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1
Background

At the meeting #11 of RAN WG4 held in San Diego, CA/USA, 29 February – 3 March 2000, it was agreed to amend TS 25.105 "UTRA (BS) TDD; Radio transmission and reception" by two CRs dealing with the definition of maximum output power, Pmax, and rated output power, PRAT (see CR 025 in R4-000199 and CR 026 in R4-000200). Both CRs were subsequently approved by TSG RAN #7 and incorporated into version 3.2.0 of TS 25.105.

It is the aim of the present contribution to propose a CR to TS 25.142 "Base station conformance testing (TDD)" which aligns the definitions of Pmax and PRAT with the approved CRs to TS 25.105 mentioned above.

In addition, the faulty duplication of subclause 6.6.2.2.4.1 was corrected by deleting one of the two identical versions.

2
Proposal
It is proposed that the attached CR to TS 25.142 on the definitions of Pmax and PRAT is adopted and incorporated into TS 25.142.
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3
Definitions, symbols, and abbreviations

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

3GPP
3rd Generation Partnership Project

(
Roll-off factor

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 


[image: image2.wmf]or

c

o

I

E

DPCH

_


Ratio of the average transmit energy per PN chip for the DPCHo to the total transmit power spectral density of all users in 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

IMT-2000
International Mobile Telecommunications 2000

Ioc
Power spectral density of a band limited white noise source (simulating interference form other cells) as measured at the BS antenna connector.

Îor
Received power spectral density of all users in the cell in one timeslot as measured at the BS antenna connector

IPR
Intellectual Property Rights

P
Transmit power

Pout
Output power of the base station; defined as the mean power of one carrier delivered to a load with resistance equal to the nominal load impedance of the transmitter during one slot
Pmax
Maximum output power of the base station; defined as the mean power level per carrier over an active timeslot measured at the antenna connector for a specified reference condition
RBER
Residual BER

REFSENS
Reference Sensitivity Level

RMS
Root-Mean Square
PRAT
Rated output power of the base station; defined as the mean power level per carrier over an active timeslot that the manufacturer has declared to be available at the antenna connector
RRC
Root-Raised Cosine

TC
Chip duration

TS
Time Slot

5
General test conditions and declarations

The requirements of this clause apply to all tests in this TS, when applicable.

The general conditions during the tests should be according to the relevant parts of ETR 027 [2] (methods of measurement for mobile radio equipment) with the exceptions and additions defined in the individual tests.

Many of the tests in this TS measure a parameter relative to a value which is not fully specified in the UTRA specifications. For these tests, the conformance requirement is determined relative to a nominal value specified by the manufacturer.

Certain functions of a BS are optional in the UTRA specifications.

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

5.1
Base station classes

The requirements in this specification apply to base stations intended for general-purpose applications in co-ordinated network operation.

In future, further classes of base stations may be defined; the requirements for these may be different than for general-purpose applications.

5.2
Output power 
The manufacturer shall declare the rated  output power, PRAT, of the base station which is defined as the mean power level per carrier over an active timeslot available at the antenna connector; see subclause 6.2.

6
Transmitter characteristics

6.1
General

Unless otherwise stated, all measurements shall be made at the BS antenna connector.

6.2
Maximum output power
6.2.1
Definition and applicability

Output power, Pout, of the base station is the power of one carrier delivered to a load with resistance equal to the nominal load impedance, when averaged (in the sense of thermal power) over the useful part of the burst (time slot).
Rated output power, PRAT, of the base station is the mean power level per carrier over an active timeslot that the manufacturer has declared to be available at the antenna connector.
Maximum output power, Pmax, of the base station is the mean power level per carrier over an active timeslot measured at the antenna connector for a specified reference condition. 

The requirements in this subclause shall apply to base stations intended for general-purpose applications. 

6.2.2
Conformance requirements

In normal conditions, the base station maximum output power shall remain within +2 dB and –2 dB 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.

The reference for this requirement is TS 25.105 subclause 6.2.1.1.

