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4.10.5
Ancillary RF amplifiers

The requirements of the present document shall be met with the ancillary RF amplifier fitted. At tests according to clauses 6 and 7 for TX and RX respectively, the ancillary amplifier is connected to the BS by a connecting network (including any cable(s), attenuator(s), etc.) with applicable loss to make sure the appropriate operating conditions of the ancillary amplifier and the BS. The applicable connecting network loss range is declared by the manufacturer. Other characteristics and the temperature dependence of the attenuation of the connecting network are neglected. The actual attenuation value of the connecting network is chosen for each test as one of the applicable extreme values. The lowest value is used unless otherwise stated.

Sufficient tests should be repeated with the ancillary amplifier fitted and, if it is optional, without the ancillary RF amplifier to verify that the BS meets the requirements of the present document in both cases.
When testing, the following tests shall be repeated with the optional ancillary amplifier fitted according to Table 4.10.5-1, where x denotes that the test is applicable:
Table 4.10.5-1 Tests applicable to Ancillary RF Amplifiers

	Receiver Tests
	Subclause
	TX amplifier only
	RX amplifier only
	TX/RX amplifiers combined (Note)

	
	7.2
	
	X
	X

	
	7.4
	
	X
	X

	
	7.5
	
	X
	X

	
	7.6
	
	x
	X

	
	7.7
	
	x
	

	Transmitter Tests
	6.2
	x
	
	X

	
	6.6.1
	X
	
	X

	
	6.6.3
	X
	
	x

	
	6.6.4
	x
	
	X

	
	6.7
	x
	
	X


NOTE:
Combining can be by duplex filters or any other network. The amplifiers can either be in RX or TX branch or in both. Either one of these amplifiers could be a passive network.

In test according to subclauses 6.2 and 7.2 highest applicable attenuation value is applied.

{Unchanged clauses omitted}

6.6.1
Transmitter spurious emissions

6.6.1.1
Definition and applicability

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. Exceptions are the requirement in Table 6.6.1.3.1-2 in TS 37.104 [2] 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).

6.6.1.2
Minimum Requirement

The minimum requirement is in TS 37.104 [2] subclause 6.6.1.

6.6.1.3
Test purpose

This test measures conducted spurious emission from the MSR BS transmitter antenna connector, while the transmitter is in operation.

6.6.1.4
Method of test

6.6.1.4.1
Initial conditions

Test environment: 


normal; see Annex B.2.

RF bandwidth position to be tested: 
BRFBW,MRFBW and TRFBW; see subclause 4.9.1.

1)
Connect the BS antenna connector to a measurement receiver according to Annex D.1.1 using an attenuator or a directional coupler if necessary
2)
Measurements shall use a measurement bandwidth in accordance to the conditions in TS 37.104 [2] subclause 6.6.1.

3)
Detection mode: True RMS.

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

6.6.1.4.2
Procedure

1)
Set the base station to transmit at maximum power according to the applicable test configuration in clause 5 using the corresponding test models or set of physical channels in subclause 4.9.2.
2)
Measure the emission at the specified frequencies with specified measurement bandwidth and note that the measured value does not exceed the specified value.

{Unchanged clauses omitted}

6.6.2
Operating band unwanted emissions


6.6.2.1
Definition and applicability

The Operating band unwanted emission limits are defined from 10 MHz below the lowest frequency of the downlink operating band to the lower RF bandwidth edge located at FBW RF,low and from the upper RF bandwidth edge located at FBW RF,high  up to 10 MHz above the highest frequency of the downlink operating band. 

The requirements shall apply whatever the type of transmitter considered (single RAT or multi-RAT, single carrier or multi-carrier) and for all transmission modes foreseen by the manufacturer's specification, except for GSM/EDGE single RAT operation. The requirements in TS 45.005 [6] as defined in subclause 6.6.2.3 apply to an MSR Base Station for GSM/EDGE single RAT operation in Band Category 2. 

