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4.1
Measurement uncertainties and Test Requirements
4.1.1
General
The requirements of this clause apply to all applicable tests in this specification.

The Minimum Requirements are given in 36.104 [2] and test requirements are given in this specification. Test Tolerances are defined in Annex G of this specification. Test Tolerances are individually calculated for each test. The Test Tolerances are used to relax the Minimum Requirements in 36.104 [2] to create Test Requirements.

4.1.2
Acceptable uncertainty of Test System
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 tolerance and the equipment under test to be measured with an uncertainty not exceeding the specified values. All tolerances 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 subclause 4.1.2 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.
<< Unchanged sections omitted >>

4.1.2.3
Measurement of performance requirement
Table 4.1.2-3: Maximum Test System Uncertainty for Performance Requirements

	Subclause
	Maximum Test System Uncertainty1
	Derivation of Test System Uncertainty

	8.2.1
Performance requirements of PUSCH in multipath fading propagation conditions
	±  0.6 dB
	Overall system uncertainty for fading conditions comprises two quantities:

1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty
Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = [SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)]

Signal-to-noise ratio uncertainty ±0.3 dB

Fading profile power uncertainty ±0.5 dB

	8.2.2
Performance requirements for UL timing adjustment
	±  0.6 dB
	Overall system uncertainty for fading conditions comprises two quantities:

1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty
Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = [SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)]

Signal-to-noise ratio uncertainty ±0.3 dB

Fading profile power uncertainty ±0.5 dB

	
	±  0.3 dB
	Overall system uncertainty for static conditions is equal to signal-to-noise ratio uncertainty.
Signal-to-noise ratio uncertainty ±0.3 dB

	8.2.3  Performance requirements for HARQ-ACK multiplexed on PUSCH
	±  0.6 dB
	Overall system uncertainty for fading conditions comprises two quantities:

1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty
Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = [SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)]

Signal-to-noise ratio uncertainty ±0.3 dB

Fading profile power uncertainty ±0.5 dB

	8.2.4
Performance requirements for High Speed Train conditions
	±  0.3 dB
	Overall system uncertainty for static conditions is equal to signal-to-noise ratio uncertainty.
Signal-to-noise ratio uncertainty ±0.3 dB

	8.3.1
ACK missed detection for single user PUCCH format 1a
	±  0.6 dB
	Overall system uncertainty for fading conditions comprises two quantities:

1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty
Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = [SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)]

Signal-to-noise ratio uncertainty ±0.3 dB

Fading profile power uncertainty ±0.5 dB

	8.3.2
CQI missed detection for PUCCH format 2
	±  0.6 dB
	Overall system uncertainty for fading conditions comprises two quantities:

1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty
Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = [SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)]

Signal-to-noise ratio uncertainty ±0.3 dB

Fading profile power uncertainty ±0.5 dB

	8.3.3
ACK missed detection for multi user PUCCH format 1a
	±  0.6 dB
	Overall system uncertainty for fading conditions comprises two quantities:

1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty
Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = [SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)]

Signal-to-noise ratio uncertainty ±0.3 dB

Fading profile power uncertainty ±0.5 dB

	8.4.1
PRACH false alarm probability and missed detection
	±  0.6 dB
	Overall system uncertainty for fading conditions comprises two quantities:

1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty
Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = [SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)]

Signal-to-noise ratio uncertainty ±0.3 dB

Fading profile power uncertainty ±0.5 dB

	
	±  0.3 dB
	Overall system uncertainty for static conditions is equal to signal-to-noise ratio uncertainty.
Signal-to-noise ratio uncertainty ±0.3 dB

	In addition, the following Test System uncertainties and related constraints apply:

AWGN Bandwidth

≥ 1.08MHz, 2.7MHz, 4.5MHz, 9MHz, 13.5MHz, 18MHz; NRB x 180kHz according to BWConfig 

AWGN absolute power uncertainty, averaged over BWConfig
±1.5 dB

AWGN flatness and signal flatness, max deviation for any Resource Block, relative to average over BWConfig
±2 dB

AWGN flatness over BWChannel, max deviation for any Resource Block, relative to average over BWConfig 
+2 dB
AWGN flatness and signal flatness, max difference between adjacent Resource Blocks
±0.5 dB 
AWGN peak to average ratio 

≥10 dB @0.001%
Signal-to noise ratio uncertainty, averaged over uplink transmission Bandwidth
±0.3 dB

Fading profile power uncertainty

±0.5 dB

Fading profile delay uncertainty, relative to frame timing

±5 ns (excludes absolute errors related to baseband timing)



	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.


<< Unchanged sections omitted >>

8
Performance requirement

8.1
General
Performance requirements are specified for a number of test environments and multipath channel classes.
The requirements only apply to those measurement channels that are supported by the base station.

The performance requirements for High Speed Train conditions defined in Annex B.3 are optional.
The performance requirements for UL timing adjustment scenario 2 defined in Annex B.4 are optional.

For BS with receiver antenna diversity the required SNR shall be applied separately at each antenna port.

In tests performed with signal generators a synchronization signal may be provided, from the base station to the signal generator, to enable correct timing of the wanted signal.
8.2
Performance requirements for PUSCH

8.2.1
Performance requirements of PUSCH in multipath fading propagation conditions
8.2.1.1
Definition and applicability

The performance requirement of PUSCH is determined by a minimum required throughput for a given SNR. The required throughput is expressed as a fraction of maximum throughput for the FRCs listed in Annex A. The performance requirements assume HARQ re-transmissions.

A test for a specific channel bandwidth is only applicable if the BS supports it.

For a BS supporting multiple channel bandwidths only the tests for the lowest and the highest channel bandwidths supported by the BS are applicable.

8.2.1.2
Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 8.2.1.1.

8.2.1.3
Test Purpose

The test shall verify the receiver’s ability to achieve throughput under multipath fading propagation conditions for a given SNR.

8.2.1.4
Method of test

8.2.1.4.1
Initial Conditions

Test environment:
Normal, see subclause D.2.

RF channels to be tested:
M; see subclause 4.7.
1)
Connect the BS tester generating the wanted signal, multipath fading simulators and AWGN generators to all BS antenna connectors for diversity reception via a combining network as shown in Annex I.3.2.
8.2.1.4.2
Procedure

1)
Adjust the AWGN generator, according to the channel bandwidth, defined in Table 8.2.1.4.2-1.

Table 8.2.1.4.2-1: AWGN power level at the BS input
	Channel bandwidth [MHz]
	AWGN power level

	1.4
	-92.7dBm / 1.08MHz

	3
	-88.7dBm / 2.7MHz

	5
	-86.5dBm / 4.5MHz

	10
	-83.5dBm / 9MHz

	15
	-81.7dBm / 13.5MHz

	20
	-80.4dBm / 18MHz


2)
The characteristics of the wanted signal shall be configured according to the corresponding UL reference measurement channel defined in annex A and the test parameters in Table 8.2.1.4.2-2. For reference channels using 1 resource block the resource block in the middle of the channel bandwidth shall be used. In case the number of resource blocks in the channel bandwidth are even the one in the middle with lower number is to be used for testing.

