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[Changes Begining]
7
Receiver characteristics

7.3
Reference sensitivity power level
Editor’s Note:

- Initial condition is not complete.

- Message contents is not complete.

- Test tolerance is not complete
7.3.1 
Test purpose
7.3.2 
Test applicability
This test case applies to all types of NR UE release 15 and forward
7.3.3
Minimum conformance requirements

The reference sensitivity power level REFSENS is the minimum mean power applied to each one of the UE antenna ports for all UE categories, at which the throughput shall meet or exceed the requirements for the specified reference measurement channel.

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3 and A.3.2 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.3.3-1 and Table 7.3.3-2
Table 7.3.3-1: Reference sensitivity QPSK PREFSENS 

	Operating band / SCS / Channel bandwidth / Duplex-mode

	Operating Band
	SCS kHz
	5

MHz
(dBm)
	10

MHz
(dBm)
	15

MHz
(dBm)
	20

MHz
(dBm)
	25

MHz
(dBm)
	40

MHz
(dBm)
	50

MHz
(dBm)
	60

MHz
(dBm)
	80

MHz
(dBm)
	100 MHz
(dBm)
	Duplex Mode

	n71
	15
	[-97.2]
	[-94.0]
	[-91.6]
	[-86.0]
	
	
	
	
	
	
	FDD

	
	30
	FFS
	FFS
	FFS
	FFS
	
	
	
	
	
	
	

	
	60
	-
	FFS
	FFS
	FFS
	
	
	
	
	
	
	

	n77
	15
	
	-95.8
	-94.0
	-92.7
	
	-89.6
	-88.6
	
	
	
	TDD

	
	30
	
	-96.1
	-94.1
	-92.9
	
	-89.7
	-88.7
	-87.9
	-86.6
	-85.6
	

	
	60
	-
	-96.5
	-94.4
	-93.1
	
	-89.9
	-88.8
	-88.0
	-86.7
	-85.7
	

	n77 (3.8 to 4.2 GHz)
	15
	
	-95.3
	-93.5
	-92.2
	
	-89.1
	-88.1
	
	
	
	TDD

	
	30
	
	-95.6
	-93.6
	-92.4
	
	-89.2
	-88.2
	-87.4
	-86.1
	-85.1
	

	
	60
	-
	-96.0
	-93.9
	-92.6
	
	-89.4
	-88.3
	-87.5
	-86.2
	-85.2
	

	n78
	15
	
	-95.8
	-94.0
	-92.7
	
	-89.6
	-88.6
	
	
	
	TDD

	
	30
	
	-96.1
	-94.1
	-92.9
	
	-89.7
	-88.7
	-87.9
	-86.6
	-85.6
	

	
	60
	
	-96.5
	-94.4
	-93.1
	
	-89.9
	-88.8
	-88.0
	-86.7
	-85.7
	

	n79
	
	
	
	
	
	
	-89.6
	-88.6
	
	
	
	TDD

	
	
	
	
	
	
	
	-89.7
	-88.7
	-87.9
	-86.6
	-85.6
	

	
	
	
	
	
	
	
	-89.9
	-88.8
	-88.0
	-86.7
	-85.7
	

	[NOTE 1:
Four Rx antenna ports shall be the baseline for this operating band.]

NOTE 2:
The transmitter shall be set to PUMAX as defined in subclause 6.2.1]


Table 7.3.3-2: Uplink configuration for reference sensitivity

	Operating band / SCS / Channel bandwidth / Duplex mode

	Operating Band
	SCS kHz
	5

MHz
(dBm)
	10

MHz
(dBm)
	15

MHz
(dBm)
	20

MHz
(dBm)
	25

MHz
(dBm)
	40

MHz
(dBm)
	50

MHz
(dBm)
	60

MHz
(dBm)
	80

MHz
(dBm)
	100 MHz
(dBm)
	Duplex Mode

	n71
	15
	25
	251
	201
	201
	n/a
	n/a
	n/a
	-
	FDD

	
	30
	FFS
	FFS
	FFS
	FFS
	n/a
	n/a
	n/a
	n/a
	FFS
	FFS
	

	
	60
	
	FFS
	FFS
	FFS
	n/a
	n/a
	n/a
	n/a
	-
	FFS
	

	
	15
	
	
	
	
	
	
	
	-
	

	
	30
	
	
	
	
	
	
	
	
	
	
	

	
	60
	-
	
	
	
	
	
	
	
	
	
	

	
	15
	
	
	
	
	
	
	
	-
	

	
	30
	
	
	
	
	
	
	
	
	
	
	

	
	60
	-
	
	
	
	
	
	
	
	
	
	

	NOTE 1:
Refers to the UL resource blocks shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth (Table [TBD]).


