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6
Receiver Characteristics

6.1
General

Receiving performance test of the UE is implemented during communicating with the SS via air interface. The procedure is using normal call protocol until the UE is communicating on traffic channel basically. On the traffic channel, the UE provides special function for testing that is called Logical Test Interface and the UE is tested using this function (Refer to [4] TS 34.109)

Transmitting or receiving bit/symbol rate for test channel is shown in Table 6.1.

Table 6.1: Bit / Symbol rate for Test Channel

	Type of User Information
	User bit rate
	DL DPCH

symbol rate
	UL DPCH

bit rate
	Remarks

	12.2 kbps reference measurement channel
	12.2 kbps
	30 ksps
	60 kbps
	Standard Test


Unless otherwise stated the receiver characteristics are specified at the antenna connector of the UE. For UE(s) with an integral antenna only, a reference antenna with a gain of 0 dBi is assumed. UE with an integral antenna may be taken into account by converting these power levels into field strength requirements, assuming a 0 dBi gain antenna. Receiver characteristics for UE(s) with multiple antennas/antenna connectors are FFS.

The UE antenna performance has a significant impact on system performance, and minimum requirements on the antenna efficiency are therefore intended to be included in future versions of this specification. It is recognised that different requirements and test methods are likely to be required for the different types of UE.

All the parameters in clause 6 are defined using the DL reference measurement channel (12.2 kbps) specified in subclause C.3.1 and unless stated otherwise, with DL power control OFF.

The common RF test conditions of Rx Characteristics are defined in Annex E.3.2, and each test conditions in this clause (clause 6) should refer Annex E.3.2. Individual test conditions are defined in the paragraph of each test.

6.2
Reference Sensitivity Level

6.2.1
Definition and applicability

The reference sensitivity is the minimum receiver input power measured at the antenna port at which the Bit Error Ratio (BER) does not exceed a specific value

The requirements and this test apply to all types of UTRA for the FDD UE.

6.2.2
Minimum Requirements

The BER shall not exceed 0.001 for the parameters specified in Table 6.2.1.

Table 6.2.1: Test parameters for Reference Sensitivity Level

	Parameter
	Level / Status
	Unit

	Îor
	106. 7
	dBm / 3.84 MHz

	DPCH_Ec
	117
	dBm / 3.84 MHz

	1. For Power class 3, this shall be at the maximum output power
2. For Power class 4, this shall be at the maximum output power


The normative reference for this requirement is [1] TS 25.101 subclause 7.3.1.

6.2.3
Test purpose

To verify that the UE BER does not exceed 0.001 for the parameters specified in Table 6.2.

The lack of the reception sensitivity decreases the coverage area at the far side from Node B.

6.2.4
Method of test

6.2.4.1
Initial conditions

1)
Connect the SS to the UE antenna connector as shown in Figure A.3.

2)
A call is set up according to the Generic call setup procedure, and RF parameters are set up according to Table 6.2.2.

3)
Enter the UE into loopback test mode and start the loopback test.

See [3] TS 34.108 and [4] TS 34.109 for details regarding generic call setup procedure and loopback test.

6.2.4.2
Procedure

1)
Set and send continuously Up power control commands to the UE until the UE output power shall be maximum level.

2)
Measure the BER of DCH received from the UE at the SS.

6.2.5
Test requirements

The measured BER, derived in step 2), shall not exceed 0.001.

Table 6.2.2: Test parameters for Reference Sensitivity Level

	Parameter
	Level / Status
	Unit

	Îor
	106
	dBm / 3.84 MHz

	DPCH_Ec
	116.3
	dBm / 3.84 MHz

	1. For Power class 3, this shall be at the maximum output power
2. For Power class 4, this shall be at the maximum output power


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 Annex F.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex F.4.

6.3
Maximum Input Level

6.3.1
Definition and applicability

This is defined as the maximum receiver input power at the UE antenna port which does not degrade the specified BER performance.

The requirements and this test apply to all types of UTRA for the FDD UE.

6.3.2
Conformance requirements

The BER shall not exceed 0.001 for the parameters specified in Table 6.3.

