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Description

In RAN4-47bis the assumptions used for PUSCH were changed to not include frequency hopping [1]. In addition the FRCs were revised [2] and further revised [3] due to changes in the RAN1 specifications.
In this text proposal we update requirements in the test specification to take into account these changes.

The BS receiver updates are documented in [4] and the PUSCH requirements are from [5].
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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 throughput requirement shall be met for a specified reference measurement channel.
The test is set up according to Figure K.2-1 and performed without interfering signal power applied to the BS antenna connector. For duplex operation, the measurement configuration principle is indicated for one duplex branch in Figure K.2-1. The reference point for signal power is at the input of the receiver (antenna connector). 
7.2.2
Minimum Requirement
The minimum requirement is in TS 36.104 [2] subclause 7.2.1.

7.2.3
Test purpose
To verify that at the BS Reference sensitivity level the throughput requirement shall be met for a specified reference measurement channel.  

7.2.4
Method of testing
7.2.4.1
Initial conditions
Test environment: 


normal; see subclause D.2

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

The following additional tests shall be performed:

a)
On each of B, M and T, the test shall be performed under extreme power supply as defined in subclause D.5

NOTE:
Tests under extreme power supply also test extreme temperature.

1)
Connect the test equipment as shown in Figure K.2-1.
7.2.4.2
Procedure

1)
Set the test signal mean power as specified in table 7.2-1.
2)
Measure the throughput according to Annex E.

7.2.5
Test requirement

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in Annex A.1 with parameters specified in Table 7.2-1.
Table 7.2-1: BS reference sensitivity levels

	E-UTRA

channel bandwidth [MHz]
	Reference measurement channel
	 Reference sensitivity power level, PREFSENS
 [dBm]

	1.4
	FRC A1-1 in Annex A.1
	-106.1

	3
	FRC A1-2 in Annex A.1
	-102.3

	5
	FRC A1-3 in Annex A.1
	-100.8

	10
	FRC A1-3 in Annex A.1*
	-100.8

	15
	FRC A1-3 in Annex A.1*
	-100.8

	20
	FRC A1-3 in Annex A.1*
	-100.8

	Note*: 
PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of FRC A1-3 mapped to disjoint frequency ranges with a width of 25 Resource Blocks each.



NOTE:
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The relationship between Minimum Requirements and Test Requirements is defined in subclause 4.1 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex G.

7.3
Dynamic range

7.3.1
Definition and applicability
The dynamic range is specified as a measure of the capability of the receiver to receive a wanted signal in the presence of an interfering signal inside the received frequency channel at which a throughput requirement shall be met for a specified reference measurement channel. The interfering signal for the dynamic range requirement is an AWGN signal.
7.3.2
Minimum Requirement
The minimum requirement is in TS 36.104 [2] subclause 7.3.1.

7.3.3
Test purpose
To verify that at the BS receiver dynamic range, the relative throughput shall fulfill the specified limit. 

7.3.4
Method of testing
7.3.4.1
Initial conditions

Test environment: 


normal; see subclause D.2

RF channels to be tested: 

B, M and T; see subclause 4.7

1)
Connect the test equipment as shown in Figure K.2-2.

7.3.4.2
Procedure

For each supported E-UTRA channel BW:
1)
Adjust the signal generator for the wanted signal as specified in Table 7.3-1.
2)
Adjust the AWGN generator level as specified in Table 7.3-1 and set the frequency to the same frequency as the tested channel.

3)
Measure the throughput according to Annex E and verify that it is within the specified level.

Repeat the measurement for the other RX port.

7.3.5
Test Requirements

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in Annex A with parameters specified in Table 7.3-1. 

Table 7.3-1: Dynamic range
	E-UTRA

channel bandwidth [MHz]
	Reference measurement channel
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm] /channel BW
	Type of interfering signal

	1.4
	FRC A2-1 in Annex A.2
	-76.3+[TT]
	-88.7
	AWGN

	3
	FRC A2-2 in Annex A.2
	-72.4+[TT]
	-84.7
	AWGN

	5
	FRC A2-3 in Annex A.2
	-70.2+[TT]
	-82.5
	AWGN

	10
	FRC A2-3 in Annex A.2*
	-70.2+[TT]
	-79.5
	AWGN

	15
	FRC A2-3 in Annex A.2*
	-70.2+[TT]
	-77.7
	AWGN

	20
	FRC A2-3 in Annex A.2*
	-70.2+[TT]
	-76.4
	AWGN

	Note*: 
The wanted signal mean power is the power level of a single instance of the reference measurement channel. This requirement shall be met for each consecutive application of a single instance of FRC A2-3 mapped to disjoint frequency ranges with a width of 25 resource blocks each


NOTE:
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The relationship between Minimum Requirements and Test Requirements is defined in subclause 4.1 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex G.
7.4
In-channel selectivity
7.4.1
Definition and applicability
In-channel selectivity (ICS) is a measure of the receiver ability to receive a wanted signal at its assigned Resource Block locations in the presence of an interfering signal received at a larger power spectral density at which a throughput requirement shall be met for a specified reference measurement channel. The interfering signal shall be an E-UTRA signal as specified in Annex C.

