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[bookmark: _Toc29811736][bookmark: _Toc21127527]7.2	Reference sensitivity level
[bookmark: _Toc29811737][bookmark: _Toc21127528]7.2.1	General
[bookmark: _Hlk508114944]The reference sensitivity power level PREFSENS is the minimum mean power received at the antenna connector for BS type 1-C or TAB connector for BS type 1-H at which a throughput requirement shall be met for a specified reference measurement channel.
[bookmark: _Toc21127529][bookmark: _Toc29811738]7.2.2	Minimum requirements for BS type 1-C and BS type 1-H
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 7.2.2-1 for Wide Area BS, in table 7.2.2-2 for Medium Range BS and in table 7.2.2-3 for Local Area BS. 
The Reference sensitivity level requirements for NB-IoT are specified in TS 36.104 [13] clause 7.2.
Table 7.2.2-1: NR Wide Area BS reference sensitivity levels
	BS channel bandwidth (MHz) 
	Sub-carrier spacing (kHz)
	Reference measurement channel
	 Reference sensitivity power level, PREFSENS
 (dBm)

	5, 10, 15 
	15
	G-FR1-A1-1 (Note 1)
	 -101.7

	
	
	G-FR1-A1-10 (Note 3)
	-101.7 (Note 2)

	10, 15 
	30
	G-FR1-A1-2 (Note 1)
	 -101.8

	10, 15
	60
	G-FR1-A1-3 (Note 1)
	 -98.9

	20, 25, 30, 40, 50 
	15
	G-FR1-A1-4 (Note 1)
	 -95.3

	
	
	G-FR1-A1-11 (Note 4)
	-95.3 (Note 2)

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	30
	G-FR1-A1-5 (Note 1)
	 -95.6

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	60
	G-FR1-A1-6 (Note 1)
	 -95.7

	NOTE 1:	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 the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full BS channel bandwidth.
NOTE 2:	The requirements apply to BS that supports NB-IoT operation in NR in-band.
NOTE 3:	PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for a single instance of G-FR1-A1-10 mapped to the 24 NR resource blocks adjacent to the NB-IoT PRB, and for each consecutive application of a single instance of G-FR1-A1-1 mapped to disjoint frequency ranges with a width of 25 resource blocks each
NOTE 4:	PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for a single instance of G-FR1-A1-11 mapped to the 105 NR resource blocks adjacent to the NB-IoT PRB, and for each consecutive application of a single instance of G-FR1-A1-4 mapped to disjoint frequency ranges with a width of 106 resource blocks each.



Table 7.2.2-2: NR Medium Range BS reference sensitivity levels
	BS channel bandwidth (MHz)
	Sub-carrier spacing (kHz)
	Reference measurement channel
	 Reference sensitivity power level, PREFSENS
 (dBm)

	5, 10, 15
	15
	G-FR1-A1-1 (Note 1)
	 -96.7

	
	
	G-FR1-A1-10 (Note 3)
	-96.7 (Note 2)

	10, 15 
	30
	G-FR1-A1-2 (Note 1)
	 -96.8

	10, 15
	60
	G-FR1-A1-3 (Note 1)
	 -93.9

	20, 25, 30, 40, 50 
	15
	G-FR1-A1-4 (Note 1)
	 -90.3

	
	
	G-FR1-A1-11 (Note 4)
	-90.3 (Note 2)

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	30
	G-FR1-A1-5 (Note 1)
	 -90.6

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	60
	G-FR1-A1-6 (Note 1)
	 -90.7

	NOTE 1:	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 the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full BS channel bandwidth.
NOTE 2:	The requirements apply to BS that supports NB-IoT operation in NR in-band.
NOTE 3:	PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for a single instance of G-FR1-A1-10 mapped to the 24 NR resource blocks adjacent to the NB-IoT PRB, and for each consecutive application of a single instance of G-FR1-A1-1 mapped to disjoint frequency ranges with a width of 25 resource blocks each
NOTE 4:	PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for a single instance of G-FR1-A1-11 mapped to the 105 NR resource blocks adjacent to the NB-IoT PRB, and for each consecutive application of a single instance of G-FR1-A1-4 mapped to disjoint frequency ranges with a width of 106 resource blocks each.



Table 7.2.2-2a: NR Medium Range BS reference sensitivity levels for n46
	BS channel bandwidth (MHz) 
	Sub-carrier spacing (kHz)
	Reference measurement channel
	 Reference sensitivity power level, PREFSENS
 (dBm)

	10

	15
	G-FR1-A1-10
	

	
	30
	G-FR1-A1-11
	

	
	60
	G-FR1-A1-12
	

	
20

	15
	G-FR1-A1-13
	

	
	30
	G-FR1-A1-14
	

	
	60
	G-FR1-A1-15
	

	
40

	15
	G-FR1-A1-16
	 

	
	30
	G-FR1-A1-17
	

	
	60
	G-FR1-A1-18
	

	60
	30
	G-FR1-A1-19
	

	
	60
	G-FR1-A1-20
	

	80
	30
	G-FR1-A1-21
	

	
	60
	G-FR1-A1-22
	

	NOTE:	PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each interleaved application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full BS channel bandwidth.



