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[bookmark: _GoBack]
<<< Start OF CHANGES >>>
7.2	Diversity characteristics
The UE is required to be equipped with a minimum of two Rx antenna ports in all operating bands except for the bands n7, n38, n41, n77, n78, n79 where the UE is required to be equipped with a minimum of four Rx antenna ports. An exception is allowed for two Rx vehicular UE to be equipped with a minimum of two Rx antenna ports in bands n7, n38, n41, n77, n78, n79. This requirement applies when the band is used as a standalone band or as part of a band combination.
For the single carrier REFSENS requirements in clause 7, the UE shall be verified with two Rx antenna ports in all supported frequency bands, additional requirements for four Rx ports shall be verified in operating bands where the UE is equipped with four Rx antenna ports.
For Rx requirements other than single carrier REFSENS in Clause 7, the UE shall be verified with four Rx antenna ports and skip two Rx antenna ports requirements in operating bands where the UE is equipped with four Rx antenna ports, otherwise, the UE shall be verified with two Rx antenna ports.
The above rules apply for all subclasses with the exception of clause 7.9.
For Aa Redcap UE the requirements in Section 7 assume that the receiver is required to be equipped with a minimum of single Rx antenna port. and maximum of two Rx antenna ports. Clause 7 requirements for four Rx antenna ports do not apply to a RedCap UE

<<< Unchanged Part Skipped >>>

[bookmark: _Toc27478341][bookmark: _Toc36227055]7.3.2	Reference sensitivity power level
[bookmark: _Toc36227056][bookmark: _Toc27478342]7.3.2.1	Test purpose
The test purpose is to verify the ability of the UE 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.
[bookmark: _Toc36227057][bookmark: _Toc27478343]7.3.2.2	Test applicability
This test case applies to all types of NR UE release 15 and forward.
[bookmark: _Toc36227058][bookmark: _Toc27478344]7.3.2.3	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.2.2.2, A.2.3.2, A.3.2 and A.3.3 (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 7.3.2.3-1a, 7.3.2.3-1b, Table 7.3.2-1c, Table 7.3.2-1d and Table 7.3.2.3-2.
Table 7.3.2.3-1a: Two antenna port reference sensitivity QPSK PREFSENS for FDD bands
	Operating band / SCS / Channel bandwidth

	Operating Band
	SCS kHz
	5
MHz
(dBm)
	10
MHz
(dBm)
	15
MHz
(dBm)
	20
MHz
(dBm)
	25
MHz
(dBm)
	30 MHz (dBm)
	35 MHz (dBm)
	40
MHz
(dBm)
	45 MHz (dBm)
	50
MHz
(dBm)

	n1
	15
	-100.0
	-96.8
	-95.0
	-93.8
	-92.7
	-91.9
	
	-90.6
	-90.1
	-89.6

	
	30
	
	-97.1
	-95.1
	-94.0
	-92.8
	-92.0
	
	-90.7
	-90.2
	-89.7

	
	60
	
	-97.5
	-95.4
	-94.2
	-93.0
	-92.1
	
	-90.9
	-90.3
	-89.7

	n2
	15
	-98
	-94.8
	-93
	-91.8
	-90.7
	-84.1
	
	-81.5
	
	

	
	30
	
	-95.1
	-93.1
	-92
	-90.8
	-84.2
	
	-81.6
	
	

	
	60
	
	-95.5
	-93.4
	-92.2
	-90.9
	-84.3
	
	-81.7
	
	

	n3
	15
	-97.0
	-93.8
	-92.0
	-90.8
	-89.7
	-88.9
	-86.2
	-82.3
	-81.3
	-79.7

	
	30
	
	-94.1
	-92.1
	-91.0
	-89.8
	-89.0
	-86.3
	-82.4
	-81.4
	-79.8

	
	60
	
	-94.5
	-92.4
	-91.2
	-90.0
	-89.1
	-86.4
	-82.6
	-81.5
	-79.9

	n5
	15
	-98.0
	-94.8
	-93.0
	-86.8
	-84.8
	
	
	
	
	

	
	30
	
	-95.1
	-93.1
	-88.6
	-84.9
	
	
	
	
	

	n71
	15
	-98.0
	-94.8
	-93.0
	-91.8
	
	
	
	
	
	

	
	30
	
	-95.1
	-93.1
	-92.0
	
	
	
	
	
	

	
	60
	
	-95.5
	-93.4
	-92.2
	
	
	
	
	
	

	n8
	15
	-97.0
	-93.8
	-91.4
	-85.8
	
	
	-78.4
	
	
	

	
	30
	
	-94.1
	-91.7
	-87.2
	
	
	-78.5
	
	
	

	n12
	15
	-97.0
	-93.8
	-84.0
	
	
	
	
	
	
	

	
	30
	
	-94.1
	-84.1
	
	
	
	
	
	
	

	n14
	15
	-97.0
	-93.8
	
	
	
	
	
	
	
	

	
	30
	
	-94.1
	
	
	
	
	
	
	
	

	n20
	15
	-97.0
	-93.8
	-91.0
	-89.8
	
	
	
	
	
	

	
	30
	
	-94.1
	-91.1
	-90.0
	
	
	
	
	
	

	n24
	15
	-100.0
	-96.8
	
	
	
	
	
	
	
	

	
	30
	
	-97.1
	
	
	
	
	
	
	
	

	
	60
	
	-97.5
	
	
	
	
	
	
	
	

	n25
	15
	-96.5
	-93.3
	-91.5
	-90.3
	-89.3
	-82.2
	
	-79.5
	
	

	
	30
	
	-93.6
	-91.6
	-90.5
	-89.4
	-82.3
	
	-79.6
	
	

	
	60
	
	-94.0
	-91.9
	-90.7
	-89.6
	-82.4
	
	-79.7
	
	

	n26
	15
	-97.56
	-94.56
	-92.76
	-87.6
	
	
	
	
	
	

	
	30
	
	-94.86
	-92.76
	-87.7
	
	
	
	
	
	

	n28
	15
	-98.5
	-95.5
	-93.5
	-90.8
	
	-78.5
	
	
	
	

	
	30
	
	-95.6
	-93.6
	-91.0
	
	-78.6
	
	
	
	

	n30
	15
	-99.0
	-95.8
	
	
	
	
	
	
	
	

	
	30
	
	-96.1
	
	
	
	
	
	
	
	

	n65
	15
	-99.5
	-96.3
	-94.5
	-93.3
	
	
	
	
	
	-89.2

	
	30
	
	-96.6
	-94.6
	-93.5
	
	
	
	
	
	-89.3

	
	60
	
	-97.0
	-94.9
	-93.7
	
	
	
	
	
	-89.4

	n66
	15
	-99.5
	-96.3
	-94.5
	-93.3
	-92.2
	-91.4
	
	-90.1
	-89.6
	

	
	30
	
	-96.6
	-94.6
	-93.5
	-92.3
	-91.5
	
	-90.2
	-89.7
	

	
	60
	
	-97.0
	-94.9
	-93.7
	-92.5
	-91.6
	
	-90.4
	-89.8
	

	
	15
	-100.0
	-96.8
	-95.0
	-93.8
	-92.7
	
	
	
	
	

	n70
	30
	
	-97.1
	-95.1
	-94.0
	-92.8
	
	
	
	
	

	
	60
	
	-97.5
	-95.4
	-94.2
	-93.0
	
	
	
	
	

	n71
	15
	-97.2
	-94.0
	-91.6
	-86.0
	
	
	
	
	
	

	
	30
	
	-94.3
	-91.9
	-87.4
	
	
	
	
	
	

	n74
	15
	-99.53
	-96.33
	-94.53
	-89.33
	
	
	
	
	
	

	
	30
	
	-96.63
	-94.63
	-89.53
	
	
	
	
	
	

	
	60
	
	-97.03
	-94.93
	-89.63
	
	
	
	
	
	

	NOTE 1:	Four Rx antenna ports shall be the baseline for this operating band except for two Rx vehicular UE. Four Rx antenna ports for RedCap UE is not supported for this operating band.
NOTE 2:	The transmitter shall be set to PUMAX as defined in clause 6.2.4
NOTE 3:	The requirement is modified by -0.5 dB when the assigned NR channel bandwidth is confined within     1475.9 - 1510.9 MHz.
NOTE 4:	Void
NOTE 5:	Void
NOTE 6:	Values are modified by -0.5dB when carrier channel BW is between 865MHz and 894MHz.
NOTE 7:	Void.



Table 7.3.2.3-1b: Two antenna port reference sensitivity QPSK PREFSENS for TDD, SDL and FDD with variable duplex operation bands
	Operating band / SCS / Channel bandwidth / REFSENS

	Operating band
	SCS
kHz
	Channel bandwidth (MHz)
	REFSENS (dBm)8
	Duplex Mode

	n34
	15
	5, 10, 15
	-100 + 10log10(NRB/25)
	TDD

	
	30
	10, 15
	-97.1 + 10log10(NRB/24)
	

	
	60
	10, 15
	-97.5 + 10log10(NRB/11)
	

	n381
	15
	5, 10, 15, 20, 25, 30, 40
	-100 + 10log10(NRB/25)
	TDD

	
	30
	10, 15, 20, 25, 30, 40
	-97.1 + 10log10(NRB/24)
	

	
	60
	10, 15, 20, 25, 30, 40
	-97.5 + 10log10(NRB/11)
	

	n39
	15
	5, 10, 15, 20, 25, 30, 40
	-100 + 10log10(NRB/25)
	TDD

	
	30
	10, 15, 20, 25, 30, 40
	-97.1 + 10log10(NRB/24)
	

	
	60
	10, 15, 20, 25, 30, 40
	-97.5 + 10log10(NRB/11)
	

	n40
	15
	5, 10, 15, 20, 25, 30, 40, 50
	-100 + 10log10(NRB/25)
	TDD

	
	30
	10, 15, 20, 25, 30, 40, 50, 60, 80, 90, 100
	-97.1 + 10log10(NRB/24)
	

	
	60
	10, 15, 20, 25, 30, 40, 50, 60, 80, 90, 100
	-97.5 + 10log10(NRB/11)
	

	n411
	15
	10, 15, 20, 30, 40, 50
	-94.8 + 10log10(NRB/50)
	TDD

	
	30
	10, 15, 20, 30, 40, 50, 60, 70, 80, 90, 100
	-95.1 + 10log10(NRB/24)
	

	
	60
	10, 15, 20, 30, 40, 50, 60, 70, 80, 90, 100
	-95.5 + 10log10(NRB/11)
	

	n481
	15
	5, 10, 15, 20, 30, 40, 505
	-99 + 10log10(NRB/25)
	TDD

	
	30
	10, 15, 20, 30, 40, 505, 605, 705, 805, 905, 1005
	-96.1 + 10log10(NRB/24)
	

	
	60
	10, 15, 20, 30, 40, 505, 605, 705, 805, 905, 1005
	-96.5 + 10log10(NRB/11)
	

	n50
	15
	5, 10, 15, 20, 30, 40, 50
	-100 + 10log10(NRB/25)
	TDD

	
	30
	10, 15, 20, 30, 40, 50, 60, 80
	-97.1 + 10log10(NRB/24)
	

