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6.1
General

All tests in this Clause shall be conducted on Base Station fitted with a full complement of Transceivers for the configuration unless otherwise stated. Transmission power shall be at the maximum output power unless otherwise stated. Measurements shall be made at the BS Tx antenna connector, unless otherwise stated.Power levels are expressed in dBm.
6.1.1 Test Models
The setup of physical channels for transmitter tests shall be according to one of the test models below. A reference to the applicable table is made with each test. The mean overall output power to be transmitted, is specified with each test.
6.1.1.1
Test Model 1

This model shall be used for tests on,

· spectrum emission mask

· ACLR

· spurious emissions

· transmit intermodulation

· modulation accuracy

64 DPCHs at 30 ksps (SF=128) distributed randomly across the code space, at random power levels and random DPCHoffsets  are defined so as to simulate a realistic traffic scenario which may have high PAR (Peak to Average Ratio). 
Considering that not every base station implementation will support 64 DPCH, variants of this test model containing 32 and 16 DPCH are also specified.  The conformance test shall be performed using the largest of these three options that can be supported by the equipment under test.

“Fraction of power” relates to the mean output power on the TX antenna interface under test.

Table 6.1. Test Model 1 Active Channels
Type


Number of Channels
Fraction of

Power (%) 
Fraction of

Power (dB)
Channelisation Code
DPCHoffset

PCCPCH+SCH
1
10
-10
1


Primary CPICH
1
10
-10
0


PICH
1
3.2
-15
16


DPCH

(SF=128)
16/32/64
76.8 in total
See Table 6.2
See Table 6.2
See Table 6.2

Table 6.2.  DPCH Spreading Code, Toffset and Power for Test Model 1
Code
Toffset
Code  Power

(dB) (16 codes)
Code  Power

(dB) (32 codes)
Code  Power

(dB) (64 codes)

