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5.10.2
Measurement of transmitter

Table 5.3: Maximum Test System Uncertainty for transmitter tests

	Subclause
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	6.2

Maximum output power
	( 0,7 dB
	

	6.3

Frequency stability
	± 12 Hz
	

	6.4.2 
Power control steps
	single step:
± 0,1 dB

ten steps:

± 0,3 dB
	Result is difference between two absolute Code Domain Power measurements on the power controlled DPCH.

	6.4.3 
Power control dynamic range
	± 0,3 dB
	

	6.4.4
Minimum output power
	± 0,7 dB
	

	6.4.5
Primary CCPCH power
	± 0,8 dB
	

	6.4.6
Differential accuracy of Primary CCPCH power
	± 0,1 dB
	

	6.5.1
Transmit OFF power
	± 2,0 dB
	

	6.5.2
Transmit ON/OFF time mask
	3,84 Mcps TDD option:

Tx power limit = -79 dBm: ± 2,0 dB

Tx power limit = -33 dBm: ± 0,7 dB

1,28 Mcps TDD option:

Tx power limit = -82 dBm: ± 2,0 dB

Tx power limit = -42 dBm: ± 0,7 dB
	

	6.6.1
Occupied Bandwidth
	( 100 kHz
	Accuracy = ( 3(RBW. 
Assume 30 kHz bandwidth

	6.6.2.1
Spectrum emission mask 
	( 1,5 dB
	

	6.6.2.2
Adjacent Channel Leakage power Ratio (ACLR)
	3,84 Mcps TDD option:

minimum requirement:

5 MHz offset:
 
( 0,8 dB
10 MHz offset:
( 0,8 dB


requirement for operation in the same geographic area with unsynchronised TDD BS on adjacent channels:

Wide Area BS:

5 MHz offset:
 
( 4 dB

10 MHz offset:
( 4 dB

Local Area BS:


5 MHz offset:
 
( 0,8 dB

10 MHz offset:
( 0,8 dB

requirement for operation in the same geographic area with FDD BS on adjacent channels:

Wide Area BS:

5 MHz offset:
 
TBD

10 MHz offset:
( 4 dB

Local Area BS:


5 MHz offset:
 
( 0,8 dB

10 MHz offset:
( 0,8 dB


requirement in case of co-siting with unsynchronised TDD BS or FDD BS operating on adjacent channels:

Wide Area BS:


5 MHz offset:
 
TBD

10 MHz offset:
TBD

Local Area BS (co-siting with TDD BS):


5 MHz offset:
 
( 1 dB

10 MHz offset:
( 1 dB

1,28 Mcps TDD option:

minimum requirement:

1,6 MHz offset: 
( 0,8 dB
3,2 MHz offset:
( 0,8 dB


requirement for operation in the same geographic area with unsynchronised 1,28 Mcps TDD BS on adjacent channels:
Wide Area BS:


1,6 MHz offset: 
( 1 dB

3,2 MHz offset:
( 1 dB

Local Area BS:


1,6 MHz offset: 
( 0,8 dB

3,2 MHz offset:
( 0,8 dB

requirement for operation in the same geographic area with unsynchronised TDD BS on adjacent channels:

Wide Area BS:

3,4 MHz offset: 
( 1 dB

Local Area BS:

3,4 MHz offset: 
( 0,8 dB
requirement for operation in the same geographic area with FDD BS on adjacent channels:




Wide Area BS:

( 4 dB

Local Area BS:

( 0,8 dB

requirement in case of co-siting with unsynchronised 1,28 Mcps TDD BS on an adjacent channel:

Wide Area BS:


1,6 MHz offset: 
TBD

3,2 MHz offset:
TBD

Local Area BS:


Wide Area BS:
( 1 dB


Local Area BS:
( 1 dB

requirement in case of co-siting with unsynchronised TDD BS on an adjacent channel:

Wide Area BS:


3,4 MHz offset: 
TBD

Local Area BS:


3,4 MHz offset: 
( 1 dB 

requirement in case of co-siting with FDD BS on an adjacent channel:

Wide Area BS:

TBD
Note:
Impact of measurement period (averaging) and intermod effects in the measurement receiver not yet fully studied.
	

