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Abstract of the contribution: This contribution proposes the key issues in support energy efficiency in 3GPP system architecture and functions. 
Introduction
Some previous research projects and studies show that 20% - 40% energy savings are achievable by rec-considering the cellular network architecture  design, depending on the traffic profiles and network layouts. As one of the key objectives of the study, the existing and future 3GPP system architecture and key standard network functions are studied to investigate the potentials and the feasibility in optimising the system architecture and functions to maximize the energy efficiency without compromising the system capacity, performance as well as the end users’ QoS and QoE.
It is proposed to add to Section 5 of TR21.866  the key issues for consideration to achieve potential and feasible system architecture and functions enhancements to maximize system-wide energy efficiency.
Proposal:
****************************************Start of change *******************************************
5.X
Architecture & Functions Considerations for Energy Efficiency
5.X.1
The Architecture Description
According to the general and  architectural requirements as defined in Sections 4.1 and 4.2, the 3GPP system architecture and functions shall facilitate the integration and the control of the power saving mechanisms and assessment of system EE KPI as defined in Section 5.1. Without losing the generality of the description, a 3GPP system architecture consists of the following subsystem or network elements;
· The User Equipment

· The Access Network including control plane and user plane functions
· The Core Network including control plane and user plane functions
· Data Centres including data processing, storage and control servers functions

· Application subsystems
· OAM

· The networks that interconnect the subsystems and network elements including backhaul and backbone networks

· The references points between those subsystems or network functions













     Figure 5.x.1-1 The System Architecture with Energy Efficiency Control
Figure 5.x.1-1 shows a general system architecture supporting possible energy efficiency control and measurements functions in the subsystems or network elements.

The reference points:

· EEUC/EEUD, EEA, EEB, EEC, EED, EEF, EER:  for supporting necessary interactions between the EE optimisation entities located in the subsystems or network elements.

NOTE: the EE control functions and the references points don’t indicate a separate entity but are integrated into the corresponding subsystems and network elements where necessary.

· Itf-N: supports the EE management functions and information exchange between the OAM and the relevant subsystems and the network elements, including those key functions as defined in Section 5.1 of EE Control Framework and NFV functions (e.g. Management and Orchestration) for EE.
5. X.2
The Functions Description
According to the energy efficiency control requirements and principles in Section 4.3 and 4.4, the system functions should support the energy control mechanisms and the collection of necessary system statistics to calculate the quantitative measurements of EE KPI. The following issues need further investigations for potential solutions and assessment.
· EE policy management to enforce operators’ EE policy in the relevant subsystem or network elements
· Location and management of EE Optimisation Entities & EE Metering which are defined in Section 6.3.
· Interactions between the EE policy and EE optimisation entities, synchronization and coordination between EE optimisation entities and between EE metering and the EE profiles management for EE monitoring/assessment
· Mobility/session/location/resources/QoS managements driven by EE policies
· Triggering of EE optimisation functions in the EE Optimisation Entities in the relevant subsystems or network elements.
****************************************End of change*******************************************
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