	
	60
	10, 15, 20, 30, 40, 50, 60, 80
	-97.5 + 10log10(NRB/11)
	

	n51
	15
	5
	-100
	TDD

	n53
	15
	5, 10
	-100 + 10log10(NRB/25)
	TDD

	
	30
	10
	-97.1
	

	
	60
	10
	-97.5
	

	n757
	15
	5,10,15,20
	-100 + 10log10(NRB/25)
	SDL

	
	30
	10,15,20
	-97.1 + 10log10(NRB/24)
	

	
	60
	10,15,20
	-97.5 + 10log10(NRB/11)
	

	n767
	15
	5
	-100
	SDL

	n771,4
	15
	10, 15, 20, 40, 50
	-95.3 + 10log10(NRB/50)
	TDD

	
	30
	10, 15, 20, 40, 50, 60, 70, 80, 90, 100
	-95.6 + 10log10(NRB/24)
	

	
	60
	10, 15, 20, 40, 50, 60, 70, 80, 90, 100
	-96.0 + 10log10(NRB/11)
	

	en781
	15
	10, 15, 20, 40, 50
	-95.8 + 10log10(NRB/50)
	TDD

	
	30
	10, 15, 20, 40, 50, 60, 70, 80, 90, 100
	-96.1 + 10log10(NRB/24)
	

	
	60
	10, 15, 20, 40, 50, 60, 70, 80, 90, 100
	-96.5 + 10log10(NRB/11)
	

	n791
	15
	40, 50
	-89.6 + 10log10(NRB/216)
	TDD

	
	30
	40, 50, 60, 80, 100
	-89.7 + 10log10(NRB/106)
	

	
	60
	40, 50, 60, 80, 100
	-89.9 + 10log10(NRB/51)
	

	NOTE 1:	Four Rx antenna ports shall be the baseline for this operating band except for two Rx vehicular UE. Four Rx antenna ports for RedCap UE is not supported for this operating band.
NOTE 2:	The transmitter shall be set to PUMAX as defined in clause 6.2.4.
NOTE 3:	Void
NOTE 4:	The requirement is modified by -0.5 dB when the assigned UE channel bandwidth is confined within 3300 - 3800 MHz.
NOTE 5:	For these bandwidths, the minimum requirements are restricted to operation when carrier is configured as a downlink carrier part of CA configuration.
NOTE 6:	Void
NOTE 7:	For SDL bands, the reference sensitivity requirements shall be verified by inter-band CA combinations with SDL band, which are supported by UE.
NOTE 8:	The REFSENS value is rounded to the nearest number down to one decimal point. “NRB” in REFSENS formula is the maximum transmission bandwidth configuration as defined in Table 5.3.2-1.



<<< Unchanged Part Skipped >>>
7.3.2.5	Test requirement
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A3.2 with reference receive power level specified in Tables 7.3.2.5-1a and Tables 7.3.2.5-1b for 2 Rx antenna port, Tables 7.3.2.5-2 a and Tables 7.3.2.5-2b for 4 Rx antenna port, Table 7.3.2.5-2c and Table 7.3.2.5-2d for PC2 UE on FDD bands, and parameters specified Tables 7.3.2.4.1-1, Tables 7.3.2.4.1-2 and Tables 7.3.2.4.1-3.

Table 7.3.2.5-1a: Two antenna port Reference sensitivity QPSK PREFSENS for FDD bands
	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)
	30 MHz (dBm)
	35 MHz (dBm)
	40
MHz
(dBm)
	45
MHz
(dBm)
	50
MHz
(dBm)
	Duplex Mode

	n1
	15
	-100.0 +TT
	-96.8 +TT
	-95.0 +TT
	-93.8 +TT
	-92.7
+TT
	-91.9
+TT
	
	-90.6 +TT
	-90.1 +TT
	-89.6 +TT
	FDD

	
	30
	
	-97.1 +TT
	-95.1 +TT
	-94.0 +TT
	-92.8 +TT
	-92.0 +TT
	
	-90.7 +TT
	-90.2 +TT
	-89.7 +TT
	

	
	60
	
	-97.5 +TT
	-95.4 +TT
	-94.2 +TT
	-93.0 +TT
	-92.1 +TT
	
	-90.9 +TT
	-90.3 +TT
	-89.7 +TT
	

	n2
	15
	-98.0 +TT
	-94.8 +TT
	-93.0 +TT
	-91.8 +TT
	-90.7 +TT
	-84.1 +TT
	
	-81.5 +TT
	
	
	FDD

	
	30
	
	-95.1 +TT
	-93.1 +TT
	-92.0 +TT
	-90.8 +TT
	-84.2 +TT
	
	-81.6 +TT
	
	
	

	
	60
	
	-95.5 +TT
	-93.4 +TT
	-92.2 +TT
	-90.9 +TT
	-84.3 +TT
	
	-81.7 +TT
	
	
	

	n3
	15
	-97.0 +TT
	-93.8 +TT
	-92.0 +TT
	-90.8 +TT
	-89.7 +TT
	-88.9 +TT
	-86.2+TT
	-87.6 +TT
	-81.3+TT
	-79.7 +TT
	FDD

	
	30
	
	-94.1 +TT
	-92.1 +TT
	-91.0 +TT
	-89.8 +TT
	-89.0 +TT
	-86.3+TT
	-87.7 +TT
	-81.4+TT
	-79.8 +TT
	

	
	60
	
	-94.5 +TT
	-92.4 +TT
	-91.2 +TT
	-90.0 +TT
	-89.1 +TT
	-86.4+TT
	-87.9 +TT
	-81.5+TT
	-79.9 +TT
	

	n5
	15
	-98.0 +TT
	-94.8 +TT
	 -93.0 +TT 
	-86.8 +TT
	-84.8 +TT
	
	
	
	
	
	FDD

	
	30
	
	-95.1 +TT
	-93.1 +TT
	-88.6 +TT
	-84.9 +TT
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	

	n71
	15
	-98.0 +TT
	-94.8 +TT
	-93.0 +TT
	-91.8 +TT
	
	
	
	
	
	
	FDD

	
	30
	
	-95.1 +TT
	-93.1 +TT
	-92.0 +TT
	
	
	
	
	
	
	

	
	60
	
	-95.5 +TT
	-93.4 +TT
	-92.2 +TT
	
	
	
	
	
	
	

	n8
	15
	-97.0 +TT
	-93.8 +TT
	-91.4 +TT
	-85.8 +TT
	
	
	-78.4+TT
	
	
	
	FDD

	
	30
	
	-94.1 +TT
	-91.7 +TT
	-87.2 +TT
	
	
	-78.5+TT
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	

	n12
	15
	-97.0 +TT
	-93.8 +TT
	-84.0 +TT
	
	
	
	
	
	
	
	FDD

	
	30
	
	-94.1 +TT
	-84.1 +TT
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	

	n14
	15
	-97.0 +TT
	-93.8 +TT
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	-94.1 +TT
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	

	n20
	15
	-97.0 +TT
	-93.8 +TT
	-91.0 +TT
	-89.8 +TT
	
	
	
	
	
	
	FDD

	
	30
	
	-94.1 +TT
	-91.1 +TT
	-90.0 +TT
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	

	n24
	15
	-100.0 +TT
	-96.8 +TT
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	-97.1 +TT
	
	
	
	
	
	
	
	
	

	
	60
	
	-97.5 +TT
	
	
	
	
	
	
	
	
	

	n25
	15
	-96.5 +TT
	-93.3 +TT
	-91.5 +TT
	-90.3 +TT
	-89.3 +TT
	-82.2 +TT
	
	-79.5 +TT
	
	
	FDD

	
	30
	
	-93.6 +TT
	-91.6 +TT
	-90.5 +TT
	-89.4 +TT
	-82.3 +TT
	
	-79.6 +TT
	
	
	

	
	60
	
	-94.0 +TT
	-91.9 +TT
	-90.7 +TT
	-89.6 +TT
	-82.4 +TT
	
	-79.7 +TT
	
	
	

	n26
	15
	-97.5 +TT
	-94.5 +TT
	-92.7 +TT
	-87.6 +TT
	
	
	
	
	
	
	

	
	30
	
	-94.8 +TT
	-92.7 +TT
	-87.7 +TT
	
	
	
	
	
	
	

	n28
	15
	-98.5 +TT
	-95.5 +TT
	-93.5 +TT
	-90.8 +TT
	
	-78.5 +TT
	
	
	
	
	FDD

	
	30
	
	-95.6 +TT
	-93.6 +TT
	-91.0 +TT
	
	-78.6 +TT
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	

	n30
	15
	-99.0 +TT
	-95.8 +TT
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	-96.1 +TT
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	

	n65
	15
	-99.5+TT
	-96.3+TT
	-94.5+TT
	-93.3+TT
	
	
	
	
	
	
	FDD

	
	30
	
	-96.6+TT
	-94.6+TT
	-93.5+TT
	
	
	
	
	
	
	

	
	60
	
	-97.0+TT
	-94.9+TT
	-93.7+TT
	
	
	
	
	
	
	

	n66
	15
	-99.5 +TT
	-96.3 +TT
	-94.5 +TT
	-93.3 +TT
	-92.2 +TT
	-91.4 +TT
	
	-90.1 +TT
	
	
	FDD

	
	30
	
	-96.6 +TT
	-94.6 +TT
	-93.5 +TT
	-92.3 +TT
	-91.5 +TT
	
	-90.2 +TT
	
	
	

	
	60
	
	-97.0 +TT
	-94.9 +TT
	-93.7 +TT
	-92.5 +TT
	-91.6 +TT
	
	-90.4 +TT
	
	
	

	n70
	15
	-100.0 +TT
	-96.8 +TT
	-95.0 +TT
	-93.8 +TT
	-92.7 +TT
	
	
	
	
	
	FDD

	
	30
	
	-97.1 +TT
	-95.1 +TT
	-94.0 +TT
	-92.8 +TT
	
	
	
	
	
	

	
	60
	
	-97.5 +TT
	-95.4 +TT
	-94.2 +TT
	-93.0 +TT
	
	
	
	
	
	

	n71
	15
	-97.2 +TT
	-94.0 +TT
	-91.6 +TT
	-86.0 +TT
	
	
	
	
	
	
	FDD

	
	30
	
	-94.3 +TT
	-91.9 +TT
	-87.4 +TT
	
	
	
	
	
	
	

	
	60
	-
	
	
	
	
	
	
	
	
	
	

	n74
	15
	-99.53 +TT
	-96.33 +TT
	-94.53 +TT
	-93.33 +TT
	
	
	
	
	
	
	FDD

	
	30
	
	-96.63 +TT
	-94.63 +TT
	-93.53 +TT
	
	
	
	
	
	
	

	
	60
	
	-97.03 +TT
	-94.93 +TT
	-93.73 +TT
	
	
	
	
	
	
	

	NOTE 1:	Four Rx antenna ports shall be the baseline for this operating band except for two Rx vehicular UE. Four Rx antenna ports for RedCap UE is not supported for this operating band.
NOTE 2:	The transmitter shall be set to PUMAX as defined in subclause 6.2.4 
NOTE 3:	3 indicates that the requirement is modified by -0.5 dB when the assigned NR channel bandwidth is confined within 1475.9-1510.9 MHz.
NOTE 4:	Void
NOTE 5:	Void
NOTE 6:	TT for each frequency and channel bandwidth is specified in Table 7.3.2.5-3.



