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7.3
Reference sensitivity level

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

FDD  aspects  missing or not yet determined:

· The Message contents are undefined

· The Maximum Sensitivity Degradation figures for large transmission configurations are not finalised in the core specification. 
· Test case is not complete for FDD

TDD  aspects missing or not yet determined:

· Test case is not complete for TDD

· Test cases in this clause have been verified to apply for both TDD and FDD.
7.3.1
Test purpose

To verify the UE’s ability to receive data with a given average throughput for a specified reference measurement channel, under conditions of low signal level, ideal propagation and no added noise.

A UE unable to meet the throughput requirement under these conditions will decrease the effective coverage area of an e-NodeB.

7.3.2
Test applicability

This test applies to all types of E-UTRA UE release 8 and forward.

7.3.3
Minimum conformance requirements

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in Annex A.3.2 with parameters specified in Table 7.3.3-1, Table7.3.3-2 and Table 7.3.3-3.
Table 7.3.3-1: Reference sensitivity QPSK PREFSENS
	Channel bandwidth

	E-UTRA Band
	1.4 MHz

(dBm)
	3 MHz

(dBm)
	5 MHz

(dBm)
	10 MHz

(dBm)
	15 MHz

(dBm)
	20 MHz

(dBm)
	Duplex Mode

	1
	-
	-
	-100
	 -97
	-95.2 
	-94 
	FDD

	2
	-104.2
	-100.2
	-98 
	-95
	-93.2
	-92
	FDD

	3
	-103.2
	-99.2
	-97 
	-94
	-92.2
	-91
	FDD

	4
	-106.2
	-102.2
	-100
	-97
	-95.2
	-94
	FDD

	5
	-104.2
	-100.2
	-98
	-95
	
	
	FDD

	6
	-
	-
	-100
	-97
	
	
	FDD

	7
	-
	-
	-98
	-95
	-93.2
	-92
	FDD

	8
	-103.2
	-99.2
	-97
	-94
	
	
	FDD

	9
	-
	-
	-99
	-96
	-94
	-93
	FDD

	10
	-
	-
	-100
	-97
	-95.2
	-94
	FDD

	11
	-
	-
	-98
	-95
	-93.2
	-92
	FDD

	12
	
	
	
	
	
	
	FDD

	13
	-103.2
	-99.2
	-97
	-94
	
	
	FDD

	14
	
	
	
	
	
	
	FDD

	
	
	
	
	
	
	
	

	33
	-
	-
	[-100]
	[-97]
	[-95.2]
	[-94]
	TDD

	34
	-
	-
	[-100]
	[-97]
	[-95.2]
	[-94]
	TDD

	35
	[-106.2]
	[-102.2]
	[-100]
	[-97]
	[-95.2]
	[-94]
	TDD

	36
	[-106.2]
	[-102.2]
	[-100]
	[-97]
	[-95.2]
	[-94]
	TDD

	37
	-
	-
	[-100]
	[-97]
	[-95.2]
	[-94]
	TDD

	38
	-
	-
	[-100]
	[-97]
	[-95.2]
	[-94]
	TDD

	39
	-
	-
	[-100]
	[-97]
	[-95.2]
	[-94]
	TDD

	40
	-
	-
	[-100]
	[-97]
	[-95.2]
	[-94]
	TDD

	NOTE 1:
The transmitter shall be set to maximum output power level (Table 7.3.3-2)

NOTE 2:
Reference measurement channel is A.3.2
NOTE 3:
The signal power is specified per port

NOTE 4:
For the UE which supports both Band 3 and Band 9 the reference sensitivity level of Band 3 + 0.5 dB is applicable for band 9


NOTE 1: The relation to the received PSD is 
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 with NRB is the maximum transmission configuration according to Table 5.4.2-1.

Table 7.3.3-2 specifies the minimum number of allocated uplink resource blocks for which the reference receive sensitivity requirement must be met.
Table 7.3.3-2: Maximum uplink configuration for reference sensitivity

	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	E-UTRA Band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Duplex Mode

	1
	-
	-
	25 
	50 
	75 
	100 
	FDD

	2
	6 
	15 
	25 
	50 
	[501]
	[501]
	FDD

	3
	6 
	15 
	25 
	50 
	[501]
	[501]
	FDD

	4
	6 
	15
	25 
	50 
	75 
	100 
	FDD

	5
	6 
	15 
	25 
	[251]
	-
	-
	FDD

	6
	-
	-
	25 
	[251]
	-
	-
	FDD

	7
	-
	-
	25 
	50 
	[751]
	[751]
	FDD

	8
	6 
	15
	25 
	[251]
	-
	-
	FDD

	9
	-
	-
	25 
	50 
	[501]
	[501]
	FDD

	10
	-
	-
	25 
	50 
	75 
	100 
	FDD

	11
	-
	-
	25 
	[251]
	[251]
	[251]
	FDD

	12
	
	
	
	
	
	
	FDD

	13
	6
	15
	[15-25]
	[15-25]
	
	
	FDD

	14
	
	
	
	
	
	
	FDD

	...
	
