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Foreword

This Technical Specification has been produced by the 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 this TS, 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 thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 Indicates TSG approved document under change control.

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

z thethird digit isincremented when editorial only changes have been incorporated in the specification.
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1 Scope

The present document specifies the Radio Frequency (RF) test methods and conformance requirements for UTRA Base
Stations (BS) operating in the TDD mode. These have been derived from, and are consistent with, the UTRA base
station (BS) specifications defined in 3GPP TS 25.105 [1]. The document covers both options of the TDD mode, which
are the 3,84 Mcps and the 1,28 Mcps options respectively. The requirements are listed in different subsections only if
the parameters deviate.

Inthis TS, the reference point for RF connections (except for the measurement of mean transmitted RF carrier power) is
the antenna connector, as defined by the manufacturer. This TS does not apply to repeaters or RF devices which may be
connected to an antenna connector of a BS.

2 References

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

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

* For aspecific reference, subsequent revisions do not apply.

« For anon-specific reference, the latest version applies. In the case of areference 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.

e A non-specific reference to an ETS shall also be taken to refer to later versions published as an EN with the same

number.

[1] 3GPP TS 25.105: "UTRA (BS) TDD: Radio transmission and reception".

[2] IEC 60721-3-3 (1994): "Classification of environmental conditions - Part 3: Classification of
groups of environmental parameters and their severities - Section 3: Stationary use at weather
protected locations'

[3] IEC 60721-3-4 (1995): "Classification of environmental conditions - Part 3: Classification of
groups of environmental parameters and their severities - Section 4. Stationary use at non-weather
protected locations'.

[4] IEC 60068-2-1 (1990): "Environmental testing - Part 2: Tests. Tests A: Cold".

[5] ETR 028: "Uncertainties in the measurement of mobile radio equipment characteristics'.

[6] Recommendation ITU-R SM.329: " Unwanted emissions in the spurious domain ".

[7] Recommendation ITU-R SM.328: " Spectra and bandwidth of emissions’.

[8] IEC 60068-2-6 (1995): "Environmental testing - Part 2: Tests - Test Fc: Vibration (sinusoidal)".

[9] 3GPP TR 25.942: "RF System Scenarios'.

[10] ITU-T recommendation O.153: "Basic parameters for the measurement of error performance at bit

rates below the primary rate".
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3 Definitions, symbols, and abbreviations

3.1 Definitions

Ancillary RF amplifier: a piece of equipment, which when connected by RF coaxial cablesto the BS, has the primary
function to provide amplification between the transmit and/or receive antenna connector of a BS and an antenna without
requiring any control signal to fulfil its amplifying function.

Bit Error Ratio: The Bit Error Ratio is defined as the ratio of the bits wrongly received to al data bits sent. The bits
are the data bits above the convolutional/turbo decoder. The BER is the overall BER independent of frame erasures or
when erased frames are not defined.

Block Error Ratio: A Block Error Ratio is defined as the ratio of the number of erroneous blocks received to the total
number of blocks sent. An erroneous block is a Transport Block whose cyclic redundancy check (CRC) iswrong.

Power Spectral Density: The units of Power Spectral Density (PSD) are extensively used in this document. PSD isa
function of power versus frequency and when integrated across a given bandwidth, the function represents the mean
power in such a bandwidth. When the mean power is normalised to (divided by) the chip-rate it represents the mean
energy per chip. Some signals are directly defined in terms of energy per chip, (DPCH_Ec, Ec, and P-CCPCH_Ec) and
others defined in terms of PSD (lo, loc, lor and Tor). There aso exist quantities that are aratio of energy per chip to
PSD (DPCH_Ec/lor, Ec/lor etc.). Thisisthe common practice of relating energy magnitudes in communication
systems.

