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<< Unchanged sections cut here >>
4
General

Unless otherwise stated, the following reference conditions used by all test cases in this document are specified in TS 36.508 [x]:

-
Connection Diagrams,

-
Test Frequencies,

-
Cell Settings,

-
Reference Environments,

-
Environmental Conditions,

-
Generic Connection Setup Procedures,

-
System Information (SI),

-
Message Contents.

Where a test requires one of the above reference conditions that are different, this will be specified within the test itself.

The Minimum Requirements defined in each test make no allowance for Measurement Uncertainty.  Therefore, Test Tolerances are used to relax the Minimum Requirements. If the Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for that test is non-zero.  For each test the Test Tolerances are individually calculated to create the Test Requirements. The Test Tolerance for each test and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex F.3.

Downlink and Uplink transmissions are organized into radio frames with 
[image: image2.wmf]ms
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 duration. Two radio frame structures are supported in this document:

-
Type 1, applicable to FDD,

-
Type 2, applicable to TDD.

<< Unchanged sections cut here >>
Annex A (normative): Measurement Channels

Annex B (normative):
Propagation Conditions
B.1
General

The propagation conditions and channel models for various environments are specified. For each environment a propagation model is used to evaluate the propagation pathloss due to the distance. Channel models are formed by combining delay profiles with a Doppler spectrum, with the addition of correlation properties in the case of a multi-antenna scenario. 

B.2
Propagation Conditions

B.2.1
Static propagation conditions

[TBD]

B.2.2
Multi-path fading propagation conditions
The multi-path propagation conditions consist of several parts:

· A delay profile in the form of a “tapped delay-line”, characterized by a number of taps at fixed positions on a sampling grid. The profile can be further characterized by the r.m.s (root-mean-square) delay spread and the maximum delay spanned by the taps. 

· A combination of channel model parameters that include the Delay profile and the Doppler spectrum that is characterized by a classical spectrum shape and a maximum Doppler frequency.

· A set of correlation matrices defining the correlation between the UE and eNodeB antenna in case of multi-antenna systems.

B.2.2.1
Delay profiles
The delay profiles are selected to be representative of low, medium and high delay spread environments. The resulting model parameters are defined in Table x.2.2.1.x and the tapped delay line models are defined in Tables x.2.2.1.x, x.2.2.1.x and x.2.2.1.x.

Table x.2.2.1.x: Delay profiles for E-UTRA channel models

	Model
	Number of channel taps
	Delay spread 

[ns]

(r.m.s)
	Maximum excess tap delay 

[ns] 

(span)

	Extended Pedestrian A (EPA)
	7
	45
	410

	Extended Vehicular A model (EVA)
	9
	357
	2510

	Extended Typical Urban model (ETU)
	9
	991
	5000


Table x.2.2.1.x: Extended Pedestrian A model (EPA)

	Excess tap delay [ns]
	Relative power 

[dB]

	0
	0.0

	30
	-1.0

	70
	-2.0

	90
	-3.0

	110
	-8.0

	190
	-17.2

	410
	-20.8


Table x.2.2.1.x: Extended Vehicular A model (EVA)

	Excess tap delay [ns]
	Relative power [dB]

	0
	0.0

	30
	-1.5

	150
	-1.4

	310
	-3.6

	370
	-0.6

	710
	-9.1

	1090
	-7.0

	1730
	-12.0

	2510
	-16.9


Table x.2.2.1.x: Extended Typical Urban model (ETU)

	Excess tap delay [ns]
	Relative power [dB]

	0
	-1.0

	50
	-1.0

	120
	-1.0

	200
	0.0

	230
	0.0

	500
	0.0

	1600
	-3.0

	2300
	-5.0

	5000
	-7.0


B.2.2.2
Combinations of channel model parameters

Table x.2.2.2.x shows propagation conditions that are used for the performance measurements in multi-path fading environment for low, medium and high Doppler frequencies.