[bookmark: OLE_LINK1]Table 7.2.2-3: NR Local Area BS reference sensitivity levels
	BS channel bandwidth (MHz)
	Sub-carrier spacing (kHz)
	Reference measurement channel
	 Reference sensitivity power level, PREFSENS
 (dBm)

	5, 10, 15
	15
	G-FR1-A1-1 (Note 1)
	 -93.7

	
	
	G-FR1-A1-10 (Note 3)
	-93.7 (Note 2)

	10, 15 
	30
	G-FR1-A1-2 (Note 1)
	 -93.8

	10, 15
	60
	G-FR1-A1-3 (Note 1)
	 -90.9

	20, 25, 30, 40, 50 
	15
	G-FR1-A1-4 (Note 1)
	 -87.3

	
	
	G-FR1-A1-11 (Note 4)
	-87.3 (Note 2)

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	30
	G-FR1-A1-5 (Note 1)
	 -87.6

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	60
	G-FR1-A1-6 (Note 1)
	 -87.7

	NOTE 1:	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 the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full BS channel bandwidth.
NOTE 2:	The requirements apply to BS that supports NB-IoT operation in NR in-band.
NOTE 3:	PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for a single instance of G-FR1-A1-10 mapped to the 24 NR resource blocks adjacent to the NB-IoT PRB, and for each consecutive application of a single instance of G-FR1-A1-1 mapped to disjoint frequency ranges with a width of 25 resource blocks each
NOTE 4:	PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for a single instance of G-FR1-A1-11 mapped to the 105 NR resource blocks adjacent to the NB-IoT PRB, and for each consecutive application of a single instance of G-FR1-A1-4 mapped to disjoint frequency ranges with a width of 106 resource blocks each.



Table 7.2.2-3a: NR Local Area BS reference sensitivity levels for n46
	BS channel bandwidth (MHz) 
	Sub-carrier spacing (kHz)
	Reference measurement channel
	 Reference sensitivity power level, PREFSENS
 (dBm)

	10

	15
	G-FR1-A1-10
	

	
	30
	G-FR1-A1-11
	

	
	60
	G-FR1-A1-12
	

	
20

	15
	G-FR1-A1-13
	

	
	30
	G-FR1-A1-14
	 

	
	60
	G-FR1-A1-15
	 

	
40

	15
	G-FR1-A1-16
	 

	
	30
	G-FR1-A1-17
	

	
	60
	G-FR1-A1-18
	 

	60
	30
	G-FR1-A1-19
	 

	
	60
	G-FR1-A1-20
	

	80
	30
	G-FR1-A1-21
	

	
	60
	G-FR1-A1-22
	

	NOTE:	PREFSENS is the power level of a single instance of the reference measurement channel. This requirement shall be met for each interleaved application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full BS channel bandwidth.



[bookmark: _Toc21127530][bookmark: _Toc29811739]7.3	Dynamic range
[bookmark: _Toc29811740][bookmark: _Toc21127531]7.3.1	General
[bookmark: _Hlk508114964]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 at the antenna connector for BS type 1-C or TAB connector for BS type 1-H inside the received BS channel bandwidth. In this condition, a throughput requirement shall be met for a specified reference measurement channel. The interfering signal for the dynamic range requirement is an AWGN signal.
[bookmark: _Toc29811741][bookmark: _Toc21127532]7.3.2	Minimum requirement for BS type 1-C and BS type 1-H
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in annex A.2 with parameters specified in table 7.3.2-1 for Wide Area BS, in table 7.3.2-2 for Medium Range BS and in table 7.3.2-3 for Local Area BS.
For NB-IoT operation in NR in-band, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in Annex A of TS 36.104 [13] with parameters specified in table 7.3.2-1a for Wide Area BS, in table 7.3.2-2a for Medium Range BS and in table 7.3.2-3a for Local Area BS.
Table 7.3.2-1: Wide Area BS dynamic range
	
BS channel bandwidth (MHz)
	Subcarrier spacing (kHz)
	Reference measurement channel
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm) / BWConfig
	Type of interfering signal

	5
	15
	G-FR1-A2-1
	-70.7
	-82.5
	AWGN

	
	30
	G-FR1-A2-2 
	-71.4
	
	

	10
	15
	G-FR1-A2-1
	-70.7
	-79.3
	AWGN

	
	30
	G-FR1-A2-2 
	-71.4
	
	

	
	60
	G-FR1-A2-3 
	-68.4
	
	

	15
	15
	G-FR1-A2-1
	-70.7
	-77.5
	AWGN

	
	30
	G-FR1-A2-2 
	-71.4
	
	

	
	60
	G-FR1-A2-3
	-68.4
	
	

	20
	15
	G-FR1-A2-4
	-64.5
	-76.2
	AWGN

	
	30
	G-FR1-A2-5
	-64.5
	
	

	
	60
	G-FR1-A2-6
	-64.8
	
	

	25
	15
	G-FR1-A2-4
	-64.5
	-75.2
	AWGN

	
	30
	G-FR1-A2-5
	-64.5
	
	

	
	60
	G-FR1-A2-6
	-64.8
	
	

	30
	15
	G-FR1-A2-4
	-64.5
	-74.4
	AWGN

	
	30
	G-FR1-A2-5
	-64.5
	
	

	
	60
	G-FR1-A2-6
	-64.8
	
	

	40
	15
	G-FR1-A2-4
	-64.5
	-73.1
	AWGN

	
	30
	G-FR1-A2-5
	-64.5
	
	

	
	60
	G-FR1-A2-6
	-64.8
	
	

	50
	15
	G-FR1-A2-4
	-64.5
	-72.1
	AWGN

	
	30
	G-FR1-A2-5
	-64.5
	
	

	
	60
	G-FR1-A2-6
	-64.8
	
	

	60
	30
	G-FR1-A2-5
	-64.5
	-71.3
	AWGN

	
	60
	G-FR1-A2-6
	-64.8
	
	

	70
	30
	G-FR1-A2-5
	-64.5
	-70.7
	AWGN

	
	60
	G-FR1-A2-6
	-64.8
	
	

	80
	30
	G-FR1-A2-5
	-64.5
	-70.1
	AWGN

	
	60
	G-FR1-A2-6
	-64.8
	
	

	90
	30
	G-FR1-A2-5
	-64.5
	-69.5
	AWGN

	
	60
	G-FR1-A2-6
	-64.8
	
	

	100
	30
	G-FR1-A2-5
	-64.5
	-69.1
	AWGN

	
	60
	G-FR1-A2-6
	-64.8
	
	

	NOTE:	The wanted signal mean power is the power level of a single instance of the corresponding reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full BS channel bandwidth.