It can be seen that if both energy magnitudes in the ratio are divided by time, the ratio is converted from an energy ratio
to apower ratio, which is more useful from a measurement point of view. It follows that an energy per chip of X
dBm/3.84 MHz can be expressed as a mean power per chip of X dBm. Similarly, asignal PSD of Y dBn/3.84 MHz can
be expressed as a signal power of Y dBm.

M ean power: When applied to a CDMA modulated signal thisis the power (transmitted or received) in a bandwidth of
at least (1+ o) timesthe chip rate of the radio access mode. The period of measurement shall be a transmit timeslot
excluding the guard period unless otherwise stated.

NOTE: Theroll-off factor a isdefined in section 6.8.1.

RRC filtered mean power: The mean power as measured through a root raised cosine filter with roll-off factor o and a
bandwidth equal to the chip rate of the radio access mode.

NOTE: The RRC filtered mean power of a perfectly modulated CDMA signal is 0.246 dB lower than the mean
power of the same signal.

Code domain power: That part of the mean power which correlates with a particular (OV SF) code channel. The sum

of all powers in the code domain equals the mean power in a bandwidth of (1+ o) times the chip rate of the radio access
mode.

Output power: The mean power of one carrier of the base station, delivered to aload with resistance equal to the
nominal load impedance of the transmitter.

M aximum output power: The mean power level per carrier of the base station measured at the antenna connector ina
specified reference condition. The period of measurement shall be a transmit timeslot excluding the guard period.

Rated output power: Rated output power of the base station is the mean power level per carrier that the manufacturer
has declared to be available at the antenna connector.

Total power dynamic range: The difference between the maximum and the minimum output power of the base station
for a specified reference condition.

3.2 Symbols

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

a Roll-off factor
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3.3

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

Abbreviations

3GPP 3rd Generation Partnership Project

16QAM 16 — Quadrature Amplitude M odulation

AWGN Additive White Gaussian Noise

BER Bit Error Ratio

BLER Block Error Ratio

dB decibel

dBm decibel relative to 1 milliWatt

DPCHo Mechanism used to simulate an individual intracell interferer in the cell with one code and a
spreading factor of 16

DPCH, _E, . ) . .

- Ratio of the average transmit energy per PN chip for the DPCH, to the total transmit power

or
spectral density of all usersin the cell in one timeslot as measured at the BS antenna connector

EVM Error Vector Magnitude

F Frequency (of the assigned channel frequency of the wanted signal)

Fuw Frequency offset of the unwanted interfering signal from the assigned channel frequency of the
wanted signal

HSDPA High Speed Downlink Packet Access

HS-DSCH High Speed Downlink Shared Channel

HS-PDSCH High Speed Physical Downlink Shared Channel

IMT-2000 International Mobile Telecommunications 2000

loc Power spectral density (integrated in a noise bandwidth equal to the chip rate and normalized to
the chip rate) of aband limited white noise source (simulating interference from other cells) as
measured at the BS antenna connector.

Tor Received power spectral density (integrated in a bandwidth (1+a) times the chip rate and
normalized to the chip rate) of all usersin the cell in one timeslot as measured at the BS antenna
connector

IPR Intellectual Property Rights

P Output power

Pout Output power of the base station

Pmax Maximum output power of the base station

QPSK Quadrature Phase Shift Keying

RBER Residual BER

REFSENS Reference Sensitivity Level

RMS Root-Mean Square

PRAT Rated output power of the base station

RRC Root-Raised Cosine

Tc Chip duration

TS Time Slot

4 Frequency bands and channel arrangement
4.1 General

Theinformation presented in this section is based on a chip rate of 3,84 Mcps and 1,28 Mcps respectively.

NOTE: Other chip rates may be considered in future rel eases.

4.2 Frequency bands
UTRA/TDD is designed to operate in the following bands:
a) 1900-1920 MHz: Uplink and downlink transmission

2010-2025 MHz  Uplink and downlink transmission
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b)* 1850 — 1910 MHz:  Uplink and downlink transmission
1930-1990 MHz:  Uplink and downlink transmission
€)* 19101930 MHz: Uplink and downlink transmission
* Used in ITU Region 2
Additional alocationsin ITU region 2 are FFS.
Deployment in existing and other frequency bandsis not precluded.