	
	
	
	
	
	

	33
	-
	-
	25 
	50 
	75 
	100 
	TDD

	34
	-
	-
	25 
	50 
	75
	-
	TDD

	35
	6 
	15 
	25 
	50 
	75 
	100 
	TDD

	36
	6 
	15 
	25 
	50 
	75 
	100 
	TDD

	37
	-
	-
	25 
	50 
	75 
	100 
	TDD

	38
	-
	-
	25 
	50 
	-
	-
	TDD

	39
	
	
	25 
	50 
	75 
	100 
	TDD

	40
	
	
	
	50 
	75 
	100 
	TDD

	NOTE: Maximum number of UL  resources blocks allocated is less than the total resources blocks supported by the channel bandwidth 



	

	
	

	

	

	

	

	

	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	


The normative reference for this requirement is TS 36.101 [2] clause 7.3.1.

7.3.4
Test description

7.3.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on E-UTRA bands specified in table 5.4.2.1-1. All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in table 7.3.4.1-1. The details of the downlink and uplink reference measurement channels (RMCs) are specified in Annexes A.2 and A.3.




Table 7.3.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment as specified in 
TS 36.508[7] subclause 4.1
	NC, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies as specified in
TS36.508 [7] subclause 4.3.1
	Low range, Mid range, High range

	Test Channel Bandwidths as specified in
TS 36.508 [7] subclause 4.3.1
	Lowest, 5MHz, Highest

	Test Parameters for Channel Bandwidths

	
	Downlink Configuration
	Uplink Configuration

	Ch BW
	Mod’n
	RB allocation
	Mod’n
	RB allocation

	
	
	FDD
	TDD
	
	FDD
	TDD

	1.4MHz
	QPSK 
	6
	6
	QPSK 
	6
	6

	3MHz
	QPSK 
	15
	15
	QPSK 
	15
	15

	5MHz
	QPSK 
	25
	25
	QPSK 
	25
	25

	5MHz
	QPSK 
	25
	N/A
	QPSK 
	20
	N/A

	10MHz
	QPSK 
	50
	50
	QPSK 
	20
	50

	10MHz
	QPSK 
	50
	N/A
	QPSK 
	25
	N/A

	15MHz
	QPSK 
	75
	75
	QPSK 
	FFS
	75

	20MHz
	QPSK 
	100
	100
	QPSK 
	25
	100

	20MHz
	QPSK 
	100
	N/A
	QPSK 
	50
	N/A

	20MHz
	QPSK 
	100
	N/A
	QPSK 
	75
	N/A

	20MHz
	QPSK 
	100
	N/A
	QPSK 
	100
	N/A

	Note 1:Test Channel Bandwidths are checked separately for each E-UTRA band, which applicable channel bandwidths are specified in Table 5.4.2.1-1.
Note 2. Depending on E-UTRA band, only the appropriate Uplink RB allocation value is tested per Test Channel Bandwidth.


1. Connect the SS to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure A.3.

2. The parameter settings for the cell are set up according to TS 36.508 [7] subclause 4.4.3.

3. Downlink signals are initially set up according to Annex C.1 and C.3.1, and uplink signals according to Annex H.1 and H.3.1.
4. The UL and DL Reference Measurement channels are set according to Table 7.3.4.1-1.
5. Propagation conditions are set according to Annex B.0.

6. Ensure the UE is in State 4 according to TS 36.508 [7] clause 4.5.4 and receiving payload data from the SS. Message contents are defined in clause 7.3.4.3.

7.3.4.2
Test procedure
1. Send continuous Uplink power control “up” commands to the UE to ensure that the UE transmits at its maximum power.

2. Set the Downlink signal level to the appropriate REFSENS value defined in Table 7.3.5-1.

3. Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex G.2.

