 23.501 [6] and TS 23.502 [8]. The UE-to-Network Relay is served by a first AMF.

Registration Management for the Remote UE follows the principles and procedures defined in TS 23.501 [6] and TS 23.502 [8]. The Remote UE is served by a second AMF that may or may not be the same as the first AMF.

NOTE:
The UE is authorized to act as a UE-to-Network Relay only if the Network (including RAN/CN) does not restrict it, e.g. authorization, Unified Access Control/NAS Congestion Control, and Remote UE and UE-to-Network Relay are in the same rPLMN or ePLMN.
6.7.2.5.2
Connection Management

Connection Management for the UE-to-Network Relay UE follows at least the principles and procedures defined in TS 23.501 [6] and TS 23.502 [8].

Connection Management for the Remote UE follows the principles and procedures defined in TS 23.501 [6] and TS 23.502 [8].
The UE-to-Network Relay may only relay data/signaling for the Remote UE(s) when the UE-to-Network Relay is in CM-CONNECTED/RRC Connected states. If the UE-to-Network Relay in CM_IDLE state receives signalling from the Remote UE for relay, the UE-to-Network Relay shall trigger Service Request procedure to enter CM_CONNECTED state before relaying the signalling. 
The UE-to-Network Relay shall remain in CM_CONNECTED state if any Remote UE served by the UE-to-Network Relay is in CM_CONNECTED state. The UE-to-Network Relay may enter the CM_IDLE state only if all Remote UEs served by the UE-to-Network Relay are in CM_IDLE state. 
Table 6.7.2.5.2-1: CM State correspondence between Relay and Remote UEs

	Relay

Remote
	CM_IDLE
	CM_CONNECTED

RRC Inactive
	CM_CONNECTED
(RRC Connected)

	CM_IDLE
	(
	N/A
	(

	CM_CONNECTED
	N/A
	N/A
	(



NOTE:
The applied state needs to be coordinated and confirmed by RAN WG2.
For paging Remote UE, the concluded solution in clause 6.6.2 of TR 23.733 [26] can be reused based on the assumption that option 2 of TR 36.746 [27] is adopted by RAN WG2.
* * * * End of Change * * * *
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