6.2.3
Test purpose

The test purpose is to verify the accuracy of the maximum output power across the frequency range and under normal and extreme conditions for all transmitters in the BS.

6.2.4
Method of test

6.2.4.1
Initial conditions

(1) The transmitter under test and all other transmitters of the base station (if any) are switched on.

(2) The power of the transmitters not under test (if any) are controlled down.  

(3) Connect the power measuring equipment to the BS antenna connector.

(4) Set the parameters of the transmitted signal according to table 6.2.4.1.1.
Table 6.2.4.1.1: Parameters of the transmitted signal for maximum output power test

Parameter
Value/description

TDD Duty Cycle
TS i; i = 0, 1, 2, ..., 14:



transmit, 
if  i is even;



receive, 
if  i is odd.

BS output power setting
PRAT

Number of DPCH in each active TS
9

Power of each DPCH
1/9 of Base Station output power 

Data content of DPCH
real life 

(sufficient irregular)

6.2.4.2
Procedure

(1) Measure thermal power over the 2464 active chips of an even time slot (this excludes the guard periods), and with a measurement bandwidth of at least 5 MHz. 

(2) Average over TBD time slots.

(3) Run steps (1) and (2) for RF channels Low / Mid / High.

6.2.5
Test requirements
The value of the measured output power, derived according to subclause 6.2.4.2, shall be within the tolerance defined in subclause 6.2.2.

6.3
Frequency stability
6.3.1
Definition and applicability

Frequency stability is the ability of the BS to transmit at the assigned carrier frequency. 

The requirements in this subclause shall apply to base stations intended for general-purpose applications. 

6.3.2
Conformance requirements

The BS frequency stability shall be within  ( 0,05 ppm.

The reference for this requirement is TS 25.105 subclause 6.3.1.

6.3.3
Test purpose

The test purpose is to verify the accuracy of the carrier frequency across the frequency range and under normal and extreme conditions.

6.3.4
Method of test

6.3.4.1
Initial conditions

(1) The transmitter under test and all other transmitters of the base station (if any) are switched on.

(2) The power of the transmitters not under test (if any) are controlled down.  

(3) Connect the tester to the BS antenna connector.

(4) Set the parameters of the transmitted signal according to table 6.3.4.1.1.
Table 6.3.4.1.1: Parameters of the transmitted signal for frequency stability test

Parameter
Value/description

TDD Duty Cycle
TS i; i = 0, 1, 2, ..., 14:



transmit, 
if  i is even;



receive, 
if  i is odd.

Number of DPCH in each active TS
1

BS output power setting
PRAT

Data content of DPCH
real life 

(sufficient irregular)

6.4.5
Primary CCPCH power
6.4.5.1
Definition and applicability

Primary CCPCH power is the transmission power of the Primary Common Control Physical Channel averaged over the transmit timeslot. Primary CCPCH power is signaled on the BCH.

The requirements in this subclause shall apply to base stations intended for general-purpose applications. 

6.4.5.2
Conformance requirements

The error between the BCH-broadcast value of the Primary CCPCH power and the Primary CCPCH power averaged over the timeslot shall not exceed the values in table 6.4.5.2.1. The error is a function of the total power averaged over the timeslot, Pout, and the manufacturer's rated output power, PRAT.
Table 6.4.5.2.1: Errors between Primary CCPCH power and the broadcast value 

Total power in slot, dB
PCCPCH power tolerance

PRAT - 3 < Pout ( PRAT + 2
+/- 2,5 dB

PRAT - 6 < P ( PRAT - 3
+/- 3,5 dB

PRAT - 13 < P ( PRAT - 6
+/- 5 dB

The reference for this requirement is TS 25.105 subclause 6.4.5.
6.4.5.3
Test purpose

The power of the Primary CCPCH received by the UE, together with the information on the Primary CCPCH nominal transmit power signaled on the BCH, are used by the UE for path loss estimation and adjustment of its own transmit power. Therefore, deviations of the Primary CCPCH power from its nominal value are transposed by the UE into deviations from the wanted transmit power of the UE.