The co-existence of TDD and FDD in the same bandsis still under study in WGA4.

4.3 TX-RX frequency separation

4.3.1 3,84 Mcps TDD option

No TX-RX frequency separation is required as Time Division Duplex (TDD) is employed. Each TDMA frame consists
of 15 timeslots where each timeslot can be allocated to either transmit or receive.

4.3.2 1,28 Mcps TDD option

No TX-RX frequency separation is required as Time Division Duplex (TDD) is employed. Each subframe consists of 7
main timeslots where all main timeslots (at |east the first one) before the single switching point are allocated UL and all
main timeslots (at |east the last one) after the single switching point are allocated DL.

4.4 Channel arrangement

4.4.1 Channel spacing

441.1 3,84 Mcps TDD option

The nominal channel spacing is5 MHz, but this can be adjusted to optimise performance in a particular deployment
scenario.

4.4.1.2 1,28 Mcps TDD option

The nominal channel spacing is 1,6 MHz, but this can be adjusted to optimise performance in a particular deployment
scenario.

442 Channel raster

The channel raster is 200 kHz, which means that the carrier frequency must be a multiple of 200 kHz.

4.4.3 Channel number

The carrier frequency is designated by the UTRA absolute radio frequency channel number (UARFCN). The value of
the UARFCN in the IMT2000 band is defined as follows:

N;=50F MHz 0,0 < F=<3276,6 MHz

where F isthe carrier frequency in MHz
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5 General test conditions and declarations

The requirements of this clause apply to al applicabletestsin this TS.

Many of the testsin this TS measure a parameter relative to avalue that is not fully specified in the UTRA
specifications. For these tests, the Minimum Requirement is determined relative to a nominal value specified by the
manufacturer.

Certain functions of aBS are optional in the UTRA specifications. Some requirements for the BS may be regional as
listed in subclause 5.17.

When specified in atest, the manufacturer shall declare the nominal value of a parameter, or whether an option is
supported.

51 Base station classes

5.1.1  Applicability of requirements and BS class definition

The requirements in this specification apply to both Wide Area base stations and Local Area base stationsin co-
ordinated network operation, unless otherwise stated.

Wide Area BS are characterised by requirements derived from Macro Cell and Micro Cell scenarios with BS to UE
coupling losses equal to 70 dB and 53 dB. The Wide Area Base Station has the same requirements as the base station
for General Purpose application in Release 99 for 3.84 Mcps option, and in release 4 for both 3.84 Mcps and 1.28 Mcps
option.

Local AreaBS are characterised by requirements derived from Pico Cell scenarios with a BS to UE coupling loss equals
to 45 dB.
5.1.2 Manufacturer’s declaration

The manufacturer shall declare the intended class of the BS under test.

5.2 Output power

The manufacturer shall declare the rated output power, PRAT, of the base station. PRAT is defined in subclause 3.1.

5.3 Specified frequency range

The manufacturer shall declare:
- which of the frequency bands defined in sub-clause 4.2 is supported by the BS.

- thefrequency range within the above frequency band(s) supported by the BS. As TDD is employed, the same
frequency rangeis used for transmit and receive operation.

Many testsin this TS are performed with appropriate frequencies in the bottom, middle and top of the operating
frequency band of the BS. These are denoted as RF channels B (bottom), M (middle) and T (top).

Unless otherwise stated, the test shall be performed with asingle carrier at each of the RF channelsB, M and T.

When the requirements are specific to multiple carriers, and the BS is declared to support N>1 carriers, numbered from
1to N, theinterpretation of B, M and T for test purposes shall be as follows:

For testing at B,
- thecarrier of lowest frequency shall be centered on B.

For testing at M,
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