Table 7.3.2.5-1b: Two antenna port reference sensitivity QPSK PREFSENS for TDD, SDL and FDD with variable duplex operation bands
	Operating band / SCS / Channel bandwidth / REFSENS

	Operating band
	SCS
kHz
	Channel bandwidth (MHz)
	REFSENS (dBm)8
	Duplex Mode

	n34
	15
	5, 10, 15
	-100 + 10log10(NRB/25)+TT
	TDD

	
	30
	10, 15
	-97.1 + 10log10(NRB/24)+TT
	

	
	60
	10, 15
	-97.5 + 10log10(NRB/11)+TT
	

	n381
	15
	5, 10, 15, 20, 25, 30, 40
	-100 + 10log10(NRB/25)+TT
	TDD

	
	30
	10, 15, 20, 25, 30, 40
	-97.1 + 10log10(NRB/24)+TT
	

	
	60
	10, 15, 20, 25, 30, 40
	-97.5 + 10log10(NRB/11)+TT
	

	n39
	15
	5, 10, 15, 20, 25, 30, 40
	-100 + 10log10(NRB/25)+TT
	TDD

	
	30
	10, 15, 20, 25, 30, 40
	-97.1 + 10log10(NRB/24)+TT
	

	
	60
	10, 15, 20, 25, 30, 40
	-97.5 + 10log10(NRB/11)+TT
	

	n40
	15
	5, 10, 15, 20, 25, 30, 40, 50
	-100 + 10log10(NRB/25)+TT
	TDD

	
	30
	10, 15, 20, 25, 30, 40, 50, 60, 80, 90, 100
	-97.1 + 10log10(NRB/24)+TT
	

	
	60
	10, 15, 20, 25, 30, 40, 50, 60, 80, 90, 100
	-97.5 + 10log10(NRB/11)+TT
	

	n411
	15
	10, 15, 20, 30, 40, 50
	-94.8 + 10log10(NRB/50)+TT
	TDD

	
	30
	10, 15, 20, 30, 40, 50, 60, 70, 80, 90, 100
	-95.1 + 10log10(NRB/24)+TT
	

	
	60
	10, 15, 20, 30, 40, 50, 60, 70, 80, 90, 100
	-95.5 + 10log10(NRB/11)+TT
	

	n481
	15
	5, 10, 15, 20, 30, 40, 505
	-99 + 10log10(NRB/25)+TT
	TDD

	
	30
	10, 15, 20, 30, 40, 505, 605, 705, 805, 905, 1005
	-96.1 + 10log10(NRB/24) +TT
	

	
	60
	10, 15, 20, 30, 40, 505, 605, 705, 805, 905, 1005
	-96.5 + 10log10(NRB/11)+TT
	

	n50
	15
	5, 10, 15, 20, 30, 40, 50
	-100 + 10log10(NRB/25)+TT
	TDD

	
	30
	10, 15, 20, 30, 40, 50, 60, 80
	-97.1 + 10log10(NRB/24)+TT
	

	
	60
	10, 15, 20, 30, 40, 50, 60, 80
	-97.5 + 10log10(NRB/11)+TT
	

	n51
	15
	5
	-100+TT
	TDD

	n53
	15
	5, 10
	-100 + 10log10(NRB/25)+TT
	TDD

	
	30
	10
	-97.1+TT
	

	
	60
	10
	-97.5+TT
	

	n771,4
	15
	10, 15, 20, 40, 50
	-95.3 + 10log10(NRB/50)+TT
	TDD

	
	30
	10, 15, 20, 40, 50, 60, 70, 80, 90, 100
	-95.6 + 10log10(NRB/24)+TT
	

	
	60
	10, 15, 20, 40, 50, 60, 70, 80, 90, 100
	-96.0 + 10log10(NRB/11)+TT
	

	n781
	15
	10, 15, 20, 40, 50
	-95.8 + 10log10(NRB/50) +TT
	TDD

	
	30
	10, 15, 20, 40, 50, 60, 70, 80, 90, 100
	-96.1 + 10log10(NRB/24) +TT
	

	
	60
	10, 15, 20, 40, 50, 60, 70, 80, 90, 100
	-96.5 + 10log10(NRB/11)+TT
	

	n791
	15
	40, 50
	-89.6 + 10log10(NRB/216)+TT
	TDD

	
	30
	40, 50, 60, 80, 100
	-89.7 + 10log10(NRB/106) +TT
	

	
	60
	40, 50, 60, 80, 100
	-89.9 + 10log10(NRB/51) +TT
	

	NOTE 1:	Four Rx antenna ports shall be the baseline for this operating band except for two Rx vehicular UE. Four Rx antenna ports for RedCap UE is not supported for this operating band.
NOTE 2:	The transmitter shall be set to PUMAX as defined in clause 6.2.4.
NOTE 3:	Void
NOTE 4:	The requirement is modified by -0.5 dB when the assigned UE channel bandwidth is confined within 3300 - 3800 MHz.
NOTE 5:	For these bandwidths, the minimum requirements are restricted to operation when carrier is configured as a downlink carrier part of CA configuration.
NOTE 6:	Void
NOTE 7:	For SDL bands, the reference sensitivity requirements shall be verified by inter-band CA combinations with SDL band, which are supported by UE.
NOTE 8:	The REFSENS value is rounded to the nearest number down to one decimal point. “NRB” in REFSENS formula is the maximum transmission bandwidth configuration as defined in Table 5.3.2-1.
NOTE 9:	TT for each frequency and channel bandwidth is specified in Table 7.3.2.5-3.



Table 7.3.2.5-2a: Four antenna port Reference sensitivity QPSK PREFSENS FDD bands
	Operating Band
	SCS kHz
	5
MHz
(dBm)
	10
MHz
(dBm)
	15
MHz
(dBm)
	20
MHz
(dBm)
	25
MHz
(dBm)
	30
MHz (dBm)
	35
 MHz (dBm)
	40
MHz
(dBm)
	45 MHz
(dBm)
	50
MHz
(dBm)
	Duplex Mode

	n1
	15
	-102.7 +TT
	-99.5 +TT
	-97.7 +TT
	-96.5 +TT
	-95.4
+TT
	-94.6 +TT
	
	-93.3 +TT
	-92.8 +TT
	-92.3 +TT
	FDD

	
	30
	
	-99.8 +TT
	-97.8 +TT
	-96.7 +TT
	-95.5 +TT
	-94.7 +TT
	
	-93.4 +TT
	-92.9 +TT
	-92.4 +TT
	

	
	60
	
	-100.2 +TT
	-98.1 +TT
	-96.9 +TT
	-95.7 +TT
	-94.8 +TT
	
	-93.6 +TT
	-93 +TT
	-92.4 +TT
	

	n2
	15
	-100.7 +TT
	-97.5 +TT
	-95.7 +TT
	-94.5 +TT
	-93.4 +TT
	-86.8 +TT
	
	-84.2 +TT
	
	
	FDD

	
	30
	
	-97.8 +TT
	-95.8 +TT
	-94.7 +TT
	-93.5 +TT
	-86.9 +TT
	
	-83.3 +TT
	
	
	

	
	60
	
	-98.2 +TT
	-96.1 +TT
	-94.9 +TT
	-93.6 +TT
	-87.0 +TT
	
	-84.4 +TT
	
	
	

	n3
	15
	-99.7 +TT
	-96.5 +TT
	-94.7 +TT
	-93.5 +TT
	-92.4 +TT
	-91.6 +TT
	-88.9+TT
	-90.3 +TT
	-84.0+TT
	-82.4 +TT
	FDD

	
	30
	
	-96.8 +TT
	-94.8 +TT
	-93.7 +TT
	-92.5 +TT
	-91.7 +TT
	-90.0+TT
	-90.4 +TT
	-84.1+TT
	-82.5 +TT
	

	
	60
	
	-97.2 +TT
	-95.1 +TT
	-93.9 +TT
	-92.7 +TT
	-91.8 +TT
	-90.1+TT
	-90.6 +TT
	-84.2+TT
	-82.6 +TT
	

	n71
	15
	-100.7 +TT
	-97.5 +TT
	-95.7 +TT
	-94.5 +TT
	
	
	
	
	
	
	FDD

	
	30
	
	-97.8 +TT
	-95.8 +TT
	-94.7 +TT
	
	
	
	
	
	
	

	
	60
	
	-98.2 +TT
	-97.1 +TT
	-94.9 +TT
	
	
	
	
	
	
	

	n8
	15
	-99.7 +TT
	-96.5 +TT
	-94.1 +TT
	-88.5 +TT
	
	
	
	
	
	
	FDD

	
	30
	
	-96.8 +TT
	-94.4 +TT
	-89.9 +TT
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	

	n30
	15
	-101.7 +TT
	-98.5 +TT
	
	
	
	
	
	
	
	
	FDD

	
	30
	
	-98.8 +TT
	
	
	
	
	
	
	
	
	

	
	60
	
	
	
	
	
	
	
	
	
	
	

	n66
	15
	-102.2 +TT
	-99.0 +TT
	-97.2 +TT
	-96.0 +TT
	-94.9 +TT
	-94.1 +TT
	
	-92.8 +TT
	
	
	FDD

	
	30
	
	-99.3 +TT
	-97.3 +TT
	-96.2 +TT
	-95.0 +TT
	-94.2 +TT
	
	-92.9 +TT
	
	
	

	
	60
	
	-99.7 +TT
	-97.6 +TT
	-96.4 +TT
	-95.2 +TT
	-94.3 +TT
	
	-93.1 +TT
	
	
	

	n70
	15
	-102.7 +TT
	-99.5 +TT
	-97.7 +TT
	-96.5 +TT
	-95.4 +TT
	
	
	
	
	
	FDD

	
	30
	
	-99.8 +TT
	-97.8 +TT
	-96.7 +TT
	-95.5 +TT
	
	
	
	
	
	

	
	60
	
	-100.2 +TT
	-98.1 +TT
	-96.9 +TT
	-95.7 +TT
	
	
	
	
	
	

	NOTE 1:	Four Rx antenna ports shall be the baseline for above listed operating band except for two Rx vehicular UE. Four Rx antenna ports for RedCap UE is not supported for this operating band.
NOTE 2	The requirement is modified by -0.5 dB when the assigned UE channel bandwidth is confined within 3300 - 3800 MHz.
NOTE 3:	For these bandwidths, the minimum requirements are restricted to operation when carrier is configured as a downlink carrier part of CA configuration.
NOTE 4:	TT for each frequency and channel bandwidth is specified in Table 7.3.2.5-3.