7.4.2
Minimum Requirement
The minimum requirement is in TS 36.104 [2] subclause 7.4.1.

7.4.3
Test purpose
The purpose of this test is to verify the BS receiver ability to suppress the IQ leakage.
7.4.4
Method of testing
7.4.4.1
Initial conditions

Test environment: 


normal; see subclause D.2.

RF channels to be tested: 

B, M and T; see subclause 4.7

1)
Connect the test equipment as shown in Figure K.2- 3.

7.4.4.2
Procedure

For each supported E-UTRA channel BW:

1)  Adjust the signal generator for the wanted signal as specified in Table 7.4-1 on one side of the DC.

2)  Adjust the signal generator for the interfering signal as specified in Table 7.4-1 at opposite side of the DC and adjacent to the wanted signal.
3)  Measure the throughput according to Annex E.

4)  Repeat the measurement with the wanted signal on the other side of the DC.

Repeat the measurement for the other RX port.

7.4.5
Test Requirements

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in Annex A with parameters specified in Table 7.4-1. 

Table 7.4-1 E-UTRA BS in-channel selectivity

	E-UTRA

channel bandwidth (MHz)
	Reference measurement channel
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm] 
	Type of interfering signal

	1.4
	A1-4 in Annex A.1
	-106.7+[TT]
	-87
	1.4 MHz E-UTRA signal, 3 RBs

	3
	A1-5 in Annex A.1
	-102.1+ [TT]
	-84
	3 MHz E-UTRA signal, 6 RBs

	5
	A1-2 in Annex A.1
	-100.0+ [TT]
	-81
	5 MHz E-UTRA signal, 10 RBs

	10
	A1-3 in Annex A.1
	-98.5+ [TT]
	-77
	10 MHz E-UTRA signal, 25 RBs

	15
	A1-3 in Annex A.1*
	-98.5+ [TT]
	-77
	15 MHz E-UTRA signal, 25 RBs*

	20
	A1-3 in Annex A.1*
	-98.5+ [TT]
	-77
	20 MHz E-UTRA signal, 25 RBs*

	Note*: 
Wanted and interfering signal are placed adjacently around DC


NOTE:
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The relationship between Minimum Requirements and Test Requirements is defined in subclause 4.1 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex G.
<<< Next updated section >>>
8.2
Demodulation of PUSCH

8.2.1
FDD

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.
The test is applicable to all BS supporting the FDD mode. 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 is applicable.
8.2.1.2
Minimum Requirement
The minimum requirement is in TS 36.104 [2] subclause 8.2.1.

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 K 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 [dBm/Channel BW]

	1.4
	-91.5

	3
	-88.2

	5
	-86

	10
	-83

	15
	-81.2

	20
	-80


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 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.
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


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 8.2.1.2-1 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 8.2.1.3.2 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%
	-4.1 + [TT]

	
	
	
	
	70%
	0.1 + [TT]

	
	
	
	A4-3
	70%
	10.6 + [TT]

	
	
	
	A5-2
	70%
	17.7 + [TT]

	
	
	EVA 5Hz
	A3-1
	30%
	-2.7 + [TT]

	
	
	
	
	70%
	1.8 + [TT]

	
	
	
	A4-1
	30%
	4.4 + [TT]

	
	
	
	
	70%
	11.3 + [TT]

	
	
	
	A5-1
	70%
	18.6 + [TT]

	
	
	EVA 70Hz
	A3-2
	30%
	-3.9 + [TT]

	
	
	
	
	70%
	0.7 + [TT]

	
	
	
	A4-3
	30%
	4.0 + [TT]

	
	
	
	
	70%
	11.9 + [TT]

	
	
	ETU 70Hz
	A3-1
	30%
	-2.4 + [TT]

	
	
	
	
	70%
	2.4 + [TT]

	
	