The test purpose is to verify that the Primary CCPCH power remains within its specified tolerances under normal and extreme conditions. 

6.4.5.4
Method of test

6.4.5.4.1
Initial conditions

(1) Connect the BS tester to the antenna connector of the BS under test. The BS tester must have the ability to analyze the output signal of the BS under test with respect to code domain power, by applying the global in-channel Tx test method described in Annex C.

(2) Set the parameters of the BS transmitted signal according to table 6.4.5.4.1.1.

Table 6.4.5.4.1.1: Parameters of the BS transmitted signal for Primary CCPCH power testing

Parameter
Value/description

TDD Duty Cycle
TS i; i = 0, 1, 2, ..., 14:



transmit, 
if  i is even;



receive, 
if  i is odd.

Time slots carrying PCCPCH
TS 0 and TS 8

Number of additional DPCH in TS 0 and TS 8
3

BS output power setting
PRAT

Relative power of PCCPCH
¼ of BS output power

Relative power of each DPCH in TS 0 and TS 8
¼ of BS output power

Data content of DPCH
real life 

(sufficient irregular)

6.4.5.4.2
Procedure

(1) Measure the PCCPCH power in TS 0 and TS 8 by applying the global in-channel Tx test method described in Annex C.
(2) Reduce the base station output power by 2 dB, 5 dB and 13 dB, without changing the relative powers of the PCCPCH and the DPCHs, and repeat step (1) for each output power setting.

6.4.5.5
Test requirements
The Primary CCPCH power, measured according to subclause 6.4.5.4.2, shall be within the limits defined in subclause 6.4.5.2.

6.5
Transmit OFF power
6.5.1
Definition and applicability

The transmit OFF power is the maximum residual output power within the channel bandwidth when the BS does not transmit.
6.5.2
Conformance requirements

The transmit OFF power shall be less than –79 dBm measured with a filter that has a Root-Raised Cosine (RRC) filter response with a roll-off ( = 0,22 and a bandwidth equal to the chip rate.

The reference for this requirement is TS 25.105 subclause 6.5.1.

6.5.3
Test purpose

This test verifies the ability of the BS to reduce its transmit OFF power to a value below the specified limit. This ability is needed to minimize the interference for other users receiving on the same frequency.

6.5.4
Method of test

6.5.4.1
Initial conditions

(1) Connect the power measuring equipment to the BS antenna connector.

(2) Set the parameters of the transmitted signal according to table 6.5.4.1.1.
Table 6.5.4.1.1 
Parameters of the transmitted signal for transmit OFF power test

Parameter
Value/description

TDD Duty Cycle
TS i; i = 0, 1, 2, ..., 14:



transmit, 
if  i is even;



receive, 
if  i is odd.

BS output power setting
PRAT

Number of DPCH in each active TS
9

Power of each DPCH
1/9 of Base Station output power

Data content of DPCH
Real life 

(sufficient irregular)

6.5.4.2
Procedure

(1) Measure the power of the BS output signal chipwise (i.e. averaged over time intervals of one chip duration) over the transmit off power period starting 20 chips before the start of the odd time slots TS i  (receive time slots of the BS), and ending 16 chips before the next even time slot (transmit time slot of the BS) starts, and with a measurement filter that has a RRC filter response with a roll off ( = 0,22 and a bandwidth equal to the chip rate. If the power measuring equipment is based on signal sampling, the sampling theorem shall be met. In this case, the power is determined by calculating the RMS value of the signal samples taken at the measurement filter output over one chip duration.

 (2) Run steps (1) and (2) for RF channels Low / Mid / High.

6.5.5
Test requirements
The value of the transmit OFF power derived according to subclause 6.5.4.2, shall be below the limit defined in subclause 6.5.2.