6.6.2.2
Minimum Requirement

The minimum requirement is in TS 37.104 [2] subclause 6.6.2.1, 6.6.2.2, 6.6.2.3 and 6.6.2.4.

6.6.2.3
Test purpose

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

6.6.2.4
Method of test

For some of the test cases Tables 5.1-1 and 5.1-2 refer to single-RAT specifications; see clause 5. In this case the following shall apply:

-
For references to TS 25.141 [10], the method of test is specified in TS 25.141 [10], subclause 6.5.2.1.4.

-
For references to TS 25.142 [12], the method of test is specified in TS 25.142 [12], subclause 6.6.2.1.4.

-
For references to TS 36.141 [9], the method of test is specified in TS 36.141 [9], subclause 6.6.3.4.

NOTE:
In this case the test requirements of the present document defined in subclause 6.6.2.5 apply.

For GSM/EDGE single-RAT requirements, the method of test is specified in TS 51.021 [11], applicable parts of subclause 6.5.1, 6.5.2, 6.6.2 and 6.12.

For test requirements of operating band unwanted emissions using the MSR test configurations defined in subclause 4.8, the, method of test described in subclauses 6.6.2.4.1 and 6.6.2.4.2 applies. 
6.6.2.4.1
Initial conditions

Test environment: 


normal; see Annex B.2.

RF bandwidth position to be tested: 
BRFBW, MRFBW and TRFBW; see subclause 4.9.1.
1) Connect the signal analyzer to the base station RF output port as shown in Annex D.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 to avoid 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.
6.6.2.4.2
Procedure

1)
Set the base station to transmit at maximum power according to the applicable test configuration in clause 5 using the corresponding test models or set of physical channels in subclause 4.9.2.
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 for the remaining test cases with channel set-up according to clause 5 and subclause 4.9.2.

{Unchanged clauses omitted}
7.2
Reference sensitivity level

7.2.1
Definition and applicability

The reference sensitivity power level PREFSENS is the minimum mean power received at the antenna connector at which a reference performance requirement shall be met for a specified reference measurement channel. 

Additional details are in TS 36.141 [9] subclause 7.2, TS 25.141 [10] subclause 7.2, TS 25.142 [12] subclause 7.2, and TS 51.021 [11] subclauses 7.3 and 7.4. 

7.2.2
Minimum Requirement

The minimum requirement is in TS 37.104 [2] subclauses 7.2.1, 7.2.2, 7.2.3, and 7.2.4.

7.2.3
Test purpose

To verify that at the BS Reference sensitivity level the performance requirements shall be met for a specified reference measurement channel.  

7.2.4
Method of test

For this requirement Tables 5.1-1 and 5.1-2 refer to single-RAT specifications; see clause 5. The following shall apply:

-
For references to TS 51.021 [11], the method of test is specified in TS 51.021 [11], subclauses 7.3 and 7.4.

-
For references to TS 25.141 [10], the method of test is specified in TS 25.141 [10], subclause 7.2.4.

-
For references to TS 25.142 [12], the method of test is specified in TS 25.142 [12], subclause 7.2.4.

-
For references to TS 36.141 [9], the method of test is specified in TS 36.141 [9], subclause 7.2.4.


7.2.5
Test requirements

For E-UTRA the test requirement is in TS 36.141 [9] subclause 7.2.5.

For UTRA-FDD the test requirement is in TS 25.141 [10] subclause 7.2.5.

For UTRA-TDD the test requirement is in TS 25.142 [12] subclause 7.2.5.

For GSM-EDGE the test requirement is in TS 51.021 [11] subclauses 7.3 and 7.4.

{Unchanged clauses omitted}

7.3
Dynamic range

7.3.1
Definition and applicability

The dynamic range is a measure of the capability of the receiver to receive a wanted signal in the presence of an interfering signal inside the received channel bandwidth or the capability of receiving high level of the wanted signal. 

