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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
Energy consumption optimisation and the achievable energy efficiency vary according to the traffic load in a network. In the principle of “zero watt @ zero traffic”, the design of 3GPP system architecture and functions should enable the optimisation of the energy consumption when the network or a node is either light loaded or fully loaded by adopting power “available on demand” instead of “always-on”. While the amount of user data traffic  may vary drastically during a 24 hour period and can be characterized by peak time (e.g. from 8:00 am – 8:00 pm) and off-peak time (e.g. between 10:00 pm – 6:00 am),  signalling traffic may not be always transmitted, depending the purpose of the control. For example,  the transmission of  some common channel signalling needs to be kept alive, the transmission of other signalling traffic depends on the behaviour of user data traffic and access activities. It is therefore necessary to  facilitate the separate handling and transmission  of signalling and user data traffic so that energy consumption optimisation can be applied dynamically and separately depending on the signalling and data user traffic load and  their transmission patterns. In addition,  simplification of  the control functions in the aim of reducing unnecessary signalling traffic will lead to the reduction of signalling traffic which will further increase the power saving potentials.
The cost of power consumption has become one of the most significant contributors to MNO’s OPEX.  With the fast increase of data traffic and the co-existence of multiple access technologies and mobile systems,  power consumption  will become more and more costly to support the existing and future mobile services and applications. It has been an expensive asset for an MNO to manage and considered as a form of “source of cost” to be associated with the provisioning of services in a mobile network.  Therefore the concept of network resource allocation and management should consider including “power consumption” as a network resource to enable an operator to manage the provisioning of power and the associated cost in relation to the support of mobile services and applications.  
In consideration of the above observations, this contribution proposes some general principles influencing the architecture and functions in 3GPP standards to optimise the power consumption and subsequently improve energy efficiency.
Proposal:

****************************************Start of change*******************************************
4.4
Energy Efficiency Control Principles
· Leverage, when possible or applicable (e.g. for UEs in networks supporting Dual connectivity)  the separation of control plane and user plane traffic (e.g. carried over separate bearers or even network elements/entities) to enhance energy efficiency by enabling separate handling of signaling traffic from data traffic e.g. signaling traffic on long-range low-bandwidth transmission on macro cells while user data on short distance and high-throughput transmission such as small cells.
· Consider applying separate energy efficiency improvement mechanisms in consideration of the different traffic profiles, patterns , network/link load and deployment scenarios (dense urban/urban/hotspot/indoor/rural)
· Leverage simplification of control functions such as access control, session, mobility/handover, location management etc to reduce signaling traffic to improve energy efficiency.
· Consider “On-demand” power saving y by enabling energy saving operations such as switch off or  enabling “energy saving mode” (e.g. sleep mode) of those “redundant” network nodes with no or  low data traffic load.
· Dynamic Management of “Energy” Resource
· Classification of Energy Efficiency (CoE) levels and association of CoE with services,  types of traffic (common channel signaling, data session management signaling, user data etc), network functions/components and deployment scenarios.
· On-demand allocation  of “energy” depending on the network status (deployment scenarios, network capacity and load conditions , data vs. signaling traffic, and the energy consumption status) and the user status (traffic/connection density, services/applications.
· Operators Policies  Control based on  CoE: allocate network resources based on QoS and CoE. E.g. macro cell for less stringent CoE traffic such as common control signaling traffic (broadcast channels, synchronization signals) and small cells for session management  signaling traffic and data traffic.
· Synchronize and coordinate the energy saving operations in different network nodes/sub-systems (e.g. base stations, backhaul networks, core network, backbone).
****************************************End of change*******************************************
