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Abstract of the contribution: This contribution gives a description of session connection state model. 
1. Introduction

According to the agreements on selective PDU session activation in TS23.502, adding the function description of session connection state model including:
-
Session-IDLE and Session-ACTIVE in general 

-
Transition between Session-IDLE and Session- ACTIVE
-
The session connection state when the UE is served by two SMF (i.e. roaming).
2. Discussion

2.1 Analysis on Session Connection Status
In LTE system， the activation and deactivation of all the active EPS bearers are excuted in service request and S1 release, no matter how many established PDN connections the UE has.  It means when the UE transit from ECM-IDLE to ECM-CONNECTED/ ECM-CONNECTED to ECM-IDLE, all the EPS bearers are activated/deactived.

Based on above mechanism, the UP connection status of the PDN doensn’t need to be maintained in MME,  as it can be be deduced from the ECM state, i.e. when the UE is in ECM-CONNECTED state,  all the UP connections are active . When the UE is in ECM-IDLE state, all the UP connections are deactive. 

Observation 1: In LTE system, the PDN connection state is not needed, as it can be deduced from the ECM state.

However, it is agreed that when a UE has multiple established PDU sessions in the 5GS, selective activation of established PDU session is supported. This means even when the UE is in CM-CONNECTED state, some PDU sessions are deactive though some other session are active. In this case, the 5G CM state can not be used to reflect the PDU sessions status as ECM status does in the LTE system.
Observation 2: In the 5G system, the CM state can’t be used to reflect the PDU session states.

Based on observation 2, the next question is how to determine the PDU session state in 5GS. For example, when a UE is in CM-CONNECTED and uplink data of a PDU session arrives, the corresponding “5G E-RAB” tunnel may not be established.  As a result, UE needs determine whether UP connection of the PDU session is available or not. The SM procedure shall be triggered to activate UP connection, if the corresponding “5G E-RAB” is not ready. 
Two options is proposed to address this issue:
Option 1: Use the DRB status to reflect the PDU session status.

When the data for a PDU session arrives, The NAS layer in the UE has to check with DRB status of the corresponding DRB internally.  If the DRB is ready, data is sent over Uu. Otherwise, the NAS layer triggers the PDU session activation procedure. In this case, the UE has to maintain the mapping between the PDU session ID and DRB in order to be aware of the status of the PDU session.
Option 2: Use the SM state machine to reflect the PDU session status.

Two values of session connection status are defined: Session-IDLE and Session-ACTIVE. Session-IDLE means “5G E-RAB” for a PDU session is unavailable while Session-Connected means “5G E-RAB” are available for a PDU session. Based on session connection status, UE NAS can determine whether the data can be directly sent out or need trigger SM procedure to activate N3 and DRB of the PDU session.
Option1 has the drawback that not only it breaks the layering concept but also has the same complexity as option 2. In the 5G study, SA2 tries to seek a way to make the RAN details unrelated to the SA2 solution. However, option 1 has to maintain the mapping between the PDU session ID and DRB to be aware of the status of the PDU session. Futhermore, this mapping has to be updated every time the correspond PDU session is changed form IDLE to CONNECTED.
On the other hand, option 2 also requires the UE to maintain the PDU session status. But this is purely NAS layer state machine, which can work standalone with any RAN support. 
Proposal 1:  The PDU session state is defined to reflect the PDU session status.
2.2 Supporting independent PDU session deactivation

Considering network slice and service diversity provided by 5G, it’s a common scenario that a UE with multiple PDU sessions served by multiple SMF and UPF.  
For example, a UE connects to an eMBB slice and the dedicated slice for enterprise (e.g. a compay) at the same time as show in below figure. The UE only need to infrequently connect to dedicated slice to check incoming emails while it connects eMBB slice all the time for Vedio call. 
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If independ PDU session activation is not supported 5GS, it can be easily forseen that once the PDU session towards the enterprise slice has activated, the PDU session will not be release until the PDU session of the eMBB slice is finished.  This is acceptable when the UE stays in a cell. However, if the UE is moving around, the PDU session towards to enterprised has to be handovered along with the eMBB PDU ssession, which is useless and cost the signalling in the network.

Hence, it’s proposed to support independent PDU session deactivation in the 5G system.
Prospsal 2: The 5GS supports independent session deactivation.
3. Proposal
It is proposed to add the following descriptions into section 5.6 “Session Management” of 5G TS 23.501“System Architecture for 5G System”.

* * * * First Change * * * *

5.6
Session Management

5.6.X
Session Connection State description 

5.6.X.1
General
The session connection states describe the user plane connectivity for a PDU session between UE and UP Function terminating NG3. Session connection state is designed for one PDU session.  For an established PDU session, two session connection states are described:

-
Session-IDLE.
-
Session-ACTIVE.
The session connection state is maintained only in the UE and SMF. However, the AN and UP Function(s) maintain the PDU session context of the established PDU sessions without session connection state.
When the UE is roaming and in home routed case, the PDU session is served by two SMFs in a chain. The session connection state is only updated in the SMF in VPLMN, while the SMF in HPLMN always consider the PDU session as Session-ACTIVE.
5.6.X.2
Session-IDLE
When a PDU session is in Session-IDLE state, there’s no user plane connection dedicated to the PDU session existing between the UE and the UPF Function terminating NG3. 
If any data needs to be sent for this PDU session, the data connection (i.e. N3 plus Uu) dedicated to the given PDU session needs to be set up between the UE and UPF terminating N3. NAS messages (e.g. Service Request) include the PDU session ID(s) to initiate transition from Session-IDLE to Session-ACTIVATE. 

.
5.6.X.3
Session-ACTIVE
A PDU session is in Session-ACTIVE state when the data connection dedicated to the given PDU session is established between UE and UPF terminating N3.  In Session-ACTIVE state, the UL/DL data belong to the PDU session can be directly sent between UE and UP Function terminating NG3. 

The AN is configured with a Session Inactive Timer by SMF when PDU session is established and activated. If until the Session Inactive Timer expires, there’s no UL/DL data is detected for the PDU session at (R)AN, (R)AN initiates session connection state transition procedure. The session connection state in both theUE and SMF shall enter Session-IDLE for the given PDU session. 
The AN may also initiate the PDU session deactivation procedure due to cause e.g. O&M intervention, unspecicted Failure, etc.
Editor's note:
It’s FFS whether the UE is allowed to request SMF to change the session connection state. 
During handover procedures, the AN sends to AMF the active PDU Session information. According to the PDU session information, the AMF notifies corresponding SMF(s) to execute Handover procedure.
5.6.X.4
State transition and functions

[image: image2.emf] 

Session-ACTIVE

 

Session-IDLE

RRC Connection Reconfiguration to  deactivate 

RAN resources for the PDU session,

RRC Connection Release 

RRC Connection Reconfiguration to  

activate RAN resources for the PDU session



Figure 5.6.X.4-1: Session Connection State in UE
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Figure 5.6.X.4-2: Session Connection State in SMF
Editor's note:
It’s FFS the message name to trigger the transision of the session connection state. 
* * * * End of Change * * * *
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