7.3.2
Minimum Requirement

The minimum requirement is in TS 37.104 [2] subclauses 7.3.1, 7.3.2, 7.3.3, and 7.3.4.

7.3.3
Test purpose

To verify that at the BS receiver dynamic range, the receiver performance shall fulfil the specified limit. 

7.3.4
Method of test

For this requirement Tables 5.1-1 and 5.1-2 refer to single-RAT specifications; see clause 5. The following shall apply:

-
For references to TS 51.021 [11], the method of test is specified in TS 51.021 [11], subclause 7.1.

-
For references to TS 25.141 [10], the method of test is specified in TS 25.141 [10], subclause 7.3.4.

-
For references to TS 25.142 [12], the method of test is specified in TS 25.142 [12], subclause 7.3.4.

-
For references to TS 36.141 [9], the method of test is specified in TS 36.141 [9], subclause 7.3.4.

7.3.5
Test requirements

For E-UTRA the test requirement is in TS 36.141 [9] subclause 7.3.5.

For UTRA-FDD the test requirement is in TS 25.141 [10] subclause 7.3.5.

For UTRA-TDD the test requirement is in TS 25.142 [12] subclause 7.3.5.

For GSM-EDGE the test requirement is in TS 51.021 [11] subclause 7.1.

7.4
In-band selectivity and blocking

7.4.1
Definition and applicability

The in-band selectivity and blocking characteristics are measures of the receiver ability to receive a wanted signal at its assigned channel in the presence of an unwanted interferer inside the operating band and are defined by a wideband and a narrowband blocking requirement. 

7.4.2
Minimum Requirement

The minimum requirement is in TS 37.104 [2] subclauses 7.4.1, 7.4.2, 7.4.3, and 7.4.4, and 7.4.5.

7.4.3
Test purpose

The test stresses the ability of the BS receiver to withstand high-level interference from unwanted signals at specified frequency offsets without undue degradation of its sensitivity.

7.4.4
Method of test

7.4.4.1
Initial conditions

Test environment: 


Normal; see Annex B.

RF bandwidth position to be tested: 
MRFBW, see subclause 4.9.1.
1)
Set up the equipment as shown in Annex  D.2.1.

2)
Start to transmit according to applicable reference measurement channel to the BS under test as follows:

-
For E-UTRA see Annex A.1 in TS 36.141 [9].

-
For UTRA FDD see Annex A.2 in TS 25.141 [10].

-
For UTRA TDD see Annex A.2.1 in TS 25.142 [12].

-
For GSM see subclause 7.6.2 in TS 52.021 [11] and Annex P in TS 45.005 [6] for reference channels to test. 

7.4.4.2
Procedure for general blocking

1)
Adjust the signal generators to the type of interfering signal, levels and the frequency offsets as specified in Table 7.4.5.1-1.

2)
The interfering signal shall be swept with a step size of 1 MHz starting from the minimum offset to the channel edges of the wanted signals as specified in Table 7.4.5.1-1

3)
Measure the performance of the wanted signal at the BS receiver, as defined in subclause 7.4.5, for the relevant carriers specified by the test configuration in subclause 4.8.

7.4.4.3
Procedure for narrowband blocking

1)  Adjust the signal generators to the type of interfering signal, levels and the frequency offsets as specified in Table 7.4.5.2-1 

2)
Set-up and sweep the interfering RB centre frequency offset to the channel edge of the wanted signal according to Table 7.4.5.2-1.

3)  Measure the performance of the wanted signal at the BS receiver, as defined in subclause 7.4.5, for the relevant carriers specified by the test configuration in subclause 4.8.

7.4.4.4
Procedure for additional Narrowband blocking for GSM/EDGE

The GSM/EDGE in-band blocking method of test is stated in TS 51.021 [11], applicable parts of subclause 7.6.

The conditions specified in TS 45.005 [6], Annex P.2.1 apply for GSM/EDGE in-band narrowband blocking. 

