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1.
Summary

The version of TS 36.521-1V0.2.0 incorporated with proposed text changes for the LTE Spectrum Emission Mask test. The text forms addition of measurement uncertainties and Test Tolerances and a general update. The changes are summarised:
· General update of test case.
· The Test system uncertainties have been added in section F.1.2.

· The Test Tolerances and their effect on Test Requirements have been added in section F.3.2.

· The Test Requirements themselves are updated with Test Tolerance of 1.5dB.

2. Recommendations

Incorporate the text into the current draft of TS 36.521-1.
6.6
Output RF spectrum emissions

Unwanted emissions are divided into “Out-of-band emission” and “Spurious emissions” in 3GPP RF specifications. This notation is in line with ITU-R recommendations such as SM.329 ýý[2] and the Radio Regulations ý[3].
ITU defines:

Out-of-band emission = Emission on a frequency or frequencies immediately outside the necessary bandwidth which results from the modulation process, but excluding spurious emissions.

Spurious emission = Emission on a frequency, or frequencies, which are outside the necessary bandwidth and the level of which may be reduced without affecting the corresponding transmission of information. Spurious emissions include harmonic emissions, parasitic emissions, intermodulation products and frequency conversion products but exclude out-of-band emissions.

Unwanted emissions = Consist of spurious emissions and out-of-band emissions.

The UE transmitter spectrum emission consists of the three components; the occupied bandwidth (channel bandwidth), the Out Of Band (OOB) emissions and the far out spurious emission domain.

Figure 6.6-1: Transmitter RF spectrum


<< Unchanged sections omitted >>
6.6.2
Out of band emission

Out of band emissions are unwanted emissions immediately outside the nominal channel resulting from the modulation process and non-linearity in the transmitter but excluding spurious emissions. This out of band emission limit is specified in terms of a Spectrum Emission Mask and Adjacent Channel Leakage power Ratio.

The spectrum emission mask of the UE applies to frequencies (ΔfOOB) starting from the edge of the assigned E-UTRA channel bandwidth.  For frequencies greater than (ΔfOOB) as specified in Table 6.6.2.1-1 the spurious requirements are applicable.

Table 6.6.2.1 -1:  ΔfOOB boundary between E-UTRA out of band and spurious emission domain

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


	Channel bandwidth 
	1.4 [MHz] 
	3 [MHz]
	5 [MHz]
	10 [MHz]
	15 [MHz]
	20 [MHz]

	ΔfOOB  (MHz)
	[tbd]
	[tbd]
	10
	15
	20
	25


6.6.2.1
Spectrum Emission Mask

The spectrum emission mask of the UE applies to frequencies (ΔfOOB) starting from the edge of the assigned E-UTRA channel bandwidth.

6.6.2.1.1
Test purpose
To verify that the power of UE emission does not exceed the specified limits.
6.6.2.1.2
Test applicability

This test case applies to all types of E-UTRA FDD UE release 8 and forward.
6.6.2.1.3
Minimum requirements

The power of any UE emission shall not exceed the levels specified in Table 6.6.2.1.3-1 for the specified channel bandwidth

	Table 6.6.2.1.3-1: General E-UTRA spectrum emission mask 


	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	ΔfOOB
(MHz)
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	Measurement bandwidth

	( 0-1
	[TBD]
	[TBD]
	-15 
	-18
	-20
	-21
	30 kHz 

	( 1-2.5
	[-10]
	[-10]
	-10
	-10
	-10
	-10 
	1 MHz

	( 2.5-5
	[-25]
	[-10]
	-10
	-10
	-10
	-10 
	1 MHz

	( 5-6
	
	[-25]
	-13
	-13
	-13
	-13
	1 MHz

	( 6-10
	
	
	-25
	-13
	-13 
	-13 
	1 MHz

	( 10-15
	
	
	
	-25
	-13 
	-13 
	1 MHz

	( 15-20
	
	
	
	
	-25 
	-13 
	1 MHz

	( 20-25
	
	
	
	
	
	-25 
	1 MHz


Note**: 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 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.
6.6.2.1.4
Test description
6.6.2.1.4.1
Initial conditions

Test Environment: Normal [as specified in clauses FFS of this document]

Frequencies to be tested: mid range [as specified in clause FFS of this document]

Channel bandwidths to be tested: [lowest, 5MHz, and highest depending on frequency bands supported by the UE]
1. Connect the SS to the UE antenna connectors as shown in Figure [FFS in clause FFS of this document].