The reference for this requirement is [1] TS 25.101 subclause 7.4.1.

NOTE:
Since the spreading factor is large (10log(SF)=21dB), the majority of the total input signal consists of the OCNS interference. The structure of OCNS signal is defined in Annex E.3.2.
6.3.3
Test purpose

To verify that the UE BER does not exceed 0.001 for the parameters specified in Table 6.3.

The lack of the maximum input level decreases the coverage area at the near side from Node B.

6.3.4
Method of test-
6.3.4.1
Initial conditions

1)
Connect the SS to the UE antenna connector as shown in Figure A.3.

2)
A call is set up according to the Generic call setup procedure, and RF parameters are set up according to Table 6.3 and Table E.3.3.

3)
Enter the UE into loopback test mode and start the loopback test.

See [3] TS 34.108 and [4] TS 34.109 for details regarding generic call setup procedure and loopback test.

Table 6.3: Test parameters for Maximum Input Level

	Parameter
	Level / Status
	Unit

	Îor
	25
	dBm / 3.84MHz
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	19
	dB

	1. For Power class 3, the average transmit output power shall be +20 dBm
2. For Power class 4, the average transmit output power shall be +18 dBm


6.3.4.2
Procedure

1)
Measure the BER of DCH received from the UE at the SS.

6.3.5
Test requirements

The measured BER, derived in step 1), shall not exceed 0.001.

6.4
Adjacent Channel Selectivity (ACS)

6.4.1
Definition and applicability

Adjacent Channel Selectivity (ACS) is a measure of a receiver’s ability to receive a W-CDMA signal at its assigned channel frequency in the presence of an adjacent channel signal at a given frequency offset from the centre frequency of the assigned channel. ACS is the ratio of the receive filter attenuation on the assigned channel frequency to the receive filter attenuation on the adjacent channel(s).

The requirements and this test apply to all types of UTRA for the FDD UE.

6.4.2
Minimum Requirements

For the UE of power class 3 and 4, the BER shall not exceed 0.001 for the parameters specified in Table 6.4.1. This test condition is equivalent to the ACS value 33 dB.

Table 6.4.1: Test parameters for Adjacent Channel Selectivity

	Parameter
	Level / Status
	Unit

	DPCH_Ec
	103
	dBm / 3.84 MHz

	Îor
	92.7
	dBm / 3.84 MHz

	Ioac (modulated)
	52
	dBm / 3.84 MHz

	Fuw (offset)
	5 or +5
	MHz

	1. For Power class 3, the average transmit output power shall be +20 dBm
2. For Power class 4, the average transmit output power shall be +18 dBm


The normative reference for this requirement is [1] TS 25.101 subclause 7.5.1.

Note:
The Ioac (modulated) signal consists of common channels needed for tests and 16 dedicated data channels. The channelisation codes for data channels are chosen optimally to reduce peak to average ratio (PAR). All dedicated channels user data is uncorrelated to each other.

6.4.3
Test purpose

To verify that the UE BER does not exceed 0.001 for the test parameters specified in Table 6.4.1.

The lack of the ACS decreases the coverage area when other transmitter exists in the adjacent channel.

6.4.4
Method of test

6.4.4.1
Initial conditions

1)
Connect the SS to the UE antenna connector as shown in Figure A.4.

2)
A call is set up according to the Generic call setup procedure, and RF parameters are set up according to Table 6.4.2.

3)
Enter the UE into loopback test mode and start the loopback test.

See [3] TS 34.108 and [4] TS 34.109 for details regarding generic call setup procedure and loopback test.

6.4.4.2
Procedure

1)
Set the parameters of the interference signal generator as shown in Table 6.4.2.

2)
Measure the BER of DCH received from the UE at the SS.

6.4.5
Test requirements

The measured BER, derived in step 1), shall not exceed 0.001.

