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6.2
Base station output power
6.2.1
Definition and applicability

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.
Base station maximum output power, Pmax, of the base station is the mean power level per carrier measured at the antenna connector during the transmitter ON period in a specified reference condition.

In certain regions, the minimum requirement for normal conditions may apply also for some conditions outside the ranges defined for the Normal test environment in Annex D.
6.2.2
Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 6.2.
6.2.3
Test purpose

The test purpose is to verify the accuracy of the maximum output power across the frequency range and under normal and extreme conditions for all transmitters in the BS.

6.2.4
Method of test

6.2.4.1
Initial conditions

Test environment: 


normal; see Annex D2.

RF channels to be tested: 
B, M and T; see subclause 4.7
In addition, on one EARFCN only, the test shall be performed under extreme power supply as defined in Annex D.3.
NOTE:
Tests under extreme power supply also test extreme temperature.

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

6.2.4.2
Procedure

1)
Set the base station to transmit a signal modulated with a combination of [t.b.d.] and [t.b.d.] specified as test [t.b.d.] in subclause [t.b.d.].

2)
Measure the mean power at the RF output port.

 6.2.5
Test Requirements

In normal conditions, the measurement result in step 2 of 6.2.4.2 shall remain within +2.7 dB and –2.7 dB of the manufacturer's rated output power.

In extreme conditions, measurement result in step 2 of 6.2.2 shall remain within +3.2 dB and –3.2 dB of the manufacturer's rated 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 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance are given in Annex G.

6.3
Output power dynamics
The requirements in subclause 6.3 apply during the transmitter ON period.
6.3.1
RE Power control dynamic range
6.3.1.1
Definition and applicability

The RE power control dynamic range is the difference between the power of an RE and the average RE power for a BS at maximum output power for a specified reference condition. Unwanted emissions (as specified in subclause 6.6) and Transmit modulation quality (as specified in subclause 6.5) shall be maintained within the whole power control dynamic range. 
6.3.1.2
Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 6.3.1.1.
6.3.1.3
Method of test

No specific test or test requirements are defined for RE Power control dynamic range. The Error Vector Magnitude test, as described in subclause 6.5.2 provides a sufficient test coverage for this requirement.
6.3.2
Total power dynamic range
6.3.2.1
Definition and applicability

The total power dynamic range is the difference between the maximum and the minimum transmit power of an OFDM symbol for a specified reference condition.

NOTE:
The upper limit of the dynamic range is the OFDM symbol power for a BS at maximum output power. The lower limit of the dynamic range is the OFDM symbol power for a BS when one resource block is transmitted. The OFDM symbol shall carry PDSCH and not contain RS, PBCH or synchronisation signals.
6.3.2.2
Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 6.3.2.1. 
6.3.2.3
Test purpose

The test purpose is to verify that the total power dynamic range is met as specified by the minimum requirement.
6.3.2.4
Method of test

6.3.2.4.1
Initial conditions

Test environment: 


normal; see Annex D.2.

RF channels to be tested: 
B, M and T; see subclause 4.7.
Connect the signal analyzer to the base station RF output port as shown in Annex I.1.1.
6.3.2.4.2
Procedure

1)
Set-up BS transmission at maximum total power as specified by the supplier. Channel set-up shall be according to E-TM 3.1.
2)  Measure the average OFDM symbol power as defined in Annex F.

3)
Set the BS to transmit a signal according to E-TM 2. 

4)
Measure the average OFDM symbol power as defined in Annex F. The measured OFDM symbols shall not contain RS, PBCH or synchronisation signals.

6.3.2.5
Test Requirement

The downlink (DL) total power dynamic range shall be larger than the level in Table 6.3.2-1. 
Table 6.3.2-1 E-UTRA BS total power dynamic range, paired spectrum

	E-UTRA

channel bandwidth (MHz)
	Total power dynamic range (dB)

	1.4
	8 – [TT]

	3
	12 – [TT]

	5
	14 – [TT]

	10
	17 – [TT]

	15
	19 – [TT]

	20
	20 – [TT]


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 G. The explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex G.
6.4
Transmit ON/OFF power

<Text will be added.>   
6.5
Transmitted signal quality

The requirements in subclause 6.5 apply to the transmitter ON period.

6.5.1
Frequency error

6.5.1.1
Definition and applicability

Frequency error is the measure of the difference between the actual BS transmit frequency and the assigned frequency. [The same source shall be used for RF frequency and data clock generation.]
[It is not possible to verify by testing that the data clock is derived from the same frequency source as used for RF generation. This may be confirmed by the manufacturer’s declaration.]
6.5.1.2
Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 6.5.1.
6.5.1.3
Test purpose

To verify that the Frequency Error is within the limit of the minimum requirement.

6.5.1.4
Method of test

[Requirement is tested together with Error Vector Magnitude test, as described in subclause 6.5.2.]
6.5.1.5
Test requirement 

The Frequency Error for every measured slot shall be between the minimum and maximum value specified in Table 6.8B, observed over a period of one subframe (1ms).
Table 6.5-1: Frequency error test requirement

	Minimum frequency error
	Maximum frequency error

	-(0.05 ppm+ 12Hz)
	+(0.05 ppm+12Hz)


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 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance are given in Annex G.

6.5.2
Error Vector Magnitude

6.5.2.1
Definition and applicability

The Error Vector Magnitude is a measure of the difference between the ideal symbols and the measured symbols after the equalization. This difference is called the error vector. The equaliser parameters are estimated as defined in Annex F. The EVM result is defined as the square root of the ratio of the mean error vector power to the mean reference power expressed in percent.

6.5.2.2
Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 6.5.2.
6.5.2.3
Test purpose

The test purpose is to verify that the Error Vector Magnitude is within the limit specified by the minimum requirement.

6.5.2.4
Method of test

6.5.2.4.1
Initial conditions

Test environment: 


normal; see Annex D.2.

RF channels to be tested: 
B, M and T; see subclause 4.7.
Connect the signal analyzer to the base station RF output port as shown in Annex I.1.1.
6.5.2.4.2
Procedure

1)
Start BS transmission at Pmax

2)  Set the BS to transmit a signal according to E-TM 3.1

3)
Measure the EVM and frequency error as defined in Annex F.

4)
Repeat steps 2 and 3 for E-TM 3.2 , E-TM 3.3 and E-TM 2.

6.5.2.5
Test requirement

The EVM for different modulation schemes on PDSCH shall be less than the limits in table 6.5.2.5-1:

 Table 6.5.2.5-1 EVM requirements 

	Modulation scheme for PDSCH
	Required EVM [%]

	QPSK
	17.5 + [TT] %

	16QAM
	12.5 + [TT] %

	64QAM
	8 + [TT] %


The EVM requirement shall be applicable within a time period around the centre of the OFDM symbol therefore the EVM requirement is tested against the maximum of the RMS average of 10 subframes at the two window W extremities.

Table E.6.5.2.5-2 below specifies EVM window length (W) for normal CP, the cyclic prefix length 
[image: image1.wmf]cp
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 is 160 for symbols 0 and 144 for symbols 1-6.

Table E. 6.5.2.5-3 specifies the EVM window length (W) for extended CP, the cyclic prefix length 
[image: image2.wmf]cp

N

 is 512.