7.4.4.5
Procedure for GSM/EDGE AM suppression

The GSM/EDGE in-band blocking method of test is stated in TS 51.021 [11], applicable parts of subclause 7.8.

The conditions specified in TS 45.005 [6], Annex P.2.3 apply for GSM/EDGE AM suppression. 

7.4.4.6
Procedure for additional BC3 blocking requirement

1)  Adjust the signal generators to the type of interfering signal, levels and the frequency offsets as specified in Table 7.4.5.5-1 

2)  Measure the performance of the wanted signal at the BS receiver, as defined in subclause 7.4.5, for the relevant carriers specified by the test configuration in subclause 4.8.

7.4.5
Test Requirements

7.4.5.1
General blocking test requirement

For the general blocking requirement, the interfering signal shall be a UTRA FDD signal as specified in Annex A.1.

For the wanted and interfering signal coupled to the base station antenna input, using the parameters in Table 7.4.5.1-1, the following requirements shall be met:

-
For any measured E-UTRA carrier, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel defined in TS 36.104 [5], subclause 7.2.

-
For any measured UTRA FDD carrier, the BER shall not exceed 0.001 for the reference measurement channel defined in TS 25.104 [3], subclause 7.2.

-
For any measured UTRA TDD carrier, the BER shall not exceed 0.001 for the reference measurement channel defined in TS 25.105 [4], subclause 7.2.

-
For any measured GSM/EDGE carrier, the conditions are specified in TS 45.005 [6], Annex P.2.1.

Table 7.4.5.1-1: General blocking test requirement

	Operating Band Number
	Centre Frequency of Interfering Signal [MHz]
	Interfering Signal mean power [dBm]
	Wanted Signal mean power [dBm]
	Interfering signal centre frequency minimum frequency offset from the RF bandwidth edge [MHz]

	1-7, 9-11, 13, 14, 18, 19, 21, 33-40
	(FUL_low -20)
	to
	(FUL_high +20)
	-40
	PREFSENS + x dB*
	±7.5

	8
	(FUL_low -20)
	to
	(FUL_high +10)
	
	
	

	12
	(FUL_low  -20)
	to
	(FUL_high +12)
	
	
	

	17
	(FUL_low  -20)
	to
	(FUL_high +18)
	
	
	

	20
	(FUL_low  -11)
	to
	(FUL_high +20)
	
	
	

	NOTE*: 
PREFSENS depends on the RAT and on the channel bandwidth, see subclause 7.2.

NOTE**: 
“x” is equal to 6 in case of E-UTRA or UTRA wanted signals and equal to 3 in case of GSM/EDGE wanted signal.


7.4.5.2
General narrowband blocking test requirement

For the narrowband blocking requirement, the interfering signal shall be an E-UTRA 1RB signal as specified in Annex A.3. 

For the wanted and interfering signal coupled to the base station antenna input, using the parameters in Table 7.4.5.2-1 the following requirements shall be met:

-
For any measured E-UTRA carrier, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel defined in TS 36.104 [5], subclause 7.2.

-
For any measured UTRA FDD carrier, the BER shall not exceed 0.001 for the reference measurement channel defined in TS 25.104 [3], subclause 7.2.

-
For any measured UTRA TDD carrier, the BER shall not exceed 0.001 for the reference measurement channel defined in TS 25.105 [4], subclause 7.2.

-
For any measured GSM/EDGE carrier, the conditions are specified in TS 45.005 [6], Annex P.2.1.

Table 7.4.5.2-1: Narrowband blocking requirement

	RAT of the carrier
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]
	Interfering RB centre frequency offset from the RF bandwidth edge [kHz]

	E-UTRA, UTRA and GSM/EDGE
	PREFSENS + x dB*
	-49
	±(240 +m*180),

m=0, 1, 2, 3, 4, 9, 14, 19, 24

	NOTE*: 
PREFSENS depends on the RAT and on the channel bandwidth, see subclause 7.2.