Table 7.3.2-1a: Wide Area BS dynamic range for NB-IoT operation in NR in-band
	
BS channel bandwidth (MHz)
	Reference measurement channel
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm) / BWConfig
	Type of interfering signal

	5
	FRC A15-1 in Annex A.15 in TS 36.104 [13]
	-99.7
	-82.5
	AWGN

	10
	
	
	-79.3
	

	15
	
	
	-77.5
	

	20
	
	
	-76.2
	

	25
	
	
	-75.2
	

	30
	
	
	-74.4
	

	40
	
	
	-73.1
	

	50
	
	
	-72.2
	

	5
	FRC A15-2 in Annex A.15 in TS 36.104 [13]
	-105.6
	-82.5
	AWGN

	10
	
	
	-79.3
	

	15
	
	
	-77.5
	

	20
	
	
	-76.2
	

	25
	
	
	-75.2
	

	30
	
	
	-74.4
	

	40
	
	
	-73.1
	

	50
	
	
	-72.2
	



Table 7.3.2-2: Medium Range BS dynamic range
	BS channel bandwidth (MHz)
	Subcarrier spacing (kHz)
	Reference measurement channel
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm) / BWConfig
	Type of interfering signal

	5
	15
	G-FR1-A2-1
	-65.7
	-77.5
	AWGN

	
	30
	G-FR1-A2-2 
	-66.4
	
	

	10
	15
	G-FR1-A2-1
	-65.7
	-74.3
	AWGN

	
	30
	G-FR1-A2-2 
	-66.4
	
	

	
	60
	G-FR1-A2-3 
	-63.4
	
	

	15
	15
	G-FR1-A2-1
	-65.7
	-72.5
	AWGN

	
	30
	G-FR1-A2-2 
	-66.4
	
	

	
	60
	G-FR1-A2-3
	-63.4
	
	

	20
	15
	G-FR1-A2-4
	-59.5
	-71.2
	AWGN

	
	30
	G-FR1-A2-5
	-59.5
	
	

	
	60
	G-FR1-A2-6
	-59.8
	
	

	25
	15
	G-FR1-A2-4
	-59.5
	-70.2
	AWGN

	
	30
	G-FR1-A2-5
	-59.5
	
	

	
	60
	G-FR1-A2-6
	-59.8
	
	

	30
	15
	G-FR1-A2-4
	-59.5
	-69.4
	AWGN

	
	30
	G-FR1-A2-5
	-59.5
	
	

	
	60
	G-FR1-A2-6
	-59.8
	
	

	40
	15
	G-FR1-A2-4
	-59.5
	-68.1
	AWGN

	
	30
	G-FR1-A2-5
	-59.5
	
	

	
	60
	G-FR1-A2-6
	-59.8
	
	

	50
	15
	G-FR1-A2-4
	-59.5
	-67.1
	AWGN

	
	30
	G-FR1-A2-5
	--59.5
	
	

	
	60
	G-FR1-A2-6
	-59.8
	
	

	60
	30
	G-FR1-A2-5
	-59.5
	-66.3
	AWGN

	
	60
	G-FR1-A2-6
	-59.8
	
	

	70
	30
	G-FR1-A2-5
	-59.5
	-65.7
	AWGN

	
	60
	G-FR1-A2-6
	-59.8
	
	

	80
	30
	G-FR1-A2-5
	-59.5
	-65.1
	AWGN

	
	60
	G-FR1-A2-6
	-59.8
	
	

	90
	30
	G-FR1-A2-5
	-59.5
	-64.5
	AWGN

	
	60
	G-FR1-A2-6
	-59.8
	
	

	100
	30
	G-FR1-A2-5
	-59.5
	-64.1
	AWGN

	
	60
	G-FR1-A2-6
	-59.8
	
	

	NOTE:	The wanted signal mean power is the power level of a single instance of the corresponding reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full BS channel bandwidth.



[bookmark: OLE_LINK18]Table 7.3.2-2a: Medium Range BS dynamic range for NB-IoT operation in NR in-band
	
BS channel bandwidth (MHz)
	Reference measurement channel
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm) / BWConfig
	Type of interfering signal

	5
	FRC A15-1 in Annex A.15 in TS 36.104 [13]
	-94.7
	-77.5
	AWGN

	10
	
	
	-74.3
	

	15
	
	
	-72.5
	

	20
	
	
	-71.2
	

	25
	
	
	-70.2
	

	30
	
	
	-69.4
	

	40
	
	
	-68.1
	

	50
	
	
	-67.2
	

	5
	FRC A15-2 in Annex A.15 in TS 36.104 [13]
	-100.6
	-77.5
	AWGN

	10
	
	
	-74.3
	

	15
	
	
	-72.5
	

	20
	
	
	-71.2
	

	25
	
	
	-70.2
	

	30
	
	
	-69.4
	

	40
	
	
	-68.1
	

	50
	
	
	-67.2
	



Table 7.3.2-2b: Medium Range BS dynamic range for n46
	[bookmark: OLE_LINK36]
BS channel bandwidth (MHz)
	Subcarrier spacing (kHz)
	Reference measurement channel
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm) / BWConfig
	Type of interfering signal