Table 8.2.1.4.2-2 Test parameters for testing PUSCH

	Parameter
	Value

	Maximum number of HARQ transmissions
	4

	RV sequence
	0, 2, 3, 1, 0, 2, 3, 1

	Uplink-downlink allocation for TDD
	Configuration 1 (2:2)


3)
The multipath fading emulators shall be configured according to the corresponding channel model defined in annex B.

4)
Adjust the equipment so that required SNR specified in Table 8.2.1.5-1 to 8.2.1.5-6 is achieved at the BS input.
5)
For each of the reference channels in Table 8.2.1.5-1 to 8.2.1.5-6 applicable for the base station, measure the throughput, according to annex E.

8.2.1.5
Test Requirement

The throughput measured according to subclause 8.2.1.4.2 shall not be below the limits for the SNR levels specified in Table 8.2.1.5-1 to 8.2.1.5-6..
Table 8.2.1.5-1 Test requirements for PUSCH, 1.4 MHz Channel Bandwidth

	Number of RX antennas
	Cyclic prefix
	Propagation conditions (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR

[dB]

	2
	Normal
	EPA 5Hz
	A3-2
	30%
	-3.5

	
	
	
	
	70%
	0.7

	
	
	
	A4-3
	70%
	11.2

	
	
	
	A5-2
	70%
	18.3

	
	
	EVA 5Hz
	A3-1
	30%
	-2.1

	
	
	
	
	70%
	2.4

	
	
	
	A4-1
	30%
	5.0

	
	
	
	
	70%
	11.9

	
	
	
	A5-1
	70%
	19.2

	
	
	EVA 70Hz
	A3-2
	30%
	-3.3

	
	
	
	
	70%
	1.3

	
	
	
	A4-3
	30%
	4.6

	
	
	
	
	70%
	12.5

	
	
	ETU 70Hz
	A3-1
	30%
	-1.8

	
	
	
	
	70%
	3.0

	
	
	ETU 300Hz
	A3-1
	30%
	-1.6

	
	
	
	
	70%
	3.5

	
	Extended
	ETU 70Hz
	A4-2
	30%
	5.4

	
	
	
	
	70%
	14.1

	4
	Normal
	EPA 5Hz
	A3-2
	30%
	-6.0

	
	
	
	
	70%
	-2.5

	
	
	
	A4-3
	70%
	7.7

	
	
	
	A5-2
	70%
	15.0

	
	
	EVA 5Hz
	A3-1
	30%
	-4.4

	
	
	
	
	70%
	-0.7

	
	
	
	A4-1
	30%
	1.9

	
	
	
	
	70%
	8.4

	
	
	
	A5-1
	70%
	16.0

	
	
	EVA 70Hz
	A3-2
	30%
	-5.7

	
	
	
	
	70%
	-2.1

	
	
	
	A4-4
	30%
	1.4

	
	
	
	
	70%
	8.9

	
	
	ETU 70Hz
	A3-1
	30%
	-4.2

	
	
	
	
	70%
	-0.4

	
	
	ETU 300Hz
	A3-1
	30%
	-4.0

	
	
	
	
	70%
	0.0

	
	Extended
	ETU 70Hz
	A4-2
	30%
	2.2

	
	
	
	
	70%
	10.5


Table 8.2.1.5-2 Test requirements for PUSCH, 3 MHz Channel Bandwidth

	Number of RX antennas
	Cyclic prefix
	Propagation conditions (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR

[dB]

	2
	Normal
	EPA 5Hz
	A3-3
	30%
	-3.5

	
	
	
	
	70%
	0.7

	
	
	
	A4-4
	70%
	11.5

	
	
	
	A5-3
	70%
	18.7

	
	
	EVA 5Hz
	A3-1
	30%
	-2.2

	
	
	
	
	70%
	2.4

	
	
	
	A4-1
	30%
	4.9

	
	
	
	
	70%
	12.1

	
	
	
	A5-1
	70%
	19.4

	
	
	EVA 70Hz
	A3-3
	30%
	-3.4

	
	
	
	
	70%
	1.2

	
	
	
	A4-4
	30%
	5.3

	
	
	
	
	70%
	13.1

	
	
	ETU 70Hz
	A3-1
	30%
	-1.9

	
	
	
	
	70%
	3.0

	
	
	ETU 300Hz
	A3-1
	30%
	-1.6

	
	
	
	
	70%
	3.5

	
	Extended
	ETU 70Hz
	A4-2
	30%
	5.3

	
	
	
	
	70%
	14.1

	4
	Normal
	EPA 5Hz
	A3-3
	30%
	-6.2

	
	
	
	
	70%
	-2.8

	
	
	
	A4-4
	70%
	8.3

	
	
	
	A5-3
	70%
	15.0

	
	
	EVA 5Hz
	A3-1
	30%
	-4.4

	
	
	
	
	70%
	-0.7

	
	
	
	A4-1
	30%
	1.8

	
	
	
	
	70%
	8.4

	
	
	
	A5-1
	70%
	16.0

	
	
	EVA 70Hz
	A3-3
	30%
	-5.9

	
	
	
	
	70%
	-2.3

	
	
	
	A4-4
	30%
	2.2

	
	
	
	
	70%
	9.3

	
	
	ETU 70Hz
	A3-1
	30%
	-4.2

	
	
	
	
	70%
	-0.3

	
	
	ETU 300Hz
	A3-1
	30%
	-4.0

	
	
	
	
	70%
	0.0

	
	Extended
	ETU 70Hz
	A4-2
	30%
	2.1

	
	
	
	
	70%
	10.5


Table 8.2.1.5-3 Test requirements for PUSCH, 5 MHz Channel Bandwidth

	Number of RX antennas
	Cyclic prefix
	Propagation conditions (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR

[dB]

	2
	Normal
	EPA 5Hz
	A3-4
	30%
	-4.1

	
	
	
	
	70%
	-0.1

	
	
	
	A4-5
	70%
	11.0

	
	
	
	A5-4
	70%
	18.6

	
	
	EVA 5Hz
	A3-1
	30%
	-2.1

	
	
	
	
	70%
	2.4

	
	
	
	A4-1
	30%
	4.9

	
	
	
	
	70%
	12.1

	
	
	
	A5-1
	70%
	19.2

	
	
	EVA 70Hz
	A3-4
	30%
	-3.9

	
	
	
	
	70%
	0.5

	
	
	
	A4-5
	30%
	4.9

	
	
	
	
	70%
	12.9

	
	
	ETU 70Hz
	A3-1
	30%
	-1.9

	
	
	
	
	70%
	3.0

	
	
	ETU 300Hz
	A3-1
	30%
	-1.6

	
	
	
	
	70%
	3.5

	
	Extended
	ETU 70Hz
	A4-2
	30%
	5.4

	
	
	
	
	70%
	14.1

	4
	Normal
	EPA 5Hz
	A3-4
	30%
	-6.5

	
	
	
	
	70%
	-3.2

	
	
	
	A4-5
	70%
	8.2

	
	
	
	A5-4
	70%
	15.0

	
	
	EVA 5Hz
	A3-1
	30%
	-4.5

	
	