Table x.2.2.2.x: Channel model parameters

	Model
	Maximum Doppler frequency
	Doppler frequency range

	EPA 5Hz
	5 Hz
	Low

	EVA 5Hz
	5 Hz
	Low

	EVA 70Hz
	70 Hz
	Medium

	ETU 70Hz
	70 Hz
	Medium

	ETU 300Hz
	300 Hz
	High


B.2.2.3
Multi-Antenna channel models

Table x.2.2.3.x defines the correlation matrix for the eNodeB.

Table x.2.2.3.x: eNodeB correlation matrix

	 
	One antenna
	Two antenna

	eNodeB correlation


	ReNB = 1
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Table x.2.2.3.x defines the correlation matrix for the UE.

Table x.2.2.3.x: UE correlation matrix

	UE correlation
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Table x.2.2.3.x defines the channel spatial correlation matrix Rspat. The parameters, α and β in Table x.2.2.3.x defines the spatial correlation between the antennas at the eNodeB and UE.

Table x.2.2.3.x: Rspat correlation matrices

	1x2 case
	2x2 case
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The α and β for different correlation types are given in Table x.2.2.3.x.

Table x.2.2.3.x: Correlation types

	Low correlation
	Medium correlation
	High correlation

	 α
	β
	α
	β
	α
	β

	0
	0
	0.3
	0.9
	0.9
	0.9


For cases with more antennas at either eNodeB or UE or both, the channel spatial correlation matrix can still be expressed as the Kronecker product of ReNB and RUE according to Rspat = ReNB 
[image: image7.wmf]Ä

 RUE.

B.2.2.4
Correlation Matrix Definitions

The correlation matrices for high, medium and low correlation are defined in Table x.2.2.4.x, x.2.2.4.x and x.2.2.4.x.

Table x.2.2.4.x: Correlation matrices for high correlation

	1x2 case
	2x2 case
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Table x.2.2.4.x: Correlation matrices for medium correlation

	1x2 case
	2x2 case
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Table x.2.2.4.x: Correlation matrices for low correlation

	1x2 case
	2x2 case
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B.3
High speed train scenario

The high speed train condition for the test of the baseband performance is a non fading propagation channel with one tap. Doppler shift is given by
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where 
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s
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is the initial distance of the train form eNodeB, and 
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D

is eNodeB Railway track distance, both in meters; 
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is the velocity of the train in m/s, 
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is time in seconds. The parameters in the equation are shown in Table x.3.x assuming a carrier frequency 
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= 2690 MHz. The resulting Doppler shift is shown in Figure x.3.x.
Table x.3.x: High speed train scenario

	Parameter
	Value
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	300 m 
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	 300 km/h
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Figure x.3.x: Doppler shift trajectory
Annex C (normative):
Downlink Physical Channels
Annex D (normative):
Characteristics of the Interfering Signal
Annex E (normative):
Global In-Channel TX-Test
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
	[TBD; 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
	[TBD; High priority]
	

	6.6.2.2
Additional Spectrum Emission Mask
	[TBD;]
	

	6.6.2.3
Adjacent Channel Leakage power Ratio
	[TBD; High priority]
	

	6.6.2.4
Additional ACLR requirements
	[TBD; 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)
	[TBD; High priority]
	

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

	7.4
Maximum input level
	[TBD]
	

	7.5
Adjacent Channel Selectivity (ACS)
	[TBD; High priority]
	

	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
	[TBD]
	[TBD]
	[TBD; High priority]

	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
	[TBD]
	[TBD]
	[TBD; High priority]

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

	6.6.2.3
Adjacent Channel Leakage power Ratio
	[TBD]
	[TBD]
	[TBD; High priority]

	6.6.2.4
Additional ACLR requirements
	[TBD]
	[TBD]
	[TBD; High priority]

	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)
	[TBD]
	[TBD]
	[TBD; High priority]

	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)
	[TBD]
	[TBD]
	[TBD; High priority]

	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] 


Annex G (normative):
Statistical Testing
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