Table 6.5.2.5-2 EVM window length for normal CP

	Channel
Bandwidth MHz
	FFT size
	Cyclic prefix length for symbols 0 in FFT samples
	Cyclic prefix length  for symbols 1‑6 in FFT samples
	EVM window length W
	Ratio of W to total CP for symbols 1‑6* [%]

	1.4
	128
	10
	9
	5
	55.6

	3
	256
	20
	18
	12
	66.7

	5
	512
	40
	36
	32
	88.9

	10
	1024
	80
	72
	66
	91.7

	15
	1536
	120
	108
	102
	94.4

	20
	2048
	160
	144
	136
	94.4

	* Note: 
These percentages are informative and apply to symbols 1 through 6. Symbol 0 has a longer CP and therefore a lower percentage.


Table 6.5.2.5-3 EVM window length for extended CP

	Channel Bandwidth [MHz]
	FFT size
	Cyclic prefix in FFT samples
	EVM window length W
	Ratio of W to total CP *
[%]

	1.4
	128
	32
	28
	87.5

	3
	256
	64
	58
	90.6

	5
	512
	128
	124
	96.9

	10
	1024
	256
	250
	97.7

	15
	1536
	384
	378
	98.4

	20
	2048
	512
	504
	98.4

	* Note: 
These percentages are informative. 


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 G. The explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex G.
6.5.3
Time alignment between transmitter branches

6.5.3.1
Definition and applicability

In Tx Diversity or spatial multiplexing, signals are transmitted from two or more antennas. These signals shall be aligned. The time alignment error in Tx Diversity and spatial multiplexing is specified as the delay between the signals from two antennas at the antenna ports. 

This test is only applicable for eNode B supporting TX diversity or spatial multiplexing transmission.

6.5.3.2
Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 6.5.3.
6.5.3.3
Test Purpose

To verify that the timing alignment error in TX diversity or spatial multiplexing is within the limit specified in 6.5.3.2.

6.5.3.4
Method of Test

6.5.3.4.1
Initial Conditions

Test environment: 
normal; see Annex D.2.

RF channels to be tested: 

M; see subclause 4.7.

Refer to Annex I.1.3 for a functional block diagram of the test set-up.

1)
Connect two base station RF antenna ports to the measurement equipment according to figure K.1-3. If available terminate the other unused antenna ports.

2)
Set the base station to transmit [t.b.d] using TX diversity or spatial multiplexing.

3)
Set BS frequency.

6.5.3.4.2
Procedure

1)
Start BS transmission at the manufacturer’s specified maximum output power.

2)
Measure the time alignment error between the [reference symbols] on the antenna port 1 and the [reference symbols] on the antenna port 2.

3)
Repeat the measurement for any other possible configuration of 2 transmit antennas.

6.5.3.5
Test Requirement 

The time alignment error shall be less than 65 ns + [TT].

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 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance are given in Annex G.
6.5.4
DL RS power
6.5.4.1
Definition and applicability

DL RS power is the resource element power of Downlink Reference Symbol.

The absolute DL RS power is indicated on the BCH. The absolute accuracy is defined as the maximum deviation between the DL RS power indicated on the BCH and the DL RS power at the BS antenna connector.
6.5.4.2
Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 6.5.4.
6.5.4.3
Test purpose

The test purpose is to verify that the DL RS power is within the limit specified by the minimum requirement.

6.5.4.4
Method of test

6.5.4.4.1
Initial conditions

Test environment: 


normal; see Annex D.2.

RF channels to be tested: 
B, M and T; see subclause 4.7.
Connect the signal analyzer to the base station RF output port as shown in Annex I.1.1.

6.5.4.4.2
Procedure

Set-up BS transmission at maximum total power (Pmax) as specified by the supplier. Channel set-up shall be according to E-TM 1.1.
Measure the RS transmitted power according to annex F.

6.5.4.5
Test requirement

DL RS power shall be within ( 2.1 + [TT] dB of the DL RS power indicated on the BCH.

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 G. The explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex G.
6.6
Unwanted emissions


6.6.1
Occupied bandwidth


6.6.1.1
Definition and applicability

The occupied bandwidth is the width of a frequency band such that, below the lower and above the upper frequency limits, the mean powers emitted are each equal to a specified percentage /2 of the total mean transmitted power.

The value of /2 shall be taken as 0,5%.

6.6.1.2
Minimum Requirements

The minimum requirement is in TS 36.104 [2] subclause 6.6.1.

6.6.1.3
Test purpose

The occupied bandwidth, defined in the Radio Regulations of the International Telecommunication Union ITU, is a useful concept for specifying the spectral properties of a given emission in the simplest possible manner; see also ITU-R Recommendation SM.328 [4]. The test purpose is to verify that the emission of the BS does not occupy an excessive bandwidth for the service to be provided and is, therefore, not likely to create interference to other users of the spectrum beyond undue limits.

6.6.1.4
Method of test

6.6.1.4.1
Initial conditions
Test environment: 


normal; see Annex D.2.

RF channels to be tested: 
B, M and T; see subclause 4.7.
1)
Connect the Measurement device to the BS antenna connector.

2)
Start transmission according to test conditions defined in subclause [t.b.d.] at the manufacturer’s specified maximum output power.
6.6.1.4.2
Procedure

1)
Measure the spectrum of the transmitted signal across a span of [20] MHz, based on an occupied bandwidth requirement. The selected resolution bandwidth (RBW) filter of the analyser shall be [30 kHz] or less. The spectrum shall be measured at [400] or more points across the measurement span.

NOTE:
The detection mode of the spectrum analyzer will not have any effect on the result if the statistical properties of the out-of-OBW power are the same as those of the inside-OBW power. Both are expected to have the Rayleigh distribution of the amplitude of Gaussian noise. In any case where the statistics are not the same, though, the detection mode must be power responding.  The analyser may be set to respond to the average of the power (root-mean-square of the voltage) across the measurement cell.
2)
Compute the total of the power, P0, (in power units, not decibel units) of all the measurement cells in the measurement span. Compute P1, the power outside the occupied bandwidth on each side. P1 is half of the total power outside the bandwidth. P1 is half of (100 % - (occupied percentage)) of P0. For the occupied percentage of 99 %, P1 is 0.005 times P0.

3)
Determine the lowest frequency, f1, for which the sum of all power in the measurement cells from the beginning of the span to f1 exceeds P1.
4)
Determine the highest frequency, f2, for which the sum of all power in the measurement cells from the end of the span to f2 exceeds P1.
5)
Compute the occupied bandwidth as f2 - f1.
6.6.1.5
Test requirements
The occupied bandwidth shall be less than the channel bandwidth as defined in Table 5.2-1.

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 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance are given in Annex G.

6.6.2
Adjacent Channel Leakage power Ratio (ACLR)


6.6.2.1
Definition and applicability

Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the filtered mean power centered on the assigned channel frequency to the filtered mean power centered on an adjacent channel frequency.
The requirements shall apply whatever the type of transmitter considered (single carrier or multi-carrier). It applies for all transmission modes foreseen by the manufacturer's specification. For a multi-carrier BS, the requirement applies for the adjacent channel frequencies below the lowest carrier frequency transmitted by the BS and above the highest carrier frequency transmitted by the BS for each supported multi-carrier transmission configuration.
6.6.2.2
Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 6.6.2.1

6.6.2.3
Test purpose

To verify that the adjacent channel leakage power ratio requirement shall be met as specified by the minimum requirement.