	
	
	70%
	-0.8

	
	
	
	A4-1
	30%
	1.8

	
	
	
	
	70%
	8.5

	
	
	
	A5-1
	70%
	16.1

	
	
	EVA 70Hz
	A3-4
	30%
	-6.3

	
	
	
	
	70%
	-2.7

	
	
	
	A4-5
	30%
	1.8

	
	
	
	
	70%
	8.9

	
	
	ETU 70Hz
	A3-1
	30%
	-4.2

	
	
	
	
	70%
	-0.3

	
	
	ETU 300Hz
	A3-1
	30%
	-4.0

	
	
	
	
	70%
	0.0

	
	Extended
	ETU 70Hz
	A4-2
	30%
	2.2

	
	
	
	
	70%
	10.5


Table 8.2.1.5-4 Test requirements for PUSCH, 10 MHz Channel Bandwidth

	Number of RX antennas
	Cyclic prefix
	Propagation conditions (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR

[dB]

	2
	Normal
	EPA 5Hz
	A3-5
	30%
	-3.6

	
	
	
	
	70%
	0.2

	
	
	
	A4-6
	70%
	11.4

	
	
	
	A5-5
	70%
	18.9

	
	
	EVA 5Hz
	A3-1
	30%
	-2.1

	
	
	
	
	70%
	2.5

	
	
	
	A4-1
	30%
	4.9

	
	
	
	
	70%
	12.0

	
	
	
	A5-1
	70%
	19.4

	
	
	EVA 70Hz
	A3-5
	30%
	-3.5

	
	
	
	
	70%
	0.7

	
	
	
	A4-6
	30%
	5.1

	
	
	
	
	70%
	13.2

	
	
	ETU 70Hz
	A3-1
	30%
	-1.9

	
	
	
	
	70%
	3.0

	
	
	ETU 300Hz
	A3-1
	30%
	-1.6

	
	
	
	
	70%
	3.5

	
	Extended
	ETU 70Hz
	A4-2
	30%
	5.4

	
	
	
	
	70%
	14.2

	4
	Normal
	EPA 5Hz
	A3-5
	30%
	-6.2

	
	
	
	
	70%
	-2.9

	
	
	
	A4-6
	70%
	8.1

	
	
	
	A5-5
	70%
	15.3

	
	
	EVA 5Hz
	A3-1
	30%
	-4.4

	
	
	
	
	70%
	-0.6

	
	
	
	A4-1
	30%
	1.8

	
	
	
	
	70%
	8.5

	
	
	
	A5-1
	70%
	16.1

	
	
	EVA 70Hz
	A3-5
	30%
	-6.1

	
	
	
	
	70%
	-2.3

	
	
	
	A4-6
	30%
	1.3

	
	
	
	
	70%
	8.6

	
	
	ETU 70Hz
	A3-1
	30%
	-4.2

	
	
	
	
	70%
	-0.3

	
	
	ETU 300Hz
	A3-1
	30%
	-4.0

	
	
	
	
	70%
	0.0

	
	Extended
	ETU 70Hz
	A4-2
	30%
	2.3

	
	
	
	
	70%
	10.9


Table 8.2.1.5-5 Test requirements for PUSCH, 15 MHz Channel Bandwidth

	Number of RX antennas
	Cyclic prefix
	Propagation conditions (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR

[dB]

	2
	Normal
	EPA 5Hz
	A3-6
	30%
	-3.9

	
	
	
	
	70%
	-0.2

	
	
	
	A4-7
	70%
	11.9

	
	
	
	A5-6
	70%
	19.4

	
	
	EVA 5Hz
	A3-1
	30%
	-2.2

	
	
	
	
	70%
	2.4

	
	
	
	A4-1
	30%
	4.8

	
	
	
	
	70%
	12.0

	
	
	
	A5-1
	70%
	19.3

	
	
	EVA 70Hz
	A3-6
	30%
	-3.9

	
	
	
	
	70%
	0.3

	
	
	
	A4-7
	30%
	4.8

	
	
	
	
	70%
	13.5

	
	
	ETU 70Hz
	A3-1
	30%
	-1.9

	
	
	
	
	70%
	3.0

	
	
	ETU 300Hz
	A3-1
	30%
	-1.6

	
	
	
	
	70%
	3.5

	
	Extended
	ETU 70Hz
	A4-2
	30%
	5.5

	
	
	
	
	70%
	14.2

	4
	Normal
	EPA 5Hz
	A3-6
	30%
	-6.6

	
	
	
	
	70%
	-3.2

	
	
	
	A4-7
	70%
	8.2

	
	
	
	A5-6
	70%
	15.6

	
	
	EVA 5Hz
	A3-1
	30%
	-4.4

	
	
	
	
	70%
	-0.6

	
	
	
	A4-1
	30%
	1.8

	
	
	
	
	70%
	8.5

	
	
	
	A5-1
	70%
	16.3

	
	
	EVA 70Hz
	A3-6
	30%
	-6.4

	
	
	
	
	70%
	-2.7

	
	
	
	A4-7
	30%
	1.3

	
	
	
	
	70%
	9.1

	
	
	ETU 70Hz
	A3-1
	30%
	-4.2

	
	
	
	
	70%
	-0.4

	
	
	ETU 300Hz
	A3-1
	30%
	-4.0

	
	
	
	
	70%
	0.0

	
	Extended
	ETU 70Hz
	A4-2
	30%
	2.2

	
	
	
	
	70%
	10.7


Table 8.2.1.5-6 Test requirements for PUSCH, 20 MHz Channel Bandwidth

	Number of RX antennas
	Cyclic prefix
	Propagation conditions (Annex B)
	FRC
(Annex A)
	Fraction of maximum throughput
	SNR


[dB]

	2
	Normal
	EPA 5Hz
	A3-7
	30%
	-3.6

	
	
	
	
	70%
	0.2

	
	
	
	A4-8
	70%
	12.1

	
	
	
	A5-7
	70%
	20.3

	
	
	EVA 5Hz
	A3-1
	30%
	-2.1

	
	
	
	
	70%
	2.4

	
	
	
	A4-1
	30%
	4.9

	
	
	
	
	70%
	12.1

	
	
	
	A5-1
	70%
	19.3

	
	
	EVA 70Hz
	A3-7
	30%
	-3.5

	
	
	
	
	70%
	0.8

	
	
	
	A4-8
	30%
	4.8

	
	
	
	
	70%
	13.6

	
	
	ETU 70Hz
	A3-1
	30%
	-1.8

	
	
	
	
	70%
	3.0

	
	
	ETU 300Hz
	A3-1
	30%
	-1.5

	
	
	
	
	70%
	3.5

	
	Extended
	ETU 70Hz
	A4-2
	30%
	5.3

	
	
	
	
	70%
	14.2

	4
	Normal
	EPA 5Hz
	A3-7
	30%
	-6.2

	
	
	
	
	70%
	-2.9

	
	
	
	A4-8
	70%
	8.1

	
	
	
	A5-7
	70%
	16.5

	
	
	EVA 5Hz
	A3-1
	30%
	-4.5

	
	
	
	