6.6
Output RF spectrum emissions

6.6.1
Occupied bandwidth 

6.6.1.1
Definition and applicability

Occupied bandwidth is a measure of the bandwidth containing 99% of the total integrated power for transmitted spectrum and is centered on the assigned channel frequency. 
The requirements in this subclause shall apply to base stations intended for general-purpose applications. 

6.6.1.2
Conformance requirements

The occupied bandwidth shall be less than 5 MHz based on a chip rate of 3,84 Mcps. 

The reference for this requirement is TS 25.105 subclause 6.6.1.
6.6.1.3
Test purpose

The occupied bandwidth, defined in the Radio Regulations of the International Telecommunication Union ITU, is a useful concept for specifying the spectral properties of a given emission in the simplest possible manner; see also Recommendation ITU-R SM.328-9 [7]. The test purpose is to verify that the emission of the BS does not occupy an excessive bandwidth for the service to be provided and is, therefore, not likely to create interference to other users of the spectrum beyond undue limits.

6.6.1.4
Method of test

6.6.1.4.1
Initial conditions

(1) Connect the measuring equipment to the antenna connector of the BS under test.

(2) Set the parameters of the BS transmitted signal according to table 6.6.1.4.1.1.

Table 6.6.1.4.1.1: Parameters of the BS transmitted signal for occupied bandwidth testing

Parameter
Value/description

TDD Duty Cycle
TS i; i = 0, 1, 2, ..., 14:



transmit, 
if  i is even;



receive, 
if  i is odd.

BS output power setting
PRAT

Number of DPCH in each active TS
9

Power of each DPCH
1/9 of Base Station output power

Data content of DPCH
Real life 

(sufficient irregular)

6.6.2.1.4
Method of test

6.6.2.1.4.1
Initial conditions

(1) Connect the measuring equipment to the antenna connector of the BS under test.

(2) Set the parameters of the BS transmitted signal according to table 6.6.2.1.4.1.1.

Table 6.6.2.1.4.1.1: Parameters of the BS transmitted signal for spectrum emission mask testing

Parameter
Value/description

TDD Duty Cycle
TS i; i = 0, 1, 2, ..., 14:



transmit, 
if  i is even;



receive, 
if  i is odd.

BS output power setting
PRAT

Number of DPCH in each active TS
9

Power of each DPCH
1/9 of Base Station output power

Data content of DPCH
real life 

(sufficient irregular)

6.6.2.2.4
Method of test

 



























6.6.2.2.4.1
Initial conditions

(1) Connect the measuring equipment to the antenna connector of the BS under test.

(2) Set the parameters of the BS transmitted signal according to table 6.6.2.2.4.1.1.

Table 6.6.2.2.4.1.1: Parameters of the BS transmitted signal for ACLR testing

Parameter
Value/description

TDD Duty Cycle
TS i; i = 0, 1, 2, ..., 14:



transmit, 
if  i is even;



receive, 
if  i is odd.

BS output power setting
PRAT

Number of DPCH in each active TS
9

Power of each DPCH
1/9 of Base Station output power

Data content of DPCH
real life 

(sufficient irregular)

6.6.3.4
Method of test

6.6.3.4.1
Initial conditions

(1) Connect the measuring equipment to the antenna connector of the BS under test.

(2) Set the parameters of the BS transmitted signal according to table 6.6.3.4.1.1.

Table 6.6.3.4.1.1: Parameters of the BS transmitted signal for spurious emissions testing

Parameter
Value/description

TDD Duty Cycle
TS i; i = 0, 1, 2, ..., 14:



transmit, 
if  i is even;



receive, 
if  i is odd.

BS output power setting
PRAT

Number of DPCH in each active TS
9

Power of each DPCH
1/9 of Base Station output power

Data content of DPCH
real life 

(sufficient irregular)

6.7.4
Method of test

6.7.4.1
Initial conditions

(1) Connect the measuring equipment, the BS under test and the CDMA signal generator as shown in figure 6.7.4.1.1.


Figure 6.7.4.1.1: Measuring setup for Base Station transmit intermodulation testing

 (2)
Set the parameters of the BS transmitted signal according to table 6.7.4.1.1.

