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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

Introduction

During TSG RAN meeting #19, a new study item called “Low Output Powers for general purpose FDD BS” was created. The purpose of the present document is to record the required changes of the specifications and to gather all information in order to trace the history and the status of the Study Item. 
1
Scope

Maximum output power, Pmax, of the base station is the mean power level per carrier measured at the antenna connector in specified reference condition, as defined in [3], section 6.2.1. The lowest maximum output power that can be set for a base station in the actual specifications is 0 dBm. The lowest output power that can be allocated to an individual channel (e.g. CPICH, DPCH, etc) in a carrier is -10 dBm in the actual specifications.  

The aim of this document is to collect the changes to the specifications needed to allow a maximum output power of less than 0 dBm and a lowest power for an individual carrier channel of less than -10 dBm, in order to comply with the requirements in [3].

It must be clearly understood that the purpose of this SI is not to create a new interface within the base station; its purpose is just to enlarge the Pmax range of the actual base station, in order to allow lower Pmax values. An actual BS doesn’t necessarily have to comply with the whole Pmax range: it will only fulfil a subrange of the Pmax range.
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies.  In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
Tdoc RP-030198: "Low output power FDD Base Station".

[2]
Tdoc RP-030194: "Status of supporting low level output powers for FDD base stations within the 3GPP RAN specifications today".

[3]
3GPP TS 25.104 v6.1.0: “BS Radio transmission and reception (FDD)”.

[4]
3GPP TS 25.141 v6.1.0: “Base Station (BS) conformance testing (FDD)”.

3
Abbreviations

For the purposes of the present document, the following abbreviations apply:

3G
Third Generation

3GPP
Third Generation Partnership Project

BS
Base Station

CPICH
Common Pilot Channel

DL
Down Link

FDD
Frequency Division Duplex

Pmax
Maximum Output Power

RAN
Radio Access Network

RF
Radio Frequency

SI
Study Item

TR
Technical Report

TS
Technical Specification

TSG
Technical Specification Group

UE
User Equipment

UMTS
Universal Mobile Telecommunications System

UTRA
Universal Terrestrial Radio Access

UTRAN
Universal Terrestrial Radio Access Network

WG
Working Group

4
New range for the maximum output power

According to several RF distribution systems manufacturers, a useful range for the Pmax of the input carrier to the distribution system would go from -20 to +10 dBm. 
So this document analyses the changes needed in order to allow a Pmax down to -20 dBm.

5
Background
Many companies have stated that the existence of a low output power base station could be very beneficial:

1. It would increase the flexibility in radio network deployment, which should be one of the characteristics of a 3G system.

2. It wouldn’t be necessary to attenuate a high power signal before feeding an active external distribution system (lower power consumption, positive environmental effects),

3. It would facilitate sharing infrastructures (e.g. repeater systems) among operators, especially in locations where it is difficult to find sites, or where operators are forced by regulators to share the infrastructures, 
4. It would allow the placement of one or several base stations in a centralised position, with separate RF power amplifiers distributed closer to the subscriber positions, thus reducing interference while meeting the unwanted emissions requirements.

5. By placing the base stations at one location, less supporting infrastructure would be required and maintenance would be simplified.

During TSG RAN meeting #19, document [2] was presented, analysing the status of supporting low level output powers for FDD base stations within the 3GPP RAN specifications today. In that meeting, a new SI called “Low Output Powers for general purpose FDD BS” was created, in order to analyse the needed changes against the current specifications to allow low output power base stations.
6
Analysis
In order to extend the Pmax range to lower values, the following specifications have been analysed to obtain the requirements in the RF interface:

1. TS 25.104 v6.1.0, [3].
2. TS 25.141 v6.1.0, [4].
This analysis is based on [2], presented during TSG RAN meeting #19.

6.1
Analysis of TS 25.104

4.2
Base station classes

The requirements in this specification apply to Wide Area Base Stations, Medium Range Base Stations and Local Area Base Stations unless otherwise stated. 

Wide Area Base Stations are characterised by requirements derived from Macro Cell scenarios with a BS to UE minimum coupling loss equals to 70 dB. The Wide Area Base Station class has the same requirements as the base station for General Purpose application in Release 99, 4 and 5.

Medium Range Base Stations are characterised by requirements derived from Micro Cell scenarios with a BS to UE minimum coupling loss equals to 53 dB.

Local Area Base Stations are characterised by requirements derived from Pico Cell scenarios with a BS to UE minimum coupling loss equals to 45 dB.