	70%
	-0.7

	
	
	
	A4-1
	30%
	1.8

	
	
	
	
	70%
	8.5

	
	
	
	A5-1
	70%
	16.2

	
	
	EVA 70Hz
	A3-7
	30%
	-6.1

	
	
	
	
	70%
	-2.3

	
	
	
	A4-8
	30%
	1.3

	
	
	
	
	70%
	9.2

	
	
	ETU 70Hz
	A3-1
	30%
	-3.8

	
	
	
	
	70%
	-0.3

	
	
	ETU 300Hz
	A3-1
	30%
	-4.0

	
	
	
	
	70%
	-0.1

	
	Extended
	ETU 70Hz
	A4-2
	30%
	2.2

	
	
	
	
	70%
	10.6


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 is given in Annex G.
8.2.2
Performance requirements for UL timing adjustment

8.2.2.1
Definition and applicability

The performance requirement of PUSCH is determined by a minimum required throughput for a given SNR. The required throughput is expressed as 70% of maximum throughput for the FRCs listed in Annex A. The performance requirements assume HARQ re-transmissions.

In the tests for UL timing adjustment, two signals are configured, one being transmitted by moving UE and the other being transmitted by stationary UE. FRC parameters in Table A.7-1 and Table A.8-1 are applied for both UEs. The received power for both UEs is the same. The resource blocks allocated for both UEs are consecutive. In Scenario 2, Doppler shift is not taken into account.
A test for a specific channel bandwidth is only applicable if the BS supports it.

For a BS supporting multiple channel bandwidths only the tests for the lowest and the highest channel bandwidths supported by the BS are applicable.

8.2.2.2
Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 8.2.2.1.
8.2.2.3
Test Purpose

The test shall verify the receiver’s ability to achieve throughput under moving propagation conditions for a given SNR.

8.2.2.4
Method of test

8.2.2.4.1
Initial Conditions

Test environment:
Normal, see subclause D.2.

RF channels to be tested:
M; see subclause 4.7.

1)
Connect the BS tester generating the wanted signal, multipath fading simulators and AWGN generators to all BS antenna connectors for diversity reception via a combining network as shown in Annex I.3.2.

8.2.2.4.2
Procedure

1)
Adjust the AWGN generator, according to the channel bandwidth, defined in Table 8.2.2.4.2-1.

Table 8.2.2.4.2-1: AWGN power level at the BS input
	Channel bandwidth [MHz]
	AWGN power level

	1.4
	-92.7 dBm / 1.08MHz

	3
	-88.7 dBm / 2.7MHz

	5
	-86.5 dBm / 4.5MHz

	10
	-83.5 dBm / 9MHz

	15
	-81.7 dBm / 13.5MHz

	20
	-80.4 dBm / 18MHz


2)
The characteristics of the wanted signal shall be configured according to the corresponding UL reference measurement channel defined in annex A and the test parameters in Table 8.2.2.4.2-2.
Table 8.2.2.4.2-2 Test parameters for testing UL timing adjustment

	Parameter
	Value

	Maximum number of HARQ transmissions
	4

	RV sequence
	0, 2, 3, 1, 0, 2, 3, 1

	Uplink-downlink allocation for TDD
	Configuration 1 (2:2)

	Subframes in which PUSCH is transmitted
	For FDD:

subframe #0, #2, #4, #6, and #8 in radio frames
For TDD: 

Subframe #2, #3, #7, #8 in each radio frame



	Subframes in which sounding RS is transmitted (Note 1)
	For FDD: 

subframe #1 in radio frames
For TDD: 

UpPTS in each radio frame



	Note 1. The configuration of SRS is optional.


3)
The multipath fading emulators shall be configured according to the corresponding channel model defined in annex B.

4)
Adjust the equipment so that required SNR specified in Table 8.2.2.5-1 is achieved at the BS input.

5)
For each of the reference channels in Table 8.2.2.5-1 applicable for the base station, measure the throughput, according to annex E.

8.2.2.5
Test Requirement

The throughput measured according to subclause 8.2.2.4.2 shall not be below the limits for the SNR levels specified in Table 8.2.2.5-1.
Table 8.2.2.5-1 Test requirements for UL timing adjustment

	Number of RX antennas
	Cyclic prefix
	Channel Bandwidth [MHz]
	Moving propagation conditions (Annex B)
	FRC
(Annex A)
	SNR

[dB]

	2
	Normal
	1.4
	Scenario 1
	A7-1
	13.7

	
	
	
	Scenario 2
	A8-1
	-1.6

	
	
	3
	Scenario 1
	A7-2
	14.0

	
	
	
	Scenario 2
	A8-2
	-1.2

	
	
	5
	Scenario 1
	A7-3
	13.8

	
	
	
	Scenario 2
	A8-3
	-1.3

	
	
	10
	Scenario 1
	A7-4
	14.4

	
	
	
	Scenario 2
	A8-4
	-1.5

	
	
	15
	Scenario 1
	A7-5
	14.6

	
	
	
	Scenario 2
	A8-5
	-1.5

	
	
	20
	Scenario 1
	A7-6
	14.5

	
	
	
	Scenario 2
	A8-6
	-1.5


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 is given in Annex G.

8.2.3
Performance requirements for HARQ-ACK multiplexed on PUSCH
8.2.3.1
Definition and applicability

The performance requirement of HARQ-ACK multiplexed on PUSCH is determined by the two parameters: probability of false detection of the ACK and the probability of detection of ACK. The performance is measured by the required SNR at probability of detection equal to 0.99. The probability of false detection of the ACK shall be 0.01 or less at PUSCH power settings presented in table 8.2.3.5-1. 

The probability of detection of ACK on PUSCH is defined as conditional probability of detection of the ACK when the ACK is transmitted on PUSCH allocated RE. 

The probability of false detection of the ACK on PUSCH is defined as a conditional probability of erroneous detection of the ACK when data only is sent on PUSCH allocated RE, where HARQ-ACK can be allocated (i.e. by puncturing data). Pseudo‑random data shall be used as an input for PUSCH coding and modulation purposes.

These tests shall be performed on one of RE’s, where HARQ-ACK information was multiplexed on PUSCH.

In the test for HARQ-ACK multiplexed on PUSCH data is punctured by HARQ-ACK information in both slots within a subframe on symbols as specified in 36.212 [13] subclause 5.2.2.8. Amount of resources for HARQ-ACK information is calculated according to 36.212 [13] subclause 5.2.2.6. None of CQI, RI nor SRS is to be transmitted in these tests. Tests are performed for one bit HARQ-ACK information (O = 1). 

This test is applied for QPSK 1/3 and 16QAM 3/4 modulation and coding schemes, with appropriate fixed reference channels for performance requirement applied as presented in table 8.2.3.5-1. Normal CP, 2 Rx antennas and ETU70 propagation conditions shall be used for this test. 
A test for a specific channel bandwidth is only applicable if the BS supports it.

For a BS supporting multiple channel bandwidths only the tests for the lowest and the highest channel bandwidths supported by the BS are applicable.

8.2.3.2
Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 8.2.4.1.