	6.6.3
Spurious emissions
	( 2,0 dB for BS and coexistence bands for results 

> -60 dBm

( 3,0 dB for results < -60 dBm

Outside above range:

f ( 2,2 GHz: 



± 1,5 dB

2,2 GHz < f ( 4 GHz:

± 2,0 dB

f > 4 GHz: 



± 4,0 dB
	

	6.7
Transmit intermodulation
	The value below applies to the setting of the interference signal level only and is unrelated to the measurement uncertainty of the tests (6.6.2.1, 6.6.2.2 and 6.6.3) which have to be carried out in the presence of the interference signal.

( 1 dB
	The uncertainty of the interferer has double the effect on the result due to the frequency offset.

	6.8.1
Modulation accuracy
	± 2,5 % (for single code)
	

	6.8.2
Peak code domain error
	± 1 dB
	

	6.8.3   Relative Code Domain Error
	±1,0 dB
	

	6.8.4  Time alignment error in MIMO transmission
	1,28 Mcps TDD option:
± [78] ns
	


~~~~~~~~~~~~~~~~~~Next Changed Section~~~~~~~~~~~~~~~~~~~~~
5.11
Test Tolerances (informative)

The Test Tolerances defined in this subclause have been used to relax the Minimum Requirements in this specification to derive the Test Requirements.

The Test Tolerances are derived from Test System uncertainties, regulatory requirements and criticality to system performance. As a result, the Test Tolerance may sometimes be set to zero.

The test tolerances should not be modified for any reason, e. g. to take account of commonly known test system errors (such as mismatch, cable loss, etc.)

5.11.1
Transmitter

Table 5.6: Test Tolerance for transmitter tests

	Subclause
	Test Tolerance (see NOTE)

	6.2

Maximum output power
	0,7 dB

	6.3

Frequency stability
	12 Hz

	6.4.2 
Power control steps
	single step:
0,1 dB

ten steps: 

0,3 dB

	6.4.3 
Power control dynamic range
	0,3 dB

	6.4.4
Minimum output power
	0,7 dB

	6.4.5
Primary CCPCH power
	0,8 dB

	6.4.6
Differential accuracy of Primary CCPCH power
	± 0,1 dB

	6.5.1
Transmit OFF power
	2,0 dB

	6.5.2
Transmit ON/OFF time mask
	3,84 Mcps TDD option:

Tx power limit = 
-79 dBm: 2,0 dB

Tx power limit = 
-33 dBm: 0,7 dB

1,28 Mcps TDD option:

Tx power limit = 
-82 dBm: 2,0 dB

Tx power limit = 
-42 dBm: 0,7 dB

7,68 Mcps TDD option:

Tx power limit = 
-76 dBm: 2,0 dB

Tx power limit = 
-33 dBm: 0,7 dB



	6.6.1
Occupied Bandwidth
	0 kHz

	6.6.2.1
Spectrum emission mask 
	1,5 dB

	6.6.2.2
Adjacent Channel Leakage power Ratio (ACLR)


	3,84 Mcps TDD option:

minimum requirement: 
0,8 dB
operation in the same geographic area:


Wide Area BS:


4 dB for TDD BS on adjacent channels



TBD/4 dB for FDD BS on adjacent channels

Local Area BS:

0,8 dB

co-siting:



Wide Area BS:

TBD


Local Area BS:

1 dB

1,28 Mcps TDD option:

minimum requirement: 
0,8 dB
operation in the same geographic area:


Wide Area BS:
1 dB for TDD BS on adjacent channels







4 dB for FDD BS on adjacent channels


Local Area BS:
0,8 dB

co-siting:



Wide Area BS:
TBD


Local Area BS:
1 dB for TDD BS on adjacent channels

7,68 Mcps TDD option:

minimum requirement: 
0,8 dB
operation in the same geographic area:


Wide Area BS:


4 dB for TDD BS on adjacent channels



TBD/4 dB for FDD BS on adjacent channels

Local Area BS:

0,8 dB

co-siting:



Wide Area BS:

TBD


Local Area BS:

1 dB



	6.6.3
Spurious emissions
	0 dB

	6.7

Transmit intermodulation
	Testing of transmit intermodulation consists of 3 parts:

-
testing of spectrum emission mask, see 6.6.2.1 

-
testing of ACLR, see 6.6.2.2

-
testing of spurious emissions, see 6.6.3

For each of these parts, the respective Test Tolerances as specified in this table shall apply.

Test Tolerance for setting of the interferer power level: 0 dB 

	6.8.1
Modulation accuracy
	0 %

	6.8.2
Peak code domain error
	1 dB

	6.8.3    Relative Code Domain Error
	1.0 dB

	6.8.4  Time alignment error in MIMO transmission
	1,28 Mcps TDD option:
[78] ns

	NOTE:
Unless otherwise stated, the Test Tolerances are applied to the DUT Minimum Requirement. 
See Annex D.