7.3.4.3
Message contents
Message contents are according to [clause FFS in reference FFS].

7.3.5
Test requirement

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A.3.2 with parameters specified in Tables 7.3.5-1, Table 7.3.5-2, and Table 7.3.5-3.
Table 7.3.5-1: Reference sensitivity QPSK PREFSENS 

	Channel bandwidth

	E-UTRA Band
	1.4 MHz

(dBm)
	3 MHz

(dBm)
	5 MHz

(dBm)
	10 MHz

(dBm)
	15 MHz

(dBm)
	20 MHz

(dBm)
	Duplex Mode

	1
	-
	-
	-99.3
	 -96.3
	-94.5 
	-93.3 
	FDD

	2
	-103.5
	-99.5
	-97.3 
	-94.3
	-92.5
	-91.3
	FDD

	3
	-102.5
	-98.5
	-96.3 
	-93.3
	-91.5
	-90.3
	FDD

	4
	-105.5
	-101.5
	-99.3
	-96.3
	-94.5
	-93.3
	FDD

	5
	-103.5
	-99.5
	-97.3
	-94.3
	
	
	FDD

	6
	-
	-
	-99.3
	-96.3
	
	
	FDD

	7
	-
	-
	-97.3
	-94.3
	-92.5
	-91.3
	FDD

	8
	-102.5
	-98.5
	-96.3
	-93.3
	
	
	FDD

	9
	-
	-
	-98.3
	-95.3
	-93.7
	-92.3
	FDD

	10
	-
	-
	-99.3
	-96.3
	-94.5
	-93.3
	FDD

	11
	-
	-
	-97.3
	-94.3
	-92.5
	-91.3
	FDD

	12
	
	
	
	
	
	
	FDD

	13
	-102.5
	-98.5
	-96.3
	-93.3
	
	
	FDD

	14
	
	
	
	
	
	
	FDD

	
	
	
	
	
	
	
	

	33
	-
	-
	[-99,3]
	[-96.3]
	[-94.5]
	[-93.3]
	TDD

	34
	-
	-
	[-99.3]
	[-96.3]
	[-94.5]
	[-93.3]
	TDD

	35
	[-105.5]
	[-101.5]
	[-99.3]
	[-96.3]
	[-94.5]
	[-93.3]
	TDD

	36
	[-105.5]
	[-101.5]
	[-99.3]
	[-96.3]
	[-94.5]
	[-93.3]
	TDD

	37
	-
	-
	[-99.3]
	[-96.3]
	[-94.5]
	[-93.3]
	TDD

	38
	-
	-
	[-99.3]
	[-96.3]
	[-94.5]
	[-93.3]
	TDD

	39
	-
	-
	[-99.3]
	[-96.3]
	[-94.5]
	[-93.3]
	TDD

	40
	-
	-
	[-99.3]
	[-96.3]
	[-94.5]
	[-93.3]
	TDD

	NOTE 1:
The transmitter shall be set to maximum output power level (Table 7.3.5-2)

NOTE 2:
Reference measurement channel is A.3.2

NOTE 3:
The signal power is specified per port

NOTE 4:
For the UE which supports both Band 3 and Band 9 the reference sensitivity level of Band 3 + 0.5 dB is applicable for band 9


NOTE: The relation to the received PSD is 
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 with NRB is the maximum transmission configuration according to Table 5.4.2-1.

Table 7.3.5-2 specifies the minimum number of allocated uplink resource blocks for which the reference receive sensitivity requirement must be met. 
Table 7.3.5-2: Maximum uplink configuration for reference sensitivity

	E-UTRA Band / Channel bandwidth / NRB / Duplex mode

	E-UTRA Band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Duplex Mode

	1
	-
	-
	25 
	50 
	75 
	100 
	FDD

	2
	6 
	15 
	25 
	50 
	[501]
	[501]
	FDD

	3
	6 
	15 
	25 
	50 
	[501]
	[501]
	FDD

	4
	6 
	15
	25 
	50 
	75 
	100 
	FDD

	5
	6 
	15 
	25 
	[251]
	-
	-
	FDD

	6
	-
	-
	25 
	[251]
	-
	-
	FDD

	7
	-
	-
	25 
	50 
	[751]
	[751]
	FDD

	8
	6 
	15
	25 
	[251]
	-
	-
	FDD

	9
	-
	-
	25 
	50 
	[501]
	[501]
	FDD

	10
	-
	-
	25 
	50 
	75 
	100 
	FDD

	11
	-
	-
	25 
	[251]
	[251]
	[251]
	FDD

	12
	
	
	
	
	
	
	FDD

	13
	6
	15
	[15-25]
	[15-25]
	
	
	FDD

	14
	
	
	
	
	
	
	FDD

	...
	
