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7
Receiver characteristics

7.1
General

Unless otherwise stated, all tests in this clause shall be performed 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 RX amplifier, a diplexer, a filter or the combination of such devices is used, the tests according to subclauses 4.6.2 and/or 4.6.4, depending on the device added, shall be performed to ensure that the requirements are met at test port B.
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Figure 7.1: Receiver test ports

The tests in clause 7 assume that the receiver is not equipped with diversity. For receivers with diversity, unless otherwise stated, tests shall be performed by applying the specified signals to one of the receiver inputs, and terminating or disabling the other(s). The tests and requirements are otherwise unchanged.

In all the relevant subclauses in this clause all Bit Error Ratio (BER), Residual BER (RBER) and Block Error Ratio (BLER) measurements shall be carried out according to the general rules for statistical testing in annex A.

If external BER measurement is not used then the internal BER calculation shall be used instead. When internal BER calculation is used, the requirements of the verification test according to 7.8 shall be met in advance.

In tests performed with signal generators a synchronization signal may be provided, from the base station to the signal generator, to enable correct timing of the wanted signal.

7.2
Reference sensitivity level
7.2.1
Definition and applicability
The reference sensitivity is the minimum receiver input power measured at the antenna connector at which the BER does not exceed the specific value indicated in subclause 7.2.2. This test is performed without interfering signal with power applied to the BS antenna connector according to annex B. In the case duplex operation is supported, the measurement configuration principle is indicated for one duplex branch also in Annex B. In case of internal BER calculation is used example of test connection is as shown in figure B.7 The reference point for signal power is at the input of receiver (antenna connector).

7.2.2
Minimum Requirement
The BER shall not exceed 0,001 for the parameters specified in table 7.1. 

Table 7.1: BS reference sensitivity levels

Data rate
BS reference sensitivity level (dBm)
FER/BER

12,2 kbps
-121 dBm
BER shall not exceed 0,001

NOTE:
Should only be specified for a measurement channel.

The normative reference for this requirement is in TS 25.104[1] subclause 7.2.

7.2.3
Test purpose
To verify the minimum receiver input power of a single code at which the BER  does not exceed the specified limit. 

7.2.4
Method of testing
7.2.4.1
Initial conditions
1)
Connect BS to be tested to RF signal source.
2)
Set frequency.
3)
Start transmit 12,2kbps DPCH with reference measurement channel defined in annex A to the BS under test (PN-9 data sequence or longer).

4)
Disable TPC function.

7.2.4.2
Procedure

1)
Calculate BER from at least 30000 received data bits.

2)
Set test signal power level transmitted for corresponding data rate as specified in table 7.1A.
3)
Measure BER.

7.2.5
Test Requirement


The measurement result in step 3 of 7.2.4.2 shall not be greater than the BER with BS reference sensitivity level both specified in tables 7.1A.
Table 7.1A: BS reference sensitivity levels

Data rate
BS reference sensitivity level (dBm)
FER/BER

12,2 kbps
-120.3 dBm
BER shall not exceed 0,001

NOTE:
Should only be specified for a measurement channel.

NOTE: If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in subclause 4.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex F.

7.3
Dynamic range 

7.3.1
Definition and applicability

Receiver dynamic range is the receiver ability to handle a rise of interference in the reception frequency channel. The receiver shall fulfil a specified BER requirement for a specified sensitivity degradation of the wanted signal in the presence of an interfering AWGN signal in the same reception frequency channel.
Minimum bandwidth of AWGN interferer shall be 1.5 times chip rate –5.76 MHz for a chip rate of 3.84 MHz.

7.3.2
Minimum Requirement
The BER shall not exceed 0,001 for the parameters specified in table 7.2.
Table 7.2: Dynamic range

Parameter
Level
Unit

Data rate
12,2
kbps

Wanted signal
-91
dBm

Interfering AWGN signal
-73
dBm/3.84 MHz

The normative reference for this requirement is in TS 25.104[1] subclause 7.3

7.3.3
Test purpose

The test purpose is to verify the ability of the BS to receive a single-code test signal of maximum with a BER not exceeding a specified limit.

7.3.4
Method of test

7.3.4.1
Initial conditions

1)
Connect the test equipment as shown in annex B.

7.3.4.2
Procedure

1)
Adjust the signal generator for the wanted signal as specified in Table 7.2A.

2)
Adjust the AWGN generator level as specified in Table 7.2A and set the frequency to the same frequency as the tested channel.

3)
Measure the BER for the tested service and verify that it is below the specified level.

Repeat the measurement for the other RX port.