8.2.3.3
Test Purpose

The test shall verify the receiver’s ability to detect HARQ-ACK information multiplexed on PUSCH under multipath fading propagation conditions for a given SNR.

8.2.3.4
Method of test

8.2.3.4.1
Initial Conditions

Test environment:
Normal, see subclause D.2.

RF channels to be tested:
M; see subclause 4.7.

1)
Connect the BS tester generating the wanted signal, multipath fading simulators and AWGN generators to all BS antenna connectors for diversity reception via a combining network as shown in Annex I.3.2.

8.2.3.4.2
Procedure

1)
Adjust the AWGN generator, according to the channel bandwidth, defined in Table 8.2.3.4.2-1.

Table 8.2.3.4.2-1: AWGN power level at the BS input
	Channel bandwidth [MHz]
	AWGN power level

	1.4
	-92.7 dBm / 1.08MHz

	3
	-88.7 dBm / 2.7MHz

	5
	-86.5 dBm / 4.5MHz

	10
	-83.5 dBm / 9MHz

	15
	-81.7 dBm / 13.5MHz

	20
	-80.4 dBm / 18MHz


2)
The characteristics of the wanted signal shall be configured according to the corresponding UL reference measurement channel defined in Annex A and details presented in chapter 8.2.3.1. For reference channels using 1 resource block the RB in the middle of the channel bandwidth should be used. In case the number of resource blocks in the channel bandwidth are even the one in the middle with lower number is to be used for testing.
3)
The multipath fading emulators shall be configured according to ETU70 channel model defined in Annex B.2.

4)
Adjust the equipment so that required SNR specified in Table 8.2.3.5-1 is achieved at the BS input during the ACK transmissions. 

5)
The signal generator sends a test pattern on one of RE’s where HARQ-ACK information can be multiplexed on PUSCH with the pattern outlined in figure 8.2.3.4.2-1. The following statistics are kept: the number of ACKs detected during data only transmissions and the number of missed ACKs during PUSCH with ACK transmission.
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Figure 8.2.3.4.2-1 Test signal pattern for HARQ-ACK multiplexed on PUSCH demodulation tests

8.2.3.5
Test Requirement

The fraction of falsely detected ACKs measured according to subclause 8.2.3.4.2 shall be less than 1% and the fraction of correctly detected ACKs shall be larger than 99% for the SNR listed in table 8.2.3.5-1. 

Table 8.2.3.5-1 Test requirements for HARQ-ACK multiplexed on PUSCH

	Number of 

RX antennas
	Cyclic Prefix
	Propagation 

conditions 

(Annex B)
	Channel Bandwidth

 [MHz]
	FRC

(Annex A)
	
[image: image2.wmf]ACK

HARQ

offset

I

-


	SNR [dB]



	2


	Normal
	ETU70
	1.4
	A.3-1
	8
	7.2

	
	
	
	
	A.4-3
	5
	 14.4

	
	
	
	3
	A.3-1
	8
	7.2

	
	
	
	
	A.4-4
	5
	 13.5

	
	
	
	5
	A.3-1
	8
	7.1

	
	
	
	
	A.4-5
	5
	 13.1

	
	
	
	10
	A.3-1
	8
	7.2

	
	
	
	
	A.4-6
	5
	 12.9

	
	
	
	15
	A.3-1
	8
	7.3

	
	
	
	
	A.4-7
	5
	 12.7

	
	
	
	20
	A.3-1
	8
	7.1

	
	
	
	
	A.4-8
	5
	12.6


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 is given in Annex G.
8.2.4
Performance requirements for High Speed Train conditions

8.2.4.1
Definition and applicability

The performance requirement of PUSCH for High Speed Train conditions is determined by a minimum throughput for a given SNR. The required throughput is expressed as 30% and 70% of maximum throughput for the FRCs listed in Annex A. The performance requirements assume HARQ retransmissions and are applied for normal CP.

A test for a specific channel bandwidth is only applicable if the BS supports it.

For a BS supporting multiple channel bandwidths only the tests for the lowest and the highest channel bandwidths supported by the BS are applicable.

The performance requirements for High Speed Train conditions are optional.
8.2.4.2
Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 8.2.3.1
8.2.4.3
Test Purpose

The test shall verify the receiver’s ability to achieve throughput under High Speed Train conditions for a given SNR.

8.2.4.4
Method of test

8.2.4.4.1
Initial Conditions

Test environment:
Normal, see subclause D.2.

RF channels to be tested:
M; see subclause 4.7.

1)
Connect the BS tester generating the wanted signal, channel simulators and AWGN generators to all BS antenna connectors (depending on HST scenario) via a combining network as shown in Annex I.3.2.

8.2.4.4.2
Procedure

1)
Adjust the AWGN generator, according to the channel bandwidth, defined in Table 8.2.4.4.2-1.

Table 8.2.4.4.2-1: AWGN power level at the BS input
	Channel bandwidth [MHz]
	AWGN power level

	1.4
	-92.7 dBm / 1.08MHz

	3
	-88.7 dBm / 2.7MHz

	5
	-86.5 dBm / 4.5MHz

	10
	-83.5 dBm / 9MHz

	15
	-81.7 dBm / 13.5MHz

	20
	-80.4 dBm / 18MHz


2)
The characteristics of the wanted signal shall be configured according to the corresponding UL reference measurement channel defined in Annex A and the test parameters in Table 8.2.4.4.2-2.
Table 8.2.4.4.2-2 Test parameters for High Speed Train conditions

	Parameter
	Value

	Maximum number of HARQ transmissions
	4

	RV sequence
	0, 2, 3, 1, 0, 2, 3, 1

	Uplink-downlink allocation for TDD
	Configuration 1 (2:2)

	Subframes in which PUSCH is transmitted
	For FDD: 

subframe #0 and #8 in radio frames for which SFN mod 4 = 0

subframe #6 in radio frames for which SFN mod 4 = 1

subframe #4 in radio frames for which SFN mod 4 = 2

subframe #2 in radio frames for which SFN mod 4 = 3
For TDD:

Subframe #2 in each radio frames



	Subframes in which PUCCH is transmitted (Note1, Note 2)
	For FDD:

subframe #5 in radio frames
For TDD:

Subframe #3 in each radio frame



	Note 1. The configuration of PUCCH (format 2) is optional.
Note 2. The SNR values per antenna shall be set to [-4.5 dB and -1.5 dB] for Scenario 1 and 3, respectively.


3)
The channel simulators shall be configured according to the corresponding channel model defined in Annex B.3.

4)
Adjust the equipment so that required SNR specified in Table 8.2.4.5-1 is achieved at the BS input.

5)
For each of the reference channels in Table 8.2.4.5-1 applicable for the base station, measure the throughput, according to Annex E.

