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Abstract of the contribution: This contribution proposes the solution to support energy efficiency in 3GPP next generation system’s session management
Introduction
TR23.799 describes the key issues and the solution for the next generation (NextGen) system architecture and key functions entities and procedures. This contribution proposes to add to Section 6 of TR21.866 the potential solutions in introducing the necessary energy efficiency optimisation functions into the session management.
Proposal:
****************************************Start of change *******************************************
3
Definitions, symbols and abbreviations
3.2
Abbreviations

CP
Control  Plane

EEC
Energy Efficiency Control

EEF
Energy Efficiency Function

NSI
Network Selectin Instance

NSSAI
Network Slice Selection Assistance Information

PSM
Power Saving Mode

SMF
Session Management Function
UP
User Plane
6
Potential Solutions for Energy Efficiency Improvement
6.X
Solution X: NextGen System Session Management Support for Energy Efficiency
6.X.1
General
The Session Management function (SMF) includes the following functionality:
-
Session Management with EE policy control
-
UE IP address allocation & management (incl optional Authorization)

-
Selection and control of UP function

-
Termination of interfaces towards Policy control and Charging functions

-
Control part of policy enforcement including EE and QoS

-
Lawful intercept (for SM events and interface to LI System)

· Termination of SM parts of NAS messages

· Downlink Data Notification 

· Initiator of AN specific SM information, sent via AMF over NG2 to AN.
· Roaming functionality

· Handle local enforcement to apply QoS SLAs (VPLMN)

· Charging data collection and charging interface (VPLMN)

· Lawful intercept (in VPLMN for SM events and interface to LI System)
A generic user-plane function (UPF) is defined in the NG Core user plane to support various user-plane operations including:

-
Anchor point for Intra-/Inter-RAT mobility (when applicable) 
-
External PDU session point of interconnect (e.g. IP).

-
Packet routing & forwarding

-
QoS handling for User plane

-
Packet inspection and Policy rule enforcement

-
Lawful intercept (UP collection)

-
Traffic accounting and reporting

- 
Support for interaction with external DN for transport of signalling for PDU session authorization/authentication by external DN.

According to the EE requirements and control principles defined in Section 4, the 3GPP system architecture and functions shall support energy saving control under different network loads varying from zero to fully loaded network conditions to maximize energy efficiency. The achievable energy efficiency gains depend on the energy consumptions required to support the required  QoS under specific traffic density or network load conditions that vary from time to time. This requires the monitoring of the traffic density and network load conditions as well as QoS to decide the activation and deactivation  of energy saving operations in the  network. The detailed description can be found in Section 5.1 and 6.3. The 
5.X.2
The Attach Procedure 

Figure 5.x.2-1 shows the UE attach procedure with energy efficiency control in the Access Network.
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Figure 5.x.2-1: UE attach network procedure with Energy Efficiency Support
1. The UE establishes an RRC connection towards the AN. 

The EE CP Energy Efficiency Control between EEF and AN may be required depending on power saving status of the AN according to operators’ EE policies
If the AN is in Power Saving Mode (PSM) for the Control Plane, the RRC connection request may de-activate the PSM in the CP and reports the status change to EEF, or may be directed to an adjacent cell if the RRC connection request does not exceed the CP’s traffic density threshold for the current cell to enter power saving mode.
2.
The UE sends a UE Attach Request over NG1 to the AMF, indicating the IMSI and the configured NSSAI.

3.
The AMF requests the "Network Slice Instance Selection" service of the SSF (see clause X.X)

4.
The SSF requests the "Subscriber Profile" service of the UDM (see clause X.X)

5.
The SSF completes the "Network Slice Instance Selection".

6.
The AMF requests the "UE Authentication" service of the AUF (see clause X.X)

7.
The AUF requests the "Authentication Vectors" service of the UDM (see clause X.X).

8.
UE Authentication is performed towards the UE.

9.
The AUF completes the "UE Authentication".

10.
The AMF requests the "UE register" service of the UDM (see clause X.X)

11.
The UDM completes the "UE register".

12.
The AMF sends a "UE Attach Accept" to the UE over NG1, transported over NG2.

13.
The AN forwards the "UE Attach Accept" message to the UE.

5.X.3
The Session Establishment

Figure 5.x.3-1 shows the PDU session establishment with energy efficiency control in the user plane through the home network 
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Figure 5.x.3-1: Home routed PDU session establishment with Energy Efficiency Support
1.
The UE sends a "PDU session establish request" over NG1 towards the AMF.

2.
The AMF performs V-SMF selection, as described in clause X.X.

3.
The AMF requests “NAS message handling” service of the V-SMF (see clause X.X)
4.
The V-SMF identifies a Home routed PDU session, and requests the "Home PDU session establishment" service towards the H-SMF (see clause X.X).

5.
The H-SMF requests the "PDU session policy" service towards the H-PCF (see clause X.X)

6.
The H-PCF completes the "PDU session policy" service.

7.
The H-SMF sets up the Home UP setup towards the H-UPF,

The EE CP Energy Efficiency Control between EEF and Core UP may be required depending on power saving status of the core, specifically the relevant network elements, according to operators’ EE policies
If the core network element is in Power Saving Mode (PSM) for the User Plane, the home UP connection setup request may de-activate the PSM in the CP and reports the status change to EEF, or may be directed to an adjacent network element or the host if NFV is deployed if the home UP connection request does not exceed the UP’s traffic density threshold for the current UP to enter power saving mode.
8.
The H-SMF completes the "PDU session policy" service.

9.
The V-SMF sets up the UP setup towards the V-UPF.

10.
The V-SMF sends "AN session setup" to AN.

The EE UP Energy Efficiency Control between EEF and AN may be trigged depending on power saving status of the AN according to the operators’ EE policies.

If the AN is in Power Saving Mode (PSM) for the UP, the AN session request may de-activate the PSM in the UP and reports the status change to EEF, or may be directed to an adjacent cell if the session setup  request does not exceed the UP’s traffic density threshold for the current cell to enter power saving mode.
11.
The V-SMF completes “PDU session establishment ” service.
****************************************End of change*******************************************
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