7.3.5 Test Requirements


The measurement result in step 3 of 7.3.4.2 shall not be greater than the BER specified level (BER < 0,001) with the level specified in tables 7.2A.
Table 7.2A: Dynamic range

Parameter
Level
Unit

Data rate
12,2
Kbps

Wanted signal
-89.8
DBm

Interfering AWGN signal
-73
DBm/3.84 MHz

NOTE: If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in subclause 4.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex F.

7.4
Adjacent Channel Selectivity (ACS)

7.4.1 
Definition and applicability

Adjacent channel selectivity (ACS) is a measure of the receiver ability to receive a wanted signal at is assigned channel frequency in the presence of an adjacent channel signal at a given frequency offset from the center frequency of the assigned channel. ACS is the ratio of the receiver filter attenuation on the assigned channel frequency to the receive filter attenuation on the adjacent channel(s).
The  interference signal be detuned by Fuw MHz and modulated by a pseudo random binary sequence uncorrelated to the wanted signal.

7.4.2 
Minimum Requirement
The BER shall not exceed 0.001 for the parameters specified in the table 
Table 7.3: Adjacent channel selectivity
Parameter
Level
Unit

Data rate
12.2
kbps

Wanted signal
-115
dBm

Interfering signal
-52
dBm

Fuw (Modulated)
(5
MHz

The interference signal shall be wide band CDMA signal of single code.

The normative reference for this requirement is in TS 25.104[1] subclause 7.4.

7.4.3 
Test purpose

The test purpose is to verify the ability of the BS receiver filter to suppress interfering signals in the channels adjacent to the wanted channel.

7.4.4 
Method of test

7.4.4.1 
Initial conditions

1) Set-up the equipment as shown in annex B.

7.4.4.2 
Procedure

1)
Generate the reference channel and adjust the ATT1 to set the input level to the base station under test to the specified -115 dBm.
2)
Set-up the interference signal at the adjacent channel frequency and adjust the ATT2 to obtain the specified level of interference signal at the base station input. Note that the interference signal shall have an ACLR of at least 63 dB in order to eliminate the impact of interference signal adjacent channel leakage power on the ACS measurement.
3)
Measure the BER and control that the measured value does not exceed the specified value (BER < 0,001).
4)
Repeat the test for the port, which was terminated.
7.4.5 Test Requirements

The measurement result in step 3 of 7.4.4.2 shall not be greater than the specified level (BER < 0,001) with the level specified in table 7.3A.
Table 7.3A: Adjacent channel selectivity
Parameter
Level
Unit

Data rate
12.2
kbps

Wanted signal
-115
dBm

Interfering signal
-52
dBm

Fuw (Modulated)
(5
MHz

NOTE: If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in subclause 4.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex F.

7.5
Blocking characteristics

7.5.1
Definition and applicability
The blocking characteristics is a measure of the receiver ability to receive a wanted signal at is assigned channel frequency in the presence of an unwanted interferer on frequencies other than those of the adjacent channels. The blocking performance shall apply at all frequencies as specified in table 7.4.

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

7.5.2
Minimum Requirements

The BER shall not exceed 0.001 for the parameters specified in table 7.4.

Table 7.4(a): Blocking characteristics for operation in frequency bands in subclause 3.4.1(a)
Center Frequency of Interfering Signal
Interfering Signal Level
Wanted Signal Level
Minimum Offset of Interfering Signal
Type of Interfering Signal

1 920 MHz to 1 980 MHz
-40 dBm
-115 dBm
10 MHz
WCDMA signal with one code

1 900 MHz to 1 920 MHz

1 980 MHz to 2 000 MHz
-40 dBm
-115 dBm
10 MHz
WCDMA signal with one code

1 MHz to 1 900 MHz

and

2 000 MHz to 12 750 MHz
-15 dBm
-115 dBm
-
CW carrier

Table 7.4(b): Blocking performance requirement for operation in frequency
bands in subclause 3.4.1(b)

Center Frequency of Interfering Signal
Interfering Signal Level
Wanted Signal Level
Minimum Offset of Interfering Signal
Type of Interfering Signal

1 850 MHz to 1 910 MHz
-40 dBm
-115 dBm
10 MHz
WCDMA signal with one code

1 830 MHz to 1 850 MHz

1 910 MHz to 1 930 MHz
-40 dBm
-115 dBm
10 MHz
WCDMA signal with one code

1 MHz to 1 830 MHz

1 930 MHz to 12 750 MHz
-15 dBm
-115 dBm
-
CW carrier

The normative reference for these requirements is in TS 25.104[1] su bclause 7.5

7.5.3
Test purpose

The test stresses the ability of the BS receiver to withstand high-level interference from unwanted signals at frequency offsets of 10 MHz or more, without undue degradation of its sensitivity.
7.5.4
Method of test

7.5.4.1
Initial conditions

1)
Connect WCDMA signal generator at the assigned channel frequency of the wanted signal and a signal generator to the antenna connector of one Rx port.