~~~~~~~~~~~~~~~~~~Next Changed Section~~~~~~~~~~~~~~~~~~~~~
6.8.4
Time alignment error in MIMO transmission
6.8.4.1
Definition and applicability
In MIMO transmission, signals are transmitted from two or more antennas. These signals shall be aligned. The time alignment error in MIMO transmission is specified as the delay between the signals from two antennas at the antenna ports. 
This test is only applicable for Node B supporting MIMO transmission.

6.8.4.2
Minimum requirement

The time alignment error in MIMO for any possible configuration of two transmit antennas shall not exceed 65 ns.
The normative reference for this requirement is TS 25.105 [1] subclause 6.8.5.1.
6.8.4.3
Test Purpose 

It is the purpose of this test to verify that the timing alignment error in MIMO is within the limit specified in 6.8.4.2.
6.8.4.4
Method of test

6.8.4.4.1
Initial conditions

For 1,28 Mcps BS supporting MIMO transmission, the time alignment error shall be tested with the general test set up specified in section 6.8.4.4.1.1. 
6.8.4.4.1.0
General test conditions

Test environment: 


normal; see subclause 5.9.1.

RF channels to be tested: 
Middle; see subclause 5.3.
6.8.4.4.1.1
1.28 Mcps TDD option- General test set up
1)
Connect two base station RF antenna ports to the measurement equipment as shown in Figure 6.6. If available terminate the other unused antenna ports. 

[image: image1]
Figure 6.6: Measuring system Set-up for Test of Time alignment error
2)
Set the base station to transmit P-CCPCH and DwPTS using all the antennas. Set the parameters of the BS transmitted signal according to table 6.42. 
Table 6.42: Parameters of the BS transmitted signal for 1,28 Mcps TDD

	Parameter
	Value/description

	TDD Duty Cycle
	TS i; i = 0, 1, 2, ..., 6:



transmit, 
if i is 0,4,5,6;



receive, 
if i is 1,2,3.

	Time slots under test
	TS0 and DwPTS

	BS output power setting
	PRAT

	Spreading factor
	16


3)
Set BS frequency.

6.8.4.4.2
Procedure
6.8.4.4.2.1
1.28 Mcps TDD option
1)
Start BS transmission at the manufacturer’s specified maximum output power.

2)
Measure the time alignment error between the P-CCPCH and DwPTS on the antenna ports under test.
3)
Repeat the measurement for any other possible configuration of 2 transmit antennas.
6.8.4.5
Test Requirements