NOTE**: 
“x” is equal to 6 in case of E-UTRA or UTRA wanted signals and equal to 3 in case of GSM/EDGE wanted signal.

NOTE***:    
Interfering signal (E-UTRA 3MHz) consisting of one resource block positioned at the stated offset, the channel bandwidth of the interfering signal is located adjacently to the RF bandwidth edge.




7.4.5.3
Additional Narrowband blocking test requirement for GSM/EDGE

The GSM/EDGE in-band blocking test requirements are stated in TS 51.021 [11], applicable parts of subclause 7.6.

The conditions specified in TS 45.005 [6], Annex P.2.1 apply for GSM/EDGE in-band narrowband blocking. 

7.4.5.4
GSM/EDGE test requirements for AM suppression

The GSM/EDGE in-band blocking test requirements are stated in TS 51.021 [11], applicable parts of subclause 7.8.

The conditions specified in TS 45.005 [6], Annex P.2.3 apply for GSM/EDGE AM suppression. 

7.4.5.5

Additional BC3 blocking test requirement

The interfering signal is a 1.28 Mcps UTRA TDD modulated signal as specified in Annex A.2.

For the wanted and interfering signal coupled to the base station antenna input, using the parameters in Table 7.4.5.5-1, the following requirements shall be met:

-
For any measured E-UTRA TDD carrier, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel defined in TS 36.104 [5], subclause 7.2.

-
For any measured UTRA TDD carrier, the BER shall not exceed 0.001 for the reference measurement channel defined in TS 25.105 [4], subclause 7.2.

Table 7.4.5.5-1: Additional blocking requirement for Band Category 3

	Operating Band
	Centre Frequency of Interfering Signal [MHz]
	Interfering Signal mean power [dBm]
	Wanted Signal mean power [dBm]
	Interfering signal centre frequency minimum frequency offset from the RF bandwidth edge [MHz]

	33 - 40
	(FUL_low - 20)
	to
	(FUL_high + 20)
	-40, 
	PREFSENS + 6 dB*
	±2.4

	NOTE*: 
PREFSENS depends on the RAT and on the channel bandwidth, see section 7.2.


{Unchanged clauses omitted}

7.5
Out-of-band blocking

7.5.1
Definition and applicability

The Out-of-band blocking characteristic is a measure of the receiver ability to receive a wanted signal at its assigned channel in the presence of an unwanted interferer outside the uplink operating band. 

The blocking performance requirement applies as specified in the Table 7.5.5.1-1 and Table 7.5.5.2-1.  

7.5.2
Minimum requirement


The general minimum requirement is in TS 37.104 [2] subclause 7.5.1. The co-location Minimum Requirement is in TS 37.104 [2] subclause 7.5.2.

7.5.3
Test purpose

The test stresses the ability of the BS receiver to withstand high-level interference from unwanted signals at specified frequency bands, without undue degradation of its sensitivity.

7.5.4
Method of test

7.5.4.1
Initial conditions

Test environment: 


normal; see Annex B.

RF bandwidth position to be tested: 
MRFBW see subclause 4.9.1.
1)
Set up the equipment as shown in Annex D.2.1.

2)
Start to transmit according to reference measurement channel to the BS under test as follows:

-
For E-UTRA see Annex A.1 in TS 36.141 [9].

-
For UTRA FDD see Annex A.2 in 25.141 [10].

-
For UTRA TDD see Annex A.2.1 in 25.142 [12].

-
For GSM see subclause 7.6.2 in TS 52.021 [11] and Annex P in TS 45.005 [6] for reference channels to test. 

7.5.4.2
Procedure

1)
Adjust the signal generators to the type of interfering signals, levels and the frequency offsets as specified for general test requirements in Table 7.5.5.1-1 and, when applicable, for co-location test requirements in Table 7.5.5.2-1.

2) The CW interfering signal shall be swept with a step size of 1 MHz within the specified range.