	
	
	
	
	
	

	33
	-
	-
	25 
	50 
	75 
	100 
	TDD

	34
	-
	-
	25 
	50 
	75
	-
	TDD

	35
	6 
	15 
	25 
	50 
	75 
	100 
	TDD

	36
	6 
	15 
	25 
	50 
	75 
	100 
	TDD

	37
	-
	-
	25 
	50 
	75 
	100 
	TDD

	38
	-
	-
	25 
	50 
	-
	-
	TDD

	39
	
	
	25 
	50 
	75 
	100 
	TDD

	40
	
	
	
	50 
	75 
	100 
	TDD

	NOTE: Maximum number of UL  resources blocks allocated is less than the total resources blocks supported by the channel bandwidth 



	

	
	

	

	

	

	

	

	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	


<< Unchanged sections omitted >>
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:

For 1.4MHz

Bands 2, 5, 17:     -104.2dBm

Band 3, 8, 12, 13: -103.2dBm

Band 4, 35, 36:           -106.2dBm

For 3MHz

Bands 2, 5, 17:      -100.2dBm

Band 3, 8, 12, 13: -99.2dBm

Band 4, 35, 36:       -102.2dBm

For 5MHz

Bands 1, 4, 6, 10, 33-40: -100 dBm
Band 2, 5, 7, 11, 17:   -98 dBm
Band 3, 8, 12, 13:       -97 dBm
Band 9:                 -99 dBm
Band 3 + 0.5dBm for Multi band

For 10MHz

Bands 1, 4, 6, 10 , 33-40:  -97 dBm
Band 2, 5, 7, 11, 17:    -95 dBm
Band 3, 8, 12, 13:        -94 dBm
Band 9:                  -96 dBm
Band 3 + 0.5dBm for Multi band

For 15MHz

Bands 1, 4, 10, , 33-37, 39, 40:   -95.2 dBm
Band 2, 7, 11:     -93.2 dBm
Band 3:               -92.2 dBm
Band 9:               -94 dBm
Band 3 + 0.5dBm for Multi band

For 20MHz

Bands 1, 4, 10, 33-37, 39, 40   :   -94 dBm
Band 2, 7, 11:     -92 dBm
Band 3:               -91 dBm
Band 9:               -93 dBm
Band 3 + 0.5dBm for Multi band
T-put limit = 95% of maximum for the Ref Meas channel


	0.7dB

	Formula: Reference sensitivity power level + TT

T-put limit unchanged



	7.4
Maximum input level
	Signal level -25dBm

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


	 0.7 dB
	Formula: Maximum input level - TT

Signal level -25.7 dBm

T-put limit unchanged



	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:

Wanted signal power + TT 

Interferer signal power unchanged
T-put limit unchanged

	7.6.1
In-band blocking
	Wanted signal power: (REFSENS + BW dependent value)

Interferer signal power:

-56dBm or -44dBm

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 

	7.6.2
Out of-band blocking
	Wanted signal power: (REFSENS + BW dependent value)

Interferer signal power:

-44dBm, -30dBm or -15dBm

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 

	7.6.3
Narrow band blocking
	Wanted signal power,: (REFSENS + BW dependent value)
Interferer signal power:

-55dBm

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 

	7.7 Spurious response
	Wanted signal power: (REFSENS + BW dependent value)

Interferer signal power:

-44dBm

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 

	7.8.1
Wide band intermodulation
	Wanted signal power:

For 1.4 MHz BW:

(REFSENS + [12] dB)

For 3 MHz BW:

(REFSENS + [8] dB)

For 5 MHz and 10MHz BW:

(REFSENS + 6 dB)

For 15 MHz BW:

(REFSENS + 7 dB)

For 20 MHz BW:

(REFSENS + 9 dB)

CW Interferer power, aall BWs:
-46 dBm

Modulated Interferer power:, aall BWs:
-46 dBm

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


	0 dB
	Formula:

Wanted signal power +TT

CW Interferer signal power unchanged

Modulated Interferer signal power unchanged

T-put limit unchanged

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

	7.9 Spurious emissions
	30MHz ( f < 1GHz: 

-57dBm / 100kHz 

1GHz ( f ( 12.75 GHz: 

-47dBm / 1MHz
	0 dB
	Formula:

Minimum Requirement + TT
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