Table 7.3.2.5-2b: Four antenna port Reference sensitivity QPSK PREFSENS for TDD, SDL and FDD with variable duplex operation bands
	Operating band / SCS / Channel bandwidth / REFSENS

	Operating band
	SCS
kHz
	Channel bandwidth (MHz)
	REFSENS (dBm)8
	Duplex Mode

	n34
	15
	5, 10, 15
	-100 + 10log10(NRB/25)-2.7 +TT
	TDD

	
	30
	10, 15
	-97.1 + 10log10(NRB/24)+-2.7 TT
	

	
	60
	10, 15
	-97.5 + 10log10(NRB/11)-2.7 +TT
	

	n381
	15
	5, 10, 15, 20, 25, 30, 40
	-100 + 10log10(NRB/25)-2.7 +TT
	TDD

	
	30
	10, 15, 20, 25, 30, 40
	-97.1 + 10log10(NRB/24)-2.7 +TT
	

	
	60
	10, 15, 20, 25, 30, 40
	-97.5 + 10log10(NRB/11)-2.7 +TT
	

	n39
	15
	5, 10, 15, 20, 25, 30, 40
	-100 + 10log10(NRB/25)-2.7 +TT
	TDD

	
	30
	10, 15, 20, 25, 30, 40
	-97.1 + 10log10(NRB/24)-2.7 +TT
	

	
	60
	10, 15, 20, 25, 30, 40
	-97.5 + 10log10(NRB/11)-2.7 +TT
	

	n40
	15
	5, 10, 15, 20, 25, 30, 40, 50
	-100 + 10log10(NRB/25) -2.7 +TT
	TDD

	
	30
	10, 15, 20, 25, 30, 40, 50, 60, 80, 90, 100
	-97.1 + 10log10(NRB/24)-2.7 +TT
	

	
	60
	10, 15, 20, 25, 30, 40, 50, 60, 80, 90, 100
	-97.5 + 10log10(NRB/11)-2.7 +TT
	

	n411
	15
	10, 15, 20, 30, 40, 50
	-94.8 + 10log10(NRB/50)-2.7 +TT
	TDD

	
	30
	10, 15, 20, 30, 40, 50, 60, 70, 80, 90, 100
	-95.1 + 10log10(NRB/24)-2.7 +TT
	

	
	60
	10, 15, 20, 30, 40, 50, 60, 70, 80, 90, 100
	-95.5 + 10log10(NRB/11)-2.7 +TT
	

	n481
	15
	5, 10, 15, 20, 30, 40, 505
	-99 + 10log10(NRB/25)-2.2 +TT
	TDD

	
	30
	10, 15, 20, 40, 505, 605, 705, 805, 905, 1005
	-96.1 + 10log10(NRB/24)-2.2 +TT
	

	
	60
	10, 15, 20, 40, 505, 605, 705, 805, 905, 1005
	-96.5 + 10log10(NRB/11)-2.2+TT
	

	n771,4
	15
	10, 15, 20, 40, 50
	-95.3 + 10log10(NRB/50)-2.2 +TT
	TDD

	
	30
	10, 15, 20, 40, 50, 60, 70, 80, 90, 100
	-95.6 + 10log10(NRB/24)-2.2 +TT
	

	
	60
	10, 15, 20, 40, 50, 60, 70, 80, 90, 100
	-96.0 + 10log10(NRB/11)-2.2 +TT
	

	n781
	15
	10, 15, 20, 40, 50
	-95.8 + 10log10(NRB/50)-2.2 +TT
	TDD

	
	30
	10, 15, 20, 40, 50, 60, 70, 80, 90, 100
	-96.1 + 10log10(NRB/24)-2.2 +TT
	

	
	60
	10, 15, 20, 40, 50, 60, 70, 80, 90, 100
	-96.5 + 10log10(NRB/11)-2.2 +TT
	

	n791
	15
	40, 50
	-89.6 + 10log10(NRB/216)-2.2 +TT
	TDD

	
	30
	40, 50, 60, 80, 100
	-89.7 + 10log10(NRB/106)-2.2 +TT
	

	
	60
	40, 50, 60, 80, 100
	-89.9 + 10log10(NRB/51)-2.2 +TT
	

	NOTE 1:	Four Rx antenna ports shall be the baseline for this operating band except for two Rx vehicular UE. Four Rx antenna ports for RedCap UE is not supported for this operating band.
NOTE 2:	The transmitter shall be set to PUMAX as defined in clause 6.2.4.
NOTE 3:	Void
NOTE 4:	The requirement is modified by -0.5 dB when the assigned UE channel bandwidth is confined within 3300 - 3800 MHz.
NOTE 5:	For these bandwidths, the minimum requirements are restricted to operation when carrier is configured as a downlink carrier part of CA configuration.
NOTE 6:	Void
NOTE 7:	For SDL bands, the reference sensitivity requirements shall be verified by inter-band CA combinations with SDL band, which are supported by UE.
NOTE 8:	The REFSENS value is rounded to the nearest number down to one decimal point. “NRB” in REFSENS formula is the maximum transmission bandwidth configuration as defined in Table 5.3.2-1.
NOTE 9:	TT for each frequency and channel bandwidth is specified in Table 7.3.2.5-3.



<<< Unchanged Part Skipped >>>
7.3I	Reference sensitivity for RedCap
7.3I.1	General
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.
7.3I.2	Reference sensitivity power level
7.3I.2.1	Test purpose
The test purpose is to verify the ability of the UE 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.
7.3I.2.2	Test applicability
This test case applies to all types of NR UE release 17 and forward that support NR RedCap.
7.3I.2.3	Minimum conformance requirements
For a RedCap UE equipped with 2 Rx antenna ports, the throughput shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2.2, A3.2 and A.3.3 (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 7.3.2.3-1a and Table 7.3.2.3-1b for the applicable operating bands. The reference sensitivity (REFSENS) requirement specified for a RedCap UE equipped with 2 Rx antenna ports shall be met with uplink transmission bandwidth less than or equal to that specified in Table 7.3.2.3-3 and, for FDD bands, with the Tx-Rx separation as defined in clause 5.4.4 for the applicable band and UE channel bandwidth.
For a RedCap UE equipped with 1 Rx antenna ports, reference sensitivity for 2Rx antenna ports in Table 7.3.2.3-1a and in Table 7.3.2.3-1b shall be modified by the amount given in ΔR1R in Table 7.3I.2.3-1 for the applicable operating bands. The reference sensitivity (REFSENS) requirement specified for a RedCap UE equipped with 1 Rx antenna ports shall be met with uplink transmission bandwidth less than or equal to that specified in Table 7.3.2.3-3 and, for FDD bands, with the Tx-Rx separation as defined in clause 5.4.4 for the applicable band and UE channel bandwidth.
Table 7.3I.2.3-1: Single antenna port reference sensitivity allowance ΔR1R
	Operating band
	Channel bandwidth (MHz)
	ΔR1R (dB)

	TDD band 
	5, 10, 15, 20
	2.,5

	FDD band 
	5 
	2.5

	FDD band 
	10, 15, 20
	3



For a RedCap UE equipped with 2 Rx antenna ports operating in HD-FDD mode, reference sensitivity for 2Rx antenna ports in Table 7.3I.2.3-2 shall be met with uplink transmission bandwidth less than or equal to that specified in Table 7.3I.2.3-45.
Table 7.3I.2.3-2: HD-FDD RedCap UE with 2 Rx antenna port reference sensitivity
	Operating band / SCS / Channel bandwidth

	Operating Band
	SCS kHz
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)

	n1
	15
	-100.0
	-96.8
	-95.0
	-93.7

	
	30
	
	-97.2
	-95.2
	-93.9

	
	60
	
	-97.5
	-95.4
	-94.2

	n2
	15
	-98.8
	-95.6
	-93.8
	-92.5

	
	30
	
	-96.0
	-94.0
	-92.7

	
	60
	
	-96.3
	-94.2
	-93.0

	n3
	15
	-97.8
	-94.6
	-92.8
	-91.5

	
	30
	
	-95.0
	-93.0
	-91.7

	
	60
	
	-95.3
	-93.2
	-92.0

	n5
	15
	-98.8
	-95.6
	-93.8
	-92.5

	
	30
	
	-96.0
	-94.0
	-92.7

	n7
	15
	-98.8
	-95.6
	-93.8
	-92.5

	
	30
	
	-96.0
	-94.0
	-92.7

	
	60
	
	-96.3
	-94.2
	-93.0

	n8
	15
	-97.8
	-94.6
	-92.8
	-91.5

	
	30
	
	-95.0
	-93.0
	-91.7

	n12
	15
	-97.8
	-94.6
	-92.8
	

	
	30
	
	-95.0
	-93.0
	

	n13
	15
	-97.8
	-94.6
	
	

	
	30
	
	-95.0
	
	

	n14
	15
	-97.8
	-94.6
	
	

	
	30
	
	-95.0
	
	

	n18
	15
	-100.0
	-96.8
	-95.0
	

	
	30
	
	-97.2
	-95.2
	

	n20
	15
	-97.8
	-94.6
	-92.8
	-91.5

	
	30
	
	-95.0
	-93.0
	-91.7

	n24
	15
	-100.0
	-96.8
	
	

	
	30
	
	-97.2
	
	

	
	60
	
	-97.5
	
	

	n25
	15
	-97.3
	-94.1
	-92.3
	-91.0

	
	30
	
	-94.5
	-92.5
	-91.2

	
	60
	
	-94.8
	-92.7
	-91.5

	n26
	15
	-98.3
	-95.1
	-93.3
	-92.0

	
	30
	
	-95.5
	-93.5
	-92.2

	n28
	15
	-99.3
	-96.1
	-94.3
	-93.0

	
	30
	
	-96.5
	-94.5
	-93.2

	n30
	15
	-99.5
	-96.3
	
	

	
	30
	
	-96.7
	
	

	n65
	15
	-100.0
	-96.8
	-95.0
	-93.7

	
	30
	
	-97.2
	-95.2
	-93.9

	
	60
	
	-97.5
	-95.4
	-94.2

	n66
	15
	-100.0
	-96.8
	-95.0
	-93.7

	
	30
	
	-97.2
	-95.2
	-93.9

	
	60
	
	-97.5
	-95.4
	-94.2

	n70
	15
	-100.0
	-96.8
	-95.0
	-93.7

	
	30
	
	-97.2
	-95.2
	-93.9

	
	60
	
	-97.5
	-95.4
	-94.2

	n71
	15
	-98.0
	-94.8
	-93.0
	-91.7

	
	30
	
	-95.2
	-93.2
	-91.9

	n74
	15
	-100.0
	-96.8
	-95.0
	-93.7

	
	30
	
	-97.2
	-95.2
	-93.9

	
	60
	
	-97.5
	-95.4
	-94.2

	n85
	15
	-97.8
	-94.6
	-92.8
	

	
	30
	
	-95.0
	-93.0
	



For a RedCap UE equipped with 1 Rx antenna ports and operating in HD-FDD mode, reference sensitivity for 1Rx antenna ports in Table 7.3I.2.3-34 shall be met with uplink transmission bandwidth less than or equal to that specified in Table 7.3I.2.3-45.
Table 7.3I.2.3-34: HD-FDD RedCap UE with 1 Rx antenna port reference sensitivity
	Operating band / SCS / Channel bandwidth