	ETU 300Hz
	A3-1
	30%
	-2.2 + [TT]

	
	
	
	
	70%
	2.9 + [TT]

	
	Extended
	ETU 70Hz
	A4-2
	30%
	4.8 + [TT]

	
	
	
	
	70%
	13.5 + [TT]

	4
	Normal
	EPA 5Hz
	A3-2
	30%
	-6.6 + [TT]

	
	
	
	
	70%
	-3.1 + [TT]

	
	
	
	A4-3
	70%
	7.1 + [TT]

	
	
	
	A5-2
	70%
	14.4 + [TT]

	
	
	EVA 5Hz
	A3-1
	30%
	-5.0 + [TT]

	
	
	
	
	70%
	-1.3 + [TT]

	
	
	
	A4-1
	30%
	1.3 + [TT]

	
	
	
	
	70%
	7.8 + [TT]

	
	
	
	A5-1
	70%
	15.4 + [TT]

	
	
	EVA 70Hz
	A3-2
	30%
	-6.3 + [TT]

	
	
	
	
	70%
	-2.7 + [TT]

	
	
	
	A4-4
	30%
	0.8 + [TT]

	
	
	
	
	70%
	8.3 + [TT]

	
	
	ETU 70Hz
	A3-1
	30%
	-4.8 + [TT]

	
	
	
	
	70%
	-1.0 + [TT]

	
	
	ETU 300Hz
	A3-1
	30%
	-4.6 + [TT]

	
	
	
	
	70%
	-0.6 + [TT]

	
	Extended
	ETU 70Hz
	A4-2
	30%
	1.6 + [TT]

	
	
	
	
	70%
	9.9 + [TT]


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%
	-4.1 + [TT]

	
	
	
	
	70%
	0.1 + [TT]

	
	
	
	A4-4
	70%
	10.9 + [TT]

	
	
	
	A5-3
	70%
	18.1 + [TT]

	
	
	EVA 5Hz
	A3-1
	30%
	-2.8 + [TT]

	
	
	
	
	70%
	1.8 + [TT]

	
	
	
	A4-1
	30%
	4.3 + [TT]

	
	
	
	
	70%
	11.5 + [TT]

	
	
	
	A5-1
	70%
	18.8 + [TT]

	
	
	EVA 70Hz
	A3-3
	30%
	-4.0 + [TT]

	
	
	
	
	70%
	0.6 + [TT]

	
	
	
	A4-4
	30%
	4.7 + [TT]

	
	
	
	
	70%
	12.5 + [TT]

	
	
	ETU 70Hz
	A3-1
	30%
	-2.5 + [TT]

	
	
	
	
	70%
	2.4 + [TT]

	
	
	ETU 300Hz
	A3-1
	30%
	-2.2 + [TT]

	
	
	
	
	70%
	2.9 + [TT]

	
	Extended
	ETU 70Hz
	A4-2
	30%
	4.7 + [TT]

	
	
	
	
	70%
	13.5 + [TT]

	4
	Normal
	EPA 5Hz
	A3-3
	30%
	-6.8 + [TT]

	
	
	
	
	70%
	-3.4 + [TT]

	
	
	
	A4-4
	70%
	7.7 + [TT]

	
	
	
	A5-3
	70%
	14.4 + [TT]

	
	
	EVA 5Hz
	A3-1
	30%
	-5.0 + [TT]

	
	
	
	
	70%
	-1.3 + [TT]

	
	
	
	A4-1
	30%
	1.2 + [TT]

	
	
	
	
	70%
	7.8 + [TT]

	
	
	
	A5-1
	70%
	15.4 + [TT]

	
	
	EVA 70Hz
	A3-3
	30%
	-6.5 + [TT]

	
	
	
	
	70%
	-2.9 + [TT]

	
	
	
	A4-4
	30%
	1.6 + [TT]

	
	
	
	
	70%
	8.7 + [TT]

	
	
	ETU 70Hz
	A3-1
	30%
	-4.8 + [TT]

	
	
	
	
	70%
	-0.9 + [TT]

	
	
	ETU 300Hz
	A3-1
	30%
	-4.6 + [TT]

	
	
	
	
	70%
	-0.6 + [TT]

	
	Extended
	ETU 70Hz
	A4-2
	30%
	1.5 + [TT]

	
	
	
	
	70%
	9.9 + [TT]


Table 8.2.1.5-3 Minimum 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%
	-4.7 + [TT]

	
	
	
	
	70%
	-0.7 + [TT]

	
	
	
	A4-5
	70%
	10.4 + [TT]