Unless given by Table 7.3.3-3, the minimum requirements specified in Tables 7.3.3-1 and 7.3.3-2 shall be verified with the network signalling value NS_01 (Table [TBD]) configured. 

Table 7.3.3-3: Network signaling value for reference sensitivity

	Operating band
	Network Signalling value

	n71
	35

	
	

	
	


For the UE which supports inter-band carrier aggregation, the minimum requirement for reference sensitivity in Table 7.3.3-1 shall be increased by the amount given in ΔRIB,c defined in subclause 7.3.3.1 for the applicable operating bands.
7.3.3.1
ΔRIB,c

7.3.3.1.1
ΔRIB,c  for two bands
Table 7.3.3.1.1-1: ΔRIB,c due to CA (two bands)

	Inter-band CA configuration
	E-UTRA Band
	ΔRIB,c [dB]

	
	
	

	
	
	


7.3.3.1.2
ΔRIB,c  for three bands

Table 7.3.3.1.2-1: ΔRIB,c due to CA (three bands)

	Inter-band CA configuration
	E-UTRA Band
	ΔRIB,c [dB]

	
	
	

	
	
	

	
	
	


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 NR operating bands specified in table [TBD].  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 uplink reference measurement channels (RMCs) are specified in [Annexe A]. Configurations of PDSCH and PDCCH before measurement are specified in [Annex C].
Table 7.3.4.1-1: Test Configuration Table
	Initial Conditions

	Test Environment as specified in

TS 38.508-1 [TBD] subclause TBD
	NC, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies as specified in

TS 38.508-1 [TBD] subclause TBD
	Low range, Mid range, High range

	Test Channel Bandwidths/SCS as specified in TS 38.508-1 [TBD] subclause TBD
	[Lowest/Lowest supported SCS per test channel BW, 

Mid/Lowest supported SCS per test channel BW, 

Highest/Lowest supported SCS per test channel BW]

	Test Parameters for Channel Bandwidths

	
	
	Downlink Configuration
	Uplink Configuration ???

	Ch BW
	SCS (kHz)
	Mod'n
	RB allocation ???
	Mod'n
	RB allocation

	
	
	
	FDD
	TDD
	
	FDD
	TDD

	5 MHz
	15
	QPSK
	25
	25
	QPSK
	TBD
	TBD

	
	30
	QPSK
	11
	11
	QPSK
	TBD
	TBD

	10 MHz
	15
	QPSK
	52
	52
	QPSK
	TBD
	TBD

	
	30
	QPSK
	24
	24
	QPSK
	TBD
	TBD

	
	60
	QPSK
	11
	11
	QPSK
	TBD
	TBD

	15 MHz
	15
	QPSK
	79
	79
	QPSK
	TBD
	TBD

	
	30
	QPSK
	38
	38
	QPSK
	TBD
	TBD

	
	60
	QPSK
	18
	18
	QPSK
	TBD
	TBD

	20 MHz
	15
	QPSK
	106
	106
	QPSK
	TBD
	TBD

	
	30
	QPSK
	51
	51
	QPSK
	TBD
	TBD

	
	60
	QPSK
	24
	24
	QPSK
	TBD
	TBD

	25 MHz
	15
	QPSK
	133
	133
	QPSK
	TBD
	TBD

	
	30
	QPSK
	65
	65
	QPSK
	TBD
	TBD

	
	60
	QPSK
	31
	31
	QPSK
	TBD
	TBD

	30 MHz
	15
	QPSK
	TBD
	TBD
	QPSK
	TBD
	TBD

	
	30
	QPSK
	TBD
	TBD
	QPSK
	TBD
	TBD

	
	60
	QPSK
	TBD
	TBD
	QPSK
	TBD
	TBD

	40 MHz
	15
	QPSK
	216
	216
	QPSK
	TBD
	TBD

	
	30
	QPSK
	106
	106
	QPSK
	TBD
	TBD

	
	60
	QPSK
	51
	51
	QPSK
	TBD
	TBD

	50 MHz
	15
	QPSK
	270
	270
	QPSK
	TBD
	TBD

	
	30
	QPSK
	133
	133
	QPSK
	TBD
	TBD

	
	60
	QPSK
	65
	65
	QPSK
	TBD
	TBD

	60 MHz
	30
	QPSK
	162
	162
	QPSK
	TBD
	TBD

	
	60
	QPSK
	79
	79
	QPSK
	TBD
	TBD

	80 MHz
	30
	QPSK
	217
	217
	QPSK
	TBD
	TBD

	
	60
	QPSK
	107
	107
	QPSK
	TBD
	TBD

	  100 MHz
	30
	QPSK
	273
	273
	QPSK
	TBD
	TBD

	
	60
	QPSK
	135
	135
	QPSK
	TBD
	TBD

	Note 1:
Test Channel Bandwidths are checked separately for each E-UTRA band, which applicable channel bandwidths are specified in Table TBD.