Table 6.4.2: Test parameters for Adjacent Channel Selectivity

	Parameter
	Level / Status
	Unit

	DPCH_Ec
	103
	dBm / 3.84 MHz

	Îor
	92.7
	dBm / 3.84 MHz

	Ioac (modulated)
	52
	dBm / 3.84 MHz

	Fuw (offset)
	5 or +5
	MHz

	1. For Power class 3, the average transmit output power shall be +20 dBm
2. For Power class 4, the average transmit output power shall be +18 dBm


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 Annex F.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex F.4.
6.5
Blocking Characteristics

6.5.1
Definition and applicability

The blocking characteristic is a measure of the receiver’s ability to receive a wanted signal at its assigned channel frequency in the presence of an unwanted interferer on frequencies other than those of the spurious response or the adjacent channels, without this unwanted input signal causing a degradation of the performance of the receiver beyond a specified limit. The blocking performance shall apply at all frequencies except those at which a spurious response occur.

The requirements and this test apply to all types of UTRA for the FDD UE.

6.5.2
Minimum Requirements

The BER shall not exceed 0.001 for the parameters specified in Table 6.5.1 and Table 6.5.2. For Table 6.5.2 up to (24) exceptions are allowed for spurious response frequencies in each assigned frequency channel when measured using a 1 MHz step size.

The normative reference for this requirement is [1] TS 25.101 subclause 7.6.1.

Note:
Iblocking (modulated) consists of common channels and 16 dedicated data channels. The channelisation codes for data channels are chosen optimally to reduce peak to average ratio (PAR). All dedicated channels user data is uncorrelated to each other.

Table 6.5.1: Test parameters for In-band blocking characteristics

	Parameter
	10 MHz offset
	15 MHz offset
	Unit

	DPCH_Ec
	114
	114
	dBm / 3.84 MHz

	Îor
	103.7
	103.7
	dBm / 3.84 MHz

	Iblocking (modulated)
	56
	44
	dBm / 3.84 MHz

	Fuw (offset)
	+10 or 10
	+15 or 15
	MHz

	1. For Power class 3, the average transmit output power shall be +20 dBm
2. For Power class 4, the average transmit output power shall be +18 dBm


Table 6.5.2: Test parameters for Out of band blocking characteristics

	Parameter
	Band 1
	Band 2
	Band 3
	Unit

	DPCH_Ec
	114
	114
	114
	dBm / 3.84MHz

	Îor
	103.7
	103.7
	103.7
	dBm / 3.84MHz

	Iblocking (CW)
	44
	30
	15
	dBm

	Fuw
For operation in frequency bands as defined in subclause 4.2(a)
	2050 < f < 2095

2185 < f < 2230
	2025 < f < 2050

2230 < f < 2255
	1 < f < 2025

2255 < f < 12750
	MHz

	Fuw
For operation in frequency bands as defined in subclause 4.2(b)
	1870 < f < 1915

2005 < f < 2050
	1845 < f < 1870

2050 < f < 2075
	1 < f < 1845

2075 < f < 12750
	MHz

	1. For Power class 3, the average transmit output power shall be +20 dBm
2. For Power class 4, the average transmit output power shall be +18 dBm


NOTE:

1.
For operation in bands referenced in 4.2(a), from 2095 < f < 2110 MHz and 2170 < f < 2185 MHz, the appropriate in-band blocking or adjacent channel selectivity in subclause 6.4.2 shall be applied.

2.
For operation in bands referenced in 4.2(b), 1915 < f < 1930 MHz and 1990 < f < 2005 MHz, the appropriate in-band blocking or adjacent channel selectivity in subclause 6.4.2 shall be applied.
6.5.3
Test purpose

To verify that the UE BER does not exceed 0.001 for the parameters specified in Table 6.5.1 and Table 6.5.2. For Table 6.5.2 up to (24) exceptions are allowed for spurious response frequencies in each assigned frequency channel when measured using a 1 MHz step size.

The lack of the blocking ability decreases the coverage area when other transmitter exists (except in the adjacent channels and spurious response).

6.5.4
Method of test

6.5.4.1
Initial conditions

1)
Connect the SS to the UE antenna connector as shown in Figure A.5.

2)
A call is set up according to the Generic call setup procedure, and RF parameters are set up according to Table 6.5.3 and Table 6.5.4.

3)
Enter the UE into loopback test mode and start the loopback test.