	10
	15
	G-FR1-A2-7
	
	-74.3 
	AWGN

	
	30
	G-FR1-A2-8
	
	
	

	
	60
	G-FR1-A2-9
	
	
	

	20
	15
	G-FR1-A2-10
	
	-71.2 
	AWGN

	
	30
	G-FR1-A2-11
	
	
	

	
	60
	G-FR1-A2-12
	
	
	

	40
	15
	G-FR1-A2-13
	
	-68.1 
	AWGN

	[bookmark: OLE_LINK45]
	30
	G-FR1-A2-14
	
	
	

	
	60
	G-FR1-A2-15
	
	
	

	60
	30
	G-FR1-A2-16
	
	-66.3 
	AWGN

	
	60
	G-FR1-A2-17
	
	
	

	80
	30
	G-FR1-A2-18
	
	-65.1 
	AWGN

	
	60
	G-FR1-A2-19
	 
	
	

	NOTE:	The wanted signal mean power is the power level of a single instance of the corresponding reference measurement channel. This requirement shall be met for each interleaved application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each.




Table 7.3.2-3: Local Area BS dynamic range
	BS channel bandwidth (MHz)
	Subcarrier spacing (kHz)
	Reference measurement channel
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm) / BWConfig
	Type of interfering signal

	5
	15
	G-FR1-A2-1
	-62.7
	-74.5
	AWGN

	
	30
	G-FR1-A2-2 
	-63.4
	
	

	10
	15
	G-FR1-A2-1
	-62.7
	-71.3
	AWGN

	
	30
	G-FR1-A2-2 
	-63.4
	
	

	
	60
	G-FR1-A2-3 
	-60.4
	
	

	15
	15
	G-FR1-A2-1
	-62.7
	-69.5
	AWGN

	
	30
	G-FR1-A2-2 
	-63.4
	
	

	
	60
	G-FR1-A2-3
	-60.4
	
	

	20
	15
	G-FR1-A2-4
	-56.5
	-68.2
	AWGN

	
	30
	G-FR1-A2-5
	-56.5
	
	

	
	60
	G-FR1-A2-6
	-56.8
	
	

	25
	15
	G-FR1-A2-4
	-56.5
	-67.2
	AWGN

	
	30
	G-FR1-A2-5
	-56.5
	
	

	
	60
	G-FR1-A2-6
	-56.8
	
	

	30
	15
	G-FR1-A2-4
	-56.5
	-66.4
	AWGN

	
	30
	G-FR1-A2-5
	-56.5
	
	

	
	60
	G-FR1-A2-6
	-56.8
	
	

	40
	15
	G-FR1-A2-4
	-56.5
	-65.1
	AWGN

	
	30
	G-FR1-A2-5
	-56.5
	
	

	
	60
	G-FR1-A2-6
	-56.8
	
	

	50
	15
	G-FR1-A2-4
	-56.5
	-64.1
	AWGN

	
	30
	G-FR1-A2-5
	-56.5
	
	

	
	60
	G-FR1-A2-6
	-56.8
	
	

	60
	30
	G-FR1-A2-5
	-56.5
	-63.3
	AWGN

	
	60
	G-FR1-A2-6
	-56.8
	
	

	70
	30
	G-FR1-A2-5
	-56.5
	-62.7

	AWGN

	
	60
	G-FR1-A2-6
	-56.8
	
	

	80
	30
	G-FR1-A2-5
	-56.5
	-62.1
	AWGN

	
	60
	G-FR1-A2-6
	-56.8
	
	

	90
	30
	G-FR1-A2-5
	-56.5
	-61.5
	AWGN

	
	60
	G-FR1-A2-6
	-56.8
	
	

	100
	30
	G-FR1-A2-5
	-56.5
	-61.1
	AWGN

	
	60
	G-FR1-A2-6
	-56.8
	
	

	NOTE:	The wanted signal mean power is the power level of a single instance of the corresponding reference measurement channel. This requirement shall be met for each consecutive application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each, except for one instance that might overlap one other instance to cover the full BS channel bandwidth.



[bookmark: OLE_LINK25]Table 7.3.2-3a: Local Area BS dynamic range for NB-IoT operation in NR in-band
	
BS channel bandwidth (MHz)
	Reference measurement channel
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm) / BWConfig
	Type of interfering signal

	5
	FRC A15-1 in Annex A.15 in TS 36.104 [13]
	-91.7
	-74.5
	AWGN

	10
	
	
	-71.3
	

	15
	
	
	-69.5
	

	20
	
	
	-68.2
	

	25
	
	
	-67.2
	

	30
	
	
	-66.4
	

	40
	
	
	-65.1
	

	50
	
	
	-64.2
	

	5
	FRC A15-2 in Annex A.15 in TS 36.104 [13]
	-97.6
	-74.5
	AWGN

	10
	
	
	-71.3
	

	15
	
	
	-69.5
	

	20
	
	
	-68.2
	

	25
	
	
	-67.2
	

	30
	
	
	-66.4
	

	40
	
	
	-65.1
	

	50
	
	
	-64.2
	



Table 7.3.2-3b: Local Area BS dynamic range for n46
	
BS channel bandwidth (MHz)
	Subcarrier spacing (kHz)
	Reference measurement channel
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm) / BWConfig
	Type of interfering signal

	10
	15
	G-FR1-A2-7
	
	-71.3 
	AWGN

	
	30
	G-FR1-A2-8
	
	
	

