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Abstract of the contribution: this paper proposes the session connection states for NextGen system. 
1. Introduction

UE reachability management is one of the work tasks for Mobility Management, and the definition of UE connection states should be considered to support for reaching the UE to enable mobile terminated communication, specifically during the various power saving means, like DRX or idle mode.
The current connection states mainly focus on the signalling connection (e.g. NAS signalling connection and RRC signalling connection) states. 
· The NAS signalling connection (NG1 connection) is used to exchange NAS signalling between a UE and the NG Core Network. And the NextGen Connection Management (NCM) states include NG CM-CONNECTED, NG CM-IDLE (as defined in clause 6.3.2, and there is no unified state name), etc. 
· The RRC signalling connection is used to exchange RRC signalling between a UE and the NG RAN. And the NextGen RRC states include RRC_IDLE, RRC_CONNECTED, RRC_INACTIVE CONNECTED (as defined in clause 6.3.2), RRA_PCH (as defined in clause 6.3.3), etc. 
And different signalling connection states relate to different UE reachability level. For example, when in NG CM-IDLE, the UE is tracked at TA level by CN; when in NG CM-CONNECTED + RRA_PCH, the UE is tracked at RRA (RAN Routing Areas, similar to the URA in UTRAN) level by the RAN.
In current EPC, the EPS Session Management (ESM) state is used to describe the possible states of EPS bearer contexts in the UE and on the network side. The ESM states include BEARER CONTEXT INACTIVE, BEARER CONTEXT ACTIVE, etc. The BEARER CONTEXT ACTIVE state means that the EPS bearer context is active in the network, and the BEARER CONTEXT INACTIVE state means that no EPS bearer context exists.

In NextGen system, the PDU sessions are established on-demand instead of by default when attaching to the network. The UE and network can keep NG CM-CONNECTED and RRC_CONNECTED state without PDU session establishment. It means that the session connection states are independent of the signalling connection states. So this paper proposes that the connection states of UE and network should include signalling connection states and session connection states, and proposed a solution for session connection state for NextGen system. 
2. 
Session connection state for NextGen system   
2.1
Session connection state in NG core network and UE
The session connection state is used to describe the possible states of PDU session contexts in the UE and on the core network side, and each PDU session has an independent session connection state. 
The session connection state in NG core network and UE include the following states:
-
SESSION CONTEXT ACTIVE: the PDU session context is active in the UE and core network.
-
SESSION CONTEXT INACTIVE: no PDU session context exists in the UE and core network.
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Figure 1 Session Connection State Model (NG CN and UE)
2.2
Session connection state in NG RAN

The session connection state is used to describe the possible states of PDU session contexts in the RAN side, and each PDU session has an independent session connection state. 

The session connection states in NG RAN include the following states:

-
SESSION CONTEXT ACTIVE: the PDU session context is active in the RAN.
-
SESSION CONTEXT INACTIVE: no PDU session context exists in the RAN.
-
SESSION CONTEXT SUSPEND: the PDU session context is stored in the RAN but not active, e.g. if the User Plane CIoT Optimisation is applied.
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Figure 2 Session Connection State Model (NG RAN)
3. 
Proposal

It is proposed to capture the above described solutions in the TR.

>>>Start Changes<<<
6.3
Solutions for Key Issue 3: Mobility framework

6.3.x
Solution 3.x: Session connection state for NextGen system
This solution applies to Key Issue 3 - Mobility Framework. The solution introduces session connection state for NextGen system.

6.3.x.1
Architecture description

The connection states for NextGen system include signalling connection states and session connection states. The signalling connection states include NAS signalling connection state and RRC signalling connection state, which describe whether the signalling connection is established between the UE and network side or not. And the session connection state is used to describe the possible states of PDU session contexts in the UE, CN and RAN side.
In NextGen system, the PDU sessions are established on-demand instead of by default when attaching to the network. So the session connection states are independent of the signalling connection states.
(1) Session connection state in NG core network and UE

The session connection state is used to describe the possible states of PDU session contexts in the UE and on the core network side, and each PDU session has an independent session connection state. 

The session connection state in NG core network and UE include the following states:

-
SESSION CONTEXT ACTIVE: the PDU session context is active in the UE and core network.
-
SESSION CONTEXT INACTIVE: no PDU session context exists in the UE and core network.
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Figure 6.3.x.1-1 Session Connection State Model (NG CN and UE)
(2) Session connection state in NG RAN

The session connection state is used to describe the possible states of PDU session contexts in the RAN side, and each PDU session has an independent session connection state. 

The session connection states in NG RAN include the following states:

-
SESSION CONTEXT ACTIVE: the PDU session context is active in the RAN.
-
SESSION CONTEXT INACTIVE: no PDU session context exists in the RAN.
-
SESSION CONTEXT SUSPEND: the PDU session context is stored in the RAN but not active, e.g. if the User Plane CIoT Optimisation is applied.
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Figure 6.3.x.1-2 Session Connection State Model (NG RAN)
6.3.x.2
Function description

Editor's note:
This clause will contain function descriptions and the interactions among the network functions.

6.3.x.3
Solution evaluation

Editor's note:
This clause will contain evaluation on the system impacts, e.g. UE, access network and non-access network.
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