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1. Introduction
Study item for “Energy Saving for UMTS” was agreed in 3GPP RAN#46. Energy saving  is important for operators for operational efficiency. Energy consumption is a significant operational cost factor for existing Vodafone networks, and is also of concern for our environmental objectives. Smaller cost effective nodes such as femto’s and pico’s are increasing being deployed. Whilst these nodes require less power budget, they provide smaller coverage area. With increased data rate and more denser networks, need for energy efficiency is expected to increase further and so is the requirement for low energy base station technology. Hence there is an increased focus on identifying opportunities for energy efficiency.  
2. Discussion

The main driver for the study has been to find solutions for macro-cell deployments. There are already a large number of macro base stations deployed, and solutions are requested with following guidelines in mind for a Base Station in “energy-saving” mode: 
1) Minimise additional latency to call setup

2) Allow the UE to know that 3G coverage is available
3) Do not rely on other RATs being present, as this is not always the case.

4) Whilst backwards compatibility for legacy UEs is not a pre-requisite for a solution, it would obviously be preferable to be able to minimise the impact on the level of service available for legacy UEs. The level of impact will be taken into account when considering the 
Proposal 1: Find energy-saving solutions inline with the above guidelines for macro deployments.
As well as energy-saving for macro cells, it is desirable to develop solutions for small cell deployments. It is our understanding that the overall efficiency for small cells is poorer than macrocells due to the greater proportional impact of essential background operations. Our analysis has shown that the overall efficiency of WCDMA HSDPA femtocell could be as much as 10 times less than that of a macro base station. 
Hence efficiency of small cells is required to be increased further. Solutions envisaged should also consider multiple RAT’s (e.g. Femto cells supporting HSPA and LTE).
Proposal 2: Additional focus of efforts on increasing energy efficiency for small cells 
Power budget for a base station is made up of several of base station components. Base station transceivers are relatively flexible as can be turned on/off for varying periods in time. This allows for more efficient operation of the Power Amplifier, which consumes significant part of a typical outdoor base station. Conventional techniques such as Remote shut-down of base station during low traffic hours or sleep mode for base stations with turning off of few carriers is well known. However, this may be unacceptable for some deployment scenarios where the operator has a single access technology or a single carrier, and may not provide much gain if the PA is being shared across the active carriers. Further studies should focus on possibility of shutting down the PA of base station dynamically to address partial and frequent varying load condition and to address other short comings of complete base station or carrier shut-down. 
Proposal 3: Investigate system improvements that could facilitate more efficient PA operation to allow for greater energy efficiency.
3. Summary and conclusions

In this paper we discuss the driver for energy saving at the base station from an operator perspective and list some of the focus areas to prioritize for the study in RAN WG’s. It is requested to agree on the capture the proposals made in this document into the Technical Report.  
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