See [3] TS 34.108 and [4] TS 34.109 for details regarding generic call setup procedure and loopback test.

6.5.4.2
Procedure

1)
Set the parameters of the CW generator or the interference signal generator as shown in Table 6.5.3 and Table 6.5.4. For Table 6.5.4, the frequency step size is 1 MHz.

2)
Measure the BER of DCH received from the UE at the SS. 

3)
For Table 6.5.4, record the frequencies for which BER exceed the test requirements.

6.5.5
Test requirements

For Table 6.5.3, the measured BER, derived in step 2), shall not exceed 0.001. For Table 6.5.4, the measured BER, derived in step 2) shall not exceed 0.001 except for the spurious response frequencies, recorded in step 3). The number of spurious response frequencies, recorded in step 3) shall not exceed 24.

Table 6.5.3: Test parameters for In-band blocking characteristics

	Parameter
	10 MHz offset
	15 MHz offset
	Unit

	DPCH_Ec
	114
	114
	dBm / 3.84 MHz

	Îor
	103.7
	103.7
	dBm / 3.84 MHz

	Iblocking (modulated)
	56
	44
	dBm / 3.84 MHz

	Fuw (offset)
	+10 or 10
	+15 or 15
	MHz

	1. For Power class 3, the average transmit output power shall be +20 dBm
2. For Power class 4, the average transmit output power shall be +18 dBm


Table 6.5.4: Test parameters for Out of band blocking characteristics

	Parameter
	Band 1
	Band 2
	Band 3
	Unit

	DPCH_Ec
	114
	114
	114
	dBm / 3.84MHz

	Îor
	103.7
	103.7
	103.7
	dBm / 3.84MHz

	Iblocking (CW)
	44
	30
	15
	dBm

	Fuw
For operation in frequency bands as defined in subclause 4.2(a)
	2050 < f < 2095

2185 < f < 2230
	2025 < f < 2050

2230 < f < 2255
	1 < f < 2025

2255 < f < 12750
	MHz

	Fuw
For operation in frequency bands as defined in subclause 4.2(b)
	1870 < f < 1915

2005 < f < 2050
	1845 < f < 1870

2050 < f < 2075
	1 < f < 1845

2075 < f < 12750
	MHz

	1. For Power class 3, the average transmit output power shall be +20 dBm
2. For Power class 4, the average transmit output power shall be +18 dBm


NOTE:

1.
For operation in bands referenced in 4.2(a), from 2095 < f < 2110 MHz and 2170 < f < 2185 MHz, the appropriate in-band blocking or adjacent channel selectivity in subclause 6.4.2 shall be applied.

2.
For operation in bands referenced in 4.2(b), 1915 < f < 1930 MHz and 1990 < f < 2005 MHz, the appropriate in-band blocking or adjacent channel selectivity in subclause 6.4.2 shall be applied.
3.
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 Annex F.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex F.4.
6.6
Spurious Response

6.6.1
Definition and applicability

Spurious response is a measure of the receiver’s ability to receive a wanted signal on its assigned channel frequency without exceeding a given degradation due to the presence of an unwanted CW interfering signal at any other frequency at which a response is obtained i.e. for which the blocking limit is not met.

The requirements and this test apply to all types of UTRA for the FDD UE.

6.6.2
Minimum Requirements

The BER shall not exceed 0.001 for the parameters specified in Table 6.6.1.

The normative reference for this requirement is [1] TS 25.101 subclause 7.7.1.

Table 6.6.1: Test parameters for Spurious Response

	Parameter
	Level
	Unit

	DPCH_Ec
	114
	dBm / 3.84MHz

	Îor
	103.7
	dBm / 3.84MHz

	Iblocking(CW)
	44
	dBm

	Fuw
	Spurious response frequencies
	MHz

	1. For Power class 3, the average transmit output power shall be +20 dBm
2. For Power class 4, the average transmit output power shall be +18 dBm


6.6.3
Test purpose

To verify that the UE BER does not exceed 0.001 for the parameters specified in Table 6.6.1.