2)
Terminate any other Rx port not under test.

3)
Transmit a signal from the WCDMA signal generator to the BS. The characteristics of the signal shall be set according to the UL reference measurement channel (12,2 kbit/s) specified in annex A subclause A.2.1. The level of the WCDMA signal measured at the BS antenna connector shall be set to the level specified in subclause 7.5.5.

7.5.4.2
Procedure

1)
Set the signal generator to produce an interfering signal at a frequency offset Fuw from the assigned channel frequency of the wanted signal which is given by:

Fuw = ( (n x 1 MHz),


where n shall be increased in integer steps from n = 10 up to such a value that the center frequency of the interfering signal covers the range from 1 MHz to 12,75 GHz. The interfering signal level measured at the antenna connector shall be set in dependency of its center frequency, as specified in table 7.4A. The type of the interfering signal is either equivalent to a continuous WCDMA signal with one code of chip frequency 3,84 Mchip/s, filtered by an RRC transmit pulse-shaping filter with roll-off ( = 0,22, or a CW signal; see table 7.4A.

2)
Measure the BER of the wanted signal at the BS receiver.

NOTE:
The test procedure as defined in steps (1) and (2) requests to carry out more than 10 000 BER measurements. To reduce the time needed for these measurements, it may be appropriate to conduct the test in two phases: During phase 1, BER measurements are made on all center frequencies of the interfering signal as requested but with a reduced confidence level, with the aim to identify those frequencies which require more detailed investigation. In phase 2, detailed measurements are made only at those critical frequencies identified before, applying the required confidence level.

3)
Interchange the connections of the BS Rx ports and repeat the measurements according to steps (1) to (2).
<Editor's note: The above NOTE is taken from proposal for TDD specification (R4-99789). Precise parameters for this 2-phase measurement shall be specified. >
7.5.5
Test Requirements

The BER shall not exceed 0.001 for the parameters specified in table 7.4A.

Table 7.4A(a): Blocking characteristics for operation in frequency bands in subclause 3.4.1(a)
Center Frequency of Interfering Signal
Interfering Signal Level
Wanted Signal Level
Minimum Offset of Interfering Signal
Type of Interfering Signal

1 920 MHz to 1 980 MHz
-40 dBm
-115 dBm
10 MHz
WCDMA signal with one code

1 900 MHz to 1 920 MHz

1 980 MHz to 2 000 MHz
-40 dBm
-115 dBm
10 MHz
WCDMA signal with one code

1 MHz to 1 900 MHz

and

2 000 MHz to 12 750 MHz
-15 dBm
-115 dBm
-
CW carrier

Table 7.4A(b): Blocking performance requirement for operation in frequency
bands in subclause 3.4.1(b)

Center Frequency of Interfering Signal
Interfering Signal Level
Wanted Signal Level
Minimum Offset of Interfering Signal
Type of Interfering Signal

1 850 MHz to 1 910 MHz
-40 dBm
-115 dBm
10 MHz
WCDMA signal with one code

1 830 MHz to 1 850 MHz

1 910 MHz to 1 930 MHz
-40 dBm
-115 dBm
10 MHz
WCDMA signal with one code

1 MHz to 1 830 MHz

1 930 MHz to 12 750 MHz
-15 dBm
-115 dBm
-
CW carrier

NOTE: If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in subclause 4.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex F.

7.6
Intermodulation characteristics

7.6.1
Definition and applicability

Third and higher order mixing of the two interfering RF signals can produce an interfering signal in the band of the desired channel. Intermodulation response rejection is a measure of the capability of the receiver to receiver a wanted signal on its assigned channel frequency in the presence of two or more interfering signals which have a specific frequency relationship to the wanted signal.

7.6.2
Minimum Requirement
The intermodulation performance should be met when the following signals are applied to the receiver.

Table 7.5: Interferer signals for intermodulation performance requirement

Type of Signal
Offset
Signal level

Wanted signal
-
-115 dBm 

CW signal
10 MHz
-48 dBm

WCDMA signal with one code
20 MHz
-48 dBm

The BER for wanted signal shall not exceed 0,001 for the parameters specified in table 7.5.

The normative reference for this requirement is in TS 25.104 [1] subclause 7.6

7.6.3
Test purpose

The test purpose is to verify the ability of the BS receiver to inhibit the generation of intermodulation products in its non-linear elements caused by the presence of two high-level interfering signals at frequencies with a specific relationship to the frequency of the wanted signal.
7.6.4
Method of test

7.6.4.1
Initial conditions

1)
Set-up the equipment as shown in annex B.

7.6.4.2
Procedures

1)
Generate the wanted signal (reference signal) and adjust ATT1 to set the signal level to the BS under test to the specified -115 dBm.