2
       2
-10.4
-13.0
-15.6

11
       0
-11.1
-13.3
-15.7

17
       2
-12.0
-13.9
-16.1

23
       1
-14.2
-14.9
-16.8

31
       6
-11.4
-16.8
-18.0

38
       1
-13.0
-14.1
-20.0

47
       7
-16.5
-15.6
-15.9

55
       6
-15.6
-18.0
-16.5

62
       1
-12.5
-16.2
-17.4

69
       9
-15.3
-19.4
-19.0

78
       1
-13.7
-17.1
-21.7

85
       0
-17.6
-14.6
-20.3

94
       0
-18.8
-16.5
-16.3

102
       0
-16.9
-20.3
-17.2

113
       5
-15.0
-20.6
-18.6

119
       2
-9.4
-23.6
-20.8

7
       3

-19.8
-18.5

13
       4

-17.6
-20.5

20
       2

-13.7
-17.9

27
       5

-14.4
-19.7

35
       9

-15.9
-24.3

41
       1

-18.8
-24.0

51
       7

-18.2
-22.4

58
       2

-16.7
-21.0

64
       5

-21.5
-18.2

74
       5

-19.1
-20.2

82
       8

-18.6
-16.7

88
       1

-15.8
-17.7

97
       9

-18.4
-19.4

108
       4

-15.4
-23.0

117
       9

-17.4
-22.1

125
       3

-12.4
-20.5

4
       6


-17.0

9
       5


-18.3

12
       2


-20.4

14
       7


-17.3

19
       8


-18.8

22 
       4


-21.3

26
       4


-19.3

28
       3


-22.6

34 
       5


-21.6

36 
       8


-19.5

40
       0


-23.8

44
       0


-22.8

49
       2


-21.4

53
       7


-19.1

56
       1


-21.9

61
       8


-20.7

63 
       2


-17.6

66 
       3


-19.2

71
       6


-22.2

76 
       9


-21.2

80 
       3


-18.7

84 
       2


-21.1

87
       5


-18.9

91
       0


-21.5

95
       9


-19.8

99
       2


-25.0

105
       9


-25.0

110
       3


-24.8

116
       3


-23.5

118
       6


-21.8

122
       2


-20.1

126
       8


-15.3

6.1.1.2
Test Model 2

This model shall be used for tests on,

· output power dynamics

Table 6.3.  Test Model 2 Active Channels
Type


Number of Channels
Fraction of

Power (%) 
Fraction of

Power (dB)
Channelisation Code
Toffset

PCCPCH+SCH
1
10
-10
1


Primary CPICH
1
10
-10
0


PICH
1
3.2
-15
16


DPCH

(SF=128)
7
7 x 10.97
7 x -9.6
24,40,56,72,

88,104,120
1,3,5,7,

6,4,2

6.1.1.3
Test Model 3

This model shall be used for tests on,

· peak code domain error

Table 6.4. Test Model 3 Active Channels
Type


Number of Channels
Fraction of

Power (%) 
Fraction of

Power (dB)
Channelisation Code
Toffset

PCCPCH+SCH
1
10
-10
1


Primary CPICH
1
10
-10
0


PICH
1
3.2
-15
16


DPCH

(SF=256)
16/32
76.8 in total
See Table 6.5
See Table 6.5
See Table 6.5

As with Test Model 1, not every base station implementation will support 32 DPCH, a variant of this test model containing 16 DPCH are also specified.  The conformance test shall be performed using the larger of these two options that can be supported by the equipment under test.

Table 6.5. DPCH Spreading Code, Toffset and Power for Test Model 3
Code
Toffset
Code  Power

(dB) (16 codes)
Code  Power

(dB) (32 codes)

64
2
-13.2
-16.2

69
0
-13.2
-16.2

74
2
-13.2
-16.2

78
1
-13.2
-16.2

83
6
-13.2
-16.2

89
1
-13.2
-16.2

93
7
-13.2
-16.2

96
6
-13.2
-16.2

100
1
-13.2
-16.2

105
9
-13.2
-16.2

109
1
-13.2
-16.2

111
0
-13.2
-16.2

115
0
-13.2
-16.2

118
0
-13.2
-16.2

122
5
-13.2
-16.2

125
2
-13.2
-16.2

67
3

-16.2

71
4

-16.2

76
2

-16.2

81
5

-16.2

86
9

-16.2

90
1

-16.2

95
7

-16.2

98
2

-16.2

103
5

-16.2

108
5

-16.2

110
8

-16.2

112
1

-16.2

117
9

-16.2

119
4

-16.2

123
9

-16.2

126
3

-16.2

6.1.1.4
DPCH Structure of the Downlink Test Models

For the above test models the following structure is adopted for the DPCH. The DPDCH and DPCCH have the same power level. The timeslot structure should be as described by 25.211-300 section 5.3.2 Table 11-slot format 10 that is reproduced in Table 6.6 below.

Table 6.6 DPCH structure of the downlink test models

Slot Format
Channel Bit 
Channel Symbol
SF
Bits/Frame
Bits/ Slot
DPDCH Bits/Slot
DPCCH     Bits/Slot

#I
Rate (kbps)
 Rate (ksps)

DPDCH
DPCCH
TOT

NData1
Ndata2
NTFCI
NTPC
Npilot

10
60
30
128
450
150
600
40
6
24
0
2
8

The test DPCH has frame structure so that the pilot bits are defined over 15 timeslots according to the relevant columns of 25.211-300 section 5.3.2 Table 12, which are reproduced in Table 6.7 below.

Table 6.7 Frame structure of DPCH


Npilot = 8

Symbol #
0
1
2
3

Slot #0

1

2

3

4

5

6

7

8

9

10

11

12

13

14
11

11

11

11

11

11

11

11

11

11

11

11

11

11

11
11

00

01

00

10

11

11

10

01

11

01

10

10

00

00
11

11

11

11

11

11

11

11

11

11

11

11

11

11

11
10

10

01

00

01

10

00

00

10

11

01

11

00

11

11

The TPC bits alternate 00 / 11 starting with 00 in timeslot 0.