8.2.4.5
Test Requirement

The throughput measured according to subclause 8.2.4.4.2 shall not be below the limits for the SNR levels specified in Table 8.2.4.5-1.
Table 8.2.4.5-1 Test requirements for High Speed Train conditions
	Channel Bandwidth [MHz]
	FRC
(Annex A)
	Number of RX antennas
	Propagation conditions (Annex B)
	Fraction of maximum throughput
	SNR

[dB]

	1.4
	A3-2
	1
	HST Scenario 3
	30%
	-1.2

	
	
	
	
	70%
	2.2

	
	
	2
	HST Scenario 1
	30%
	-3.6

	
	
	
	
	70%
	-0.3

	3
	A3-3
	1
	HST Scenario 3
	30%
	-1.8

	
	
	
	
	70%
	1.9

	
	
	2
	HST Scenario 1
	30%
	-4.2

	
	
	
	
	70%
	-0.7

	5
	A3-4
	1
	HST Scenario 3
	30%
	-2.3

	
	
	
	
	70%
	1.6

	
	
	2
	HST Scenario 1
	30%
	-4.8

	
	
	
	
	70%
	-1.1

	10
	A3-5
	1
	HST Scenario 3
	30%
	-2.4

	
	
	
	
	70%
	1.5

	
	
	2
	HST Scenario 1
	30%
	-5.1

	
	
	
	
	70%
	-1.2

	15
	A3-6
	1
	HST Scenario 3
	30%
	-2.4

	
	
	
	
	70%
	1.5

	
	
	2
	HST Scenario 1
	30%
	-4.9

	
	
	
	
	70%
	-1.1

	20
	A3-7
	1
	HST Scenario 3
	30%
	-2.4

	
	
	
	
	70%
	1.5

	
	
	2
	HST Scenario 1
	30%
	-5.0

	
	
	
	
	70%
	-1.1


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 is given in Annex G.
8.3
Performance requirements for PUCCH

8.3.1
ACK missed detection for single user PUCCH format 1a
8.3.1.1
Definition and applicability

The performance requirement of single user PUCCH for ACK missed detection is determined by the two parameters: probability of false detection of the ACK and the probability of detection of ACK. The performance is measured by the required SNR at probability of detection equal to 0.99. The probability of false detection of the ACK shall be 0.01 or less.

The probability of false detection of the ACK is defined as a conditional probability of erroneous detection of the ACK when input is only noise.

The probability of detection of ACK is defined as conditional probability of detection of the ACK when the signal is present.

The test is applicable to all BS. A test for a specific channel bandwidth is only applicable if the BS supports it. 

For a BS supporting multiple channel bandwidths only the tests for the lowest and the highest channel bandwidth supported by the BS are applicable.
ACK/NAK repetitions are disabled for PUCCH transmission. 
8.3.1.2
Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 8.3.1.1 and 8.3.2.1.
8.3.1.3
Test purpose

The test shall verify the receiver’s ability to detect ACK under multipath fading propagation conditions for a given SNR.

8.3.1.4
Method of test

8.3.1.4.1
Initial Conditions

Test environment:
Normal, see subclause D.2.

RF channels to be tested:
M; see subclause 4.7

1)
Connect the BS tester generating the wanted signal, multipath fading simulators and AWGN generators to all BS antenna connectors for diversity reception via a combining network as shown in Annex I.3.2.

8.3.1.4.2
Procedure

1)
Adjust the AWGN generator, according to the channel bandwidth defined in Table 8.3.1.4.2-1.

Table 8.3.1.4.2-1: AWGN power level at the BS input
	Channel bandwidth [MHz]
	AWGN power level

	1.4
	-89.7 dBm / 1.08MHz

	3
	-85.7 dBm / 2.7MHz

	5
	-83.5 dBm / 4.5MHz

	10
	-80.5 dBm / 9MHz

	15
	-78.7 dBm / 13.5MHz

	20
	-77.4 dBm / 18MHz


2)
The characteristics of the wanted signal shall be configured according to TS 36.211 [12].
3)
The multipath fading emulators shall be configured according to the corresponding channel model defined in Annex B.

4)
Adjust the equipment so that the SNR specified in Table 8.3.1.5-1 is achieved at the BS input during the ACK transmissions.

5)
The signal generator sends a test pattern with the pattern outlined in figure 8.3.1.4.2-1. The following statistics are kept: the number of ACKs detected in the idle periods and the number of missed ACKs. 
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Figure 8.3.1.4.2-1 Test signal pattern for single user PUCCH format 1a demodulation tests

8.3.1.5
Test Requirement

The fraction of falsely detected ACKs shall be less than 1% and the fraction of correctly detected ACKs shall be larger than 99% for the SNR listed in Table 8.3.1.5-1. 

Table 8.3.1.5-1 Required SNR for single user PUCCH format 1a demodulation tests
	Number
of RX
antennas
	Cyclic
Prefix
	Propagation
Conditions
(Annex B)
	Channel Bandwidth / SNR [dB]

	
	
	
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	2
	Normal
	EPA 5
	-1.9
	-3.3
	-4.2
	-4.8
	-4.7
	-4.5

	
	
	EVA 5
	-3.9
	-4.5
	-4.5
	-4.4
	 -4.5
	-4.5

	
	
	EVA 70
	-4.3
	-4.6
	-4.6
	-4.5
	-4.6
	-4.5

	
	
	ETU 300
	-4.4
	-4.5
	-4.3
	-4.4
	-4.6
	-4.6

	
	Extended
	ETU 70
	-3.6
	-3.7
	-3.5
	-3.7
	-3.6
	-3.7

	4
	Normal
	EPA 5
	-7.3
	-7.8
	-8.1
	-8.3
	-8.3
	-8.4

	
	
	EVA 5
	-8.2
	-8.5
	-8.5
	-8.2
	-8.3
	-8.3

	
	
	EVA 70
	-8.3
	-8.4
	-8.4
	-8.2
	-8.4
	-8.2

	
	
	ETU 300
	-8.1
	-8.3
	-8.1
	-8.1
	-8.3
	-8.2

	
	Extended
	ETU 70
	-7.3
	-7.5
	-7.3
	-7.5
	-7.4
	-7.4


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 is given in Annex G.

8.3.2
CQI missed detection for PUCCH format 2

8.3.2.1
Definition and applicability

The performance requirement of PUCCH for CQI missed detection is determined by the BLER probability of detection of CQI. The performance is measured by the required SNR at BLER probability of detection equal to 0.99.

The probability of detection of CQI is defined as conditional probability of detection of the CQI when the signal is present.

The test is applicable to all BS. A test for a specific channel bandwidth is only applicable if the BS supports it. 

For a BS supporting multiple channel bandwidths only the tests for the lowest and the highest channel bandwidths supported by the BS are applicable.

8.3.2.2
Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 8.3.3.1.
8.3.2.3
Test purpose

The test shall verify the receiver’s ability to detect CQI under multipath fading propagation conditions for a given SNR.

8.3.2.4
Method of test

8.3.2.4.1
Initial Conditions

Test environment:
Normal, see subclause D.2.

RF channels to be tested:
M; see subclause 4.7

1)
Connect the BS tester generating the wanted signal, multipath fading simulators and AWGN generators to all BS antenna connectors for diversity reception via a combining network as shown in Annex I.3.2.

8.3.2.4.2
Procedure

1)
Adjust the AWGN generator, according to the channel bandwidth defined in Table 8.3.2.4.2-1.