2. The parameter settings for the cell are set up according to [clause FFS in reference FFS].

3. Downlink signals are initially set up according to [clause FFS in reference FFS].

4. Ensure the UE is in State 4 according to TS 36.508 [Ref FFS] clause FFS and receiving payload data from the SS. Message contents are defined in clause 6.6.2.1.4.3. 

6.6.2.1.4.2
Test procedure
TBD
6.6.2.1.4.3
Message contents
Message contents are according to [TS 36.508 subclause FFS].
6.6.2.1.5
Test requirement
The power of any UE emission shall not exceed the levels specified in Table 6.6.2.1.5-1 for the specified channel bandwidth

Table 6.6.2.1.5-1: General E-UTRA spectrum emission mask 

	ΔfOOB
(MHz)
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	Measurement bandwidth

	( 0-1
	[TBD]
	[TBD]
	-13.5 
	-18.5 
	-23.5
	-28.5
	30 kHz 

	( 1-2.5
	[-8.5]
	[-8.5]
	-8.5
	-8.5
	-8.5
	-8.5
	1 MHz

	( 2.5-5
	[-23.5]
	[-8.5]
	-8.5
	-8.5
	-8.5
	-8.5
	1 MHz

	( 5-6
	
	[-23.5]
	-11.5
	-11.5
	-11.5
	-11.5
	1 MHz

	( 6-10
	
	
	-23.5
	-11.5
	-11.5
	-11.5
	1 MHz

	( 10-15
	
	
	
	-23.5
	-13 
	-11.5
	1 MHz

	( 15-20
	
	
	
	
	-23.5
	-11.5
	1 MHz

	( 20-25
	
	
	
	
	
	-23.5
	1 MHz


Note**: 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 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.
6.6.2.2
Additional Spectrum Emission Mask 

<< Unchanged sections omitted >>
Annex F:
Measurement uncertainties and Test Tolerances

Editor’s note: Annex is incomplete. The following aspects are either missing or not yet determined:

· In Annex F.1 the Acceptable uncertainty of Test System has not yet been defined for all tests 

· In Annex F.3 the Derivation of Test Requirements has not yet been defined for all test

· The references to other specifications need to be formalised 

The requirements of this clause apply to all applicable tests in the present document.

F.1
Acceptable uncertainty of Test System (normative)

The maximum acceptable uncertainty of the Test System is specified below for each test, where appropriate. The Test System shall enable the stimulus signals in the test case to be adjusted to within the specified range, and the equipment under test to be measured with an uncertainty not exceeding the specified values. All ranges and uncertainties are absolute values, and are valid for a confidence level of 95 %, unless otherwise stated.

A confidence level of 95 % is the measurement uncertainty tolerance interval for a specific measurement that contains 95 % of the performance of a population of test equipment.

For RF tests it should be noted that the uncertainties in clause F.1 apply to the Test System operating into a nominal 50 ohm load and do not include system effects due to mismatch between the DUT and the Test System.

F.1.1
Measurement of test environments
The measurement accuracy of the UE test environments defined in TS 36.508 subclause 4.1, Test environments shall be.
-
Pressure
5 kPa.
-
Temperature
2 degrees.
-
Relative Humidity
5 %.
-
DC Voltage
1,0 %.

-
AC Voltage
1,5 %.

-
Vibration
10 %.

-
Vibration frequency
0,1 Hz.

The above values shall apply unless the test environment is otherwise controlled and the specification for the control of the test environment specifies the uncertainty for the parameter.