The aggregate 15 x 30 = 450 DPDCH bits per frame are filled with a PN9 sequence generated using the primitive trinomial 
[image: image1.wmf]94

1

xx

++

. To ensure non-correlation of the PN9 sequences, each DPDCH shall use its channelisation code as the seed for the PN sequence at the start of each frame.

NEXT MODIFIED SECTION
6.2
Base station output power

Output power, Pout, of the base station is the mean power of one carrier delivered to a load with resistance equal to the nominal load impedance of the transmitter. The physical channels for the following test(s) shall be setup according to the test model specified in 6.1.1.
6.2.1
Base station maximum output power

Maximum output power, Pmax, of the base station is the mean power level per carrier that the manufacturer has declared to be available at the antenna connector. 
6.2.1.1
Test Conditions and measurement method

 1. Connect the power measuring equipment to the base station RF output port.

  2. Set the base station to transmit a signal modulated with a combination of PCCPCH, SCCPCH and Dedicated Physical Channels specified as test model2 in 6.1.1.2.

  3. Measure the mean power at the RF output port over a certain slots.




· 
· 
· 
· 
· 
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6.2.2.
CPICH power accuracy

6.2.2.4.1
Initial conditions

Establish applicable temperature and supply voltage, as specified in chapter 4.4.

Connect BS to code domain analyser as shown in Annex B.
Disable inner loop power control

Setup BS transmission at maximum total power as specified by the supplier. Channel setup shall be according to 6.1.1.2.

6.2.2.4.2
Procedure

With the Code Domain Analyser measure the power in the PCCPCH and PCPICH.

Repeat the measurement for all other applicable temperatures and supply voltages.

6.2.2.5
Test requirement

The measured CPICH power shall be within (2.1dB of the ordered absolute value.
NEXT MODIFIED SECTION
6.3
Frequency stability

6.3.2
Minimum requirement 

The modulated carrier frequency of the BS shall be accurate to within ± 0.05 ppm for RF frequency generation.
NEXT MODIFIED SECTION
6.4
Output power dynamics

Power control is used to limit the interference level. The BS transmitter uses a quality-based power control on the downlink. The physical channels for the following test(s) shall be setup according to 6.1.1.2.
6.4.4
Total power dynamic range 

6.4.4.3
Test purpose

To verify that the total power dynamic range as specified in TS25.104 clause 6.4.3.1 The test is to ensure that the total output power can be reduced while still transmitting a single code. This is to ensure that the interference to neighbouring cells is reduced.

<Editor’s note: The rationale of the requirement should be clarified. >

NEXT MODIFIED SECTION
6.5
Output RF spectrum emissions
The physical channels for the following test(s) shall be setup according to 6.1.1.1.
6.5.1
Occupied bandwidth

6.5.1.1
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.
6.5.1.4
Method of test

6.5.1.4.1
Initial conditions
(1)  Connect the Measurement device to the BS antenna connector.

(2)  Start transmission on a single carrier according to test model defined in 6.1.1.1.
6.5.2
Out of band emission

6.5.2.2.1
Test conditions and measurement method

1. Connect measurement receiver to the base station RF output port, using an attenuator or directional coupler if necessary.

2. The receiver characteristics shall be: 
Measurement filter bandwidth 
: Defined in section 6.5.2.2.
Sufficient averaging time to ensure  0.2dB error at 95% confidence

Detection mode 
: True RMS
3. Set the base station to transmit a signal modulated in accordance with 6.1.1.1 (Model 1).
 Total power at the RF output port shall be the nominal power as specified by the manufacturer.

4. Measure the power level at the carrier frequency.

6.5.3
Spurious emissions

6.5.3.3
Test case

The BS shall be configured with transmitters active at their maximum output power for all transmission modes foreseen by the manufacturer’s specification.