6.6.2.4
Method of test

6.6.2.4.1
Initial conditions

Test environment: 


normal; see Annex D.2.

RF channels to be tested: 
B, M and T with multiple carriers if supported; see subclause 4.7.

1)
Connect measurement device to the base station RF output port.

2)
The measurement device characteristics shall be:
-
measurement filter bandwidth: defined in subclause 6.6.2.5;
-
detection mode: true RMS voltage or true average power.

3)
Set the base station to transmit a signal modulated in accordance with [t.b.d.]. The mean power at the RF output port shall be the maximum output power as specified by the manufacturer.

4)
Set carrier frequency within the frequency band supported by BS.
6.6.2.4.2
Procedure

1)
Measure Adjacent channel leakage power ratio for the frequency offsets both side of channel frequency as specified in Table 6.6.2-1 (Paired spectrum case) or Table 6.6.2-2 (Unpaired spectrum case) respectively. In multiple carrier case only offset frequencies below the lowest and above the highest carrier frequency used shall be measured.

6.6.2.5
Test Requirement

The ACLR is defined with a square filter of bandwidth equal to the transmission bandwidth configuration of the transmitted signal (BWConfig) centered on the assigned channel frequency and a filter centered on the adjacent channel frequency according to the tables below. 

For Category A, either the ACLR limits in the tables below or the absolute limit of -13 dBm/MHz apply, whichever is less stringent.

For Category B, either the ACLR limits in the tables below or the absolute limit of -15 dBm/MHz apply, whichever is less stringent.

For operation in paired spectrum, the ACLR shall be higher than the value specified in Table 6.6.2‑1.

Table 6.6.2-1: Base Station ACLR in paired spectrum

	E-UTRA transmitted signal channel bandwidth BWChannel [MHz] 
	BS adjacent channel centre frequency offset below the first or above the last carrier centre frequency transmitted
	Assumed adjacent channel carrier (informative)
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	ACLR limit

	1.4, 3.0, 5, 10, 15, 20
	BWChannel
	E-UTRA of same BW
	Square (BWConfig)
	44.2 dB

	
	2 x BWChannel
	E-UTRA of same BW
	Square (BWConfig)
	44.2 dB

	
	BWChannel /2 + 2.5 MHz
	3.84 Mcps UTRA
	RRC (3.84 Mcps)
	44.2  dB

	
	BWChannel /2 + 7.5 MHz
	3.84 Mcps UTRA
	RRC (3.84 Mcps)
	44.2  dB

	NOTE 1:
BWChannel and BWConfig are the channel bandwidth and transmission bandwidth configuration of the E-UTRA transmitted signal on the assigned channel frequency.

NOTE 2:
The RRC filter shall be equivalent to the transmit pulse shape filter defined in [15], with a chip rate as defined in this table.


 
For operation in unpaired spectrum, the ACLR shall be higher than the value specified in Table 6.6.2‑2.

Table 6.6.2-2: Base Station ACLR in unpaired spectrum with synchronized operation

	E-UTRA transmitted signal channel bandwidth BWChannel [MHz] 
	BS adjacent channel centre frequency offset below the first or above the last carrier centre frequency transmitted
	Assumed adjacent channel carrier (informative)
	Filter on the adjacent channel frequency and corresponding filter bandwidth
	ACLR limit

	1.4, 3.0
	BWChannel
	E-UTRA of same BW
	Square (BWConfig)
	44.2 dB

	
	2 x BWChannel
	E-UTRA of same BW
	Square (BWConfig)
	44.2 dB

	
	BWChannel /2 + 0.8 MHz
	1.28 Mcps UTRA
	RRC (1.28 Mcps)
	44.2 dB

	
	BWChannel /2 + 2.4 MHz
	1.28 Mcps UTRA
	RRC (1.28 Mcps)
	44.2 dB

	5, 10, 15, 20
	BWChannel
	E-UTRA of same BW
	Square (BWConfig)
	44.2 dB

	
	2 x BWChannel
	E-UTRA of same BW
	Square (BWConfig)
	44.2 dB

	
	BWChannel /2 + 0.8 MHz
	1.28 Mcps UTRA
	RRC (1.28 Mcps)
	44.2 dB

	
	BWChannel /2 + 2.4 MHz
	1.28 Mcps UTRA
	RRC (1.28 Mcps)
	44.2 dB

	
	BWChannel /2 + 2.5 MHz
	3.84 Mcps UTRA
	RRC (3.84 Mcps)
	44.2 dB

	
	BWChannel /2 + 7.5 MHz
	3.84 Mcps UTRA
	RRC (3.84 Mcps)
	44.2 dB

	
	BWChannel /2 + 5 MHz
	7.68 Mcps UTRA
	RRC (7.68 Mcps)
	44.2 dB

	
	BWChannel /2 + 15 MHz
	7.68 Mcps UTRA
	RRC (7.68 Mcps)
	44.2 dB

	NOTE 1:
BWChannel and BWConfig are the channel bandwidth and transmission bandwidth configuration of the E-UTRA transmitted signal on the assigned channel frequency.

NOTE 2:
The RRC filter shall be equivalent to the transmit pulse shape filter defined in [15], with a chip rate as defined in this table.


 
NOTE:
If the above Test Requirements differ from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance are given in Annex G.

6.6.3
Operating band unwanted emissions

6.6.3.1
Definition and applicability

The Operating band unwanted emission limits are defined from 10 MHz below the lowest frequency of the downlink operating band up to 10 MHz above the highest frequency of the downlink operating band (see Table 5.5-1). 

The requirements shall apply whatever the type of transmitter considered (single carrier or multi-carrier) and for all transmission modes foreseen by the manufacturer's specification. 

The unwanted emission limits in the part of the downlink operating band that falls in the spurious domain are consistent with ITU-R Recommendation SM.329 [5]. 

For a multicarrier E-UTRA BS the definitions above apply to the lower edge of the carrier transmitted at the lowest carrier frequency and the higher edge of the carrier transmitted at the highest carrier frequency.

The requirements of either subclause 6.6.3.5.1 or subclause 6.6.3.5.2 shall apply. 
The Additional operating band unwanted emission limits defined in subclause 6.6.3.5.3 may be mandatory in certain regions. In other regions it may not apply.

6.6.3.2
Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 6.6.3.
6.6.3.3
Test purpose

This test measures the emissions of the BS, close to the assigned channel bandwidth of the wanted signal, while the transmitter is in operation.

6.6.3.4
Method of test

6.6.3.4.1
Initial conditions

Test environment: 


normal; see Annex D.2.

RF channels to be tested: 
B, M and T; see subclause 4.7.
1) Connect the signal analyzer to the base station RF output port as shown in Annex I.1.1.

As a general rule, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. However, to improve measurement accuracy, sensitivity, efficiency and avoiding e.g. carrier leakage, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.
2) Detection mode: True RMS.  