3)
Measure the performance of the wanted signal at the BS receiver, as defined in the subclause 7.5.5, for the relevant carriers specified by the test configuration in subclause 4.8.

{Unchanged clauses omitted}

7.6
Receiver spurious emissions

7.6.1
Definition and applicability

The receiver spurious emissions power is the power of emissions generated or amplified in a receiver that appear at the BS receiver antenna connector. The requirements apply to all BS with separate RX and TX antenna ports. In this case for FDD BS the test shall be performed when both TX and RX are on, with the TX port terminated. 

For TDD BS with common RX and TX antenna port the requirement applies during the Transmitter OFF period. For FDD BS with common RX and TX antenna port the transmitter spurious emission limits as specified in subclause 6.6.1 are valid.

7.6.2
Minimum Requirements

The minimum requirement is in TS 37.104 [2] subclause 7.6.1.

7.6.3
Test purpose

The test purpose is to verify the ability of the BS to limit the interference caused by receiver spurious emissions to other systems.

7.6.4
Method of test

7.6.4.1
Initial conditions

Test environment: 


Normal; see Annex B.

RF bandwidth position to be tested: 
MRFBW, see subclause 4.9.1.

1)
Set up the equipment as shown in Annex  D.2.1.

7.6.4.2
Procedure

1)
 Set the measurement equipment parameters as specified in Table 7.6.5.1-1 and Table 7.6.5.2-1.

2)
Start BS transmission according to the chosen test configuration in 4.8 at Pmax.

3)
Measure the spurious emissions over each frequency range described in subclause 7.6.5.

{Unchanged clauses omitted}

7.7
Receiver intermodulation

7.7.1
Definition and applicability

Third and higher order mixing of the two interfering RF signals can produce an interfering signal in the band of the desired channel. Intermodulation response rejection is a measure of the capability of the receiver to receive a wanted signal on its assigned channel frequency in the presence of two interfering signals which have a specific frequency relationship to the wanted signal. 

7.7.2
Minimum Requirement

The minimum requirement is in TS 37.104 [2], subclauses 7.7.1, 7.7.2 and 7.7.3.

7.7.3
Test purpose

The test purpose is to verify the ability of the BS receiver to inhibit the generation of intermodulation products in its non-linear elements caused by the presence of two high-level interfering signals at frequencies with a specific relationship to the frequency of the wanted signal.

7.7.4
Method of test

7.7.4.1
Initial conditions

Test environment: Normal; see Annex B.

RF bandwidth position to be tested: 
MRFBW if TC6 is applicable; BRFBW and TRFBW for other TC, see subclause 4.9.1.
1)
Set-up the measurement system as shown in Annex  D.2.3. 

2) 
Start to transmit according to reference measurement channel to the BS under test as follows:

-
For E-UTRA see Annex A.1 in TS 36.141 [9].

-
For UTRA FDD see Annex A.2 in 25.141 [10].

-
For UTRA TDD see Annex A.2.1 in 25.142 [12].

-
For GSM see subclause 7.6.2 in TS 52.021 [11] and Annex P in TS 45.005 [6] for reference channels to test. 

7.7.4.2
Procedure for general and narrowband intermodulation

1)
Adjust the signal generators to the type of interfering signals, levels and the frequency offsets as specified in Table 7.7.5.1-2 for general intermodulation requirement, and Table 7.7.5.2-2 for narrowband intermodulation requirement.

2)
Measure the performance of the wanted signal at the BS receiver, as defined in subclause 7.7.5, for the relevant carriers specified by the test configuration in subclause 4.8.

7.7.4.3
Procedure for additional narrowband intermodulation for GSM/EDGE

The GSM/EDGE MC-BTS receiver intermodulation method of test is stated in TS 51.021 [11], applicable parts of subclause 7.7, shall apply for GSM/EDGE carriers.

The conditions specified in TS 45.005 [6], Annex P.2.2 apply for the GSM/EDGE intermodulation requirement.

{End of Changes} 
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