Set the base station to transmit a signal as stated in 6.1.1.1. Total power at the RF Output port shall be the nominal power as specified by the manufacturer.

The transmitter antenna connector shall be connected to a measurement receiver with the same characteristic impedance, using an attenuator or directional coupler if necessary. 
The detecting device shall be configured with a measurement bandwidth as stated in the tables 
NEXT MODIFIED SECTION
6.5.3.4
Conformance  Requirements


6.5.3.4.1
Spurious emissions (Category A)

The following requirements shall be met in cases where Category A limits for spurious emissions, as defined in ITU-R Recommendation [4] , are applied.

6.5.3.5.1.1
Minimum Requirement

The power of any spurious emission shall be attenuated by at least the minimum requirement:

Table 6.16 BS Mandatory spurious emissions limits, Category A
Band
Minimum attenuation
requirement
Measurement Bandwidth
Note

9kHz – 150kHz
43 + 10logP (dB)
1 kHz 
Bandwidth as in ITU SM.329-7, s4.1

150kHz – 30MHz

10 kHz 
Bandwidth as in ITU SM.329-7, s4.1

30MHz – 1GHz

100 kHz
Bandwidth as in ITU SM.329-7, s4.1

1GHz – 12.75GHz

1 MHz
Upper frequency as in ITU SM.329-7, s2.6

P = Mean power (W) where P < 500W
6.5.3.4.2
Spurious emissions (Category B)

The following requirements shall be met in cases where Category B limits for spurious emissions, as defined in ITU-R Recommendation [4] , are applied.

6.5.3.4.2.1
Minimum Requirement

The power of any spurious emission shall not exceed:

Table 6.17 BS Mandatory spurious emissions limits, Category B

Band
Maximum Level
Measurement Bandwidth
Note

9kHz ( 150kHz
-36 dBm
1 kHz
Bandwidth as in ITU-R SM.329-7, s4.1

150kHz ( 30MHz
- 36 dBm
10 kHz
Bandwidth as in ITU-R SM.329-7, s4.1

30MHz ( 1GHz
-36 dBm
100 kHz
Bandwidth as in ITU-R SM.329-7, s4.1

1GHz

(
Fc1 – 60 MHz or 2100 MHz

Whichever is the higher
-30 dBm
1 MHz
Bandwidth as in ITU-R SM.329-7, s4.1

Fc1 – 60 MHz or 2100 MHz
whichever is the higher

(
Fc1 – 50 MHz or 2100 MHz
whichever is the higher
-25 dBm
1 MHz
Specification more stringent than ITU-R SM.329-7, s4.1

Fc1 – 50 MHz or 2100 MHz
whichever is the higher

(
Fc2 + 50 MHz or 2180 MHz
whichever is the lower
-15 dBm
1 MHz
Specification more stringent than ITU-R SM.329-7, s4.1

Fc2 + 50 MHz or 2180 MHz
whichever is the lower
(
Fc2 + 60 MHz or 2180 MHz

Whichever is the lower
-25-13 dBm
1 MHz
Specification more stringent than ITU-R SM.329-7, s4.1 



Fc2 + 60 MHz or 2180 MHz

Whichever is the lower

(
12.75 GHz
-30 dBm
1 MHz
Bandwidth as in ITU-R SM.329-7, s4.1. Upper frequency as in ITU-R SM.329-7, s2.6

Fc1 : Center frequency of first carrier frequency used.

Fc2 : Center frequency of last carrier frequency used.
6.5.3.4.3
Protection of the BS receiver

This requirement may be applied in order to prevent the receiver of the BS being desensitised by emissions from the BS transmitter which are coupled between the antennas of the BS.

[This requirement assumes the scenario described in [2]. For different scenarios, the manufacturer may declare a different requirement.

This requirement is not applicable to antenna ports which are used for both transmission and reception (e.g. which have an internal duplexer).

NOTE:
In this case, the measurement of Reference Sensitivity will directly show any desensitisation of the receiver.