2)
Adjust the signal generators to the frequency offset of +10 MHz (CW tone) and +20 MHz (WCDMA modulated) from the frequency of the wanted signal if possible.

3)
Adjust the ATT2 and ATT3 to obtain the specified level of interference signal at the BS input.

4)
Measure the BER and control that the measured value does not exceed the specified value.

5)
Repeat the test for interference signal frequency offset of –10 MHz and -20 MHz for CW and WCDMA modulated respectively.

6)
Repeat the whole test for the port which was terminated.
7.6.5
Test requirements


The intermodulation performance should be met when the following signals are applied to the receiver.

Table 7.5A: Interferer signals for intermodulation performance requirement

Type of Signal
Offset
Signal level

Wanted signal
-
-115 dBm 

CW signal
10 MHz
-48 dBm

WCDMA signal with one code
20 MHz
-48 dBm

The BER for wanted signal shall not exceed 0,001 for the parameters specified in table 7.5A.
NOTE: If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in subclause 4.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex F.
7.7
Spurious Emissions

7.7.1
Definition and applicability
The spurious emission power is the power of the emissions generated or amplified in a receiver that appears at the BS antenna connector. The requirements apply to all BS with separate RX and TX antenna port. The test shall be performed when both TX and RX are on with the TX port terminated.

For all BS with common RX and TX antenna port the transmitter spurious emission as specified in subclause 6.6.3 is valid.

7.7.2
Minimum Requirements
The power of any spurious emission shall not exceed:
Table 7.6: Spurious emission minimum requirement

Band
Maximum level
Measurement Bandwidth
Note

1900 – 1980 MHz and
2010 – 2025 MHz
-78 dBm
3.84 MHz


9 kHz – 1 GHz
-57 dBm
100 kHz 


1 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 normative reference for this requirement is in TS 25.104[1] subclause 7.7

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 a measurement receiver to the BS antenna connector as shown in annex B.
2)
Enable the BS receiver.

3)
Start BS transmission with channel configuration as specified in the table 6.1 and 6.2 (Test model 1). 

7.7.4.2
Procedure
1)
Set measurement equipment parameters as specified in table 7.7.
2)
Measure the spurious emissions over each frequency range described in subclause 7.7.2.
3)
Repeat test using diversity antenna connector if available.
Table 7.7
Measurement Band width
3.84 MHz (Root raised cosine,0.22) / 100 kHz (note)

Sweep frequency range 
9 kHz to 12.75GHz

Detection
True RMS

NOTE:
As defined in subclause 7.7.2.

7.7.5
Test Requirements

The all measured spurious emissions, derived in step (2), shall be within requirement limits as specified in Table 7.7A.

Table 7.7A: Spurious emission minimum requirement

Band
Maximum level
Measurement Bandwidth
Note

1900 – 1980 MHz and
2010 – 2025 MHz
-78 dBm
3.84 MHz


9 kHz – 1 GHz
-57 dBm
100 kHz 


1 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.

NOTE: If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in subclause 4.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex F.
7.8
Verification of the internal BER calculation

7.8.1
Definition and applicability

Base Station System with internal BER calculation can synchronise it's receiver to known pseudo-random data sequence and calculates bit error ratio from the received data. This test is performed only if Base Station System has this kind of feature. All data rate's which are used in RX conformance testing shall be used in verification test. This test is performed by feeding measurement signal with known BER to the input of the receiver. Locations of the erroneous bits shall be randomly distributed within a frame. Erroneous bits shall be inserted to the data bit stream as shown in figure 7.1.
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Figure 7.1: BER insertion into the information data

7.8.2
Minimum Requirement
BER indicated by the Base Station System shall be within ±[10%] of the BER generated by the RF signal source. Measurement shall be repeated for each measurement signal specified in table 7.8.
Table 7.8
Transport channel combination
Data rate
BER

DPCH
12,2 kbps
BER 0,01

TBD
TBD
TBD

…
…
…

NOTE:
10 times larger BER generator is used to get a good confidence.

7.8.3
Test purpose

To verify that the internal BER calculation accuracy shall meet requirements for conformance testing.

7.8.4
Method of test

7.8.4.1
Initial conditions

1)
Connect BS RX antenna connector to the RF signal source or UE simulator as shown in annex B.

2)
Set correct signal source parameters as specified in table 7.9.

Table 7.9
Parameter
Level/status
Unit

UL signal level
Ref.sens +10 dB
dBm/3,84 MHz

Data sequence
PN9 or longer


7.8.4.2
Procedure

1)
Measure the BER of received signal from RF signal source or UE simulator to BS antenna connector.

2)
BER calculation shall be done at least over 50 000 bits.

3)
Repeat test for all required data rates.

7.8.5
Test Requirement

BER indicated by the Base Station System shall be within requirement as specified in subclause 7.8.2.
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