	
	60
	G-FR1-A2-9
	
	
	

	20
	15
	G-FR1-A2-10
	
	-68.2 
	AWGN

	
	30
	G-FR1-A2-11
	
	
	

	
	60
	G-FR1-A2-12
	
	
	

	40
	15
	G-FR1-A2-13
	
	-65.1 
	AWGN

	
	30
	G-FR1-A2-14
	
	
	

	
	60
	G-FR1-A2-15
	
	
	

	60
	30
	G-FR1-A2-16
	
	-63.3 
	AWGN

	
	60
	G-FR1-A2-17
	
	
	

	80
	30
	G-FR1-A2-18
	
	-62.1 
	AWGN

	
	60
	G-FR1-A2-19
	
	
	

	NOTE:	The wanted signal mean power is the power level of a single instance of the corresponding reference measurement channel. This requirement shall be met for each interleaved application of a single instance of the reference measurement channel mapped to disjoint frequency ranges with a width corresponding to the number of resource blocks of the reference measurement channel each.



[bookmark: _Toc21127533][bookmark: _Toc29811742]7.4	In-band selectivity and blocking
[bookmark: _Toc21127534][bookmark: _Toc29811743]7.4.1	Adjacent Channel Selectivity (ACS)
[bookmark: _Toc29811744][bookmark: _Toc21127535]7.4.1.1	General
Adjacent channel selectivity (ACS) is a measure of the receiver's ability to receive a wanted signal at its assigned channel frequency at the antenna connector for BS type 1-C or TAB connector for BS type 1-H in the presence of an adjacent channel signal with a specified centre frequency offset of the interfering signal to the band edge of a victim system.
[bookmark: _Toc21127536][bookmark: _Toc29811745]7.4.1.2	Minimum requirement for BS type 1-C and BS type 1-H
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel.
For BS, the wanted and the interfering signal coupled to the BS type 1-C antenna connector or BS type 1-H TAB connector are specified in table 7.4.1.2-1 and the frequency offset between the wanted and interfering signal in table 7.4.1.2-2 for ACS. The reference measurement channel for the wanted signal is identified in table 7.2.2-1, 7.2.2-2 and 7.2.2-3 for each BS channel bandwidth and further specified in annex A.1. The characteristics of the interfering signal is further specified in annex D.
For BS supporting NB-IoT operation in NR in-band, the wanted and the interfering signal coupled to the BS type 1-C antenna connector are specified in table 7.4.1.2-1 and the frequency offset between the wanted and interfering signal in table 7.4.1.2-2 for ACS. The reference measurement channel for the NB-IoT wanted signal is identified in clause 7.2.1 of TS 36.104 [13]. The characteristics of the interfering signal is further specified in annex D.
The ACS requirement is applicable outside the Base Station RF Bandwidth or Radio Bandwidth. The interfering signal offset is defined relative to the Base station RF Bandwidth edges or Radio Bandwidth edges.
For a BS operating in non-contiguous spectrum within any operating band, the ACS requirement shall apply in addition inside any sub-block gap, in case the sub-block gap size is at least as wide as the NR interfering signal in table 7.4.1.2-2. The interfering signal offset is defined relative to the sub-block edges inside the sub-block gap.
For a multi-band connector, the ACS requirement shall apply in addition inside any Inter RF Bandwidth gap, in case the Inter RF Bandwidth gap size is at least as wide as the NR interfering signal in table 7.4.1.2‑2. The interfering signal offset is defined relative to the Base Station RF Bandwidth edges inside the Inter RF Bandwidth gap.
Minimum conducted requirement is defined at the antenna connector for BS type 1-C and at the TAB connector for BS type 1-H.
[bookmark: OLE_LINK26]Table 7.4.1.2-1: Base station ACS requirement
	BS channel bandwidth of the lowest/highest carrier received (MHz)
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm)

	5, 10, 15, 20, 
25, 30, 40, 50, 60, 70, 80, 90, 100  
(Note 1)
	PREFSENS + 6 dB
	Wide Area BS: -52
Medium Range BS: -47
Local Area BS: -44

	NOTE 1:	The SCS for the lowest/highest carrier received is the lowest SCS supported by the BS for that bandwidth.
NOTE 2:	PREFSENS depends on the RAT. For NR, PREFSENS depends also on the BS channel bandwidth as specified in tables 7.2.2-1, 7.2.2-2, 7.2.2-3. For NB-IoT, PREFSENS depends also on the sub-carrier spacing as specified in tables 7.2.1-5, 7.2.1-5a and 7.2.1-5c of TS 36.104 [13].



Table 7.4.1.2-1a: Base station ACS requirement
	BS channel bandwidth of the lowest/highest carrier received (MHz)
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm)

	10, 20, 40,60,80
(Note 1)
	PREFSENS + 6 dB
	Medium Range BS: TBD
Local Area BS: TBD

	NOTE 1:	The SCS for the lowest/highest carrier received is the lowest SCS supported by the BS for that bandwidth.
NOTE 2:	PREFSENS depends on the RAT. For n46, PREFSENS depends also on the BS channel bandwidth as specified in tables 7.2.2.1a,7.2.2-2b, 7.2.2-3b. 