6.5.3.4.3.1
Minimum Requirement

The power of any spurious emission shall not exceed:

Table 6.18 BS Spurious emissions limits for protection of the BS receiver

Band
Maximum Level
Measurement Bandwidth
Note

1920 – 1980MHz
For operation in Frequency Bands defined  in sub-clause 3.4.1(a)
-96 dBm
100 kHz


1850-1910 MHz

For operation in Frequency Bands defined in sub-clause 3.4.1(b)
-96 dBm
100kHz


6.5.3.4.4
Co-existence with GSM 900

6.5.3.4.4.1
Operation in the same geographic area

This requirement may be applied for the protection of GSM 900 MS in geographic areas in which both GSM 900 and UTRA are deployed.

[This requirement assumes the scenario described in [2].] For different scenarios, the manufacturer may declare a different requirement.

6.5.3.4.4.1.1
Minimum Requirement

The power of any spurious emission shall not exceed:

Table 6.19 BS Spurious emissions limits for BS in geographic coverage area of GSM 900

Band
Maximum Level
Measurement Bandwidth
Note

921 – 960 MHz
-47 dBm
100 kHz


6.5.3.4.4.2
Co-located base stations

This requirement may be applied for the protection of GSM 900 BS receivers when GSM 900 BS and UTRA BS are co-located.

6.5.3.4..4.2.1
Minimum Requirement

The power of any spurious emission shall not exceed:

Table 6.20 BS Spurious emissions limits for protection of the BS receiver

Band
Maximum Level
Measurement Bandwidth
Note

876-915 MHz
–98dBm
100 kHz


6.5.3.4.5
Co-existence with DCS 1800

6.5.3.4.5.1
Operation in the same geographic area

This requirement may be applied for the protection of DCS 1800 MS in geographic areas in which both DCS 1800 and UTRA are deployed.

[This requirement assumes the scenario described in [2].] For different scenarios, the manufacturer may declare a different requirement.

6.5.3.4.5.1.1
Minimum Requirement

The power of any spurious emission shall not exceed:

Table 6.21 BS Spurious emissions limits for BS in geographic coverage area of DCS 1800

Band
Maximum Level
Measurement Bandwidth
Note

1805 – 1880 MHz
-57 dBm
100 kHz


6.5.3.4.5.2
Co-located basestations

This requirement may be applied for the protection of DCS 1800 BS receivers when DCS 1800 BS and UTRA BS are co-located.

6.5.3.4.5.2.1
Minimum Requirement

The power of any spurious emission shall not exceed:

Table 6.22 BS Spurious emissions limits for BS co-located with DCS 1800 BTS

Band
Maximum Level
Measurement Bandwidth
Note

1710-1785 MHz
-98dBm
100 kHz


6.5.3.4.6
Co-existence with PHS

This requirement may be applied for the protection of PHS in geographic areas in which both PHS and UTRA are deployed.

6.5.3.4.6.1
Minimum Requirement

The power of any spurious emission shall not exceed:

Table 6.23 BS Spurious emissions limits for BS in geographic coverage area of PHS

Band
Maximum Level
Measurement Bandwidth
Note

1893.5 – 1919.60 MHz
-41 dBm
300 kHz


6.5.3.4.7
Co-existence with services in adjacent frequency bands

This requirement may be applied for the protection in bands adjacent to 2110-2170 MHz, as defined in sub-clause 3.4.1(a) and 1930-1990 MHz, as defined in sub-clause 3.4.1(b) in geographic areas in which both an adjacent band service and UTRA are deployed.