The lack of the spurious response ability decreases the coverage area when other unwanted interfering signal exists at any other frequency.

6.6.4
Method of test

6.6.4.1
Initial conditions

1)
Connect the SS to the UE antenna connector as shown in Figure A.6.

2)
A call is set up according to the Generic call setup procedure, and RF parameters are set up according to Table 6.6.2.

3)
Enter the UE into loopback test mode and start the loopback test.

See [3] TS 34.108 and [4] TS 34.109 for details regarding generic call setup procedure and loopback test.

6.6.4.2
Procedure

1)
Set the parameter of the CW generator as shown in Table 6.6.2. The spurious response frequencies are determined in step 3) of section 6.5.4.2.

2)
Measure the BER of DCH received from the UE at the SS.

6.6.5
Test requirements

The measured BER, derived in step 2), shall not exceed 0.001.

Table 6.6.2: Test parameters for Spurious Response

	Parameter
	Level
	Unit

	DPCH_Ec
	114
	dBm / 3.84MHz

	Îor
	103.7
	dBm / 3.84MHz

	Iblocking(CW)
	44
	dBm

	Fuw
	Spurious response frequencies
	MHz

	1. For Power class 3, the average transmit output power shall be +20 dBm
2. For Power class 4, the average transmit output power shall be +18 dBm


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 Annex F.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex F.4.
6.7
Intermodulation Characteristics

6.7.1
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.

The requirements and this test apply to all types of UTRA for the FDD UE.

6.7.2
Minimum Requirements

The BER shall not exceed 0.001 for the parameters specified in Table 6.7.1.

The normative reference for this requirement is [1] TS 25.101 subclause 7.8.1.

Note:
Iouw2 (modulated) consists of common channels and 16 dedicated data channels. The channelisation codes for data channels are chosen optimally to reduce peak to average ratio (PAR). All dedicated channels user data is uncorrelated to each other.

Table 6.7.1: Test parameters for Intermodulation Characteristics
	Parameter
	Level
	Unit

	DPCH_Ec
	114
	dBm / 3.84 MHz

	Îor
	103.7
	dBm / 3.84 MHz

	Iouw1 (CW)
	46
	dBm

	Iouw2 (modulated)
	46
	dBm / 3.84 MHz

	Fuw1 (offset)
	10
	-10
	MHz

	Fuw2 (offset)
	20
	-20
	MHz

	1. For Power class 3, the average transmit output power shall be +20 dBm
2. For Power class 4, the average transmit output power shall be +18 dBm


6.7.3
Test purpose

To verify that the UE BER does not exceed 0.001 for the parameters specified in Table 6.7.1.

The lack of the intermodulation response rejection ability decreases the coverage area when two or more interfering signals, which have a specific frequency relationship to the wanted signal, exist.

6.7.4
Method of test

6.7.4.1
Initial conditions

1)
Connect the SS to the UE antenna connector as shown in Figure A.7.

2)
A call is set up according to the Generic call setup procedure, and RF parameters are set up according to Table 6.7.2.

3)
Enter the UE into loopback test mode and start the loopback test.

See [3] TS 34.108 and [4] TS 34.109 for details regarding generic call setup procedure and loopback test.

6.7.4.2
Procedure

1)
Set the parameters of the CW generator and interference signal generator as shown in Table 6.7.2.

2)
Measure the BER of DCH received from the UE at the SS.

6.7.5
Test requirements

The measured BER, derived in step 1), shall not exceed 0.001.

Table 6.7.2: Test parameters for Intermodulation Characteristics
	Parameter
	Level
	Unit

	DPCH_Ec
	114
	dBm / 3.84 MHz

	Îor
	103.7
	dBm / 3.84 MHz

	Iouw1 (CW)
	46
	dBm

	Iouw2 (modulated)
	46
	dBm / 3.84 MHz

	Fuw1 (offset)
	10
	-10
	MHz

	Fuw2 (offset)
	20
	-20
	MHz

	1. For Power class 3, the average transmit output power shall be +20 dBm
2. For Power class 4, the average transmit output power shall be +18 dBm


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 Annex F.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex F.4. 
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