F.1.2
Measurement of transmitter
Table F.1.2-1: Maximum Test System Uncertainty for transmitter tests

	Subclause
	Maximum Test System Uncertainty
	Derivation of Test System Uncertainty

	6.2.2. UE Maximum Output Power
	[±0.7 dB; High priority]
	

	6.2.3 Maximum Power Reduction
	[TBD]
	

	6.3.1 Power Control
	[TBD]
	

	6.3.2 Minimum Output Power
	[TBD; High priority]
	

	6.3.3 Transmission ON/OFF Power
	[TBD; High priority]
	

	6.4.1 Out-of synchronization handling of output power
	[TBD; High priority]
	

	6.5.1 Frequency Error
	[TBD; High priority]
	

	6.5.2.1
Error Vector Magnitude
	[TBD]
	

	6.5.2.2

IQ-component
	[TBD]
	

	6.5.2.3

In-band emissions for non allocated RB
	[TBD]
	

	6.6.1
Occupied bandwidth
	[TBD; High priority]
	

	6.6.2.1
Spectrum Emission Mask
	±1.5 dB
	

	6.6.2.2
Additional Spectrum Emission Mask
	±1.5 dB
	

	6.6.2.3
Adjacent Channel Leakage power Ratio
	[±0.8 dB; High priority]
	

	6.6.2.4
Additional ACLR requirements
	[±0.8 dB; High priority]
	

	6.6.3.1 Transmitter Spurious emissions
	[TBD; High priority]
	

	6.6.3.2 Spurious emission band UE co-existence
	[TBD; High priority]
	

	6.6.3.3 Additional spurious emissions
	[TBD; High priority]
	

	6.7 Transmit intermodulation
	[TBD]
	


F.1.3
Measurement of receiver
Table F.1.3-1: Maximum Test System Uncertainty for receiver tests

	Subclause
	Maximum Test System Uncertainty1
	Derivation of Test System Uncertainty

	7.3.1
Reference sensitivity power level; Minimum requirements (QPSK)
	[±0.7 dB; High priority]
	

	7.3.2
Reference sensitivity power level; Maximum sensitivity reduction (MSR)
	[TBD; High priority]
	

	7.4
Maximum input level
	[±0.7 dB]
	

	7.5
Adjacent Channel Selectivity (ACS)
	[±1.1 dB; High priority]
	Overall system uncertainty comprises three quantities:

1. Wanted signal level error

2. Interferer signal level error

3. Additional impact of interferer ACLR

Items 1 and 2 are assumed to be uncorrelated so can be root sum squared to provide the ratio error of the two signals. The interferer ACLR effect is systematic, and is added aritmetically.
Test System uncertainty = [SQRT (wanted_level_error2 + interferer_level_error2)] + ACLR effect.

Wanted signal level ± 0.7dB

Interferer signal level ± 0.7dB

Impact of interferer ACLR 0.1dB



	7.6.1
In-band blocking
	[TBD; High priority]
	

	7.6.2
Out of-band blocking
	[TBD; High priority]
	

	7.6.3
Narrow band blocking
	[TBD; High priority]
	

	7.7 Spurious response
	[TBD; High priority]
	

	7.8.1
Wide band intermodulation
	[TBD; High priority]
	

	7.8.2
Narrow band intermodulation
	[TBD; High priority]
	

	7.9 Spurious emissions
	[TBD; High priority]
	

	Note 1:
Unless otherwise noted, only the Test System stimulus error is considered here. The effect of errors in the throughput measurements due to finite test duration is not considered.


F.1.4
Measurement of performance requirements
Table F.1.4-1: Maximum Test System Uncertainty for Performance Requirements

	Subclause
	Maximum Test System Uncertainty1
	Derivation of Test System Uncertainty

	[TBD]
	[TBD]
	[TBD]

	Note 1:
Only the overall stimulus error is considered here. The effect of errors in the throughput measurements due to finite test duration is not considered.