	
	
	
	A5-4
	70%
	18.0 + [TT]

	
	
	EVA 5Hz
	A3-1
	30%
	-2.7 + [TT]

	
	
	
	
	70%
	1.8 + [TT]

	
	
	
	A4-1
	30%
	4.3 + [TT]

	
	
	
	
	70%
	11.5 + [TT]

	
	
	
	A5-1
	70%
	18.6 + [TT]

	
	
	EVA 70Hz
	A3-4
	30%
	-4.5 + [TT]

	
	
	
	
	70%
	-0.1 + [TT]

	
	
	
	A4-5
	30%
	4.3 + [TT]

	
	
	
	
	70%
	12.3 + [TT]

	
	
	ETU 70Hz
	A3-1
	30%
	-2.5 + [TT]

	
	
	
	
	70%
	2.4 + [TT]

	
	
	ETU 300Hz
	A3-1
	30%
	-2.2 + [TT]

	
	
	
	
	70%
	2.9 + [TT]

	
	Extended
	ETU 70Hz
	A4-2
	30%
	4.8 + [TT]

	
	
	
	
	70%
	13.5 + [TT]

	4
	Normal
	EPA 5Hz
	A3-4
	30%
	-7.1 + [TT]

	
	
	
	
	70%
	-3.8 + [TT]

	
	
	
	A4-5
	70%
	7.6 + [TT]

	
	
	
	A5-4
	70%
	14.4 + [TT]

	
	
	EVA 5Hz
	A3-1
	30%
	-5.1 + [TT]

	
	
	
	
	70%
	-1.4 + [TT]

	
	
	
	A4-1
	30%
	1.2 + [TT]

	
	
	
	
	70%
	7.9 + [TT]

	
	
	
	A5-1
	70%
	15.5 + [TT]

	
	
	EVA 70Hz
	A3-4
	30%
	-6.9 + [TT]

	
	
	
	
	70%
	-3.3 + [TT]

	
	
	
	A4-5
	30%
	1.2 + [TT]

	
	
	
	
	70%
	8.3 + [TT]

	
	
	ETU 70Hz
	A3-1
	30%
	-4.8 + [TT]

	
	
	
	
	70%
	-0.9 + [TT]

	
	
	ETU 300Hz
	A3-1
	30%
	-4.6 + [TT]

	
	
	
	
	70%
	-0.6 + [TT]

	
	Extended
	ETU 70Hz
	A4-2
	30%
	1.6 + [TT]

	
	
	
	
	70%
	9.9 + [TT]


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%
	-4.2 + [TT]

	
	
	
	
	70%
	-0.4 + [TT]

	
	
	
	A4-6
	70%
	10.8 + [TT]

	
	
	
	A5-5
	70%
	18.3 + [TT]

	
	
	EVA 5Hz
	A3-1
	30%
	-2.7 + [TT]

	
	
	
	
	70%
	1.9 + [TT]

	
	
	
	A4-1
	30%
	4.3 + [TT]

	
	
	
	
	70%
	11.4 + [TT]

	
	
	
	A5-1
	70%
	18.8 + [TT]

	
	
	EVA 70Hz
	A3-5
	30%
	-4.1 + [TT]

	
	
	
	
	70%
	0.1 + [TT]

	
	
	
	A4-6
	30%
	4.5 + [TT]

	
	
	
	
	70%
	12.6 + [TT]

	
	
	ETU 70Hz
	A3-1
	30%
	-2.5 + [TT]

	
	
	
	
	70%
	2.4 + [TT]

	
	
	ETU 300Hz
	A3-1
	30%
	-2.2 + [TT]

	
	
	
	
	70%
	2.9 + [TT]

	
	Extended
	ETU 70Hz
	A4-2
	30%
	4.8 + [TT]

	
	
	
	
	70%
	13.6 + [TT]

	4
	Normal
	EPA 5Hz
	A3-5
	30%
	-6.8 + [TT]

	
	
	
	
	70%
	-3.5 + [TT]

	
	
	
	A4-6
	70%
	7.5 + [TT]

	
	
	
	A5-5
	70%
	14.7 + [TT]

	
	
	EVA 5Hz
	A3-1
	30%
	-5.0 + [TT]

	
	
	
	
	70%
	-1.2 + [TT]

	
	
	
	A4-1
	30%
	1.2 + [TT]

	
	
	
	
	70%
	7.9 + [TT]

	
	
	
	A5-1
	70%
	15.5 + [TT]

	
	