	Operating Band
	SCS kHz
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)

	n1
	15
	-97.5
	-94.3
	-92.5
	-91.2

	
	30
	
	-94.7
	-92.7
	-91.4

	
	60
	
	-95.0
	-92.9
	-91.7

	n2
	15
	-96.3
	-93.1
	-91.3
	-90.0

	
	30
	
	-93.5
	-91.5
	-90.2

	
	60
	
	-93.8
	-91.7
	-90.5

	n3
	15
	-95.3
	-92.1
	-90.3
	-89.0

	
	30
	
	-92.5
	-90.5
	-89.2

	
	60
	
	-92.8
	-90.7
	-89.5

	n5
	15
	-96.3
	-93.1
	-91.3
	-90.0

	
	30
	
	-93.5
	-91.5
	-90.2

	n7
	15
	-96.3
	-93.1
	-91.3
	-90.0

	
	30
	
	-93.5
	-91.5
	-90.2

	
	60
	
	-93.8
	-91.7
	-90.5

	n8
	15
	-95.3
	-92.1
	-90.3
	-89.0

	
	30
	
	-92.5
	-90.5
	-89.2

	n12
	15
	-95.3
	-92.1
	-90.3
	

	
	30
	
	-92.5
	-90.5
	

	n13
	15
	-95.3
	-92.1
	
	

	
	30
	
	-92.5
	
	

	n14
	15
	-95.3
	-92.1
	
	

	
	30
	
	-92.5
	
	

	n18
	15
	-97.5
	-94.3
	-92.5
	

	
	30
	
	-94.7
	-92.7
	

	n20
	15
	-95.3
	-92.1
	-90.3
	-89.0

	
	30
	
	-92.5
	-90.5
	-89.2

	n24
	15
	-97.5
	-94.3
	
	

	
	30
	
	-94.7
	
	

	
	60
	
	-95.0
	
	

	n25
	15
	-94.8
	-91.6
	-89.8
	-88.5

	
	30
	
	-92.0
	-90.0
	-88.7

	
	60
	
	-92.3
	-90.2
	-89.0

	n26
	15
	-95.8
	-92.6
	-90.8
	-89.5

	
	30
	
	-93.0
	-91.0
	-89.7

	n28
	15
	-96.8
	-93.6
	-91.8
	-90.5

	
	30
	
	-94.0
	-92.0
	-90.7

	n30
	15
	-97.0
	-93.8
	
	

	
	30
	
	-94.2
	
	

	n65
	15
	-97.5
	-94.3
	-92.5
	-91.2

	
	30
	
	-94.7
	-92.7
	-91.4

	
	60
	
	-95.0
	-92.9
	-91.7

	n66
	15
	-97.5
	-94.3
	-92.5
	-91.2

	
	30
	
	-94.7
	-92.7
	-91.4

	
	60
	
	-95.0
	-92.9
	-91.7

	n70
	15
	-97.5
	-94.3
	-92.5
	-91.2

	
	30
	
	-94.7
	-92.7
	-91.4

	
	60
	
	-95.0
	-92.9
	-91.7

	n71
	15
	-95.5
	-92.3
	-90.5
	-89.2

	
	30
	
	-92.7
	-90.7
	-89.4

	n74
	15
	-97.5
	-94.3
	-92.5
	-91.2

	
	30
	
	-94.7
	-92.7
	-91.4

	
	60
	
	-95.0
	-92.9
	-91.7

	n85
	15
	-95.3
	-92.1
	-90.3
	

	
	30
	
	-92.5
	-90.5
	



Table 7.3I.2.3-45: Uplink configuration for HD-FDD reference sensitivity
	Operating band / SCS / Channel bandwidth

	Operating Band
	SCS kHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	n1
	15
	25
	50
	75
	100

	
	30
	
	24
	36
	50

	
	60
	
	10
	18
	24

	n2
	15
	25
	50
	75
	100

	
	30
	
	24
	36
	50

	
	60
	
	10
	18
	24

	n3
	15
	25
	50
	75
	100

	
	30
	
	24
	36
	50

	
	60
	
	10
	18
	24

	n5
	15
	25
	50
	75
	100

	
	30
	
	24
	36
	50

	n7
	15
	25
	50
	75
	100

	
	30
	
	24
	36
	50

	
	60
	
	10
	18
	24

	n8
	15
	25
	50
	75
	100

	
	30
	
	24
	36
	50

	n12
	15
	25
	50
	75
	

	
	30
	
	24
	36
	

	n13
	15
	25
	50
	
	

	
	30
	
	24
	
	

	n14
	15
	25
	50
	
	

	
	30
	
	24
	
	

	n18
	15
	25
	50
	75
	

	
	30
	
	24
	36
	

	n20
	15
	25
	50
	75
	100

	
	30
	
	24
	36
	50

	n24
	15
	25
	50
	
	

	
	30
	
	24
	
	

	
	60
	
	10
	
	

	n25
	15
	25
	50
	75
	100

	
	30
	
	24
	36
	50

	
	60
	
	10
	18
	24

	n26
	15
	25
	50
	75
	100

	
	30
	
	24
	36
	50

	n28
	15
	25
	50
	75
	100

	
	30
	
	24
	36
	50

	n30
	15
	25
	50
	
	

	
	30
	
	24
	
	

	n65
	15
	25
	50
	75
	100

	
	30
	
	24
	36
	50

	
	60
	
	10
	18
	24

	n66
	15
	25
	50
	75
	100

	
	30
	
	24
	36
	50

	
	60
	
	10
	18
	24

	n70
	15
	25
	50
	75
	100NOTE1

	
	30
	
	24
	36
	NOTE150

	
	60
	
	10
	18
	NOTE124

	n71
	15
	25
	50
	75
	100

	
	30
	
	24
	36
	50

	n74
	15
	25
	50
	75
	100

	
	30
	
	24
	36
	50

	
	60
	
	10
	18
	24

	n85
	15
	25
	50
	75
	

	
	30
	
	24
	36
	

	NOTE 1:	For DL channel bandwidths that do not have symmetric UL channel bandwidth, highest valid UL configuration with lowest TX-RX separation (Table 5.4.4-1) shall be used unless otherwise specified.



The normative reference for this requirement is TS 38.101-1 [2] clause 7.3I.2.
7.3I.2.4	Test description
7.3I.2.4.1	Initial conditions
For RedCap UE with 1Rx or 2 Rx antenna ports, same initial conditions as in 7.3.2.4.1 with following exception:
-	The test channel bandwidth are specified in TS 38.508-1 [5] subclause 4.3.1 for RedCap.
For HD-FDD RedCap UE with 1 Rx or 2 Rx antenna ports, same initial conditions as in 7.3.2.4.1 with following exception:
-	The test channel bandwidth are specified in TS 38.508-1 [5] subclause 4.3.1 for RedCap.
-	The RB allocation for uplink configuration in Table 7.3.2.4.1-1 refers to Table 7.3I.2.4.1-1 for each SCS, channel BW and NR band.
Table 7.3I.2.4.1-1: Uplink configuration for reference sensitivity of HD-FDD RedCap UE, LCRB @ RBstart format
	Operating
Band
	SCS
kHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Duplex
Mode

	n1
	15
	25@0
	50@2
	75@4
	100@6
	HD-FDD

	
	30
	
	24@0
	36@2
	50@1
	

	
	60
	
	10@1
	18@0
	24@0
	

	n2
	15
	25@0
	50@2
	75@4
	100@6
	HD-FDD

	
	30
	
	24@0
	36@2
	50@1
	

	
	60
	
	10@1
	18@0
	24@0
	

	n3
	15
	25@0
	50@2
	75@4
	100@6
	HD-FDD

	
	30
	
	24@0
	36@2
	50@1
	

	
	60
	
	10@1
	18@0
	24@0
	

	n5
	15
	25@0
	50@2
	75@4
	100@6
	HD-FDD

	
	30
	
	24@0
	36@2
	50@1
	

	n7
	15
	25@0
	50@2
	75@4
	100@6
	HD-FDD

	
	30
	
	24@0
	36@2
	50@1
	

	
	60
	
	10@1
	18@0
	24@0
	

	n8
	15
	25@0
	50@2
	75@4
	100@6
	HD-FDD

	
	30
	
	24@0
	36@2
	50@1
	

	n12
	15
	25@0
	50@2
	75@4
	
	HD-FDD

	
	30
	
	24@0
	36@2
	
	

	n14
	15
	25@0
	50@0
	
	
	HD-FDD

	
	30
	
	24@0
	
	
	

	n20
	15
	25@0
	50@0
	75@0
	100@0
	HD-FDD

	
	30
	
	24@0
	36@0
	50@0
	

	n24
	15
	25@0
	50@0
	
	
	HD-FDD

	
	30
	
	24@0
	
	
	

	
	60
	
	10@0
	
	
	

	n25
	15
	25@0
	50@2
	75@4
	100@6
	HD-FDD

	
	30
	
	24@0
	36@2
	50@1
	

	
	60
	
	10@1
	18@0
	24@0
	

	n26
	15
	25@0
	50@2
	75@4
	100@6
	HD-FDD

	
	30
	
	24@0
	36@2
	50@1
	

	n28
	15
	25@0
	50@2
	75@4
	100@6
	HD-FDD

	
	30
	
	24@0
	36@2
	50@1
	

	n30
	15
	25@0
	50@2
	
	
	HD-FDD

	
	30
	
	24@0
	
	
	

	n65
	15
	25@0
	50@2
	75@4
	100@6
	HD-FDD

	
	30
	
	24@0
	36@2
	50@1
	

	
	60
	
	10@1
	18@0
	24@0
	

	n66
	15
	25@0
	50@2
	75@4
	100@6
	HD-FDD

	
	30
	
	24@0
	36@2
	50@1
	

	
	60
	
	10@1
	18@0
	24@0
	

	n70
	15
	25@0
	50@2
	75@4
	NOTE 1100@6
	HD-FDD

	
	30
	
	24@0
	36@2
	NOTE 150@1
	

	
	60
	
	10@1
	18@0
	NOTE 124@0
	

	n71
	15
	25@0
	50@0
	75@0
	100@0
	HD-FDD

	
	30
	
	24@0
	36@0
	50@0
	

	n74
	15
	25@0
	50@2
	75@4
	100@6
	HD-FDD

	
	30
	
	24@0
	36@2
	50@1
	

	
	60
	
	10@1
	18@0
	24@0
	

	NOTE 1:	For DL channel bandwidths that do not have symmetric UL channel bandwidth, highest valid UL configuration with lowest TX-RX separation (Table 5.4.4-1) shall be used unless otherwise specified.