Table 7.4.1.2-2: Base Station ACS interferer frequency offset values
	[bookmark: _Hlk499878305]BS channel bandwidth of the lowest/highest carrier received (MHz)
	Interfering signal centre frequency offset from the lower/upper Base Station RF Bandwidth edge or sub-block edge inside a sub-block gap (MHz)
	Type of interfering signal

	5
	±2.5025
	5 MHz DFT-s-OFDM NR signal
15 kHz SCS, 25 RBs

	10
	±2.5075
	

	15
	±2.5125
	

	20
	±2.5025
	

	25
	±9.4675
	20 MHz DFT-s-OFDM NR signal
15 kHz SCS, 100 RBs

	30
	±9.4725
	

	40
	±9.4675
	

	50
	±9.4625
	

	60
	±9.4725
	

	70
	±9.4675
	

	80
	±9.4625
	

	90
	±9.4725
	

	100
	±9.4675
	



Table 7.4.1.2-2a: Base Station ACS interferer frequency offset values for n46
	BS channel bandwidth of the lowest/highest carrier received (MHz)
	Interfering signal centre frequency offset from the lower/upper Base Station RF Bandwidth edge or sub-block edge inside a sub-block gap (MHz)
	Type of interfering signal

	10
	TBD
	[TBD]

	20
	TBD
	

	40
	TBD
	

	60
	TBD
	

	80
	TBD
	

	100
	TBD
	



[bookmark: _Toc21127537][bookmark: _Toc29811746]7.4.1.3	Void
[bookmark: _Toc21127538][bookmark: _Toc29811747]7.4.1.4	Void
[bookmark: _Toc29811748][bookmark: _Toc21127539]7.4.2	In-band blocking
[bookmark: _Toc21127540][bookmark: _Toc29811749]7.4.2.1	General
The in-band blocking characteristics is a measure of the receiver's ability to receive a wanted signal at its assigned channel at the antenna connector for BS type 1-C or TAB connector for BS type 1-H in the presence of an unwanted interferer, which is an NR signal for general blocking or an NR signal with one resource block for narrowband blocking.
[bookmark: _Toc29811750][bookmark: _Toc21127541]7.4.2.2	Minimum requirement for BS type 1-C and BS type 1-H
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel, with a wanted and an interfering signal coupled to BS type 1-C antenna connector or BS type 1‑H TAB connector using the parameters in tables 7.4.2.2-1, 7.4.2.2-2 and 7.4.2.2-3 for general blocking and narrowband blocking requirements. The reference measurement channel for the wanted signal is identified in clause 7.2.2 for each BS channel bandwidth and further specified in annex A.1. The characteristics of the interfering signal is further specified in annex D. 
For NB-IoT operation in NR in-band, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel, with a wanted and an interfering signal coupled to BS type 1-C antenna connector using the parameters in tables 7.4.2.2-1, 7.4.2.2-2a and 7.4.2.2-3 for general blocking and narrowband blocking requirements. The reference measurement channel for the NB-IoT wanted signal is identified in clause 7.2.1 of TS 36.104 [13]. The characteristics of the interfering signal is further specified in annex D.
The in-band blocking requirements apply outside the Base Station RF Bandwidth or Radio Bandwidth. The interfering signal offset is defined relative to the Base Station RF Bandwidth edges or Radio Bandwidth edges.
The in-band blocking requirement shall apply from FUL,low - ΔfOOB to FUL,high + ΔfOOB, excluding the downlink frequency range of the FDD operating band. The ΔfOOB for BS type 1-C and BS type 1-H is defined in table 7.4.2.2-0.
Minimum conducted requirement is defined at the antenna connector for BS type 1-C and at the TAB connector for BS type 1-H.
Table 7.4.2.2-0: ΔfOOB offset for NR operating bands
	BS type
	Operating band characteristics
	ΔfOOB (MHz)

	BS type 1-C
	FUL,high – FUL,low ≤ 200 MHz
	20

	
	200 MHz < FUL,high – FUL,low ≤ 900 MHz
	60

	BS type 1-H
	FUL,high – FUL,low < 100 MHz
	20

	
	100 MHz ≤ FUL,high – FUL,low ≤ 900 MHz 
	60



For a BS operating in non-contiguous spectrum within any operating band, the in-band blocking requirements apply in addition inside any sub-block gap, in case the sub-block gap size is at least as wide as twice the interfering signal minimum offset in tables 7.4.2.2-1. The interfering signal offset is defined relative to the sub-block edges inside the sub-block gap.
For a multi-band connector, the blocking requirements apply in the in-band blocking frequency ranges for each supported operating band. The requirement shall apply in addition inside any Inter RF Bandwidth gap, in case the Inter RF Bandwidth gap size is at least as wide as twice the interfering signal minimum offset in tables 7.4.2.2-1.
For a BS operating in non-contiguous spectrum within any operating band, the narrowband blocking requirement shall apply in addition inside any sub-block gap, in case the sub-block gap size is at least as wide as the channel bandwidth of the NR interfering signal in Table 7.4.2.2-3. The interfering signal offset is defined relative to the sub-block edges inside the sub-block gap.
For a multi-band connector, the narrowband blocking requirement shall apply in addition inside any Inter RF Bandwidth gap, in case the Inter RF Bandwidth gap size is at least as wide as the NR interfering signal in Table 7.4.2.2-3. The interfering signal offset is defined relative to the Base Station RF Bandwidth edges inside the Inter RF Bandwidth gap.
Table 7.4.2.2-1: Base station general blocking requirement
	BS channel bandwidth of the lowest/highest carrier received (MHz)
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm)
	Interfering signal centre frequency minimum offset from the lower/upper Base Station RF Bandwidth edge or sub-block edge inside a sub-block gap (MHz)
	Type of interfering signal

	5, 10, 15, 20
	PREFSENS + 6 dB
	Wide Area BS: -43
Medium Range BS: -38
Local Area BS: -35
	±7.5
	5 MHz DFT-s-OFDM NR signal
15 kHz SCS, 25 RBs

	25, 30, 40, 50, 60, 70, 80, 90, 100
	PREFSENS + 6 dB
	Wide Area BS: -43
Medium Range BS: -38
Local Area BS: -35
	±30
	20 MHz DFT-s-OFDM NR signal
15 kHz SCS, 100 RBs

	NOTE:	PREFSENS depends on the RAT. For NR, PREFSENS depends also on the BS channel bandwidth as specified in tables 7.2.2-1, 7.2.2-2 and 7.2.2-3. For NB-IoT, PREFSENS depends also on the sub-carrier spacing as specified in tables 7.2.1-5, 7.2.1-5a and 7.2.1-5c of TS 36.104 [13].