	EVA 70Hz
	A3-5
	30%
	-6.7 + [TT]

	
	
	
	
	70%
	-2.9 + [TT]

	
	
	
	A4-6
	30%
	0.7 + [TT]

	
	
	
	
	70%
	8.0 + [TT]

	
	
	ETU 70Hz
	A3-1
	30%
	-4.8 + [TT]

	
	
	
	
	70%
	-0.9 + [TT]

	
	
	ETU 300Hz
	A3-1
	30%
	-4.6 + [TT]

	
	
	
	
	70%
	-0.6 + [TT]

	
	Extended
	ETU 70Hz
	A4-2
	30%
	1.7 + [TT]

	
	
	
	
	70%
	10.3 + [TT]


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%
	-4.5 + [TT]

	
	
	
	
	70%
	-0.8 + [TT]

	
	
	
	A4-7
	70%
	11.3 + [TT]

	
	
	
	A5-6
	70%
	18.8 + [TT]

	
	
	EVA 5Hz
	A3-1
	30%
	-2.8 + [TT]

	
	
	
	
	70%
	1.8 + [TT]

	
	
	
	A4-1
	30%
	4.2 + [TT]

	
	
	
	
	70%
	11.4 + [TT]

	
	
	
	A5-1
	70%
	18.7 + [TT]

	
	
	EVA 70Hz
	A3-6
	30%
	-4.5 + [TT]

	
	
	
	
	70%
	-0.3 + [TT]

	
	
	
	A4-7
	30%
	4.2 + [TT]

	
	
	
	
	70%
	12.9 + [TT]

	
	
	ETU 70Hz
	A3-1
	30%
	-2.5 + [TT]

	
	
	
	
	70%
	2.4 + [TT]

	
	
	ETU 300Hz
	A3-1
	30%
	-2.2 + [TT]

	
	
	
	
	70%
	2.9 + [TT]

	
	Extended
	ETU 70Hz
	A4-2
	30%
	4.9 + [TT]

	
	
	
	
	70%
	13.6 + [TT]

	4
	Normal
	EPA 5Hz
	A3-6
	30%
	-7.2 + [TT]

	
	
	
	
	70%
	-3.8 + [TT]

	
	
	
	A4-7
	70%
	7.6 + [TT]

	
	
	
	A5-6
	70%
	15.0 + [TT]

	
	
	EVA 5Hz
	A3-1
	30%
	-5.0 + [TT]

	
	
	
	
	70%
	-1.2 + [TT]

	
	
	
	A4-1
	30%
	1.2 + [TT]

	
	
	
	
	70%
	7.9 + [TT]

	
	
	
	A5-1
	70%
	15.7 + [TT]

	
	
	EVA 70Hz
	A3-6
	30%
	-7.0 + [TT]

	
	
	
	
	70%
	-3.3 + [TT]

	
	
	
	A4-7
	30%
	0.7 + [TT]

	
	
	
	
	70%
	8.5 + [TT]

	
	
	ETU 70Hz
	A3-1
	30%
	-4.8 + [TT]

	
	
	
	
	70%
	-1.0 + [TT]

	
	
	ETU 300Hz
	A3-1
	30%
	-4.6 + [TT]

	
	
	
	
	70%
	-0.6 + [TT]

	
	Extended
	ETU 70Hz
	A4-2
	30%
	1.6 + [TT]

	
	
	
	
	70%
	10.1 + [TT]


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%
	-4.2 + [TT]

	
	
	
	
	70%
	-0.4 + [TT]

	
	
	
	A4-8
	70%
	11.5 + [TT]

	
	
	
	A5-7
	70%
	19.7 + [TT]

	
	
	EVA 5Hz
	A3-1
	30%
	-2.7 + [TT]

	
	
	
	
	70%
	1.8 + [TT]

	
	
	
	A4-1
	30%
	4.3 + [TT]

	
	
	
	
	70%
	11.5 + [TT]

	
	
	
	A5-1
	70%
	18.7 + [TT]

	
	
	EVA 70Hz
	A3-7
	30%
	-4.1 + [TT]

	
	
	
	
	70%
	0.2 + [TT]

	
	
	
	A4-8
	30%
	4.2 + [TT]

	
	
	
	
	70%
	13.0 + [TT]

	
	
	ETU 70Hz
	A3-1
	30%
	-2.4 + [TT]

	
	
	
	
	70%
	2.4 + [TT]

	
	
	ETU 300Hz
	A3-1
	30%
	-2.1 + [TT]

	
	
	
	
	70%
	2.9 + [TT]

