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Abstract of the contribution: This contribution gives a description of user plane management  
1. Introduction

According to the agreements on Key Issue #4 Session management in TR 23.799, adding the function description of session connection state model including:
-
The user plane management for a PDU session when the UE is served by one, two and three UPFs

-
The user plane management for a UE when it has multiple PDU session.
2. Proposal
It is proposed to add the following descriptions into section 5.3 “Session Management” of 5G TS 23.501 “System Architecture for 5G System”.

* * * * First Change * * * *

5.4
User Plane Management 
5.4.1
General
For a established PDU seesion, the user plane information is maintained in UE, AN (optionally) and UP functions.   The user plane information in each function differs depending on the session connection state.

A PDU session is at least served by one UP function. It is possible one PDU session is served by multiple UP functions, e.g. two UP functions when the UE is roaming, three UP fuctions when the branching UP functions are used.

The UE have multiple established PDU seesions simultaneously, the UP plane information for each PDU session is managed independently.

5.4.2
User Plane Maintenance per Session
When the session connection state is Session-IDLE, the user plane information is maintained as following:  
- 
The UE holds session context without activated RAN resources corresponding to the PDU session.
-
The AN holds no radio resource context and NG3 information corresponding to the PDU session. 

-
The UPF(s) hold PDU session context as following:

-
In case the PDU session is served by only one UPF (i.e. only UPF A exists in Figure 5.4.2-1, the session context is maintained in the UPF without AN related information of NG3.
-
In case the PDU session is served by two UPFs in a chain (i.e. UPF A and UPF B exist in Figure 5.4.2-1, the session context is maintained in both UPFs. The UPF terminating NG3 holds no AN related information. Both of the UPFs maintain the NG9 tunnel related information.
- 
In case of a multi-homing PDU session (i.e. UPF A , UPF B and UPF C exist  in Figure 5.4.2-1), the session context in the branchpoint UPF (i.e. UPF A) holds no AN related information. Branchpoint UPF maintains the NG9 tunnel related information towards both UPFs. The other UPFs maintain the NG9 tunnel related information towards the branchpoint UPF.
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Figure 5.4.2-1: User plane mantanence when in Session-IDLE  
When the session connection state is Session-Active, the session context is maintained as following:  
- 
The UE holds session context with activated RAN resources corresponding to the PDU session.
-
The AN holds session context and reserves RAN resource (for GBR QoS flow if exists) corresponding to the PDU session.
-
the UPF(s) hold session context as following:

-
In case the PDU session is served by only one UPF (i.e. only UPF A exists in Figure 5.4.2-2), the session context is maintained in the UPF with AN related information of NG3.
-
In case the PDU session is served by two UPFs in a chain (i.e. UPF A and UPF B exist in Figure 5.4.2-2), the session context is maintained in the both UPFs. The UPF terminating NG3 holds AN related information of NG3. Both of the UPFs maintain the NG9 tunnel related information.
- 
In case of a multi-homing PDU session (i.e. UPF A, UPF B and UPF C exist in Figure 5.4.2-2), the session context in the branchpoint UPF (i.e. UPF A) holds AN related information. Branchpoint UPF maintains the NG9 tunnel related information towards both UPFs The other UPFs maintains the NG9 tunenl related infoarmiton towards the branchpoint UPF.
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Figure 5.4.2-2: Session Context mantanence in Session-ACTIVE  
5.4.3
User plane maintenance per UE 
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Figure 5.3.X.3-1: Session management state model for multiple PDU sessions
UE may have multiple established PDU sessions using multiple SMFs and UPFs, the NextGen system supports the independent session connection state per PDU session (e.g. Session A is in Session-IDLE state, Session B and Session C are in Session-ACTIVE state. Session A and Session B are served by SMF A while Session C is served by SMF B in Figure 5.4.3).
When multiple PDU sessions are activated for a UE, the AN is configured with individual Session Inactive Timers by SMF(s) for each PDU session during the session establishment and activation procedures.

When the UE is in CM-IDLE state, the AN shall not hold radio resource for any sessions for this UE, i.e. session connection state of each PDU session shall be Session-IDLE. The UP contexts in UP Functions for each PDU session follow the description in clause 5.4.2.

When the UE request to enter CM-CONNECTED state from CM-IDLE state (e.g. Service Request), the UE may also indicate the PDU session(s) to be activated. Only the session connection status for the requested PDU session(s) is changed to Session-ACTIVE in the UE and SMF, while the other PDU sessions(s) (if any) remains in Session-IDLE. 
Whether the UE has activated PDU session or not, NG system supports the activation of additional PDU sessions.
* * * * End of Change * * * *
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