F.1.5
Measurement of RRM requirements
Table F.1.5-1: Maximum Test System Uncertainty for RRM Requirements

	Subclause
	Maximum Test System Uncertainty1
	Derivation of Test System Uncertainty

	[TBD]
	[TBD]
	[TBD]


F.2
Interpretation of measurement results (normative)

The measurement results returned by the Test System are compared – without any modification – against the Test Requirements as defined by the shared risk principle.

The Shared Risk principle is defined in ETR 273-1-2 clause 6.5.
The actual measurement uncertainty of the Test System for the measurement of each parameter shall be included in the test report.

The recorded value for the Test System uncertainty shall be, for each measurement, equal to or lower than the appropriate figure in clause F.1 of the present document.

If the Test System for a test is known to have a measurement uncertainty greater than that specified in clause F.1, it is still permitted to use this apparatus provided that an adjustment is made value as follows:

Any additional uncertainty in the Test System over and above that specified in clause F.1 shall be used to tighten the Test Requirement, making the test harder to pass. For some tests, for example receiver tests, this may require modification of stimulus signals. This procedure will ensure that a Test System not compliant with clause F.1does not increase the chance of passing a device under test where that device would otherwise have failed the test if a Test System compliant with clause F.1 had been used.

F.3
Test Tolerance and Derivation of Test Requirements (informative)

The Test Requirements in the present document have been calculated by relaxing the Minimum Requirements of the core specification using the Test Tolerances defined in this clause. When the Test Tolerance is zero, the Test Requirement will be the same as the Minimum Requirement. When the Test Tolerance is non-zero, the Test Requirements will differ from the Minimum Requirements, and the formula used for the relaxation is given in this clause.

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

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

F.3.1
Measurement of test environments
The UE test environments are set to the values defined in TS 36.508 subclause 4.1, without any relaxation. The applied Test Tolerance is therfore zero.
F.3.2
Measurement of transmitter
Table F.3.2-1: Derivation of Test Requirements (Transmitter tests)

	Test 
	Minimum Requirement in TS 36.101
	Test Tolerance
(TT)
	Test Requirement in TS 36.521-1

	6.2.2. UE Maximum Output Power
	Power class 1: [FFS]

Power class 2: [FFS]

Power class 3: 23dBm ±2 dB

Power class 4: [FFS]
	[0.7 dB]

[0.7 dB]

[0.7 dB]

[0.7 dB]
	Formula:[High priority]
Upper limit + TT, Lower limit - TT

Power class 1: [FFS]

Power class 2: [FFS]

Power class 3: 23dBm ±[2.7] dB

Power class 4: [FFS]

	6.2.3 Maximum Power Reduction
	[TBD]
	[TBD]
	[TBD]

	6.3.1 Power Control
	[TBD]
	[TBD]
	[TBD]

	6.3.2 Minimum Output Power
	[TBD]
	[TBD]
	[TBD; High priority]

	6.3.3 Transmission ON/OFF Power
	[TBD]
	[TBD]
	[TBD; High priority]

	6.4.1 Out-of synchronization handling of output power
	[TBD]
	[TBD]
	[TBD; High priority]

	6.5.1 Frequency Error
	[TBD]
	[TBD]
	[TBD; High priority]

	6.5.2.1
Error Vector Magnitude
	[TBD]
	[TBD]
	[TBD] 

	6.5.2.2

IQ-component
	[TBD]
	[TBD]
	[TBD] 

	6.5.2.3

In-band emissions for non allocated RB
	[TBD]
	[TBD]
	[TBD] 

	6.6.1
Occupied bandwidth
	[TBD]
	[TBD]
	[TBD; High priority]

	6.6.2.1
Spectrum Emission Mask
	For 1.4 MHz BW: 

[TBD] dBm / 30kHz

-25dBm to -10dBm / 1MHz
For 3 MHz BW: 

[TBD] dBm / 30kHz

-25dBm to -10dBm / 1MHz 
For 5 MHz BW: 