NOTE:
If the Test Requirement below 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 5.11 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex D.
6.8.4.5.1
1.28 Mcps TDD option
The time alignment error shall be less than 65+[78]ns.
~~~~~~~~~~~~~~~~~~Next Changed Section~~~~~~~~~~~~~~~~~~~~~
Annex D (informative):
Derivation of Test Requirements

The Test Requirements in this specification have been calculated by relaxing the Minimum Requirements of the core specification using the Test Tolerances defined in subclause 5.11. When the Test Tolerance is zero, the Test Requirement will be the same as the Minimum Requirement. When the Test Tolerance is non-zero, the Test Requirements will differ from the Minimum Requirements, and the formula used for this relaxation is given in tables D.1 to D.3

Note that a formula for applying Test Tolerances is provided for all tests, even those with a test tolerance of zero. This is necessary in the case that the Test System uncertainty is greater than that allowed in subclause 5.10. In this event, the excess error shall be subtracted from the defined test tolerance in order to generate the correct tightened Test Requirements as defined in subclause 5.12.

For example, a Test System having 0,9 dB accuracy for test 6.2 Maximum output power (which is 0,2 dB above the limit specified in subclause 5.10.2) would subtract 0,2 dB from the Test Tolerance of 0,7 dB defined in subclause 5.11.1. This new test tolerance of 0,5 dB would then be applied to the Minimum Requirement using the formula defined in Table D.1 to give a new range of (2,5 dB of the manufacturer’s rated output power.

For the case where an excess error of 0.2 dB exists, when applied to a test with a test tolerance of zero, the test tolerance used in the formula would be -0.2 dB.
Table D.1: Derivation of Test Requirements (Transmitter tests)

	Test 
	Minimum Requirement in TS 25.105
(numbering of tables in the column below refers to TS 25.142)
	Test Tolerance
(TT)
	Test Requirement in TS 25.142

	6.2 
Maximum output power
	In normal conditions …
within +2 dB and -2 dB of the manufacturer’s rated output power

In extreme conditions… 
within +2,5 dB and -2,5 dB of the manufacturer’s rated output power
	0,7 dB
	Formula:
Upper limit + TT

 

Lower limit - TT

In normal conditions …
within +2,7 dB and -2,7 dB of the manufacturer’s rated output power

In extreme conditions… 
within +3,2 dB and -3,2 dB of the manufacturer’s rated output power

	6.3

Frequency stability
	Frequency stability

Wide Area BS: = ( 0,05 ppm

Local Area BS: ( 0,1 ppm
	12 Hz
	Formula: 

( (frequency stability +TT)

Wide Area BS:

( (0,05 ppm + 12 Hz)

Local Area BS:

( (0,1 ppm + 12 Hz)

	6.4.2 
Power control steps
	single step: step size tolerance specified in table 6.3

ten steps: minimum and maximum average rate of change in mean power specified in table 6.3 
	single step:

0,1 dB

ten steps:

0,3 dB
	Formula: 

single step:
( (step size tolerance + TT)

ten steps: 

maximum average rate + TT
minimum average rate - TT

0,1 dB and 0,3 dB, respectively, applied as above to table 6.3

	6.4.3 
Power control dynamic range
	range ( 30 dB
	0,3 dB
	Formula:
Range - TT

range ( 29,7 dB

	6.4.4
Minimum output power
	PRAT - 30 dB
	0,7 dB
	Formula :

PRAT - 30 dB +TT

PRAT - 29,3 dB

	6.4.5
Primary CCPCH power
	PCCPCH power tolerance defined in table 6.8
	0,8 dB
	Formula:

( (power tolerance + TT)

0,8 dB applied as above to table 6.8

	6.4.6
Differential accuracy of Primary CCPCH power
	Differential accuracy of PCCPCH power: ( ( 0,5 dB
	0,1 dB
	Formula:

( (PCCPCH tolerance + TT)

( 0,6 dB

	6.5.1
Transmit OFF power
	Tx OFF power limit ( -79 dBm
	2,0 dB
	Formula:
< Tx OFF power limit + TT

< - 77 dBm

	6.5.2
Transmit ON/OFF time mask
	Tx power limit:

3,84 Mcps TDD option:

< -33 dBm or -79 dBm, resp.

1,28 Mcps TDD option:

< -42 dBm or -82 dBm, resp.
	< -33 dBm:
0,7 dB

< -79 dBm:

2,0 dB

< -42 dBm:

0,7 dB

< -82 dBm:

2,0 dB
	Formula:

< Tx power limit + TT

for 3,84 Mcps TDD option:
< -32,3 dBm

or