6.6.3.4.2
Procedure

1)
Set the BS transmission at maximum total power (Pmax) as specified by the supplier. Channel set-up shall be according to E-TM 1.1.

2)
Step the centre frequency of the measurement filter in contiguous steps and measure the emission within the specified frequency ranges with the specified measurement bandwidth.

3) Repeat the test with the channel set-up according to E-TM 1.2
6.6.3.5
Test requirement

The measurement results in step 2 of 6.6.3.4.2 shall not exceed the maximum levels specified in the tables below, where:

-
(f is the separation between the channel edge frequency and the nominal -3dB point of the measuring filter closest to the carrier frequency.

-
f_offset is the separation between the channel edge frequency and the centre of the measuring filter.

-
f_offsetmax is the offset to the frequency 10 MHz outside the downlink operating band.

-
(fmax is equal to f_offsetmax minus half of the bandwidth of the measuring filter.

6.6.3.5.1
Test requirements (Category A)

For E-UTRA BS operating in Bands 5, 6, 8, 12, 13, 14, emissions shall not exceed the maximum levels specified in Tables 6.6.3.5.1‑1 to 6.6.3.5.1-3.

Table 6.6.3.5.1-1: General operating band unwanted emission limits for 1.4 MHz channel bandwidth (E‑UTRA bands <1GHz) for Category A
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement
	Measurement bandwidth (Note 1)

	0 MHz ( (f < 1.4 MHz
	0.05 MHz ( f_offset < 1.45 MHz
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	100 kHz 

	1.4 MHz ( (f < 2.8 MHz
	1.45 MHz ( f_offset < 2.85 MHz
	-9.5 dBm
	100 kHz 

	2.8 MHz ( (f ( (fmax
	2.85 MHz ( f_offset < f_offsetmax 
	-13 dBm
	100 kHz 


Table 6.6.3.5.1-2: General operating band unwanted emission limits for 3 MHz channel bandwidth (E‑UTRA bands <1GHz) for Category A
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement
	Measurement bandwidth (Note 1)

	0 MHz ( (f < 3 MHz
	0.05 MHz ( f_offset < 3.05 MHz
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	100 kHz 

	3 MHz ( (f ( (fmax
	3.05 MHz ( f_offset < f_offsetmax 
	-13 dBm
	100 kHz 


Table 6.6.3.5.1-3: General operating band unwanted emission limits for 5, 10, 15 and 20 MHz channel bandwidth (E-UTRA bands <1GHz) for Category A
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement
	Measurement bandwidth (Note 1)

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
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	100 kHz 

	5 MHz ( (f < 10 MHz
	5.05 MHz ( f_offset < 10.05 MHz
	-12.5 dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10.05 MHz ( f_offset < f_offsetmax 
	-13 dBm
	100 kHz 


For E-UTRA BS operating in Bands 1, 2, 3, 4, 7, 9, 10, 11, 33, 34, 35, 36, 37, 38, 39, 40, emissions shall not exceed the maximum levels specified in Tables 6.6.3.5.1-4 to 6.6.3.5.1-6:

Table 6.6.3.5.1-4: General operating band unwanted emission limits for 1.4 MHz channel bandwidth (E‑UTRA bands >1GHz) for Category A
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement
	Measurement bandwidth (Note 1)

	0 MHz ( (f < 1.4 MHz
	0.05 MHz ( f_offset < 1.45 MHz
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	100 kHz 

	1.4 MHz ( (f < 2.8 MHz
	1.45 MHz ( f_offset < 2.85 MHz
	-9.5 dBm
	100 kHz 

	2.8 MHz ( (f ( (fmax
	3.3 MHz ( f_offset < f_offsetmax 
	-13 dBm
	1MHz


Table 6.6.3.5.1-5: General operating band unwanted emission limits for 3 MHz channel bandwidth (E‑UTRA bands >1GHz) for Category A
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement
	Measurement bandwidth (Note 1)

	0 MHz ( (f < 3 MHz
	0.05 MHz ( f_offset < 3.05 MHz
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	100 kHz 

	3 MHz ( (f < 6 MHz
	3.05 MHz ( f_offset < 6.05 MHz
	-13.5 dBm
	100 kHz 

	6 MHz ( (f ( (fmax
	6.5 MHz ( f_offset < f_offsetmax 
	-13 dBm
	1MHz


Table 6.6.3.5.1-6: General operating band unwanted emission limits for 5, 10, 15 and 20 MHz channel bandwidth (E-UTRA bands >1GHz) for Category A
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement
	Measurement bandwidth (Note 1)

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
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	100 kHz 

	5 MHz ( (f < 10 MHz
	5.05 MHz ( f_offset < 10.05 MHz
	-12.5 dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10.5 MHz ( f_offset < f_offsetmax 
	-13 dBm
	1MHz 


6.6.3.5.2
Test requirements (Category B)

For E-UTRA BS operating in Bands 5, 6, 8, 12, 13, 14, emissions shall not exceed the maximum levels specified in Tables 6.6.3.5.2-1 to 6.6.3.5.2-3:

Table 6.6.3.5.2-1: General operating band unwanted emission limits for 1.4 MHz channel bandwidth (E‑UTRA bands <1GHz) for Category B
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement
	Measurement bandwidth (Note 1)

	0 MHz ( (f < 1.4 MHz
	0.05 MHz ( f_offset < 1.45 MHz
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	100 kHz 

	1.4 MHz ( (f < 2.8 MHz
	1.45 MHz ( f_offset < 2.85 MHz
	-9.5 dBm
	100 kHz 

	2.8 MHz ( (f ( (fmax
	2.85 MHz ( f_offset < f_offsetmax 
	-16 dBm
	100 kHz 


Table 6.6.3.5.2-2: General operating band unwanted emission limits for 3 MHz channel bandwidth (E‑UTRA bands <1GHz) for Category B
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement
	Measurement bandwidth (Note 1)

	0 MHz ( (f < 3 MHz
	0.05 MHz ( f_offset < 3.05 MHz
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	100 kHz 

	3 MHz ( (f < 6 MHz
	3.05 MHz ( f_offset < 6.05 MHz
	-13.5 dBm
	100 kHz 

	6 MHz ( (f ( (fmax
	6.05 MHz ( f_offset < f_offsetmax 
	-16 dBm
	100 kHz 


Table 6.6.3.5.2-3: General operating band unwanted emission limits for 5, 10, 15 and 20 MHz channel bandwidth (E-UTRA bands <1GHz) for Category B
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement
	Measurement bandwidth (Note 1)

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
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	100 kHz 

	5 MHz ( (f < 10 MHz
	5.05 MHz ( f_offset < 10.05 MHz
	-12.5 dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10.05 MHz ( f_offset < f_offsetmax 
	-16 dBm
	100 kHz 


For E-UTRA BS operating in Bands 1, 2, 3, 4, 7, 9, 10, 11, 33, 34, 35, 36, 37, 38, 39, 40, emissions shall not exceed the maximum levels specified in Tables 6.6.3.5.2-4 to 6.6.3.5.2-6:

Table 6.6.3.5.2-4: General operating band unwanted emission limits for 1.4 MHz channel bandwidth (E‑UTRA bands >1GHz) for Category B
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement
	Measurement bandwidth (Note 1)