-15dBm / 30kHz

-25dBm to -10dBm / 1MHz 

For 10 MHz BW: 

-18dBm / 30kHz

-25dBm to -10dBm / 1MHz 

For 15 MHz BW: 

-20dBm / 30kHz

-25dBm to -10dBm / 1MHz 

For 20 MHz BW: 

-21dBm / 30kHz

-25dBm to -10dBm / 1MHz 

 
	1.5dB  
	Formula:

Minimum Requirement + TT  

	6.6.2.2
Additional Spectrum Emission Mask
	[TBD]
	[TBD]
	[TBD]

	6.6.2.3
Adjacent Channel Leakage power Ratio
	E-UTRA ACLR:

30 dB

UTRA ACLR:

33 dB for UTRA ACLR 1

36 dB for UTRA ACLR 2


	[0.8 dB]

[0.8 dB]

[0.8 dB]
	Formula:[High priority]
ACLR Minimum Requirement - TT 

E-UTRA ACLR:

[29.2] dB

UTRA ACLR:

[32.2] dB for UTRA ACLR 1

[35.2] dB for UTRA ACLR 2



	6.6.2.4
Additional ACLR requirements
	E-UTRA ACLR:

43 dB for UTRA ACLR 2


	[0.8 dB]


	Formula:[High priority]
ACLR Minimum Requirement - TT 

E-UTRA ACLR:

[42.2] dB for UTRA ACLR 2



	6.6.3.1 Transmitter Spurious emissions
	[TBD]
	[TBD]
	[TBD; High priority]

	6.6.3.2 Spurious emission band UE co-existence
	[TBD]
	[TBD]
	[TBD; High priority]

	6.6.3.3 Additional spurious emissions
	[TBD]
	[TBD]
	[TBD; High priority]

	6.7 Transmit intermodulation
	[TBD]
	[TBD]
	[TBD] 


F.3.3
Measurement of receiver
Table F.3.3-1: Derivation of Test Requirements (Receiver tests)

	Test 
	Minimum Requirement in TS 36.101
	Test Tolerance
(TT)
	Test Requirement in TS 36.521-1

	7.3.1
Reference sensitivity power level; Minimum requirements (QPSK)
	Reference sensitivity power level:

Bands 1, 4, 6,  10:

[FFS] dBm for 1.4 MHz BW

[FFS] dBm for 3 MHz BW

[-97.5] dBm for 5 MHz BW

[-94.5] dBm for 10 MHz BW

[-92.7] dBm for 15 MHz BW

[-91.5] dBm for 20 MHz BW

Bands 2, 5, 7,  11:

[FFS] dBm for 1.4 MHz BW

[FFS] dBm for 3 MHz BW

[-95.5] dBm for 5 MHz BW

[-92.5] dBm for 10 MHz BW

[-90.7] dBm for 15 MHz BW

[-89.5] dBm for 20 MHz BW

Bands 3,  8:

[FFS] dBm for 1.4 MHz BW

[FFS] dBm for 3 MHz BW

[-94.5] dBm for 5 MHz BW

[-91.5] dBm for 10 MHz BW

[-89.7] dBm for 15 MHz BW

[-88.5] dBm for 20 MHz BW

Band 9:

[FFS] dBm for 1.4 MHz BW

[FFS] dBm for 3 MHz BW

[-96.5] dBm for 5 MHz BW

[-93.5] dBm for 10 MHz BW

[-91.7] dBm for 15 MHz BW

[-90.5] dBm for 20 MHz BW

T-put limit = 95% of maximum for the Ref Meas channel

Note that some BWs are not applicable to some bands
	[0.7 dB]

[0.7 dB]

[0.7 dB]

[0.7 dB]

[0.7 dB]

[0.7 dB]

[0.7 dB]

[0.7 dB]

[0.7 dB]

[0.7 dB]

[0.7 dB]

[0.7 dB]

[0.7 dB]

[0.7 dB]

[0.7 dB]

[0.7 dB]