Table 7.4.2.2-2: Base Station narrowband blocking requirement
	BS channel bandwidth of the lowest/highest carrier received (MHz)
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm)

	5, 10, 15, 20, 25, 30, 40, 50, 60, 70, 80,90, 100 (Note 1)
	PREFSENS + 6 dB
	Wide Area BS: -49
Medium Range BS: -44
Local Area BS: -41

	NOTE 1:	The SCS for the lowest/highest carrier received is the lowest SCS supported by the BS for that BS channel bandwidth
NOTE 2:	PREFSENS depends on the BS channel bandwidth as specified in tables 7.2.2-1, 7.2.2-2 and 7.2.2-3. 
NOTE 3:	7.5 kHz shift is not applied to the wanted signal.



Table 7.4.2.2-2a: Base Station narrowband blocking requirement for NB-IoT operation in NR in-band
	BS channel bandwidth (MHz)
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm)

	5, 10, 15, 20, 25, 30, 40, 50 
	PREFSENS + x dB (Note 2)
	Wide Area: -49
Medium Range: -44
Local Area: -41

	NOTE 1:	PREFSENS depends on the sub-carrier spacing as specified in tables 7.2.1-5, 7.2.1-5a and 7.2.1-5c of TS 36.104 [13]. 
NOTE 2: 	“x” is equal to 8 in case of 5 MHz channel bandwidth and equal to 6 otherwise.



Table 7.4.2.2-3: Base Station narrowband blocking interferer frequency offsets
	[bookmark: _Hlk499878362]BS channel bandwidth of the lowest/highest carrier received (MHz)
	Interfering RB centre frequency offset to the lower/upper Base Station RF Bandwidth edge or sub-block edge inside a sub-block gap (kHz) (Note 2)
	Type of interfering signal

	5
	±(350+m*180),
m=0, 1, 2, 3, 4, 9, 14, 19, 24
	5 MHz DFT-s-OFDM NR signal, 15 kHz SCS, 1 RB

	10
	±(355+m*180),
m=0, 1, 2, 3, 4, 9, 14, 19, 24
	

	15
	±(360+m*180),
m=0, 1, 2, 3, 4, 9, 14, 19, 24
	

	20
	±(350+m*180),
m=0, 1, 2, 3, 4, 9, 14, 19, 24
	

	25
	±(565+m*180),
m=0, 1, 2, 3, 4, 29, 54, 79, 99
	20 MHz DFT-s-OFDM NR signal, 15 kHz SCS, 1 RB

	30
	±(570+m*180),
m=0, 1, 2, 3, 4, 29, 54, 79, 99
	

	40
	±(565+m*180),
m=0, 1, 2, 3, 4, 29, 54, 79, 99
	

	50
	±(560+m*180),
m=0, 1, 2, 3, 4, 29, 54, 79, 99
	

	60
	±(570+m*180),
m=0, 1, 2, 3, 4, 29, 54, 79, 99
	

	70
	±(565+m*180),
m=0, 1, 2, 3, 4, 29, 54, 79, 99
	

	80
	±(560+m*180),
m=0, 1, 2, 3, 4, 29, 54, 79, 99
	

	90
	±(570+m*180),
m=0, 1, 2, 3, 4, 29, 54, 79, 99
	

	100
	±(565+m*180),
m=0, 1, 2, 3, 4, 29, 54, 79, 99
	

	NOTE 1:	Interfering signal consisting of one resource block positioned at the stated offset, the channel bandwidth of the interfering signal is located adjacently to the lower/upper Base Station RF Bandwidth edge or sub-block edge inside a sub-block gap. 
NOTE 2:	The centre of the interfering RB refers to the frequency location between the two central subcarriers.



[bookmark: _Toc29811751][bookmark: _Toc21127542]7.4.2.3	Void
[bookmark: _Toc21127543][bookmark: _Toc29811752]7.4.2.4	Void
[bookmark: _Toc21127544][bookmark: _Toc29811753]7.5	Out-of-band blocking
[bookmark: _Toc29811754][bookmark: _Toc21127545]7.5.1	General
The out-of-band blocking characteristics is a measure of the receiver ability to receive a wanted signal at its assigned channel at the antenna connector for BS type 1-C or TAB connector for BS type 1-H in the presence of an unwanted interferer out of the operating band, which is a CW signal for out-of-band blocking.
[bookmark: _Toc21127546][bookmark: _Toc29811755]7.5.2	Minimum requirement for BS type 1-C and BS type 1-H
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel, with a wanted and an interfering signal coupled to BS type 1-C antenna connector or BS type 1-H TAB connector using the parameters in table 7.5.2-1. The reference measurement channel for the wanted signal is identified in clause 7.2.2 for each BS channel bandwidth and further specified in annex A.1. The characteristics of the interfering signal is further specified in annex D. 
For NB-IoT operation in NR in-band, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel, with a wanted and an interfering signal coupled to BS type 1-C antenna connector using the parameters in table 7.5.2-1. The reference measurement channel for the NB-IoT wanted signal is identified in clause 7.2.1 of TS 36.104 [13]. The characteristics of the interfering signal is further specified in annex D.
The out-of-band blocking requirement apply from 1 MHz to FUL,low - ΔfOOB and from FUL,high + ΔfOOB up to 12750 MHz, including the downlink frequency range of the FDD operating band for BS supporting FDD. The ΔfOOB for BS type 1-C and BS type 1-H is defined in table 7.4.2.2-0.
Minimum conducted requirement is defined at the antenna connector for BS type 1-C and at the TAB connector for BS type 1-H.
For a multi-band connector, the requirement in the out-of-band blocking frequency ranges apply for each operating band, with the exception that the in-band blocking frequency ranges of all supported operating bands according to clause 7.4.2.2 shall be excluded from the out-of-band blocking requirement.
Table 7.5.2-1: Out-of-band blocking performance requirement for NR
	Wanted Signal mean power (dBm)
	Interfering Signal mean power (dBm)
	Type of Interfering Signal