	0 MHz ( (f < 1.4 MHz
	0.05 MHz ( f_offset < 1.45 MHz
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	100 kHz 

	1.4 MHz ( (f < 2.8 MHz
	1.45 MHz ( f_offset < 2.85 MHz
	-9.5 dBm
	100 kHz 

	2.8 MHz ( (f ( (fmax
	3.3 MHz ( f_offset < f_offsetmax 
	-15 dBm
	1MHz


Table 6.6.3.5.2-5: General operating band unwanted emission limits for 3 MHz channel bandwidth (E‑UTRA bands >1GHz) for Category B
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement
	Measurement bandwidth (Note 1)

	0 MHz ( (f < 3 MHz
	0.05 MHz ( f_offset < 3.05 MHz
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	100 kHz 

	3 MHz ( (f < 6 MHz
	3.05 MHz ( f_offset < 6.05 MHz
	-13.5 dBm
	100 kHz 

	6 MHz ( (f ( (fmax
	6.5 MHz ( f_offset < f_offsetmax 
	-15 dBm
	1MHz


Table 6.6.3.5.2-6: General operating band unwanted emission limits for 5, 10, 15 and 20 MHz channel bandwidth (E-UTRA bands >1GHz) for Category B
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement
	Measurement bandwidth (Note 1)

	0 MHz ( (f < 5 MHz
	0.05 MHz ( f_offset < 5.05 MHz
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	100 kHz 

	5 MHz ( (f < 10 MHz
	5.05 MHz ( f_offset < 10.05 MHz
	-12.5 dBm
	100 kHz 

	10 MHz ( (f ( (fmax
	10.5 MHz ( f_offset < f_offsetmax 
	-15 dBm
	1MHz 


6.6.3.5.3
Additional requirements

In certain regions the following requirement may apply. For E-UTRA BS operating in Bands 5, emissions shall not exceed the maximum levels specified in Tables 6.6.3.5.3-1.

Table 6.6.3.5.3-1: Additional operating band unwanted emission limits for E-UTRA bands <1GHz
	Channel bandwidth
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement
	Measurement bandwidth (Note 1)

	1.4 MHz
	0 MHz ( (f < 1 MHz
	0.005 MHz ( f_offset < 0.995 MHz
	-14 dBm
	10 kHz 

	3 MHz
	0 MHz ( (f < 1 MHz
	0.015 MHz ( f_offset < 0.985 MHz
	-13 dBm
	30 kHz 

	5 MHz
	0 MHz ( (f < 1 MHz
	0.015 MHz ( f_offset < 0.985 MHz
	-15 dBm
	30 kHz 

	10 MHz
	0 MHz ( (f < 1 MHz
	0.05 MHz ( f_offset < 0.95 MHz
	-13 dBm
	100 kHz 

	15 MHz
	0 MHz ( (f < 1 MHz
	0.05 MHz ( f_offset < 0.95 MHz
	-13 dBm
	100 kHz 

	20 MHz
	0 MHz ( (f < 1 MHz
	0.05 MHz ( f_offset < 0.95 MHz
	-13 dBm
	100 kHz 

	All
	1 MHz ( (f < (fmax 
	1.05 MHz ( f_offset < f_offsetmax 
	-13 dBm
	100 kHz


In certain regions the following requirement may apply. For E-UTRA BS operating in Bands 2, 4, 10, 35, 36, emissions shall not exceed the maximum levels specified in Table 6.6.3.5.3-2.

Table 6.6.3.5.3-2: Additional operating band unwanted emission limits for E-UTRA bands>1GHz
	Channel bandwidth
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement
	Measurement bandwidth (Note 1)

	1.4 MHz
	0 MHz ( (f < 1 MHz
	0.005 MHz ( f_offset < 0.995 MHz
	-14 dBm
	10 kHz 

	3 MHz
	0 MHz ( (f < 1 MHz
	0.015 MHz ( f_offset < 0.985 MHz
	-13 dBm
	30 kHz 

	5 MHz
	0 MHz ( (f < 1 MHz
	0.015 MHz ( f_offset < 0.985 MHz
	-15 dBm
	30 kHz 

	10 MHz
	0 MHz ( (f < 1 MHz
	0.05 MHz ( f_offset < 0.95 MHz
	-13 dBm
	100 kHz 

	15 MHz
	0 MHz ( (f < 1 MHz
	0.05 MHz ( f_offset < 0.95 MHz
	-15 dBm
	100 kHz 

	20 MHz
	0 MHz ( (f < 1 MHz
	0.05 MHz ( f_offset < 0.95 MHz
	-16 dBm
	100 kHz 

	All
	1 MHz ( (f < (fmax 
	1.5 MHz ( f_offset < f_offsetmax 
	-13 dBm
	1 MHz


In certain regions the following requirement may apply. For E-UTRA BS operating in Bands 12, 13, 14, emissions shall not exceed the maximum levels specified in Table 6.6.3.5.3-3.

Table 6.6.3.5.3-3: Additional operating band unwanted emission limits for E-UTRA (bands 12, 13 and 14)
	Channel bandwidth
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Test requirement
	Measurement bandwidth (Note 1)

	All
	0 MHz ( (f < 100 kHz
	0.015 MHz ( f_offset < 0.085 MHz
	-13 dBm
	30 kHz 

	All
	100  kHz ( (f < (fmax 
	150 kHz ( f_offset < f_offsetmax 
	-13 dBm
	100 kHz


NOTE 1:
As a general rule, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth can be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.

NOTE 2: 
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 G. The explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex G. 
6.6.4
Transmitter spurious emissions

6.6.4.1
Definition and applicability
Spurious emissions are emissions which are caused by unwanted transmitter effects such as harmonics emission, parasitic emission, intermodulation products and frequency conversion products, but exclude out of band emissions. This is measured at the base station RF output port.

The transmitter spurious emission limits apply from 9 kHz to 12.75 GHz, excluding the frequency range from 10 MHz below the lowest frequency of the downlink operating band up to 10 MHz above the highest frequency of the downlink operating band (see Table 5.5-1). Exceptions are the requirement in Table 6.6.4.5.4-2 and 6.6.4.5.4-3 that apply also closer than 10 MHz from the downlink operating band.
The requirements shall apply whatever the type of transmitter considered (single carrier or multi-carrier). It applies for all transmission modes foreseen by the manufacturer's specification.
Unless otherwise stated, all requirements are measured as mean power (RMS).

6.6.4.2
Minimum Requirements
The minimum requirement is in TS 36.104 [2] subclause 6.6.4.
6.6.4.3
Test Purpose
This test measures conducted spurious emission from the E-UTRA BS transmitter antenna connector, while the transmitter is in operation.

6.6.4.4
Method of Test

6.6.4.4.1
Initial conditions

Test environment: 


normal; see Annex D.2.

RF channels to be tested: 
B, M and T; see subclause 4.7.

1)
Connect the BS antenna connector to a measurement receiver using an attenuator or a directional coupler if necessary
2)
Measurements shall use a measurement bandwidth in accordance to the conditions in TS 36.104 [2] subclause 6.6.4.

3)
Detection mode: True RMS.

