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6.4
Adjacent Channel Selectivity (ACS) (Rel-99 and Rel-4)
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 for Release 99 and Release 4.

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 for Release 99 and Release 4.

	Parameter
	Level / Status
	Unit

	DPCH_Ec
	103
	dBm / 3,84 MHz

	Îor
	92,7
	dBm / 3,84 MHz

	Ioac mean power (modulated)
	52
	dBm 

	Fuw (offset)
	5 or +5
	MHz

	UE transmitted mean power 
	20 (for Power class 3)

18 (for Power class 4)
	dBm



	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	

	



The normative reference for these requirements is TS 25.101 [1] clause 7.5.1.

NOTE:
The Ioac (modulated) signal consists of the common channels needed for tests as specified in table E.4.1 and 16 dedicated data channels as specified in table E.3.6.

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

Test environment: normal; see clauses G.2.1 and G.2.2. 

Frequencies to be tested: mid range; see clause G.2.4.

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

2)
RF parameters are set up according to table 6.4.2.
3)
A call is set up according to the Generic call setup procedure specified in TS34.108[3] sub clause 7.3.2, with the following exception for information elements in RADIO BEARER SETUP message. With this exception, the Power Control Algorithm for the Uplink is set to algorithm 2.

4)
Enter the UE into loopback test mode and start the loopback test. 

Table 6.4.1A Contents of RADIO BEARER SETUP message: AM or UM
	Information Element
	Value/Remark

	CHOICE channel requirement
	Uplink DPCH info

	          - Power Control Algorithm
	Algorithm2


See TS 34.108 [3] and TS 34.109 [4] 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)
Set the power level of UE according to the table 6.4.2 or send the power control commands (1dB step size should be used.) to the UE until UE output power measured by Test System shall be kept at the specified power level with (1dB tolerance.
3)
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 for Release 99 and Release 4.

	Parameter
	Level / Status
	Unit

	DPCH_Ec
	103
	dBm / 3,84 MHz

	Îor
	92,7
	dBm / 3,84 MHz

	Ioac mean power (modulated)
	52
	dBm

	Fuw (offset)
	5 or +5
	MHz

	UE transmitted mean power 
	20 (for Power class 3)

18 (for Power class 4)
	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 clause F.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in clause F.4.
6.4A
Adjacent Channel Selectivity (ACS) (Rel-5 and later releases)
6.4A.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 for Release 5 and later releases.

6.4A.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 6.4A.1. This test condition is equivalent to the ACS value 33 dB.

Table 6.4A.1: Test parameters for Adjacent Channel Selectivity for release 5 and later releases

	Parameter
	Unit
	Case 1
	Case 2

	DPCH_Ec
	dBm/3.84 MHz
	<REFSENS> + 14 dB
	<REFSENS> + 41 dB

	Îor
	dBm/3.84 MHz
	<REFÎor> + 14 dB
	<REFÎor> + 41 dB

	Ioac mean power (modulated)
	dBm
	-52
	-25

	Fuw (offset)
	MHz
	+5 or -5
	+5 or -5

	UE transmitted mean power
	dBm
	20  (for Power class 3)

18  (for Power class 4)
	20  (for Power class 3)

18  (for Power class 4)


The normative reference for these requirements is TS 25.101 [1] clause 7.5.1.

NOTE:
The Ioac (modulated) signal consists of the common channels needed for tests as specified in table E.4.1 and 16 dedicated data channels as specified in table E.3.6.

6.4A.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.

6.4A.4
Method of test

6.4A.4.1
Initial conditions

Test environment: normal; see clauses G.2.1 and G.2.2. 

Frequencies to be tested: mid range; see clause G.2.4.

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

2)
RF parameters are set up according to table 6.4A.2.
3)
A call is set up according to the Generic call setup procedure specified in TS34.108[3] sub clause 7.3.2, with the following exception for information elements in RADIO BEARER SETUP message. With this exception, the Power Control Algorithm for the Uplink is set to algorithm 2.

4)
Enter the UE into loopback test mode and start the loopback test. 

Table 6.4A.1A Contents of RADIO BEARER SETUP message: AM or UM
	Information Element
	Value/Remark

	CHOICE channel requirement
	Uplink DPCH info

	          - Power Control Algorithm
	Algorithm2


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

6.4A.4.2
Procedure
1)
Set the parameters of the interference signal generator as shown in table 6.4A.2 case 1.

2)
Set the power level of UE according to the table 6.4A.2 case 1 or send the power control commands (1dB step size should be used.) to the UE until UE output power measured by Test System shall be kept at the specified power level with (1dB tolerance.
3)
Measure the BER of DCH received from the UE at the SS.

4)
Set the parameters of the interference signal generator as shown in table 6.4A.2 case 2.

5)
Set the power level of UE according to the table 6.4A.2 case 2 or send the power control commands (1dB step size should be used.) to the UE until UE output power measured by Test System shall be kept at the specified power level with (1dB tolerance.
6)
Measure the BER of DCH received from the UE at the SS.