< - 77 dBm

for 1,28 Mcps TDD option:

< -41,3 dBm

or 

< -80 dBm

	6.6.1
Occupied bandwidth
	occupied bandwidth limit

3,84 Mcps TDD option: = 5 MHz

1,28 Mcps TDD option: 1,6 MHz
	0 kHz
	Formula: 
Occupied bandwidth limit + TT

3,84 Mcps TDD option: = 5 MHz

1,28 Mcps TDD option: 1,6 MHz

	6.6.2.1
Spectrum emission mask
	Maximum level defined in tables 6.13 to 6.16
	1,5 dB
	Formula:
Maximum level + TT

Add 1,5 dB to Maximum level entries in tables 6.13 to 6.16

	6.6.2.2
Adjacent Channel Leakage power Ratio (ACLR)
	3,84 Mcps TDD option:

minimum requirement:
ACLR limit = 45 dB at 5 MHz
ACLR limit = 55 dB at 10 MHz


requirement for operation in the same geographic area with unsynchronised TDD BS or FDD BS on adjacent channels:

Maximum Level defined in tables 6.23 and 6.23AA 
 


requirement in case of co-siting with unsynchronised TDD BS or FDD BS operating on adjacent channels:

Maximum Level defined in tables 6.24 and 6.24A


1,28 Mcps TDD option:

minimum requirement:

ACLR limit = 40 dB at 1,6 MHz
ACLR limit = 45 dB at 3,2 MHz


requirement for operation in the same geographic area with unsynchronised TDD or FDD on adjacent channels:
Maximum Level defined in tables

6.23A, 6.23B and 6.23C

requirement in case of co-siting with unsynchronised TDD or FDD on an adjacent channel:

Maximum Level defined in tables 6.24B, 6.24C and 6.24D
	3,84 Mcps TDD option:

min. req. :

0,8 dB


operation in the same geographic area:

4 dB (TBD in table 6.23A, 5 MHz offset, resp.)

for Wide Area BS ;

0,8 dB for Local Area BS

co-siting: TBD for Wide Area BS;

1 dB for Local Area BS

1,28 Mcps TDD option:
min. req. :

0,8 dB


operation in the same geographic area:

1 dB or 

4 dB for the Wide Area BS;

0,8 dB for the Local Area BS

co-siting: TBD for the Wide Area BS;

1 dB for the Local Area BS
	Formula:
ACLR limit - TT

3,84 Mcps TDD option:

min. requirement:
ACLR limit = 44,2 dB at 5 MHz
ACLR limit = 54,2 dB at 10 MHz


operation in the same geographic area:

Wide Area BS:

Add 4 dB (TBD in table 6.23A, 5 MHz offset, resp.) to the Maximum Level entries in tables 6.23 and 6.23AA.
 

Local Area BS:

Add 0,8 dB to the Maximum Level entries in tables 6.23 and 6.23AA.


co-siting:

Wide Area BS:

Add TBD to the Maximum Level entries in tables 6.24 and 6.24A.

Local Area BS:

Add 1 dB to the Maximum Level entries in tables 6.24 and 6.24A.

1,28 Mcps TDD option:

min. requirement:
ACLR limit = 39,2 dB at 1,6 MHz
ACLR limit = 44,2 dB at 3,2 MHz


operation in the same geographic area:

Wide Area BS:

Add 1 dB to the Maximum Level entries in tables 6.23A and 6.23B, and 4 dB to the Maximum Level entry in table 6.23C.

Local Area BS:

Add 0,8 dB to the Maximum Level entries in tables 6.23A, 6.23B and 6.23C.
 

co-siting:

Wide Area BS:

Add TBD to the Maximum Level entries in tables 6.24B, 6.24C and 6.24D.

Local Area BS:

Add 1 dB to the Maximum Level entries in tables 6.24B, 6.24C and 6.24D.

	6.6.3
Spurious emissions
	maximum level defined in tables 6.29 to 6.37
	0 dB
	Formula: Maximum limit + TT

add 0 dB to maximum levels in tables 6.29 to 6.37

	6.7
Transmit intermodulation (interferer requirements)

This tolerance applies to the stimulus and not the measurements defined in 6.6.2.1, 6.6.2.2 and 6.6.3.
	Wanted signal level - interferer level = 30 dB
	0 dB
	Formula: Ratio + TT

Wanted signal level - interferer level = 30 + 0 dB

	6.8.1
Modulation accuracy
	EVM limit = 12,5 %
	0 %
	Formula: EVM limit + TT

EVM limit = 12,5 %

	6.8.2
Peak code domain error
	PCDE limit = - 28 dB
	1 dB
	Formula: 
PCDE limit + TT

PCDE limit = - 27 dB

	6.8.3 Relative Code Domain Error
	RCDE limit = ‑21.9 dB
	1.0 dB
	Formula: RCDE limit + TT

RCDE limit = ‑20.9 dB

	6.8.4  Time alignment error in MIMO transmission
	1,28 Mcps TDD option:
Max time alignment error = 65 ns
Min time alignment error = - 65 ns
	1,28 Mcps TDD option:
[78] ns
	Formula:
Max time alignment error + TT




Min time alignment error – TT

1,28 Mcps TDD option:
Max time alignment error = [143]ns
Min time alignment error = [-143]ns