4)
Configure the BS with transmitters active at their maximum output power.

6.6.4.4.2
Procedure

1)
Set the BS to transmit a signal in accordance to [t.b.d.] at the manufacturer’s specified maximum output power.

2)
Measure the emission at the specified frequencies with specified measurement bandwidth and note that the measured value does not exceed the specified value.

6.6.4.5
Test requirements

The measurement result in step 2 of 6.6.4.4.2 shall not exceed the maximum level specified in Table-6.6.4.5.1-1 to Table-6.6.4.5.6-1 if applicable for the BS under test.

NOTE: 
If a Test Requirement in this clause differs from the corresponding Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance are given in Annex   G.
6.6.4.5.1
Spurious emissions (Category A)

The power of any spurious emission shall not exceed the limits in Table 6.6.4.5-1.
Table 6.6.4.5.1-1: BS Spurious emission limits, Category A

	Frequency range
	Maximum level
	Measurement Bandwidth
	Note

	9kHz ‑ 150kHz
	-13 dBm
	1 kHz 
	Note 1

	150kHz ‑ 30MHz
	
	10 kHz 
	Note 1

	30MHz ‑ 1GHz
	
	100 kHz
	Note 1

	1GHz – 12.75 GHz
	
	1 MHz
	Note 2

	NOTE 1:
Bandwidth as in ITU-R SM.329 [5] , s4.1

NOTE 2:
Bandwidth as in ITU-R SM.329 [5] , s4.1. Upper frequency as in ITU-R SM.329 [5] , s2.5 table 1


6.6.4.5.2
Spurious emissions (Category B)

The power of any spurious emission shall not exceed the limits in Table 6.6.4.5.2-1.
Table 6.6.4.5.2-1: BS Spurious emissions limits, Category B

	Frequency range
	Maximum Level
	Measurement Bandwidth
	Note

	9 kHz ( 150 kHz
	-36 dBm
	1 kHz 
	Note 1 

	150 kHz ( 30 MHz
	-36 dBm
	10 kHz 
	Note 1

	30 MHz ( 1 GHz
	-36 dBm
	100 kHz
	Note 1

	1 GHz ( 12.75 GHz
	-30 dBm
	1 MHz
	Note 2

	NOTE 1:
Bandwidth as in ITU-R SM.329 [5] , s4.1

NOTE 2:
Bandwidth as in ITU-R SM.329 [5], s4.1. Upper frequency as in ITU-R SM.329 [5] , s2.5 table 1


6.6.4.5.3
Protection of the BS receiver of own or different BS
This requirement shall be applied for E-UTRA FDD operation in paired operating bands in order to prevent the receivers of the BSs being desensitised by emissions from a BS transmitter. It is measured at the transmit antenna port for any type of BS which has common or separate Tx/Rx antenna ports.

The power of any spurious emission shall not exceed the limits in Table 6.6.4. 5.3-1.

Table 6.6.4.5.3-1: BS Spurious emissions limits for protection of the BS receiver

	
	Frequency range
	Maximum Level
	Measurement Bandwidth
	Note

	
	FUL_low  – FUL_high
	-96 dBm
	100 kHz
	


6.6.4.5.4
Co-existence with other systems in the same geographical area

These requirements may be applied for the protection of UE, MS and/or BS operating in other frequency bands in the same geographical area. The requirements may apply in geographic areas in which both E-UTRA BS and a system operating in another frequency band than the E-UTRA operating band are deployed. The system operating in the other frequency band may be GSM900, DCS1800, PCS1900, GSM850, UTRA FDD/TDD and/or E-UTRA.
The power of any spurious emission shall not exceed the limits of Table 6.6.4.5.4-1 for a BS where requirements for co-existence with the system listed in the first column apply.

Table 6.6.4.5.4-1: BS Spurious emissions limits for E-UTRA BS in geographic coverage area of systems operating in other frequency bands

	System type operating in the same geographical area
	Frequency range for co-existence requirement
	Maximum Level
	Measurement Bandwidth
	Note

	GSM900
	921 ‑ 960 MHz
	-57 dBm
	100 kHz
	This requirement does not apply to E-UTRA BS operating in band 8

	
	876 - 915 MHz
	-61 dBm
	100 kHz
	For the frequency range 880-915 MHz, this requirement does not apply to E-UTRA BS operating in band 8, since it is already covered by the requirement in subclause 6.6.4.5.3.

	DCS1800
	1805 ‑ 1880 MHz
	-47 dBm
	100 kHz
	This requirement does not apply to E-UTRA BS operating in band 3. 

	
	1710 - 1785 MHz
	-61 dBm
	100 kHz
	This requirement does not apply to E-UTRA BS operating in band 3, since it is already covered by the requirement in subclause 6.6.4.5.3.

	PCS1900
	1930 ‑ 1990 MHz

	-47 dBm
	100 kHz
	This requirement does not apply to E-UTRA BS operating in frequency band 2 or band 36.  

	
	1850 ‑ 1910 MHz

	-61 dBm
	100 kHz
	This requirement does not apply to E-UTRA BS operating in frequency band 2, since it is already covered by the requirement in subclause 6.6.4.5.3. This requirement does not apply to E-UTRA BS operating in frequency band 35.

	GSM850
	869 - 894 MHz
	-57 dBm
	100 kHz
	This requirement does not apply to E-UTRA BS operating in frequency band 5 

	
	824 ‑ 849 MHz
	-61 dBm
	100 kHz
	This requirement does not apply to E-UTRA BS operating in frequency band 5, since it is already covered by the requirement in subclause 6.6.4.5.3.

	UTRA FDD Band I or 

E-UTRA Band 1 
	2110 - 2170 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 1, 

	
	1920 - 1980 MHz

	-49 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 1, since it is already covered by the requirement in subclause 6.6.4.5.3.

	UTRA FDD Band II or 

E-UTRA Band 2
	1930 - 1990 MHz

	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 2.  

	
	1850 - 1910 MHz

	-49 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 2, since it is already covered by the requirement in subclause 6.6.4.5.3

	UTRA FDD Band III or 

E-UTRA Band 3
	1805 - 1880 MHz

	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 3.

	
	1710 - 1785 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 3, since it is already covered by the requirement in subclause 6.6.4.5.3.

	UTRA FDD Band IV or 

E-UTRA Band 4
	2110 - 2155 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 4

	
	1710 - 1755 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 4, since it is already covered by the requirement in subclause 6.6.4.5.3.

	UTRA FDD Band V or 

E-UTRA Band 5
	869 - 894 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 5

	
	824 - 849 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 5, since it is already covered by the requirement in subclause 6.6.4.5.3.

	UTRA FDD Band VI or 

E-UTRA Band 6
	860 - 895 MHz 
	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 6

	
	815 - 850 MHz 
	-49 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 6, since it is already covered by the requirement in subclause 6.6.4.5.3.

	UTRA FDD Band VII or 

E-UTRA Band 7
	2620 - 2690 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 7.

	
	2500 - 2570 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 7, since it is already covered by the requirement in subclause 6.6.4.5.3.

	UTRA FDD Band VIII or 

E-UTRA Band 8
	925 - 960 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 8.

	
	880 - 915 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 8, since it is already covered by the requirement in subclause 6.6.4.5.3.