[0.7 dB]

[0.7 dB]

[0.7 dB]

[0.7 dB]

[0.7 dB]

[0.7 dB]

[0.7 dB]

[0.7 dB]
	Formula: [High priority ]Reference sensitivity power level + TT

[FFS] dBm for 1.4 MHz BW

[FFS] dBm for 3 MHz BW

[-96.8] dBm for 5 MHz BW

[-93.8] dBm for 10 MHz BW

[-92.0] dBm for 15 MHz BW

[-90.8] dBm for 20 MHz BW

[FFS] dBm for 1.4 MHz BW

[FFS] dBm for 3 MHz BW

[-94.8] dBm for 5 MHz BW

[-91.8] dBm for 10 MHz BW

[-90.0] dBm for 15 MHz BW

[-88.8] dBm for 20 MHz BW

[FFS] dBm for 1.4 MHz BW

[FFS] dBm for 3 MHz BW

[-93.8] dBm for 5 MHz BW

[-90.8] dBm for 10 MHz BW

[-89.0] dBm for 15 MHz BW

[-87.8] dBm for 20 MHz BW

[FFS] dBm for 1.4 MHz BW

[FFS] dBm for 3 MHz BW

[-95.8] dBm for 5 MHz BW

[-92.8] dBm for 10 MHz BW

[-91.0] dBm for 15 MHz BW

[-89.8] dBm for 20 MHz BW

T-put limit unchanged

Note that some BWs are not applicable to some bands

	7.3.2
Reference sensitivity power level; Maximum sensitivity reduction (MSR)
	[TBD]
	[TBD]
	[TBD; High priority]

	7.4
Maximum input level
	[TBD]
	[TBD]
	[TBD]

	7.5
Adjacent Channel Selectivity (ACS)
	Case 1:

Wanted signal power, all BWs: (REFSENS + 14 dB)

Interferer signal power

For 1.4 MHz, 3 MHz, 5 MHz, 10 MHz BW:

(REFSENS + [45] dB)

For 15 MHz BW:

(REFSENS + [42] dB)

For 20 MHz BW:

(REFSENS + [39] dB)

Case 2:

Wanted signal power

For 1.4 MHz, 3 MHz, 5 MHz, 10 MHz BW: [-56] dBm

For 15 MHz BW: [-53] dBm

For 20 MHz BW: [-50] dBm

Interferer signal power, all BWs:
-25 dBm

T-put limit = 95% of maximum for the Ref Meas channel


	[0 dB]
	Formula:[High priority]
Wanted signal power unchanged

Interferer signal power = Minimum Requirement – TT

T-put limit unchanged

	7.6.1
In-band blocking
	[TBD]
	[TBD]
	[TBD; High priority]

	7.6.2
Out of-band blocking
	[TBD]
	[TBD]
	[TBD; High priority]

	7.6.3
Narrow band blocking
	[TBD]
	[TBD]
	[TBD; High priority]

	7.7 Spurious response
	[TBD]
	[TBD]
	[TBD; High priority]

	7.8.1
Wide band intermodulation
	[TBD]
	[TBD]
	[TBD; High priority]

	7.8.2
Narrow band intermodulation
	[TBD]
	[TBD]
	[TBD; High priority]

	7.9 Spurious emissions
	[TBD]
	[TBD]
	[TBD; High priority]


F.3.4
Measurement of performance requirements
Table F.3.4-1: Derivation of Test Requirements (performance tests)

	Test 
	Minimum Requirement in TS 36.133
	Test Tolerance
(TT)
	Test Requirement in TS 36.521-1

	[TBD]
	[TBD]
	[TBD]
	[TBD] 


F.3.5
Measurement of RRM requirements
Table F.3.5-1: Derivation of Test Requirements (RRM tests)

	Test 
	Minimum Requirement in TS 36.101
	Test Tolerance
(TT)
	Test Requirement in TS 36.521-1

	[TBD]
	[TBD]
	[TBD]
	[TBD] 
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