~~~~~~~~~~~~~~~~~~Next Changed Section~~~~~~~~~~~~~~~~~~~~~

Annex E (informative):
Acceptable uncertainty of Test Equipment

This informative annex specifies the critical parameters of the components of an overall Test System (e.g. Signal generators, Signal Analysers etc.) which are necessary when assembling a Test System which complies with subclause 5.10 Acceptable Uncertainty of Test System. These Test Equipment parameters are fundamental to the accuracy of the overall Test System and are unlikely to be improved upon through System Calibration.

Table E.1: Equipment accuracy for transmitter measurements

	Test
	Equipment accuracy
	Range over which equipment accuracy applies

	6.2 
Maximum output power
	Not critical
	Not critical

	6.3 
Frequency stability
	± 10 Hz + timebase = 12 Hz
	Measurements in the range ± 500 Hz. 

	6.4.2
Power control steps
	single step: 
± 0,1 dB

ten steps: 

± 0,3 dB
	Pmax to Pmax - 30 dB

	6.4.3
Power control dynamic range
	± 0,3 dB
	Pmax to Pmax - 30 dB

	6.4.4
Minimum output power
	Not critical
	Pmax to Pmax - 30 dB

	6.4.5
Primary CCPCH power
	Not critical
	Not critical

	6.4.6
Differential accuracy of Primary CCPCH power
	± 0,1 dB
	

	6.5.1 
Transmit OFF power
	Not critical
	Not critical

	6.5.2
Transmit ON/OFF time mask
	Not critical
	Not critical

	6.6.1
Occupied bandwidth
	± 100 kHz
	± 1 MHz of the minimum requirement

	6.6.2.1

Spectrum emission mask 
	Not critical
	Not critical

	6.6.2.2

ACLR
	minimum requirement: ± 0,8 dB

requirement in case of operation in proximity: ± 4,0 dB

requirement in case of co-siting: TBD
	Measurements in the range (3 dB of the minimum requirement at signal power = Pmax

	6.6.3
Spurious emissions
	Not critical
	Not critical

	6.7 
Transmit intermodulation 


(interferer requirements)
	Not critical
	Not critical

	6.8.1
Modulation accuracy
	2,5 % 

(for single code)
	Specified accuracy applies to measurement results between 

± 7,5% and 17,5% at signal power = Pmax to Pmax - 30 dB

	6.8.2
Peak code domain error
	± 1 dB
	Measurements in the range -25 dB to -30 dB at signal power = Pmax

	6.8.3 Relative Code Domain Error
	±1.0 dB
	Measurements in the range -18.9 to -24.9 dB at signal power = Pmax

	6.8.4  Time alignment error in MIMO transmission
	1,28 Mcps TDD option:
± [78] ns
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