	UTRA FDD Band IX or 

E-UTRA Band 9
	1844.9 - 1879.9 MHz

	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 9.


	
	1749.9 - 1784.9 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 9, since it is already covered by the requirement in subclause 6.6.4.5.3.

	UTRA FDD Band X or 

E-UTRA Band 10
	2110 - 2170 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 10

	
	1710 - 1770 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 10, since it is already covered by the requirement in subclause 6.6.4.5.3.

	UTRA FDD Band XI or 

E-UTRA Band 11
	1475.9 - 1500.9 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 11

	
	1427.9 - 1452.9 MHz 
	-49 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 11, since it is already covered by the requirement in subclause 6.6.4.5.3.

	UTRA FDD Band XII or 

E-UTRA Band 12
	728 - 746 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 12.

	
	698 - 716 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 12, since it is already covered by the requirement in subclause 6.6.4.5.3.

	UTRA FDD Band XIII or 

E-UTRA Band 13
	746 - 756 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 13.

	
	777 - 787 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 13, since it is already covered by the requirement in subclause 6.6.4.5.3.

	UTRA FDD Band XIV or 

E-UTRA Band 14
	758 - 768 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 14.

	
	788 - 798 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in band 14, since it is already covered by the requirement in subclause 6.6.4.5.3.

	UTRA TDD in Band a) or E-UTRA Band 33
	1900 - 1920 MHz

	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in Band 33. 

	UTRA TDD in Band a) or E-UTRA Band 34
	2010 - 2025 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in Band 34.

	UTRA TDD in Band b) or E-UTRA Band 35
	1850 – 1910 MHz

	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in Band 35.

	UTRA TDD in Band b) or E-UTRA Band 36
	1930 - 1990 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in Band 2 and 36.

	UTRA TDD in Band c) or E-UTRA Band 37
	1910 - 1930 MHz
	-52 dBm
	1 MHz
	This is not applicable to E-UTRA BS operating in Band 37. This unpaired band is defined in ITU-R M.1036, but is pending any future deployment.

	UTRA TDD in Band d) or E-UTRA Band 38
	2570 – 2620 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to E-UTRA BS operating in Band 38. 

	E-UTRA Band 39
	1880  – 1920MHz
	-52 dBm
	1 MHz
	This is not applicable to E-UTRA BS operating in Band 39.

	E-UTRA Band 40
	2300  – 2400MHz
	-52 dBm
	1 MHz
	This is not applicable to E-UTRA BS operating in Band 40.


NOTE 1:
As defined in the scope for spurious emissions in this clause, the co-existence requirements in Table 6.6.4.5.4-1 do not apply for the 10 MHz frequency range immediately outside the downlink operating band (see Table 5.5-1). This is also the case when the downlink operating band is adjacent to the Band for the co-existence requirement in the table. Emission limits for this excluded frequency range may be covered by local or regional requirements.

NOTE 2:
The table above assumes that two operating bands, where the frequency ranges in Table 5.5-1 would be overlapping, are not deployed in the same geographical area. For such a case of operation with overlapping frequency arrangements in the same geographical area, special co-existence requirements may apply that are not covered by the 3GPP specifications.
The following requirement may be applied for the protection of PHS. This requirement is also applicable at specified frequencies falling between 10 MHz below the lowest BS transmitter frequency of the downlink operating band and 10 MHz above the highest BS transmitter frequency of the downlink operating band (see Table 5.5-1).
The power of any spurious emission shall not exceed:

Table 6.6.4.5.4-2: E-UTRA BS Spurious emissions limits for BS in geographic coverage area of PHS

	Frequency range
	Maximum Level
	Measurement Bandwidth
	Note

	1884.5 ‑ 1919.6 MHz
	-41 dBm
	300 kHz
	


6.6.4.5.5
Co-location with other base stations

These requirements may be applied for the protection of other BS receivers when GSM900, DCS1800, PCS1900, GSM850, UTRA FDD, UTRA TDD and/or E-UTRA BS are co-located with an E-UTRA BS.

The requirements assume a 30 dB coupling loss between transmitter and receiver. 

NOTE:
For co-location with UTRA, the requirements are based on co-location with Wide Area UTRA FDD or TDD base stations.

The power of any spurious emission shall not exceed the limits of Table 6.6.4.5.5-1 for a BS where requirements for co-location with a BS type listed in the first column apply.

Table 6.6.4.5.5-1: BS Spurious emissions limits for BS co-located with another BS

	Type of co-located BS
	Frequency range for co-location requirement
	Maximum Level
	Measurement Bandwidth
	Note

	Macro GSM900
	876-915 MHz
	-98 dBm
	100 kHz
	

	Macro DCS1800
	1710 - 1785 MHz
	-98 dBm
	100 kHz
	

	Macro PCS1900
	1850 - 1910 MHz
	-98 dBm
	100 kHz
	

	Macro GSM850
	824 - 849 MHz
	-98 dBm
	100 kHz
	

	UTRA FDD Band I or E-UTRA Band 1
	1920 - 1980 MHz

	-96 dBm
	100 kHz
	

	UTRA FDD Band II or E-UTRA Band 2
	1850 - 1910 MHz

	-96 dBm
	100 kHz
	

	UTRA FDD Band III or E-UTRA Band 3
	1710 - 1785 MHz
	-96 dBm
	100 kHz
	

	UTRA FDD Band IV or E-UTRA Band 4
	1710 - 1755 MHz
	-96 dBm
	100 kHz
	

	UTRA FDD Band V or E-UTRA Band 5
	824 - 849 MHz
	-96 dBm
	100 kHz
	

	UTRA FDD Band VI or E-UTRA Band 6
	815 - 850 MHz 
	-96 dBm
	100 kHz
	

	UTRA FDD Band VII or E-UTRA Band 7
	2500 - 2570 MHz
	-96 dBm
	100 KHz
	

	UTRA FDD Band VIII or E-UTRA Band 8
	880 - 915 MHz
	-96 dBm
	100 KHz
	

	UTRA FDD Band IX or E-UTRA Band 9
	1749.9 - 1784.9 MHz
	-96 dBm
	100 KHz
	

	UTRA FDD Band X or E-UTRA Band 10
	1710 - 1770 MHz
	-96 dBm
	100 kHz
	

	UTRA FDD Band XI or E-UTRA Band 11
	1427.9 - 1452.9 MHz
	-96 dBm
	100 kHz
	

	UTRA FDD Band XII or 

E-UTRA Band 12
	698 - 716 MHz
	-96 dBm
	100 kHz
	

	UTRA FDD Band XIII or 

E-UTRA Band 13
	777 - 787 MHz
	-96 dBm
	100 kHz
	

	UTRA FDD Band XIV or 

E-UTRA Band 14
	788 - 798 MHz
	-96 dBm
	100 kHz
	

	UTRA TDD in Band a) or E-UTRA Band 33
	1900 - 1920 MHz

	-96 dBm
	100 kHz
	This is not applicable to E-UTRA BS operating in Band 33 

	UTRA TDD in Band a) or E-UTRA Band 34
	2010 - 2025 MHz
	-96 dBm
	100 kHz
	This is not applicable to E-UTRA BS operating in Band 34

	UTRA TDD in Band b) or E-UTRA Band 35
	1850 – 1910 MHz

	-96 dBm
	100 kHz
	This is not applicable to E-UTRA BS operating in Band  35

	UTRA TDD in Band b) or E-UTRA Band 36
	1930 - 1990 MHz
	-96 dBm
	100 kHz
	This is not applicable to E-UTRA BS operating in Band 2 and 36

	UTRA TDD in Band c) or E-UTRA Band 37
	1910 - 1930 MHz
	-96 dBm
	100 kHz
	This is not applicable to E-UTRA BS operating in Band 37. This unpaired band is defined in ITU-R M.1036, but is pending any future deployment.