Table 6.7.4.1.1: Parameters of the BS transmitted signal for transmit intermodulation testing

Parameter
Value/description

TDD Duty Cycle
TS i; i = 0, 1, 2, ..., 14:



transmit, 
if  i is odd;



receive, 
if  i is even.

BS output power setting
PRAT

Number of DPCH in each active TS
9

Power of each DPCH
1/9 of Base Station output power

Data content of DPCH
real life 

(sufficient irregular)

6.8.2.4
Method of test

6.8.2.4.1
Initial conditions

(1) Connect the measuring equipment to the antenna connector of the BS under test.

(2) Set the parameters of the BS transmitted signal according to table 6.8.2.4.1.1.

Table 6.8.2.4.1.1: Parameters of the BS transmitted signal

Parameter
Value/description

TDD Duty Cycle
TS i; i = 0, 1, 2, ..., 14:



transmit, 
if  i is even;



receive, 
if  i is odd.

BS output power setting
PRAT

Number of DPCH in each active TS
9

Power of each DPCH
1/9 of Base Station output power

Data content of DPCH
real life 

(sufficient irregular)

Spreading factor
16

7.7
Spurious emissions

7.7.1
Definition and applicability

The spurious emissions power is the power of emissions generated or amplified in a receiver that appear at the BS antenna connector. The requirements apply to all BS with separate Rx and Tx antenna connectors. For BS equipped with only a single antenna connector for both transmitter and receiver, the requirements of subclause 6.6.3 shall apply to this port, and this test need not be performed.

The requirements in this subclause shall apply to base stations intended for general-purpose applications. 

7.7.2
Conformance requirements

The power of any spurious emission shall not exceed the values given in table 7.7.2.1.

Table 7.7.2.1: Receiver spurious emission requirements

Band
Maximum level
Measurement Bandwidth
Note

9 kHz – 1 GHz
-57 dBm
100 kHz


1 GHz – 1,9 GHz
-47 dBm
1 MHz
With the exception of frequencies between 12,5 MHz below the first carrier frequency and 12,5 MHz above the last carrier frequency used by the BS

1,900 – 1,980 GHz
-78 dBm
3,84 MHz
With the exception of frequencies between 12,5 MHz below the first carrier frequency and 12,5 MHz above the last carrier frequency used by the BS

1,980 – 2,010 GHz
-47 dBm
1 MHz
With the exception of frequencies between 12,5 MHz below the first carrier frequency and 12,5 MHz above the last carrier frequency used by the BS

2,010 – 2,025 GHz
-78 dBm
3,84 MHz
With the exception of frequencies between 12,5 MHz below the first carrier frequency and 12,5 MHz above the last carrier frequency used by the BS

2,025 GHz – 12,75 GHz
-47 dBm
1 MHz
With the exception of frequencies between 12,5 MHz below the first carrier frequency and 12,5 MHz above the last carrier frequency used by the BS

The reference for this requirement is TS 25.105 subclause 7.7.1.
7.7.3
Test purpose

The test purpose is to verify the ability of the BS to limit the interference caused by receiver spurious emissions to other systems. 

7.7.4
Method of test

7.7.4.1
Initial conditions

(1) Connect the measuring equipment to the antenna connector of one BS Rx port.

(2) Terminate any other BS Rx port not under test.

(3) Set the BS receiver to operational mode.

(4) Set the BS to transmit a signal with parameters according to table 7.7.4.1.1.

(5) Terminate the Tx port(s).

Table 7.7.4.1.1: Parameters of the transmitted signal for Rx spurious emissions test

Parameter
Value/description

TDD Duty Cycle
TS i; i = 0, 1, 2, ..., 14:



transmit, 
if  i is even;



receive, 
if  i is odd.

BS output power setting
PRAT

Number of DPCH in each active TS
9

Power of each DPCH
1/9 of Base Station output power 

Data content of DPCH
real life 

(sufficient irregular)
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