6.4A.5
Test requirements

The measured BER, derived in step 1), shall not exceed 0,001.

Table 6.4A.2: Test parameters for Adjacent Channel Selectivity for Release 5 and later releases

	Parameter
	Unit
	Case 1
	Case 2

	DPCH_Ec
	dBm/3.84 MHz
	<REFSENS> + 14 dB
	<REFSENS> + 41 dB

	Îor
	dBm/3.84 MHz
	<REFÎor> + 14 dB
	<REFÎor> + 41 dB

	Ioac mean power (modulated)
	dBm
	-52
	-25

	Fuw (offset)
	MHz
	+5 or -5
	+5 or -5

	UE transmitted mean power
	dBm
	20  (for Power class 3)

18  (for Power class 4)
	20  (for Power class 3)

18  (for Power class 4)


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 clause F.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in clause F.4.
<UNCHANGED SECTIONS ARE CLIPPED HERE>
Table F.1.3: Maximum Test System Uncertainty for receiver tests

	Clause
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	6.2 Reference sensitivity level
	± 0.7 dB
	

	6.3 maximum input level:


	± 0.7 dB
	The critical parameter is the overall signal level and not the –19 dB DPCH_Ec/Ior ratio.
0.7 dB absolute error due to signal measurement 

DPCH_Ec/Ior ratio error is <0.1 dB but is not important so is ignored

	6.3A Maximum Input Level for HS-PDSCH Reception (16QAM)
	± 0.7 dB
	

	6.4 Adjacent channel selectivity (Rel-99 and Rel-4)

	± 1.1 dB


	Overall system uncertainty comprises three quantities:

1.
Wanted signal level error

2.
Interferer signal level error

3.
Additional impact of interferer ACLR

Items 1 and 2 are assumed to be uncorrelated so can be root sum squared to provide the ratio error of the two signals. Assume for simplicity this ratio error is linearly added to the interferer ACLR.
Test System uncertainty = SQRT (wanted_level_error2 + interferer_level_error2) + ACLR effect.

The ACLR effect is calculated by:(Formula to follow)

(E.g. ACLR at 5 MHz of 51 dB gives additional error of .0765 dB. ACLR of 48 gives error of –0.15 dB.)

	6.4A Adjacent channel selectivity (Rel-5 and later releases)

	± 1.1 dB


	Same as above

	6.5 Blocking characteristics


	System error with f <15 MHz offset:

± 1.4 dB 
f >= 15 MHz offset and fb  2.2 GHz: ± [1.0] dB 
2.2 GHz < f 4 GHz: ±[1.7] dB

f > 4 GHz: ±[3.1] dB
	Using ± 0.7 dB for signal and interferer as currently defined and 68 dB ACLR @ 10 MHz.

	6.6 Spurious Response
	f  2.2 GHz: ± 1.0 dB 
2.2 GHz < f 4 GHz: ±1.7 dB

f > 4 GHz: ±3.1 dB
	

	6.7 Intermodulation Characteristics


	±1.3 dB

	Similar issues to 7.4 ACS test. 

ETR028 says impact f the closer signal is twice that of the far signal. If both signals drop 1 dB, intermod product drops 2 dB.

Formula =




(Using CW interferer ±0.5 dB, modulated interferer ±0.5 dB, wanted signal ±0.7 dB)

1.3 dB!

Broadband noise/ACLR not considered but may have impact.

	6.8 Spurious emissions
	3.0 dB for UE receive band and UE transmit band (-60 dBm)
Outside above:

f2.2GHz: ± 2.0 dB (-57 dBm)

2.2 GHz < f 4 GHz:

± 2.0 dB (-47 dBm)

f > 4 GHz: ±4.0 dB (-47 dBm) 

Downlink signal Îor 2.0 dB
	


<UNCHANGED SECTIONS ARE CLIPPED HERE>

Table F.2.2: Test Tolerances for receiver tests.

	Clause
	Test Tolerance

	6.2 Reference sensitivity level
	0.7 dB 

	6.3 Maximum input level:


	0.7 dB for Ior

	6.3A Maximum Input Level for HS-PDSCH Reception (16QAM)
	0.7 dB for Ior

	6.4 Adjacent channel selectivity  (Rel-99 and Rel-4)

	0 dB 

	6.4A Adjacent channel selectivity (Rel-5 and later releases)

	0 dB 

	6.5 Blocking characteristics


	0 dB 

	6.6 Spurious Response
	0 dB 

	6.7 Intermodulation Characteristics


	0 dB 

	6.8 Spurious emissions
	0 dB 


<UNCHANGED SECTIONS ARE CLIPPED HERE>
Table F.4.2: Derivation of Test Requirements (Receiver tests)
	Test 
	Minimum Requirement in TS 25.101
	Test Tolerance
(TT)
	Test Requirement in TS 34.121