Table 8.3.2.4.2-1: AWGN power level at the BS input
	Channel bandwidth [MHz]
	AWGN power level

	1.4
	-89.7 dBm / 1.08MHz

	3
	-85.7 dBm / 2.7MHz

	5
	-83.5 dBm / 4.5MHz

	10
	-80.5 dBm / 9MHz

	15
	-78.7 dBm / 13.5MHz

	20
	-77.4 dBm / 18MHz


2)
The characteristics of the wanted signal shall be configured according to TS 36.211. The CQI information bit payload per sub-frame is equal to 4 bits.

3)
The multipath fading emulators shall be configured according to the corresponding channel model defined in Annex B.

4)
Adjust the equipment so that the SNR specified in Table 8.3.2.5-1 is achieved at the BS input during the CQI transmissions.

5)
The signal generator sends a test pattern with the pattern outlined in figure 8.3.2.4.2-1. The following statistics are kept: the number of missed CQIs. 
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Figure 8.3.2.4.2-1 Test signal pattern for PUCCH format 2 demodulation tests

8.3.2.5
Test Requirement

The fraction of falsely detected CQIs shall be less than 1% and the fraction of correctly detected CQIs shall be larger than 99% for the SNR listed in Table 8.3.2.5-1. 

Table 8.3.2.5-1 Required SNR for PUCCH format 2 demodulation tests

	Number of RX antennas
	Cyclic Prefix
	Propagation Conditions (Annex B)
	Channel Bandwidth / SNR [dB]

	
	
	
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	2
	Normal
	ETU 70
	-3.3
	-3.8
	-3.6
	-3.8
	-3.8
	-3.8


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 is given in Annex G.
8.3.3
ACK missed detection for multi user PUCCH format 1a

8.3.3.1
Definition and applicability

The performance requirement of multi user PUCCH for ACK missed detection is determined by the two parameters: probability of false detection of the ACK and the probability of detection of ACK on the wanted signal. The performance is measured by the required SNR at probability of detection equal to 0.99. The probability of false detection of the ACK shall be 0.01 or less.

The probability of false detection of the ACK is defined as a conditional probability of erroneous detection of the ACK when input is only noise and the interfering signals are present.

The probability of detection of ACK is defined as conditional probability of detection of the ACK when the signal is present.

The test is applicable to all BS. A test for a specific channel bandwidth is only applicable if the BS supports it. 

For a BS supporting multiple channel bandwidths only the tests for the lowest and the highest channel bandwidths supported by the BS are applicable.

Multi user PUCCH test is performed only for 2 Rx antennas, Normal CP and for ETU70 propagation conditions.
ACK/NAK repetitions are disabled for PUCCH transmission. 
8.3.3.2
Minimum Requirement

The minimum requirements are in TS 36.104 [2] subclause 8.3.1.1 and 8.3.4.1.

8.3.3.3
Test purpose

The test shall verify the receiver’s ability to detect ACK under multipath fading propagation conditions for a given SNR.

8.3.3.4
Method of test

8.3.3.4.1
Initial Conditions

Test environment:
Normal, see subclause D.2.

RF channels to be tested:
M; see subclause 4.7.

1)
Connect the BS tester generating the wanted and all interfering signals, multipath fading simulators and AWGN generators to both BS antenna connectors for 2Rx diversity reception via a combining network as shown in Annex I.3.3.

2) 
Interconnect attenuators for relative power setting purposes for all transmitting branches (wanted signal and all interferers, separately). 

8.3.3.4.2
Procedure

1)
Adjust the AWGN generator, according to the channel bandwidth defined in Table 8.3.3.4.2-1.

Table 8.3.3.4.2-1: AWGN power level at the BS input
	Channel bandwidth [MHz]
	AWGN power level

	1.4
	-89.7 dBm / 1.08MHz

	3
	-85.7 dBm / 2.7MHz

	5
	-83.5 dBm / 4.5MHz

	10
	-80.5 dBm / 9MHz

	15
	-78.7 dBm / 13.5MHz

	20
	-77.4 dBm / 18MHz


2)
In multi user PUCCH test, four signals are configured: one wanted signal and three interferers, which are transmitted via separate fading paths using relative power settings presented in Annex A.9. 


All signals are transmitted on the same PUCCH resources, with different PUCCH channel indices, as presented in Annex A.9.

The characteristics of the all signals (i.e. wanted and all interferers) shall be configured according to 36.211 [12].

3)
The multipath fading emulators shall be configured according to ETU70 propagation conditions defined in Annex B.

4)
Adjust the equipment so that the SNR specified in Table 8.3.3.5-1 is achieved at the BS input during the ACK transmissions on the wanted signal.

5)
The signal generator sends a test pattern with the pattern outlined in figure 8.3.3.4.2-1. This statement is valid for all signals, i.e. wanted and all interferers. The following statistics are kept: the number of ACKs detected in the idle periods and the number of missed ACKs on the wanted PUCCH signal. 
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Figure 8.3.3.4.2-1 Test signal pattern for multi user PUCCH demodulation tests

8.3.3.5
Test Requirement

The fraction of falsely detected ACKs on the wanted signal shall be less than 1% and the fraction of correctly detected ACKs shall be larger than 99% for the SNR listed in Table 8.3.3.5-1. 

Table 8.3.3.5-1 Required SNR for multi user PUCCH demodulation tests

	Number
of RX
antennas
	Cyclic
Prefix
	Propagation
Conditions
(Annex B)
	Channel Bandwidth / SNR [dB]

	
	
	
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	2
	Normal
	ETU 70
	-3.5
	-3.8
	-3.8
	-4.0
	-4.0
	-3.8


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 is given in Annex G.
8.4
Performance requirements for PRACH
8.4.1
PRACH false alarm probability and missed detection

8.4.1.1
Definition and applicability

The performance requirement of PRACH for preamble detection is determined by the two parameters: total probability of false detection of the preamble (Pfa) and the probability of detection of preamble (Pd). The performance is measured by the required SNR at probability of detection, Pd of 99%. Pfa shall be 0.1% or less.

Pfa is defined as a conditional total probability of erroneous detection of the preamble (i.e. the sum of all errors from all detectors) when input is only noise.

Pd is defined as conditional probability of detection of the preamble when the signal is present. The erroneous detection consists of several error cases – detecting different preamble than the one that was sent, not detecting a preamble at all or correct preamble detection but with the wrong timing estimation. For AWGN, a timing estimation error occurs if the estimation error of the timing of the strongest path is larger than 1.04us. For ETU70, a timing estimation error occurs if the estimation error of the timing of the strongest path is larger than 2.08us. The strongest path for the timing estimation error refers to the strongest path (i.e. average of the delay of all paths having the same highest gain = 310ns for ETU) in the power delay profile.

The normal mode test is applicable to all BS. The high speed mode test is applicable to high speed BS.

8.4.1.2
Minimum Requirement

The minimum requirement is in TS 36.104 [2] subclause 8.4.1.1 and 8.4.2.1.

8.4.1.3
Test purpose

The test shall verify the receiver’s ability to detect PRACH preamble under multipath fading propagation conditions for a given SNR.

8.4.1.4
Method of test

8.4.1.4.1
Initial Conditions

Test environment:
Normal, see subclause D.2.

