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Abstract of the contribution: This contribution propose the high level, architectural and functional requirements for Energy Efficiency Aspects of 3GPP Standards
Description
This contribution proposes the operators’ requirements from architectural and functional perspectives to enable the measurements of energy efficiency key performance indicators  (EE KPI) and optimisations of the control and data transmission functions to reduce energy consumptions and improve energy efficiency. 
As a core principle of “zero watt @ zero traffic” to improve3GPP system-wide energy efficiency, it is necessary for 3GPP standard architecture and function as well as protocol definition to facilitate energy efficiency improvements in considerations of various deployments scenarios (dense urban, urban, hotspot, indoor, suburban, and rural areas) and traffic profiles and  load in the network node, the types of services as well as the Quality of Experience/Quality of Services. The 3GPP system-wide energy efficiency considerations should  be pursued at three levels: network, site and equipment.
The co-existence of multiple access technologies and mobile systems should be taken into account in maximising energy efficiency with intra/inter-operators network resource sharing  for both capacity and coverage enhancements. The energy efficiency control functions may be activated/deactivated according to operators’ policies including the EE KPI targets, the network operations and traffic load therefore the standardized energy efficiency improvement mechanisms should be designed to enable operators to select and trigger those mechanisms when necessary.
The overall aim for system-wide energy efficiency is to reduce the energy consumption by transmitted traffic volume over the fixed period of time, or in another word, to maximise the supportable throughput per unit of consumed energy. Any added energy consumption for supporting signalling traffic should be minimised. Therefore, the extra system complexity and the signalling traffic as a result of energy consumption optimisation should be minimized.
Also, as an attempt to further reduce energy consumption, next generation network equipment should be implemented in a way that they could tolerate new extended range of temperature and humidity as normal operation conditions (i.e. the operation conditions in which performance and equipment life duration are not affected).   

Proposal:

****************************************Start of change*******************************************
4.1
High Level Requirements

· System-wide Energy Efficiency Key Performance Indicator (EE KPI) for both LTE/EPC Evolution and Next Generation Mobile System/5G shall be defined with references to the standard specifications in other SDO’s such as ETSI.
· Energy Efficiency shall be considered in architecture and functions, in 3GPP standards including LTE/EPC evolution and Next Generation Mobile Systems/5G. 
· 3GPP standards should support energy saving control to maximize energy efficiency under different network loads varying from zero to fully loaded network conditions.
· 3GPP Standards shall aim to ensure that enhancements of standard functions to increase the system capacity and coverage improve energy efficiency. 
· Energy efficiency control and the associated management (statistics collection, monitoring, and report etc) should not adversely affect the system capacity and performance as well as the QoE/QoS.
· In order to provide a holistic view of energy efficiency, this study may consider aspects such as extending the  operation conditions e.g., larger ranges of temperature and humidity in equipment rooms (i.e. the operation conditions in which performance and equipment life duration are not affected) to  areduce power consumption due to air conditioning.
4.2
Architectural Requirements

· The architecture definition and evolution should consider supporting  energy saving capabilities
· energy saving at three levels: network, site,and equipment should be enabled.
· System-wide energy saving standards should consider the coexistence of multi-radio access technoloiges 2G/3G/4G and NextGen New Radio as well as non-3GPP  accesses)improve energy efficiency.
· Resource sharing and network collaborations shall be allowed and necessary enhancements be made  to improve energy efficiency.
· Energy saving operations in different network nodes/sub-systems (e.g. base stations, backhaul networks, core network, backbone as well as UE’s) shall be enabled in a coordinated manner
4.3
Functional Requirements

· Energy efficiency control and the associated management (statistics collection, monitoring, and report etc) should not adversely affect the system capacity and performance as well as the QoE/QoS 
· The energy efficiency control may be localized to a specific network entity and limited to a set of functions to achieve anenergy saving target.
· Balance between distributed and centralized energy efficiency control operations should be made to avoid extra network complexity and signaling
· Energy efficiency control  activation/deactivation  should be performed  under the control of operators’ policy such as the QoE/QoS, network capacity and coverage,  the targeted energy saving KPI, the deployment scenarios (dense urban, urban, hotspot, indoor, rural areas),  network load, traffic density, types of services.
· The extra complexity and signaling to enable energy efficiency control shall be minimized 
****************************************End of change*******************************************