	6.2 Reference sensitivity level

	Îor = -106.7 dBm / 3.84 MHz

DPCH_Ec = 117 dBm / 3.84 MHz

BER limit = 0.001
	0.7 dB
	Formula: Îor Minimum Requirement + TT




DPCH_Ec + TT

BER limit unchanged

Îor = 

-106 dBm / 3.84 MHz

DPCH_Ec = 
-116.3 dBm / 3.84 MHz

	6.3 Maximum input level
	-25 dBm Ior

-19 dBc DPCH_Ec/Ior
	0.7 dB
	Formula: Ior Minimum Requirement -TT

Ior = -25.7 dBm

	6.3A Maximum Input Level for HS-PDSCH Reception (16QAM)
	-25 dBm Ior
	0.7 dB
	Formula: Minimum Requirement -TT

Ior = -25.7 dBm

	6.4 Adjacent Channel Selectivity (Rel-99 and Rel-4)

	Îor = -92.7 dBm / 3.84 MHz

DPCH_Ec = 103 dBm / 3.84 MHz

Ioac (modulated) = -52 dBm/3.84 MHz

BER limit = 0.001
	0 dB
	Formula: Îor unchanged


DPCH_Ec unchanged

    Ioac Minimum Requirement – TT

BER limit unchanged

Ioac = -52 dBm/3.84 MHz

	6.4A Adjacent Channel Selectivity (Rel-5 and later releases)

	Îor = -92.7 dBm / 3.84 MHz

DPCH_Ec = 103 dBm / 3.84 MHz

Ioac (modulated) = -52 dBm/3.84 MHz

BER limit = 0.001
	0 dB
	Formula: Îor unchanged


DPCH_Ec unchanged

    Ioac Minimum Requirement – TT

BER limit unchanged

Ioac = -52 dBm/3.84 MHz

	6.5 Blocking Characteristics


	See Table 6.5.3 and 6.5.4. in TS34.121

BER limit = 0.001
	0 dB
	Formula: 
I blocking (modulated) Minimum Requirement - TT (dBm/3.84MHz)

I blocking (CW) Minimum Requirement - TT (dBm)

BER limit unchanged

	6.6 Spurious Response


	Iblocking(CW) –44 dBm

Fuw:
Spurious response frequencies
BER limit = 0.001
	0 dB
	Formula: I blocking (CW) Minimum Requirement - TT (dBm)

Fuw unchanged

BER limit unchanged

Iblocking(CW) = -44 dBm

	6.7 Intermodulation Characteristics


	Iouw1 (CW)           -46 dBm

Iouw2 (modulated) –46 dBm / 3.84 MHz

Fuw1 (offset)
10
MHz

Fuw2 (offset)
20
MHz 

Ior = -103.7 dBm/3.84 MHz

DPCH_Ec = -114 dBm/3.84
BER limit = 0.001
	0 dB
	Formula: 

Ior Minimum Requirement + TT


DPCH_Ec + TT


Iouw1 level unchanged


Iouw2 level unchanged


BER limit unchanged.
Ior = -114 dBm


BER limit. = 0.001

	6.8 Spurious Emissions

	
	
	Formula: Maximum level + TT
Add zero to all the values of Maximum Level in table 6.8.1.

	
	Frequency Band
	Maximum level
	
	Frequency Band
	Maximum level

	
	9kHz ( f ( 1GHz
	-57dBm
/100kHz
	0 dB
	9kHz ( f ( 1GHz
	-57dBm
/100kHz

	
	1GHz ( f ( 12.75GHz
	-47dBm
 /1MHz
	0 dB
	1GHz ( f ( 2.2GHz
	-47dBm
 /1MHz

	
	
	
	
	
	

	
	
	
	0 dB
	2.2GHz ( f ( 4GHz
	-47dBm
 /1MHz

	
	
	
	0 dB
	4GHz ( f ( 12.75GHz
	-47dBm
 /1MHz

	
	1920MHz ( f ( 1980MHz
	-60dBm
/3.84MHz
	0 dB
	1920MHz ( f ( 1980MHz
	-60dBm
/3.84MHz

	
	2110MHz ( f ( 2170MHz
	-60dBm
/3.84MHz
	0 dB
	2110MHz ( f ( 2170MHz
	-60dBm
/3.84MHz


<UNCHANGED SECTIONS ARE CLIPPED HERE>
F.5.2
Receiver measurements

Table F.5.2: Equipment accuracy for receiver measurements

	Clause
	Equipment accuracy
	Test conditions

	6.2 Reference sensitivity level
	Not critical
	

	6.3 Maximum input level:


	Not critical
	

	6.4 Adjacent channel selectivity (Rel-99 and Rel-4)

	Not critical
	

	6.4A Adjacent channel selectivity (Rel-5 and later releases)

	Not critical
	

	6.5 Blocking characteristics


	Not critical
	

	6.6 Spurious Response
	Not critical
	

	6.7 Intermod Characteristics


	Not critical
	

	6.8 Spurious emissions
	Not critical
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