Note 2.
Depending on NR band, only the appropriate Uplink RB allocation value according to Table [TBD] is tested per Test Channel Bandwidth. The allocation shall be located as close as possible to the downlink operating band but confined within the transmission bandwidth configuration for the channel bandwidth


Connect the SS to the UE antenna connectors as shown in [TBD].

2.
The parameter settings for the cell are set up according to [TBD].

3.
Downlink signals are initially set up according to [TBD], and uplink signals according to [TBD].

4.
The UL Reference Measurement Channel is set according to Table 6.2.2.4.1-1 and Table 6.2.2.4.1-2.

5.
Propagation conditions are set according to [TBD].

6.
Ensure the UE is in State RRC_CONNECTED with generic procedure parameters Connectivity (FFS), DC bearer (FFS) according to TS 38.508-1 [5] clause [TBD]. Message contents are defined in clause 7.3.4.3. 
7.3.4.2
Test procedure
1. 
SS transmits PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to Table 7.3.4.1-1. The SS sends downlink MAC padding bits on the DL RMC.

2.
SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0 for C_RNTI to schedule the UL RMC according to Tables 7.3.4.1-1. Since the UE has no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC.

3.
Set the Downlink signal level to the appropriate REFSENS value defined in Table 7.3.3.1.  Send continuously uplink power control "up" commands in the uplink scheduling information to the UE to ensure the UE transmits PUMAX level for at least the duration of the Throughput measurement.
4.
Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex [TBD]. 
7.3.4.3
Message contents
Message contents are according to TS 38.508-1 [?] subclause [TBD].
7.3.5
Test requirement
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex [TBD] with parameters specified in Tables 7.3.5-1

Table 7.3.5-1: Reference sensitivity QPSK PREFSENS 

	Operating band / SCS / Channel bandwidth / Duplex-mode

	Operating Band
	SCS kHz
	5

MHz
(dBm)
	10

MHz
(dBm)
	15

MHz
(dBm)
	20

MHz
(dBm)
	25

MHz
(dBm)
	40

MHz
(dBm)
	50

MHz
(dBm)
	60

MHz
(dBm)
	80

MHz
(dBm)
	100 MHz
(dBm)
	Duplex Mode

	n71
	15
	[-97.2]
	[-94.0]
	[-91.6]
	[-86.0]
	
	
	
	
	
	
	FDD

	
	30
	FFS
	FFS
	FFS
	FFS
	
	
	
	
	
	
	

	
	60
	-
	FFS
	FFS
	FFS
	
	
	
	
	
	
	

	n77
	15
	
	-95.8+TT
	-94.0+TT
	-92.7+TT
	
	-89.6+TT
	-88.6+TT
	
	
	
	TDD

	
	30
	
	-96.1+TT
	-94.1+TT
	-92.9+TT
	
	-89.7+TT
	-88.7+TT
	-87.9+TT
	-86.6+TT
	-85.6+TT
	

	
	60
	-
	-96.5+TT
	-94.4+TT
	-93.1+TT
	
	-89.9+TT
	-88.8+TT
	-88.0+TT
	-86.7+TT
	-85.7+TT
	

	n77 (3.8 to 4.2 GHz)
	15
	
	-95.3+TT
	-93.5+TT
	-92.2+TT
	
	-89.1+TT
	-88.1+TT
	
	
	
	TDD

	
	30
	
	-95.6+TT
	-93.6+TT
	-92.4+TT
	
	-89.2+TT
	-88.2+TT
	-87.4+TT
	-86.1+TT
	-85.1+TT
	

	
	60
	-
	-96.0+TT
	-93.9+TT
	-92.6+TT
	
	-89.4+TT
	-88.3+TT
	-87.5+TT
	-86.2+TT
	-85.2+TT
	

	n78
	15
	
	-95.8+TT
	-94.0+TT
	-92.7+TT
	
	-89.6+TT
	-88.6+TT
	
	
	
	TDD

	
	30
	
	-96.1+TT
	-94.1+TT
	-92.9+TT
	
	-89.7+TT
	-88.7+TT
	-87.9+TT
	-86.6+TT
	-85.6+TT
	

	
	60
	
	-96.5+TT
	-94.4+TT
	-93.1+TT
	
	-89.9+TT
	-88.8+TT
	-88.0+TT
	-86.7+TT
	-85.7+TT
	

	n79
	
	
	
	
	
	
	-89.6+TT
	-88.6+TT
	
	
	
	TDD

	
	
	
	
	
	
	
	-89.7+TT
	-88.7+TT
	-87.9+TT
	-86.6+TT
	-85.6+TT
	

	
	
	
	
	
	
	
	-89.9+TT
	-88.8+TT
	-88.0+TT
	-86.7+TT
	-85.7+TT
	

	[NOTE 1:
Four Rx antenna ports shall be the baseline for this operating band.]

