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Abstract of the contribution: This contribution proposes a potential solution to reduce the energy bill associated to equipment room. 
Introduction
One of the major voices in the energy bill for operators is the one related to conditioning systems of the equipment rooms and data centres.
Any solution which allows reducing the conditioning of the rooms will consequently improve the overall network energy efficiency. 
Currently, 3GPP RAN4 TS 36.104 Annex D (Environmental requirements for the BS equipment) refers to IEC specifications to define operating conditions in equipments rooms. Operating conditions are provided for different classes of equipment and refer mainly to temperature range and humidity of the equipment room:

[…] The BS equipment shall fulfil all the requirements in the full range of environmental conditions for the relevant environmental class from the relevant IEC specifications listed below

60 721-3-3
"Stationary use at weather protected locations
" 

60 721-3-4
"Stationary use at non weather protected locations" 

[…]
Similarly, ETSI EN defines classes of environmental conditions to which telecommunication equipment may be exposed.  Fig. 1, based on ETSI EN 300 019-1-3 v2.4.1 for “Class 3.1: Temperature-controlled locations”, shows a range of temperature and humidity within the equipment room
. In particular, if the temperature and humidity are inside the green area, no degradation in performance and duration of the equipment is expected.
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Fig. 1 – operating conditions in equipment rooms

It is clear that increasing the green area (as shown for example in Fig. 2) can lead to a major saving in conditioning system costs, especially for regions in the world which do not experience extreme climatic conditions. Two conditions must be fulfilled to ensure that the solution is feasible:

· Performance: increasing the area of normal operations for network equipment must not impact equipment performance (e.g. radio performance), equipment average time between failures/equipment life duration and equipment costs

· Comfort for personnel operating in equipment rooms: this topic is out of scope of 3GPP, but owners of equipment rooms must ensure that the national rules for safety of personnel are met
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Fig. 2 – new normal operating conditions in equipment rooms

In 3GPP, for BS conformance testing, 3GPP RAN4 TS 36.141 Annex D specifies the “Normal test environment” as follows:

[…]

When a normal test environment is specified for a test, the test should be performed within the minimum and maximum limits of the conditions stated in Table D.1.

Table D.1: Limits of conditions for Normal Test Environment

	Condition
	Minimum
	Maximum

	Barometric pressure
	86 kPa
	106 kPa

	Temperature
	15(C
	30(C

	Relative Humidity 
	20 %
	85 %

	Power supply
	Nominal, as declared by the manufacturer

	Vibration
	Negligible


[…]

It is therefore proposed to add as a potential solution for Energy Efficiency improvement the definition of a larger range of air temperature and humidity for normal BS test environment in RAN4 specifications. 
Similarly, it would be useful to identify which technical specifications or international standards are relevant to implement a similar proposal for Core Network, switching and data centre equipment.

Proposal:

****************************************Start of change*******************************************
6
Potential Solutions for Energy Efficiency Improvement 
Editor's Note: This section describes the solutions  in designing the architecture and functions to improve energy efficiency.
6.x
Potential Solution x - Extended range for normal operating conditions for radio base stations 

One of the major voices in the energy bill for operators is the one related to conditioning systems of the equipment rooms and data centres.

Any solution which allows reducing the conditioning of the rooms will consequently improve the overall network energy efficiency. 

In 3GPP, for BS conformance testing 3GPP RAN4 TS 36.141 Annex D.2 currently specifies the “Normal test environment” as follows:

[…]

When a normal test environment is specified for a test, the test should be performed within the minimum and maximum limits of the conditions stated in Table D.1.

Table D.1: Limits of conditions for Normal Test Environment

	Condition
	Minimum
	Maximum

	Barometric pressure
	86 kPa
	106 kPa

	Temperature
	15(C
	30(C

	Relative Humidity 
	20 %
	85 %

	Power supply
	Nominal, as declared by the manufacturer

	Vibration
	Negligible


[…]

Increasing the range of air temperature and humidity for the normal BS test environment would bring savings in power consumption as it would minimize (and avoid) the need for air-conditioning system, provided that the following conditions are met:

· The increase of the range of normal operating conditions shall not impact specified minimum requirements and equipment performance (e.g. radio performance), equipment average time between failures/equipment life duration and equipment costs

· Comfort for personnel operating in equipment rooms is always provided: this topic is out of scope of 3GPP, but owners of equipment rooms must ensure that the national rules for safety of personnel are met

So, a new extended range for the normal operating conditions for (weather protected) radio base stations should be defined in order to minimize (and ideally to avoid) room conditioning by ensuring at the same time:

· no impact to specified minimum requirements and no degradation in radio performance 

· no degradation in mean time between failures / equipment life duration

· no increase of cost with respect to equipment operating in conditioned rooms

The solution requires study and possible actions by RAN4 to adapt relevant test specifications, e.g. TS 36.141 Annex D.2 “Normal test environment”. 

If the proposal is to be extended to other kind of network equipment (e.g. Core Network data centres) relevant specifications and/or standards should be identified as well.
6.x.1
Architecture description 
Editor's Note: This clause will contain e.g., terminology, overview, architecture description of the solution. 

There is no impact on architecture
6.x.2
Functional  description 
Editor's Note: This clause will contain function descriptions and the interactions among the network functions.

6.x.3
Solution evaluation 
Editor's Note: This clause will contain evaluation on the system impacts, e.g., UE, access network and non-access network.
****************************************End of change*******************************************
� Weather protected location is a location at which the equipment is protected from direct weather influences (e.g. enclosed or sheltered location)


� 	Temperature and Humidity are measured inside the equipment room (not necessarily close to the equipment)
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