	
	Extended
	ETU 70Hz
	A4-2
	30%
	4.7 + [TT]

	
	
	
	
	70%
	13.6 + [TT]

	4
	Normal
	EPA 5Hz
	A3-7
	30%
	-6.8 + [TT]

	
	
	
	
	70%
	-3.5 + [TT]

	
	
	
	A4-8
	70%
	7.5 + [TT]

	
	
	
	A5-7
	70%
	15.9 + [TT]

	
	
	EVA 5Hz
	A3-1
	30%
	-5.1 + [TT]

	
	
	
	
	70%
	-1.3 + [TT]

	
	
	
	A4-1
	30%
	1.2 + [TT]

	
	
	
	
	70%
	7.9 + [TT]

	
	
	
	A5-1
	70%
	15.6 + [TT]

	
	
	EVA 70Hz
	A3-7
	30%
	-6.7 + [TT]

	
	
	
	
	70%
	-2.9 + [TT]

	
	
	
	A4-8
	30%
	0.7 + [TT]

	
	
	
	
	70%
	8.6 + [TT]

	
	
	ETU 70Hz
	A3-1
	30%
	-4.4 + [TT]

	
	
	
	
	70%
	-0.9 + [TT]

	
	
	ETU 300Hz
	A3-1
	30%
	-4.6 + [TT]

	
	
	
	
	70%
	-0.7 + [TT]

	
	Extended
	ETU 70Hz
	A4-2
	30%
	1.6 + [TT]

	
	
	
	
	70%
	10.0 + [TT]


NOTE:
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in subclause 4.1 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex G.
<<< Next updated section >>>
G.2
Measurement of receiver
Table G.2-1: Derivation of Test Requirements (Receiver tests)

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

	7.2 Reference sensitivity level
	Reference sensitivity power level:

-106.8 dBm for 1.4 MHz BW

-103.0 dBm for 3 MHz BW

-101.5 dBm for 5 MHz BW

-101.5 dBm for 10 MHz BW

-101.5 dBm for 15 MHz BW

-101.5 dBm for 20 MHz BW

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

0.7 dB

0.7 dB

0.7 dB

0.7 dB

0.7 dB
	Formula: Reference sensitivity power level + TT

-106.1 dBm for 1.4 MHz BW

-102.3 dBm for 3 MHz BW

-100.8 dBm for 5 MHz BW

-100.8 dBm for 10 MHz BW

-100.8 dBm for 15 MHz BW

-100.8 dBm for 20 MHz BW

T-put limit unchanged



	7.3
Dynamic range
	[TBD]
	[TBD]
	[TBD]

	7.4
In-channel selectivity
	
	
	

	7.5
Adjacent Channel Selectivity (ACS) and narrow-band blocking
	Narrowband blocking:

Wanted signal power, all BWs: (REFSENS + 6 dB)

Interferer signal power, all BWs:

-49dBm
Adjacent channel selectivity:

Wanted signal power

For 1.4 MHz BW:

(REFSENS + 11dB)

For 3 MHz BW:

(REFSENS + 8dB)

For 5 MHz, 10MHz, 15MHz and 20MHz BW:

(REFSENS + 6dB)

Interferer signal power, all BWs:
-52 dBm

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


	0 dB
	Formula:

Wanted signal power + TT
Interferer signal power unchanged
T-put limit unchanged

	7.6.1
Blocking (General requirements)
	
	
	

	7.6.2
Blocking (Co-location with other base stations)
	
	
	

	7.7
Receiver spurious emissions
	-57dBm / 100 kHz

-47dBm / 1 MHz
	0dB
	Formula:

Minimum Requirement + TT 

	7.8
Receiver intermodulation
	
	
	

	7.5
Adjacent Channel Selectivity (ACS) and narrow-band blocking
	Narrowband blocking:

Wanted signal power, all BWs: (REFSENS + 6 dB)

Interferer signal power, all BWs:

-49dBm
Adjacent channel selectivity:

Wanted signal power

For 1.4 MHz BW:

(REFSENS + 11dB)

For 3 MHz BW:

(REFSENS + 8dB)

For 5 MHz, 10MHz, 15MHz and 20MHz BW:

(REFSENS + 6dB)

Interferer signal power, all BWs:
-52 dBm

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


	0 dB
	Formula:

Wanted signal power + TT
Interferer signal power unchanged
T-put limit unchanged

	7.6.1
Blocking (General requirements)
	
	
	

	7.6.2
Blocking (Co-location with other base stations)
	
	
	