7.3I.2.4.2	Test procedure
Same test procedure as steps 1~4 of clause 7.3.2.4.2 with the following exceptions of step 3.
-	Set the Downlink signal level to the appropriate REFSENS value defined in Tables 7.3I.2.5-1, 7.3I.2.5-2 and 7.3I.2.5-5 if 2Rx antennas connected or Tables 7.3I.2.5-3, 7.3I.2.5-4 and 7.3I.2.5-6 if 1Rx antennas connected.
7.3I.2.4.3	Message contents
Message contents are according to TS 38.508-1 [5] clause 4.6 ensuring Table 4.6.3-118 with condition TRANSFORM_PRECODER_ENABLED for NR band.
7.3I.2.5	Test requirement
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A3.2 with reference receive power level specified in Table 7.3I.2.5-1 and Table 7.3I.2.5-2 for RedCap UE with 2 Rx antenna port, Tables 7.3I.2.5-3 and Table 7.3I.2.5-4 for RedCap UE with single antenna port, Table 7.3I.2.5-5 for HD-FDD RedCap UE with 2 Rx antenna port, Table 7.3I.2.5-6 for HD-FDD RedCap UE single antenna port, and parameters specified Table 7.3.2.4.1-1, Table 7.3.2.4.1-2 and Table 7.3I.2.4.1-1.
Table 7.3I.2.5-1: Two antenna port Reference sensitivity QPSK PREFSENS for FDD bands
	Operating band / SCS / Channel bandwidth / REFSENS / Duplex Mode

	Operating
Band
	SCS
kHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Duplex
Mode

	n1
	15
	-100.0 +TT
	-96.8 +TT
	-95.0 +TT
	-93.8 +TT
	FDD

	
	30
	
	-97.1 +TT
	-95.1 +TT
	-94.0 +TT
	

	
	60
	
	-97.5 +TT
	-95.4 +TT
	-94.2 +TT
	

	n2
	15
	-98.0 +TT
	-94.8 +TT
	-93.0 +TT
	-91.8 +TT
	FDD

	
	30
	
	-95.1 +TT
	-93.1 +TT
	-92.0 +TT
	

	
	60
	
	-95.5 +TT
	-93.4 +TT
	-92.2 +TT
	

	n3
	15
	-97.0 +TT
	-93.8 +TT
	-92.0 +TT
	-90.8 +TT
	FDD

	
	30
	
	-94.1 +TT
	-92.1 +TT
	-91.0 +TT
	

	
	60
	
	-94.5 +TT
	-92.4 +TT
	-91.2 +TT
	

	n5
	15
	-98.0 +TT
	-94.8 +TT
	 -93.0 +TT 
	-90.8 +TT
	FDD

	
	30
	
	-95.1 +TT
	-93.1 +TT
	-91.0 +TT
	

	n7
	15
	-98.0 +TT
	-94.8 +TT
	-93.0 +TT
	-91.8 +TT
	FDD

	
	30
	
	-95.1 +TT
	-93.1 +TT
	-92.0 +TT
	

	
	60
	
	-95.5 +TT
	-93.4 +TT
	-92.2 +TT
	

	n8
	15
	-97.0 +TT
	-93.8 +TT
	-91.4 +TT
	-85.5 +TT
	FDD

	
	30
	
	-94.1 +TT
	-91.7 +TT
	-87.2 +TT
	

	n12
	15
	-97.0 +TT
	-93.8 +TT
	-84.0 +TT
	
	FDD

	
	30
	
	-94.1 +TT
	-84.1 +TT
	
	

	n14
	15
	-97.0 +TT
	-93.8 +TT
	
	
	FDD

	
	30
	
	-94.1 +TT
	
	
	

	n20
	15
	-97.0 +TT
	-93.8 +TT
	-91.0 +TT
	-89.8 +TT
	FDD

	
	30
	
	-94.1 +TT
	-91.1 +TT
	-90.0 +TT
	

	n24
	15
	-100.0 +TT
	-96.8 +TT
	
	
	FDD

	
	30
	
	-97.1 +TT
	
	
	

	
	60
	
	-97.5 +TT
	
	
	

	n25
	15
	-96.5 +TT
	-93.3 +TT
	-91.5 +TT
	-90.3 +TT
	FDD

	
	30
	
	-93.6 +TT
	-91.6 +TT
	-90.5 +TT
	

	
	60
	
	-94.0 +TT
	-91.9 +TT
	-90.7 +TT
	

	n26
	15
	-97.5 +TT
	-94.5 +TT
	-92.7 +TT
	-87.6 +TT
	FDD

	
	30
	
	-94.8 +TT
	-92.7 +TT
	-87.7 +TT
	

	n28
	15
	-98.5 +TT
	-95.5 +TT
	-93.5 +TT
	-90.8 +TT
	FDD

	
	30
	
	-95.6 +TT
	-93.6 +TT
	-91.0 +TT
	

	n30
	15
	-99.0 +TT
	-95.8 +TT
	
	
	FDD

	
	30
	
	-96.1 +TT
	
	
	

	n65
	15
	-99.5+TT
	-96.3+TT
	-94.5+TT
	-93.3+TT
	FDD

	
	30
	
	-96.6+TT
	-94.6+TT
	-93.5+TT
	

	
	60
	
	-97.0+TT
	-94.9+TT
	-93.7+TT
	

	n66
	15
	-99.5 +TT
	-96.3 +TT
	-94.5 +TT
	-93.3 +TT
	FDD

	
	30
	
	-96.6 +TT
	-94.6 +TT
	-93.5 +TT
	

	
	60
	
	-97.0 +TT
	-94.9 +TT
	-93.7 +TT
	

	n70
	15
	-100.0 +TT
	-96.8 +TT
	-95.0 +TT
	-93.8 +TT
	FDD

	
	30
	
	-97.1 +TT
	-95.1 +TT
	-94.0 +TT
	

	
	60
	
	-97.5 +TT
	-95.4 +TT
	-94.2 +TT
	

	n71
	15
	-97.2 +TT
	-94.0 +TT
	-91.6 +TT
	-86.0 +TT
	FDD

	
	30
	
	-94.3 +TT
	-91.9 +TT
	-87.4 +TT
	

	n74
	15
	-99.53 +TT
	-96.33 +TT
	-94.53 +TT
	-93.33 +TT
	FDD

	
	30
	
	-96.63 +TT
	-94.63 +TT
	-93.53 +TT
	

	
	60
	
	-97.03 +TT
	-94.93 +TT
	-93.73 +TT
	

	NOTE 1:	Void
NOTE 2:	The transmitter shall be set to PUMAX as defined in subclause 6.2.4 
NOTE 3:	3 indicates that the requirement is modified by -0.5 dB when the assigned NR channel bandwidth is confined within 1475.9-1510.9 MHz.
NOTE 4:	TT for each frequency and channel bandwidth is specified in Table 7.3I.2.5-7.



Table 7.3I.2.5-2:  Two antenna port reference sensitivity QPSK PREFSENS for TDD bands
	Operating band / SCS / Channel bandwidth / REFSENS / Duplex Mode

	Operating band
	SCS
kHz
	Channel bandwidth (MHz)
	REFSENS (dBm)8
	Duplex Mode

	n34
	15
	5, 10, 15
	-100 + 10log10(NRB/25)+TT
	TDD

	
	30
	10, 15
	-97.1 + 10log10(NRB/24)+TT
	

	
	60
	10, 15
	-97.5 + 10log10(NRB/11)+TT
	

	n381
	15
	5, 10, 15, 20
	-100 + 10log10(NRB/25)+TT
	TDD

	
	30
	10, 15, 20, 
	-97.1 + 10log10(NRB/24)+TT
	

	
	60
	10, 15, 20
	-97.5 + 10log10(NRB/11)+TT
	

	n39
	15
	5, 10, 15, 20
	-100 + 10log10(NRB/25)+TT
	TDD

	
	30
	10, 15, 20
	-97.1 + 10log10(NRB/24)+TT
	

	
	60
	10, 15, 20,
	-97.5 + 10log10(NRB/11)+TT
	

	n40
	15
	5, 10, 15, 20
	-100 + 10log10(NRB/25)+TT
	TDD

	
	30
	10, 15, 20
	-97.1 + 10log10(NRB/24)+TT
	

	
	60
	10, 15, 20
	-97.5 + 10log10(NRB/11)+TT
	

	n411
	15
	10, 15, 20
	-94.8 + 10log10(NRB/50)+TT
	TDD

	
	30
	10, 15, 20
	-95.1 + 10log10(NRB/24)+TT
	

	
	60
	10, 15, 20
	-95.5 + 10log10(NRB/11)+TT
	

	n481
	15
	5, 10, 15, 20, 
	-99 + 10log10(NRB/25)+TT
	TDD

	
	30
	10, 15, 20, 
	-96.1 + 10log10(NRB/24) +TT
	

	
	60
	10, 15, 20, 
	-96.5 + 10log10(NRB/11)+TT
	

	n50
	15
	5, 10, 15, 20
	-100 + 10log10(NRB/25)+TT
	TDD

	
	30
	10, 15, 20
	-97.1 + 10log10(NRB/24)+TT
	

	
	60
	10, 15, 20
	-97.5 + 10log10(NRB/11)+TT
	

	n51
	15
	5
	-100+TT
	TDD

	n53
	15
	5, 10
	-100 + 10log10(NRB/25)+TT
	TDD

	
	30
	10
	-97.1+TT
	

	
	60
	10
	-97.5+TT
	

	n771,4
	15
	10, 15, 20,
	-95.3 + 10log10(NRB/50)+TT
	TDD

	
	30
	10, 15, 20
	-95.6 + 10log10(NRB/24)+TT
	

	
	60
	10, 15, 20
	-96.0 + 10log10(NRB/11)+TT
	

	n781
	15
	10, 15, 20
	-95.8 + 10log10(NRB/50) +TT
	TDD

	
	30
	10, 15, 20
	-96.1 + 10log10(NRB/24) +TT
	

	
	60
	10, 15, 20
	-96.5 + 10log10(NRB/11)+TT
	

	n791
	15
	10, 20,
	-89.6 + 10log10(NRB/216)+TT
	TDD

	
	30
	10, 20,
	-89.7 + 10log10(NRB/106) +TT
	

	
	60
	10, 20
	-89.9 + 10log10(NRB/51) +TT
	

	NOTE 1:	Void.
NOTE 2:	The transmitter shall be set to PUMAX as defined in clause 6.2.4.
NOTE 3:	Void
NOTE 4:	The requirement is modified by -0.5 dB when the assigned UE channel bandwidth is confined within 3300 - 3800 MHz.
NOTE 5:	Void
NOTE 6:	Void
NOTE 7:	Void
NOTE 8:	The REFSENS value is rounded to the nearest number down to one decimal point. “NRB” in REFSENS formula is the maximum transmission bandwidth configuration as defined in Table 5.3.2-1.
NOTE 9:	TT for each frequency and channel bandwidth is specified in Table 7.3I.2.5-7.