6.5.3.4.7.1
Minimum requirement

The power of any spurious emission shall not exceed:

Table 6.24: BS spurious emissions limits for protection of adjacent band services

Band 
(f)
Maximum Level
Measurement Bandwidth
Note

2100-2105 MHz

For operation in frequency bands as defined in sub-clause 3.4.1(a)
-30 + 3.4 ( (f - 2100 MHz) dBm


1 MHz 


2175-2180 MHz

For operation in frequency bands as defined in sub-clause 3.4.1(a)
-30 + 3.4 ( (2180 MHz - f) dBm
1 MHz


1920-1925 MHz

For operation in frequency bands as defined in sub-clause 3.4.1(b)
-30 + 3.4 ( (f – 1930 MHz) dBm
1 MHz


1995-2000 MHz

For operation in frequency bands as defined in sub-clause 3.4.1(b)
-30 +3.4 ( (2000 MHz – f) dBm
1 MHz


6.5.3.4.8
Co-existence with UTRA-TDD

6.5.3.4.8.1
Operation in the same geographic area

This requirement may be applied to geographic areas in which both UTRA-TDD and UTRA-FDD are deployed.

6.5.3.4.8.1.1
Minimum Requirement

The power of any spurious emission shall not exceed:

Table 6.25: BS Spurious emissions limits for BS in geographic coverage area of UTRA-TDD

Band
Maximum Level
Measurement Bandwidth
Note

1900 – 1920 MHz
-52 dBm
1 MHz


2010 – 2025 MHz
-52 dBm
1 MHz


6.5.3.4.8.2
Co-located base stations

This requirement may be applied for the protection of UTRA-TDD BS receivers when UTRA-TDD BS and UTRA FDD BS are co-located.

6.5.3.4..8.2.1
Minimum Requirement

The power of any spurious emission shall not exceed:

Table 6.26: BS Spurious emissions limits for BS co-located with UTRA-TDD

Band
Maximum Level
Measurement Bandwidth
Note

1900 – 1920 MHz
–86 dBm
1 MHz


2010 – 2025 MHz
–86 dBm
1 MHz


NEXT MODIFIED SECTION
6.6
Transmit intermodulation

6.6.2
Conformance requirement

The transmit intermodulation level shall not exceed the out of band emission or the spurious emission requirements of clause 6.5.2 and 6.5.3.

6.6.4
Method of test

6.6.4 1
Initial conditions

1) Test set up in accordance to Appendix B.

6.6.4.2
Procedures

1) Generate the wanted signal in accordance to test model 1, clause 6.1.1.1 at specified maximum BS output power.

2) Generate the interference signal with frequency offset of 5 MHz relative to the wanted signal in accordance to test model 2,  clause 6.1.1.2.

3) Adjust ATT1 so the level of the WCDMA modulated interference signal at BS is 30 dB below the wanted signal.

4) Perform the out of band emission test as specified in clause 6.5.2.

5) Perform the spurious emission test as specified in clause 6.5.3.

6) Verify that the emission level does not exceed the required level with the exception of interference signal frequencies.

7) Repeat the test for interference frequency off set of -5 MHz.

8) Repeat the test for interference frequency off set of +/- 10 MHz and +/-15 MHz.

NEXT MODIFIED SECTION
6.7
Transmit modulation

6.7.1
Modulation Accuracy

The modulation accuracy is a measure of the difference between the measured waveform and the theoretical modulated waveform (the error vector). It is the square root of the ratio of the mean error vector power to the mean reference signal power expressed as a %. The measurement interval is one power control group (timeslot) . The requirement is valid over the total power dynamic range as specifed in 6.4.3. The physical channels for the following test(s) shall be setup according to 6.1.1.1.
6.7.2
Peak code Domain error

The code domain error is computed by projecting the error vector power onto the code domain at the maximum spreading factor. The error vector for each power code is defined as the ratio to the mean power of the reference waveform expressed in dB. The peak code domain error is defined as the maximum value for the code domain error. The measurement interval is one power control group (timeslot). The physical channels for the following test shall be setup according to 6.1.1.3.

NEXT MODIFIED SECTION
7.3
Dynamic range 

7.3.2
Conformance 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
<REFSENS> + 30 dB
dBm

Interfering  AWGN signal
-73
dBm

NEXT MODIFIED SECTION
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