NOTE 2:
The transmitter shall be set to PUMAX as defined in subclause 6.2.1]


For the UE which supports inter-band carrier aggregation, the minimum requirement for reference sensitivity in Table 7.3.5-1 shall be increased by the amount given in ΔRIB,c defined in subclause 7.3.5.1 for the applicable operating bands.
7.3.5.1
ΔRIB,c

7.3.5.1.1
ΔRIB,c  for two bands
Table 7.3.3.1.1-1: ΔRIB,c due to CA (two bands)

	Inter-band CA configuration
	E-UTRA Band
	ΔRIB,c [dB]

	
	
	

	
	
	


7.3.5.1.2
ΔRIB,c  for three bands

Table 7.3.3.1.2-1: ΔRIB,c due to CA (three bands)

	Inter-band CA configuration
	E-UTRA Band
	ΔRIB,c [dB]

	
	
	

	
	
	

	
	
	


7.3A

Reference sensitivity power level for CA

Detailed structure of the subclause is TBD.
7.3B

Reference sensitivity power level for SUL operation

For SUL operation, the reference receive sensitivity (REFSENS) requirement for downlink bands specified in Table 7.3-1 (two antenna ports) and Table 7.3-2 (four antenna ports) shall be met for an uplink transmission bandwidth less than or equal to that specified in Table 7.3-3 or supplementary uplink transmission bandwidth less than or equal to that specified in Table 7.3B-1.

Table 7.3B-1: Supplementary Uplink configuration for reference sensitivity
	Downlink band/ Uplink band /  Channel bandwidth / NRB

	Downlink band
	Uplink band
	5

MHz
	10

MHz
	15

MHz
	20

MHz

	n78
	n80
	25
	52
	79
	106

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


For the UE that supports any of the SUL operation given in Table 7.3x-2, exceptions to the requirements specified in Table 7.3-1 (two antenna ports) and Table 7.3-2 (four antenna ports) are allowed when the uplink is active in a lower frequency band and is within a specified frequency range such that transmitter harmonics fall within the downlink transmission bandwidth assigned in a higher band as noted in Table 7.3x-2. For these exceptions, the UE shall meet the requirements specified in Table 7.3x-2 and Table 7.3x-3.

Table 7.3B-2: Reference sensitivity for SUL operation PREFSENS, SUL (exceptions due to harmonic issue)
	 Uplink band / Downlink band/ Channel bandwidth / MSD

	UL band
	DL band
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	40 MHz

	
	
	dB
	dB
	dB
	dB
	dB
	dB

	n80
	n781,2
	27.1
	23.9 
	22.1 
	20.9 
	
	17.9

	
	n783
	1.9
	1.1
	0.8
	0.3
	
	

	NOTE 1:
These requirements apply when there is at least one individual RE within the uplink transmission bandwidth of the aggressor (lower) band for which the 2nd transmitter harmonic is within the downlink transmission bandwidth of a victim (higher) band.
NOTE 2:
The requirements should be verified for UL EARFCN of the aggressor (lower) band (superscript LB) such that 
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NOTE 3:
The requirements are only applicable to channel bandwidths with a carrier frequency at 
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are the channel bandwidths configured in the aggressor (lower) and victim (higher) bands in MHz, respectively.


Table 7.3B-3: Supplementary Uplink configuration (exceptions due to harmonic issue)
	Downlink band/ Uplink band /  Channel bandwidth / NRB

	Downlink band
	Uplink band
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	20 MHz

	n78
	n80
	12
	26
	39
	531
	1002

	NOTE 1:
The configuration is used for measurement of MSD for NR channel bandwidth of 20MHz.
NOTE 2:
The configuration is used for measurement of MSD for NR channel bandwidth of 40MHz.


Table 7.3B-4: ΔRIB,c (two bands)
	SUL band
	NR Band
	ΔRIB,c [dB]

	SUL_n78_n80
	n78
	0.5

	
	n80
	0.2
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