Table 7.3I.2.5-3: Single antenna port Reference sensitivity QPSK PREFSENS for FDD bands
	Operating band / SCS / Channel bandwidth / Duplex-mode

	Operating
Band
	SCS
kHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Duplex
Mode

	n1
	15
	-100.0+2.5 +TT
	-96.8 +3 +TT
	-95.0 +3 +TT
	-93.8 +3 +TT
	FDD

	
	30
	
	-97.1 +3 +TT
	-95.1 +3 +TT
	-94.0 +3 +TT
	

	
	60
	
	-97.5 +TT
	-95.4 +TT
	-94.2 +TT
	

	n2
	15
	-98.0 +2.5+TT
	-94.8 +3 +TT
	-93.0 +3 +TT
	-91.8 +3 +TT
	FDD

	
	30
	
	-95.1 +3 +TT
	-93.1 +3 +TT
	-92.0 +3 +TT
	

	
	60
	
	-95.5 +3 +TT
	-93.4 +3 +TT
	-92.2 +3 +TT
	

	n3
	15
	-97.0+2.5 +TT
	-93.8 +3 +TT
	-92.0 +3 +TT
	-90.8 +3 +TT
	FDD

	
	30
	
	-94.1 +3 +TT
	-92.1 +3 +TT
	-91.0 +3 +TT
	

	
	60
	
	-94.5 +3 +TT
	-92.4 +3 +TT
	-91.2 +3 +TT
	

	n5
	15
	-98.0+2.5 +TT
	-94.8 +3 +TT
	 -93.0 +3 +TT 
	-90.8 +3 +TT
	FDD

	
	30
	
	-95.1 +3 +TT
	-93.1 +3 +TT
	-91.0 +3 +TT
	

	n7
	15
	-98.0+2.5 +TT
	-94.8 +3 +TT
	-93.0 +3 +TT
	-91.8 +3 +TT
	FDD

	
	30
	
	-95.1 +3 +TT
	-93.1 +3 +TT
	-92.0 +3 +TT
	

	
	60
	
	-95.5 +3 +TT
	-93.4 +3 +TT
	-92.2 +3 +TT
	

	n8
	15
	-97.0+2.5 +TT
	-93.8 +3 +TT
	-91.4 +3 +TT
	-85.8 +3 +TT
	FDD

	
	30
	
	-94.1 +3 +TT
	-91.7 +3 +TT
	-87.2 +3 +TT
	

	n12
	15
	-97.0 +2.5+TT
	-93.8 +3 +TT
	-84.0 +3 +TT
	
	FDD

	
	30
	
	-94.1 +3 +TT
	-84.1 +3 +TT
	
	

	n14
	15
	-97.0+2.5 +TT
	-93.8 +3 +TT
	
	
	FDD

	
	30
	
	-94.1 +3 +TT
	
	
	

	n20
	15
	-97.0 +2.5+TT
	-93.8 +3 +TT
	-91.0 +3 +TT
	-89.8 +3 +TT
	FDD

	
	30
	
	-94.1 +3 +TT
	-91.1 +3 +TT
	-90.0 +3 +TT
	

	n24
	15
	-100.0 +2.5+TT
	-96.8 +3 +TT
	
	
	FDD

	
	30
	
	-97.1 +3 +TT
	
	
	

	
	60
	
	-97.5 +3 +TT
	
	
	

	n25
	15
	-96.5 +2.5+TT
	-93.3 +3 +TT
	-91.5 +3 +TT
	-90.3 +3 +TT
	FDD

	
	30
	
	-93.6 +3 +TT
	-91.6 +3 +TT
	-90.5 +3 +TT
	

	
	60
	
	-94.0 +3 +TT
	-91.9 +3 +TT
	-90.7 +3 +TT
	

	n26
	15
	-97.5+2.5 +TT
	-94.5 +3 +TT
	-92.7 +3 +TT
	-87.6 +3 +TT
	FDD

	
	30
	
	-94.8 +3 +TT
	-92.7 +3 +TT
	-87.7 +3 +TT
	

	n28
	15
	-98.5 +2.5+TT
	-95.5 +3 +TT
	-93.5 +3 +TT
	-90.8 +3 +TT
	FDD

	
	30
	
	-95.6 +3 +TT
	-93.6 +3 +TT
	-91.0 +3 +TT
	

	n30
	15
	-99.0 +2.5+TT
	-95.8 +3 +TT
	
	
	FDD

	
	30
	
	-96.1 +3 +TT
	
	
	

	n65
	15
	-99.5 +2.5+TT
	-96.3 +3+TT
	-94.5 +3+TT
	-93.3 +3+TT
	FDD

	
	30
	
	-96.6 +3 +TT
	-94.6 +3 +TT
	-93.5 +3 +TT
	

	
	60
	
	-97.0 +3+TT
	-94.9 +3+TT
	-93.7 +3+TT
	

	n66
	15
	-99.5 +2.5+TT
	-96.3  +3+TT
	-94.5 +3 +TT
	-93.3 +3 +TT
	FDD

	
	30
	
	-96.6 +3 +TT
	-94.6 +3 +TT
	-93.5  +3+TT
	

	
	60
	
	-97.0 +3 +TT
	-94.9 +3 +TT
	-93.7 +3 +TT
	

	n70
	15
	-100.0 +2.5 +TT
	-96.8 +3 +TT
	-95.0  +3+TT
	-93.8 +3 +TT
	FDD

	
	30
	
	-97.1 +3 +TT
	-95.1 +3 +TT
	-94.0 +3 +TT
	

	
	60
	
	-97.5 +3 +TT
	-95.4 +3 +TT
	-94.2 +3 +TT
	

	n71
	15
	-97.2+2.5 +TT
	-94.0 +3 +TT
	-91.6 +3 +TT
	-86.0 +3 +TT
	FDD

	
	30
	
	-94.3 +3 +TT
	-91.9 +3 +TT
	-87.4 +3 +TT
	

	n74
	15
	-99.53 +2.5 +TT
	-96.33 +3 +TT
	-94.53 +3 +TT
	-93.33  +3+TT
	FDD

	
	30
	
	-96.63 +3 +TT
	-94.63 +3 +TT
	-93.53 +3 +TT
	

	
	60
	
	-97.03 +3 +TT
	-94.93 +3 +TT
	-93.73  +3+TT
	

	NOTE 1:	Void
NOTE 2:	The transmitter shall be set to PUMAX as defined in subclause 6.2.4 
NOTE 3:	3 indicates that the requirement is modified by -0.5 dB when the assigned NR channel bandwidth is confined within 1475.9-1510.9 MHz.
NOTE 4:	TT for each frequency and channel bandwidth is specified in Table 7.3I.2.5-7.



Table 7.3I.2.5-4: Single antenna port reference sensitivity QPSK PREFSENS for TDD bands
	Operating band / SCS / Channel bandwidth / REFSENS/Duplex Mode

	Operating band
	SCS
kHz
	Channel bandwidth (MHz)
	REFSENS (dBm)8
	Duplex Mode

	n34
	15
	5, 10, 15
	-100 + 10log10(NRB/25) +2.5+TT
	TDD

	
	30
	10, 15
	-97.1 + 10log10(NRB/24) +2.5+TT
	

	
	60
	10, 15
	-97.5 + 10log10(NRB/11) +2.5+TT
	

	n381
	15
	5, 10, 15, 20, 
	-100 + 10log10(NRB/25) +2.5+TT
	TDD

	
	30
	10, 15, 20, 
	-97.1 + 10log10(NRB/24) +2.5+TT
	

	
	60
	10, 15, 20
	-97.5 + 10log10(NRB/11) +2.5+TT
	

	n39
	15
	5, 10, 15, 20
	-100 + 10log10(NRB/25) +2.5+TT
	TDD

	
	30
	10, 15, 20,
	-97.1 + 10log10(NRB/24) +2.5+TT
	

	
	60
	10, 15, 20,
	-97.5 + 10log10(NRB/11) +2.5+TT
	

	n40
	15
	5, 10, 15, 20
	-100 + 10log10(NRB/25) +2.5+TT
	TDD

	
	30
	10, 15, 20
	-97.1 + 10log10(NRB/24) +2.5+TT
	

	
	60
	10, 15, 20
	-97.5 + 10log10(NRB/11) +2.5+TT
	

	n411
	15
	10, 15, 20
	-94.8 + 10log10(NRB/50) +2.5+TT
	TDD

	
	30
	10, 15, 20
	-95.1 + 10log10(NRB/24) +2.5+TT
	

	
	60
	10, 15, 20
	-95.5 + 10log10(NRB/11) +2.5+TT
	

	n481
	15
	5, 10, 15, 20, 
	-99 + 10log10(NRB/25) +2.5+TT
	TDD

	
	30
	10, 15, 20, 
	-96.1 + 10log10(NRB/24) +2.5+TT
	

	
	60
	10, 15, 20, 
	-96.5 + 10log10(NRB/11) +2.5+TT
	

	n50
	15
	5, 10, 15, 20
	-100 + 10log10(NRB/25) +2.5+TT
	TDD

	
	30
	10, 15, 20
	-97.1 + 10log10(NRB/24) +2.5+TT
	

	
	60
	10, 15, 20
	-97.5 + 10log10(NRB/11) +2.5+TT
	

	n51
	15
	5
	-100 +2.5+TT
	TDD

	n53
	15
	5, 10
	-100 + 10log10(NRB/25) +2.5+TT
	TDD

	
	30
	10
	-97.1 +2.5+TT
	

	
	60
	10
	-97.5 +2.5+TT
	

	n771,4
	15
	10, 15, 20,
	-95.3 + 10log10(NRB/50) +2.5+TT
	TDD

	
	30
	10, 15, 20
	-95.6 + 10log10(NRB/24) +2.5+TT
	

	
	60
	10, 15, 20
	-96.0 + 10log10(NRB/11) +2.5+TT
	

	n781
	15
	10, 15, 20
	-95.8 + 10log10(NRB/50) +2.5+TT
	TDD

	
	30
	10, 15, 20
	-96.1 + 10log10(NRB/24) +2.5+TT
	

	
	60
	10, 15, 20
	-96.5 + 10log10(NRB/11) +2.5+TT
	

	n791
	15
	10, 20,
	-89.6 + 10log10(NRB/216) +2.5+TT
	TDD

	
	30
	10, 20,
	-89.7 + 10log10(NRB/106) +2.5+TT
	

	
	60
	10, 20
	-89.9 + 10log10(NRB/51) +2.5+TT
	

	NOTE 1:	Void.
NOTE 2:	The transmitter shall be set to PUMAX as defined in clause 6.2.4.
NOTE 3:	Void
NOTE 4:	The requirement is modified by -0.5 dB when the assigned UE channel bandwidth is confined within 3300 - 3800 MHz.
NOTE 5:	Void
NOTE 6:	Void
NOTE 7:	Void
NOTE 8:	The REFSENS value is rounded to the nearest number down to one decimal point. “NRB” in REFSENS formula is the maximum transmission bandwidth configuration as defined in Table 5.3.2-1.
NOTE 9:	TT for each frequency and channel bandwidth is specified in Table 7.3I.2.5-7.