	UTRA TDD in Band d) or E-UTRA Band 38
	2570 – 2620 MHz
	-96 dBm
	100 kHz
	This is not applicable to E-UTRA BS operating in Band 38.  

	E-UTRA Band 39
	1880  – 1920MHz
	-96 dBm
	100 kHz
	This is not applicable to E-UTRA BS operating in Band 33 and 39

	E-UTRA Band 40
	2300  – 2400MHz
	-96 dBm
	100 kHz
	This is not applicable to E-UTRA BS operating in Band 40


NOTE 1:
As defined in the scope for spurious emissions in this clause, the co-location requirements in Table 6.6.4.5.5-1 do not apply for the 10 MHz frequency range immediately outside the BS transmit frequency range of a downlink operating band (see Table 5.5-1). This is also the case when the transmit frequency range is adjacent to the Band for the co-location requirement in the table. The current state-of-the-art technology does not allow a single generic solution for co-location with other system on adjacent frequencies for 30dB BS-BS minimum coupling loss. However, there are certain site-engineering solutions that can be used. These techniques are addressed in TR 25.942 [11].

NOTE 2:
The table above assumes that two operating bands, where the corresponding eNode B transmit and receive frequency ranges in Table 5.5-1 would be overlapping, are not deployed in the same geographical area. For such a case of operation with overlapping frequency arrangements in the same geographical area, special co-location requirements may apply that are not covered by the 3GPP specifications.

NOTE 3:
Co-located TDD base stations that are synchronized and using the same operating band can transmit without special co-locations requirements. For unsynchronized base stations, special co-location requirements may apply that are not covered by the 3GPP specifications.


6.6.4.5.6
Protection of Public Safety Operations

The following requirement shall be applied to BS operating in Bands 13 and 14 to ensure that appropriate interference protection is provided to 700 MHz public safety operations. This requirement is also applicable at the frequency range from 10 MHz below the lowest frequency of the BS transmitter operating band up to 10 MHz above the highest frequency of the BS transmitter operating band.
The power of any spurious emission shall not exceed:

Table 6.6.4.5.6-1: BS Spurious emissions limits for protection of public safety operations

	Operating Band
	Band
	Maximum Level
	Measurement Bandwidth
	Note

	13
	763 - 775 MHz
	-46 dBm
	6.25 kHz
	

	13
	793 - 805 MHz
	-46 dBm
	6.25 kHz
	

	14
	769 - 775 MHz
	-46 dBm
	6.25 kHz
	

	14
	799 - 805 MHz
	-46 dBm
	6.25 kHz
	


6.7
Transmitter intermodulation

6.7.1
Definition and applicability

The transmit intermodulation requirement is a measure of the capability of the transmitter to inhibit the generation of signals in its non linear elements caused by presence of the own transmit signal and an interfering signal reaching the transmitter via the antenna. The requirement applies during the transmitter ON period and the transmitter transient period.
The transmit intermodulation level is the power of the intermodulation products when an E-UTRA signal of channel bandwidth 5 MHz as an interfering signal is injected into an antenna connector at a mean power level of 30 dB lower than that of the mean power of the wanted signal. The wanted signal channel bandwidth BWChannel shall be the maximum bandwidth supported by the base station. The bandwidth of the wanted signal shall be according to TS 36.104 [1] subclause 6.7.1.

The requirements shall apply whatever the type of transmitter considered (single carrier or multi-carrier). It applies for all transmission modes foreseen by the manufacturer's specification.

6.7.2
Minimum Requirement

 The minimum requirement is in TS 36.104 [1] subclause 6.7.1.

6.7.3
Test purpose

The test purpose is to verify the ability of the BS transmitter to restrict the generation of intermodulation products in its non linear elements caused by presence of the wanted signal and an interfering signal reaching the transmitter via the antenna to below specified levels.
6.7.4
Method of test

6.7.4.1
Initial conditions

Test environment: 


normal; see Annex D.2.

RF channels to be tested: 
B, M and T; see subclause 4.7.
Connect the signal analyzer to the base station RF output port as shown in Annex I.1.2.
6.7.4.2
Procedures

1)
Generate the wanted signal in accordance to E-TM1.1 at specified maximum BS output power.

2)
Generate the interfering signal in accordance to E-TM1.1, with 5 MHz channel bandwidth and centre frequency offset of BWChannel /2 + 2.5 MHz relative to the wanted signal, but exclude interference frequencies that are outside of the allocated frequency band for E-UTRA downlink specified in subclause 5.5.

3)
Adjust ATT1 so that level of the E-UTRA modulated interfering signal is as defined in subclause 6.7.5.

4)
Perform the Operating band unwanted emission tests as specified in subclauses 6.6.3, for all third and fifth order intermodulation products which appear in the frequency ranges defined in subclauses 6.6.3. The width of the intermodulation products shall be taken into account.

5)
Perform the Transmitter spurious emissions test as specified in subclause 6.6.4, for all third and fifth order intermodulation products which appear in the frequency ranges defined in subclause 6.6.4. The width of the intermodulation products shall be taken into account.

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

7)
Repeat the test for interfering signal centre frequency offset of -BWChannel /2 - 2.5 MHz but exclude interfering signal frequencies that are outside of the allocated frequency band for E-UTRA downlink specified in subclause 5.5. 

8)
Repeat the test for interfering signal centre frequency offsets of  ( (BWChannel /2 + 7.5 MHz) and ( (BWChannel /2 + 12.5 MHz) but exclude interfering signal frequencies that are outside of the allocated frequency band for E-UTRA downlink specified in subclause 5.5.

NOTE: 

The third order intermodulation products are centred at 2F1(F2 and 2F2(F1. The fifth order intermodulation products are centred at 3F1(2F2, 3F2(2F1, 4F1(F2, and 4F2(F1 where F1 represents the wanted signal centre frequency and F2 represents the interfering signal centre frequency.
The width of intermodulation products are

·  (n*BWChannel + m*5MHz) for the nF1(mF2 products

· (n*5MHz + m*BWChannel) for the nF2(mF1 products

6.7.5
Test Requirements

In the frequency range relevant for this test, the transmit intermodulation level shall not exceed the unwanted emission requirements of subclause 6.6 in the presence of a E-UTRA modulated interfering signal with a mean power 30 dB below the mean power of the wanted signal.

The measurements for unwanted emission requirement due to intermodulation can be limited to the frequency ranges of all third and fifth order intermodulation products, excluding the channel bandwidths of the wanted and interfering signals.
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 G. The explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex G.
{End of change} 
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