The base station with low output power is not a new base station class. Any existing base station class can have a low Pmax.
6
Transmitter characteristics

6.1
General

Unless otherwise stated, the requirements in Section 6 assume that the transmitter is not equipped with diversity. For transmitters with diversity, the requirements apply to each antenna connector separately, with the other one terminated or disabled .The requirements are otherwise unchanged.

Unless otherwise stated, the transmitter characteristics are specified at the BS antenna connector (test port A) with a full complement of transceivers for the configuration in normal operating conditions. If any external apparatus such as a TX amplifier, a filter or the combination of such devices is used, requirements apply at the far end antenna connector (port B).
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Figure 6.1: Transmitter test ports
For this analysis, it is assumed that the port of concern is test port A.
6.2
Base station output power

Output power, Pout, of the base station is the mean power of one carrier delivered to a load with resistance equal to the nominal load impedance of the transmitter.

Rated output power, PRAT, of the base station is the mean power level per carrier that the manufacturer has declared to be available at the antenna connector.
6.2.1
Base station maximum output power

Maximum output power, Pmax, of the base station is the mean power level per carrier measured at the antenna connector in specified reference condition.
The rated output power, PRAT, of the BS shall be as specified in Table 6.0A.

Table 6.0A: Base Station rated output power
	BS class
	PRAT

	Wide Area BS
	-*

	Medium Range BS
	< +38 dBm

	Local Area BS
	< + 24 dBm


Note *:
There is no upper limit required for the rated output power of the Wide Area Base Station like for the base station for General Purpose application in Release 99, 4, and 5.
6.2.1.1
Minimum requirement

In normal conditions, the Base station maximum output power shall remain within +2 dB and -2dB of the manufacturer's rated output power.

In extreme conditions, the  Base station maximum output power shall remain within +2.5 dB and -2.5 dB of the manufacturer's rated output power.

In certain regions, the minimum requirement for normal conditions may apply also for some conditions outside the range of conditions defined as normal.
The rated output power, PRAT, would be in the range from -20 dBm to the actual maximum PRAT. This is in-line with the output power specifications within [3].

6.4.2
Power control dynamic range

The power control dynamic range is the difference between the maximum and the minimum code domain power of a code channel for a specified reference condition.

6.4.2.1
Minimum requirements

Down link (DL) power control dynamic range:

Maximum code domain power: BS maximum output power - 3 dB or greater

Minimum code domain power: BS maximum output power - 28 dB or less

If minimum Pmax is -20 dBm, the maximum individual code power would be –23 dBm, and the minimum –48 dBm. Although the lower limit is probably not useful, it could be met.
6.4.3
Total power dynamic range

The total power dynamic range is the difference between the maximum and the minimum output power for a specified reference condition.

NOTE:
The upper limit of the dynamic range is the BS maximum output power. The lower limit of the dynamic range is the lowest minimum power from the BS when no traffic channels are activated.

6.4.3.1
Minimum requirement

The downlink (DL) total power dynamic range shall be 18 dB or greater.

In this case the minimum output power would be –38 dBm. This implies a CPICH minimum power of -38 dBm. The lowest output power for an individual code (e.g. DPCH) has already been established by the power control dynamic range.
6.6.2
Out of band emission

Table 6.6: Spectrum emission mask values, BS maximum output power  P < 31 dBm
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement Band I, II, II
	Measurement bandwidth2

	2.5 MHz ( (f < 2.7 MHz
	2.515MHz  ( f_offset < 2.715MHz  
	-22 dBm
	30 kHz 

	2.7 MHz ( (f < 3.5 MHz
	2.715MHz  ( f_offset < 3.515MHz
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	30 kHz 

	(see note 3)
	3.515MHz  ( f_offset < 4.0MHz 
	-34 dBm
	30 kHz 

	3.5 MHz ( (f < 7.5 MHz
	4.0MHz  ( f_offset < 8.0MHz
	-21 dBm
	1 MHz 

	7.5 MHz ( (f ( (fmax
	8.0MHz  ( f_offset < f_offsetmax 
	-25 dBm
	1 MHz 


Spectrum emissions are fully specified for a maximum output power of –20dBm.

All other transmitter requirements in [3] are fully specified for a maximum output power of –20 dBm.

6.2
Analysis of TS 25.141

All tests within [4] can be performed with a maximum output power of –20 dBm, tested at port A.

7
Changes to the specifications needed to allow a low output power

7.1
TSG RAN WG2 specifications

Editor's note: This subsection should capture the modifications to TSG RAN WG2 specifications. 

7.2
TSG RAN WG3 specifications

Editor's note: This subsection should capture the modifications to TSG RAN WG3 specifications. 

7.3
TSG RAN WG4 specifications

Editor's note: This subsection should capture the modifications to TSG RAN WG4 specifications. 
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