Table 7.3I.2.5-5: Two antenna port reference sensitivity QPSK PREFSENS for HD-FDD operation
	Operating band / SCS / Channel bandwidth/ REFSENS / Duplex Mode

	Operating Band
	SCS kHz
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex Mode

	n1
	15
	-100.0 +TT
	-96.8 +TT
	-95.0 +TT
	-93.7 +TT
	HD-FDD

	
	30
	
	-97.2 +TT
	-95.2 +TT
	-93.9 +TT
	

	
	60
	
	-97.5 +TT
	-95.4 +TT
	-94.2 +TT
	

	n2
	15
	-98.8 +TT
	-95.6 +TT
	-93.8 +TT
	-92.5 +TT
	HD-FDD

	
	30
	
	-96.0 +TT
	-94.0 +TT
	-92.7 +TT
	

	
	60
	
	-96.3 +TT
	-94.2 +TT
	-93.0 +TT
	

	n3
	15
	-97.8 +TT
	-94.6 +TT
	-92.8 +TT
	-91.5 +TT
	HD-FDD

	
	30
	
	-95.0 +TT
	-93.0 +TT
	-91.7 +TT
	

	
	60
	
	-95.3 +TT
	-93.2 +TT
	-92.0 +TT
	

	n5
	15
	-98.8 +TT
	-95.6 +TT
	-93.8 +TT
	-92.5 +TT
	HD-FDD

	
	30
	
	-96.0 +TT
	-94.0 +TT
	-92.7 +TT
	

	n7
	15
	-98.8 +TT
	-95.6 +TT
	-93.8 +TT
	-92.5 +TT
	HD-FDD

	
	30
	
	-96.0 +TT
	-94.0 +TT
	-92.7 +TT
	

	
	60
	
	-96.3 +TT
	-94.2 +TT
	-93.0 +TT
	

	n8
	15
	-97.8 +TT
	-94.6 +TT
	-92.8 +TT
	-91.5 +TT
	HD-FDD

	
	30
	
	-95.0 +TT
	-93.0 +TT
	-91.7 +TT
	

	n12
	15
	-97.8 +TT
	-94.6 +TT
	-92.8 +TT
	
	HD-FDD

	
	30
	
	-95.0 +TT
	-93.0 +TT
	
	

	n13
	15
	-97.8 +TT
	-94.6 +TT
	
	
	HD-FDD

	
	30
	
	-95.0 +TT
	
	
	

	n14
	15
	-97.8 +TT
	-94.6 +TT
	
	
	HD-FDD

	
	30
	
	-95.0 +TT
	
	
	

	n18
	15
	-100.0 +TT
	-96.8 +TT
	-95.0 +TT
	
	HD-FDD

	
	30
	
	-97.2 +TT
	-95.2 +TT
	
	

	n20
	15
	-97.8 +TT
	-94.6 +TT
	-92.8 +TT
	-91.5 +TT
	HD-FDD

	
	30
	
	-95.0 +TT
	-93.0 +TT
	-91.7 +TT
	

	n24
	15
	-100.0 +TT
	-96.8 +TT
	
	
	HD-FDD

	
	30
	
	-97.2 +TT
	
	
	

	
	60
	
	-97.5 +TT
	
	
	

	n25
	15
	-97.3 +TT
	-94.1 +TT
	-92.3 +TT
	-91.0 +TT
	HD-FDD

	
	30
	
	-94.5 +TT
	-92.5 +TT
	-91.2 +TT
	

	
	60
	
	-94.8 +TT
	-92.7 +TT
	-91.5 +TT
	

	n26
	15
	-98.3 +TT
	-95.1 +TT
	-93.3 +TT
	-92.0 +TT
	HD-FDD

	
	30
	
	-95.5 +TT
	-93.5 +TT
	-92.2 +TT
	

	n28
	15
	-99.3 +TT
	-96.1 +TT
	-94.3 +TT
	-93.0 +TT
	HD-FDD

	
	30
	
	-96.5 +TT
	-94.5 +TT
	-93.2 +TT
	

	n30
	15
	-99.5 +TT
	-96.3 +TT
	
	
	HD-FDD

	
	30
	
	-96.7 +TT
	
	
	

	n65
	15
	-100.0 +TT
	-96.8+TT
	-95.0 +TT
	-93.7 +TT
	HD-FDD

	
	30
	
	-97.2 +TT
	-95.2 +TT
	-93.9 +TT
	

	
	60
	
	-97.5 +TT
	-95.4 +TT
	-94.2 +TT
	

	n66
	15
	-100.0 +TT
	-96.8 +TT
	-95.0 +TT
	-93.7 +TT
	HD-FDD

	
	30
	
	-97.2 +TT
	-95.2 +TT
	-93.9 +TT
	

	
	60
	
	-97.5 +TT
	-95.4 +TT
	-94.2 +TT
	

	n70
	15
	-100.0 +TT
	-96.8 +TT
	-95.0 +TT
	-93.7 +TT
	HD-FDD

	
	30
	
	-97.2 +TT
	-95.2 +TT
	-93.9 +TT
	

	
	60
	
	-97.5 +TT
	-95.4 +TT
	-94.2 +TT
	

	n71
	15
	-98.0 +TT
	-94.8
	-93.0 +TT
	-91.7 +TT
	HD-FDD

	
	30
	
	-95.2 +TT
	-93.2 +TT
	-91.9 +TT
	

	n74
	15
	-100.0 +TT
	-96.8 +TT
	-95.0 +TT
	-93.7 +TT
	HD-FDD

	
	30
	
	-97.2 +TT
	-95.2 +TT
	-93.9 +TT
	

	
	60
	
	-97.5 +TT
	-95.4 +TT
	-94.2 +TT
	

	n85
	15
	-97.8 +TT
	-94.6 +TT
	-92.8 +TT
	
	HD-FDD

	
	30
	
	-95.0 +TT
	-93.0 +TT
	
	

	NOTE 1:	The transmitter shall be set to PUMAX as defined in clause 6.2.4.
NOTE 2:	TT for each frequency and channel bandwidth is specified in Table 7.3I.2.5-7.



Table 7.3I.2.5-6: Single antenna port Reference sensitivity QPSK PREFSENS for HD-FDD operation
	Operating band / SCS / Channel bandwidth/ REFSENS / Duplex Mode

	Operating Band
	SCS kHz
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex Mode

	n1
	15
	-97.5 +TT
	-94.3 +TT
	-92.5 +TT
	-91.2 +TT
	HD-FDD

	
	30
	
	-94.7 +TT
	-92.7 +TT
	-91.4 +TT
	

	
	60
	
	-95.0 +TT
	-92.9 +TT
	-91.7 +TT
	

	n2
	15
	-96.3 +TT
	-93.1 +TT
	-91.3 +TT
	-90.0 +TT
	HD-FDD

	
	30
	
	-93.5 +TT
	-91.5
	-90.2
	

	
	60
	
	-93.8 +TT
	-91.7 +TT
	-90.5 +TT
	

	n3
	15
	-95.3 +TT
	-92.1 +TT
	-90.3 +TT
	-89.0 +TT
	HD-FDD

	
	30
	
	-92.5 +TT
	-90.5 +TT
	-89.2 +TT
	

	
	60
	
	-92.8 +TT
	-90.7 +TT
	-89.5 +TT
	

	n5
	15
	-96.3 +TT
	-93.1 +TT
	-91.3 +TT
	-90.0 +TT
	HD-FDD

	
	30
	
	-93.5 +TT
	-91.5 +TT
	-90.2 +TT
	

	n7
	15
	-96.3 +TT
	-93.1 +TT
	-91.3 +TT
	-90.0 +TT
	HD-FDD

	
	30
	
	-93.5 +TT
	-91.5 +TT
	-90.2 +TT
	

	
	60
	
	-93.8 +TT
	-91.7 +TT
	-90.5 +TT
	

	n8
	15
	-95.3 +TT
	-92.1 +TT
	-90.3 +TT
	-89.0 +TT
	HD-FDD

	
	30
	
	-92.5 +TT
	-90.5 +TT
	-89.2 +TT
	

	n12
	15
	-95.3 +TT
	-92.1 +TT
	-90.3 +TT
	
	HD-FDD

	
	30
	
	-92.5 +TT
	-90.5 +TT
	
	

	n13
	15
	-95.3 +TT
	-92.1 +TT
	
	
	HD-FDD

	
	30
	
	-92.5 +TT
	
	
	

	n14
	15
	-95.3 +TT
	-92.1 +TT
	
	
	HD-FDD

	
	30
	
	-92.5 +TT
	
	
	

	n18
	15
	-97.5 +TT
	-94.3 +TT
	-92.5 +TT
	
	HD-FDD

	
	30
	
	-94.7 +TT
	-92.7 +TT
	
	

	n20
	15
	-95.3 +TT
	-92.1 +TT
	-90.3 +TT
	-89.0 +TT
	HD-FDD

	
	30
	
	-92.5 +TT
	-90.5 +TT
	-89.2 +TT
	

	n24
	15
	-97.5 +TT
	-94.3 +TT
	
	
	HD-FDD

	
	30
	
	-94.7 +TT
	
	
	

	
	60
	
	-95.0 +TT
	
	
	

	n25
	15
	-94.8 +TT
	-91.6 +TT
	-89.8 +TT
	-88.5 +TT
	HD-FDD

	
	30
	
	-92.0 +TT
	-90.0 +TT
	-88.7 +TT
	

	
	60
	
	-92.3 +TT
	-90.2 +TT
	-89.0 +TT
	

	n26
	15
	-95.8 +TT
	-92.6 +TT
	-90.8 +TT
	-89.5 +TT
	HD-FDD

	
	30
	
	-93.0 +TT
	-91.0 +TT
	-89.7 +TT
	

	n28
	15
	-96.8 +TT
	-93.6 +TT
	-91.8 +TT
	-90.5 +TT
	HD-FDD

	
	30
	
	-94.0 +TT
	-92.0 +TT
	-90.7 +TT
	

	n30
	15
	-97.0 +TT
	-93.8 +TT
	
	
	HD-FDD

	
	30
	
	-94.2 +TT
	
	
	

	n65
	15
	-97.5 +TT
	-94.3 +TT
	-92.5 +TT
	-91.2 +TT
	HD-FDD

	
	30
	
	-94.7 +TT
	-92.7 +TT
	-91.4 +TT
	

	
	60
	
	-95.0 +TT
	-92.9 +TT
	-91.7 +TT
	

	n66
	15
	-97.5 +TT
	-94.3 +TT
	-92.5 +TT
	-91.2 +TT
	HD-FDD

	
	30
	
	-94.7 +TT
	-92.7 +TT
	-91.4 +TT
	

	
	60
	
	-95.0 +TT
	-92.9 +TT
	-91.7 +TT
	

	n70
	15
	-97.5 +TT
	-94.3 +TT
	-92.5 +TT
	-91.2 +TT
	HD-FDD

	
	30
	
	-94.7 +TT
	-92.7 +TT
	-91.4 +TT
	

	
	60
	
	-95.0 +TT
	-92.9 +TT
	-91.7 +TT
	

	n71
	15
	-95.5 +TT
	-92.3 +TT
	-90.5 +TT
	-89.2 +TT
	HD-FDD

	
	30
	
	-92.7 +TT
	-90.7 +TT
	-89.4 +TT
	

	n74
	15
	-97.5 +TT
	-94.3 +TT
	-92.5 +TT
	-91.2 +TT
	HD-FDD

	
	30
	
	-94.7 +TT
	-92.7 +TT
	-91.4 +TT
	

	
	60
	
	-95.0 +TT
	-92.9 +TT
	-91.7
	

	n85
	15
	-95.3 +TT
	-92.1 +TT
	-90.3 +TT
	
	HD-FDD

	
	30
	
	-92.5 +TT
	-90.5 +TT
	
	

	NOTE 1:	The transmitter shall be set to PUMAX as defined in clause 6.2.4.
NOTE 2:	TT for each frequency and channel bandwidth is specified in Table 7.3I.2.5-7.



Table 7.3I.2.5-7: Test Tolerance (TT) for RX sensitivity level for RedCap UE
	f ≤ 3.0GHz
	3.0GHz < f ≤ 6.0 GHz

	0.7 dB
	1.0 dB




<<< End OF CHANGES >>>