RF channels to be tested:
M; see subclause 4.7

1)
Connect the BS tester generating the wanted signal, multipath fading simulators and AWGN generators to all BS antenna connectors for diversity reception via a combining network as shown in Annex I.3.1 or Annex I.3.2 as applicable.

8.4.1.4.2
Procedure

1)
Adjust the AWGN generator, according to the channel bandwidth.

Table 8.4.1.4.2-1: AWGN power level at the BS input
	Channel bandwidth [MHz]
	AWGN power level

	1.4
	-89.7 dBm / 1.08MHz

	3
	-85.7 dBm / 2.7MHz

	5
	-83.5 dBm / 4.5MHz

	10
	-80.5 dBm / 9MHz

	15
	-78.7 dBm / 13.5MHz

	20
	-77.4 dBm / 18MHz


2)
The characteristics of the wanted signal shall be configured according to the corresponding UL reference measurement channel defined in Annex A.

3)
The multipath fading emulators shall be configured according to the corresponding channel model defined in Annex B.

4)
Adjust the frequency offset of the test signal according to Table 8.4.1.5-1 or 8.4.1.5-2.

5)
Adjust the equipment so that the SNR specified in Table 8.4.1.5-1 or 8.4.1.5-2 is achieved at the BS input during the PRACH preambles.

6) 
The test signal generator sends a preamble and the receiver tries to detect the preamble. This pattern is repeated as illustrated in figure 8.4.1.4.2-1. The preambles are sent with certain timing offsets as described below. The following statistics are kept: the number of preambles detected in the idle period and the number of missed preambles.


[image: image6.wmf]Preamble

Preamble


Figure 8.4.1.4.2-1 PRACH preamble test pattern
The timing offset base value is set to 50% of Ncs. This offset is increased within the loop, by adding in each step a value of 0.1us, until the end of the tested range, which is 0.9us. Then the loop is being reset and the timing offset is set again to 50% of Ncs.  The timing offset scheme is presented in Figure 8.4.1.4.2-2.
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Figure 8.4.1.4.2-2 Timing offset scheme
8.4.1.5
Test Requirement

Pfa shall not exceed 0.1%. Pd shall not be below 99% for the SNRs in Table 8.4.1.5-1 and 8.4.1.5-2.

Table 8.4.1.5-1 PRACH missed detection test requirements for Normal Mode

	Number of RX antennas
	Propagation conditions (Annex B)
	Frequency offset
	SNR [dB]

	
	
	
	Burst format 0
	Burst format 1
	Burst format 2
	Burst format 3
	Burst format 4

	2
	AWGN
	0
	-13.9
	-13.9
	-16.1
	-16.2
	-6.9

	
	ETU 70
	270 Hz
	-7.4
	-7.2
	-9.4
	-9.5
	0.5

	4
	AWGN
	0
	-16.6
	-16.4
	-18.7
	-18.5
	-9.5

	
	ETU 70
	270 Hz
	-11.5
	-11.1
	-13.5
	-13.3
	-4.5


Table 8.4.1.5-2 PRACH missed detection test requirements for High speed Mode

	Number of RX antennas
	Propagation conditions (Annex B)
	Frequency offset
	SNR [dB]

	
	
	
	Burst format 0
	Burst format 1
	Burst format 2
	Burst format 3

	2
	AWGN
	0
	-13.8
	-13.9
	-16.0
	-16.3

	
	ETU 70
	270 Hz
	-6.8
	-6.7
	-8.7
	-8.9

	
	AWGN
	625 Hz
	-12.1
	-12.0
	-14.1
	-14.1

	
	AWGN
	1340 Hz
	-13.1
	-13.2
	-15.2
	-15.4

	4
	AWGN
	0
	-16.6
	-16.3
	-18.6
	-18.5

	
	ETU 70
	270 Hz
	-11.2
	-10.8
	-13.1
	-13.1

	
	AWGN
	625 Hz
	-14.6
	-14.3
	-16.5
	-16.5

	
	AWGN
	1340 Hz
	-15.6
	-15.2
	-17.5
	-17.5


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 is given in Annex G.
<< Unchanged sections omitted >>

 Annex G (informative):
Test Tolerances and Derivation of Test Requirements

The Test Requirements in this specification have been calculated by relaxing the Minimum Requirements of the core specification using the Test Tolerances defined here. 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 this relaxation is given in the following tables.

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.).

Note that a formula for applying Test Tolerances is provided for all tests, even those with a test tolerance of zero. This is necessary in the case where the Test System uncertainty is greater than that allowed in clause 4.1.2. In this event, the excess error shall be subtracted from the defined test tolerance in order to generate the correct tightened Test Requirements as defined in this Annex.

[FFS: For example, a Test System having 0.9 dB uncertainty for test 6.2 Base Station maximum output power (which is 0.2 dB above the limit specified in clause 4.1.2) would subtract 0.2 dB from the Test Tolerance of 0.7 dB defined in this Annex. This new test tolerance of 0.5 dB would then be applied to the Minimum Requirement using the formula defined in Table G.2-1 to give a new range of (2.5 dB of the manufacturer's rated output power.

Using this same approach for the case where a test had a test tolerance of 0 dB, an excess error of 0.2 dB would result in a modified test tolerance of -0.2 dB.]

<< Unchanged sections omitted >>

G.3
Measurement of Performance Requirements
Table G.4-1: Derivation of Test Requirements (Performance tests)

	Test 
	Minimum Requirement in TS 36.104
	Test Tolerance
(TT)
	Test Requirement in TS 36.141

	8.2.1
Performance requirements of PUSCH in multipath fading propagation conditions
	SNRs as specified
	0.6dB
	Formula: SNR + TT

T-put limit unchanged

	8.2.2
Performance requirements for UL timing adjustment
	SNRs as specified 
	0.6dB for fading cases
0.3dB for AWGN cases
	Formula: SNR + TT

T-put limit unchanged



	8.2.3   Performance requirements for HARQ-ACK multiplexed on PUSCH
	SNRs as specified
	0.6dB
	Formula: SNR + TT

False ACK limit unchanged
Correct ACK limit unchanged 

	8.2.4
Performance requirements for High Speed Train conditions
	SNRs as specified
	0.3dB
	Formula: SNR + TT

T-put limit unchanged

	8.3.1
ACK missed detection for single user PUCCH format 1a
	SNRs as specified
	0.6dB
	Formula: SNR + TT

False ACK limit unchanged
Correct ACK limit unchanged 

	8.3.2
CQI missed detection for PUCCH format 2
	SNRs as specified
	0.6dB
	Formula: SNR + TT

False CQI limit unchanged
Correct CQI limit unchanged 

	8.3.3
ACK missed detection for multi user PUCCH format 1a
	SNRs as specified
	0.6dB
	Formula: SNR + TT

False ACK limit unchanged
Correct ACK limit unchanged 

	8.4.1
PRACH false alarm probability and missed detection
	SNRs as specified
	0.6dB for fading cases

0.3dB for AWGN cases
	Formula: SNR + TT

PRACH False detection limit unchanged
PRACH detection limit unchanged 
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