	PREFSENS +6 dB
(Note)
	-15 
	CW carrier 

	NOTE 1:	PREFSENS depends on the RAT. For NR, PREFSENS depends also on the BS channel bandwidth as specified in Table 7.2.2-1, 7.2.2-2, and 7.2.2-3. For NB-IoT, PREFSENS depends also on the sub-carrier spacing as specified in tables 7.2.1-5, 7.2.1-5a and 7.2.1-5c of TS 36.104 [13].
NOTE 2: 	For NB-IoT, up to 24 exceptions are allowed for spurious response frequencies in each wanted signal frequency when measured using a 1MHz step size. For these exceptions the above throughput requirement shall be met when the blocking signal is set to a level of -40 dBm for 15 kHz subcarrier spacing and -46 dBm for 3.75 kHz subcarrier spacing. In addition, each group of exceptions shall not exceed three contiguous measurements using a 1MHz step size.



[bookmark: _Toc21127547][bookmark: _Toc29811756]7.5.3	Co-location minimum requirements for BS type 1-C and BS type 1-H
This additional blocking requirement may be applied for the protection of NR BS receivers when GSM, CDMA, UTRA, E-UTRA or NR BS operating in a different frequency band are co-located with a NR BS. The requirement is applicable to all BS channel bandwidths supported by the NR BS.
The requirements in this clause assume a 30 dB coupling loss between interfering transmitter and NR BS receiver and are based on co-location with base stations of the same class.
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel, with a wanted and an interfering signal coupled to BS type 1-C antenna connector or BS type 1-H TAB connector input using the parameters in table 7.5.3-1 for all the BS classes. The reference measurement channel for the wanted signal is identified in tables 7.2.2-1, 7.2.2-2 and 7.2.2-3 for each BS channel bandwidth and further specified in annex A.1. The characteristics of the interfering signal is further specified in annex D.
The blocking requirement for co-location with BS in other bands is applied for all operating bands for which co-location protection is provided.
Minimum conducted requirement is defined at the antenna connector for BS type 1-C and at the TAB connector for BS type 1-H.
Table 7.5.3-1: Blocking performance requirement for NR BS when co-located with BS in other frequency bands.
	Frequency range of interfering signal
	Wanted signal mean power for WA BS (dBm)
	Interfering signal mean power for WA BS (dBm)
	Interfering signal mean power for MR BS (dBm)
	Interfering signal mean power for LA BS (dBm)
	Type of interfering signal

	Frequency range of co-located downlink operating band
	PREFSENS +6dB
(Note 1)
	+16
	+8
	x (Note 2)
	CW carrier

	NOTE 1:	PREFSENS depends on the BS channel bandwidth as specified in Table 7.2.2-1, 7.2.2-2, and 7.2.2-3.
NOTE 2:	x = -7 dBm for NR BS co-located with Pico GSM850 or Pico CDMA850
x = -4 dBm for NR BS co-located with Pico DCS1800 or Pico PCS1900
x = -6 dBm for NR BS co-located with UTRA bands or E-UTRA bands or NR bands
NOTE 3:	The requirement does not apply when the interfering signal falls within any of the supported uplink operating band(s) or in ΔfOOB immediately outside any of the supported uplink operating band(s).



[bookmark: _Toc29811757][bookmark: _Toc21127548]7.5.4	Void
[bookmark: _Toc29811758][bookmark: _Toc21127549]7.6	Receiver spurious emissions
[bookmark: _Toc21127550][bookmark: _Toc29811759]7.6.1	General
The receiver spurious emissions power is the power of emissions generated or amplified in a receiver unit that appear at the antenna connector (for BS type 1-C) or at the TAB connector (for BS type 1-H). The requirements apply to all BS with separate RX and TX antenna connectors / TAB connectors.
NOTE:	In this case for FDD operation the test is performed when both TX and RX are ON, with the TX antenna connectors / TAB connectors terminated.
For antenna connectors / TAB connectors supporting both RX and TX in TDD, the requirements apply during the transmitter OFF period. For antenna connectors / TAB connectors supporting both RX and TX in FDD, the RX spurious emissions requirements are superseded by the TX spurious emissions requirements, as specified in clause 6.6.5.
For RX-only multi-band connectors, the spurious emissions requirements are subject to exclusion zones in each supported operating band. For multi-band connectors that both transmit and receive in operating band supporting TDD, RX spurious emissions requirements are applicable during the TX OFF period, and are subject to exclusion zones in each supported operating band.
For BS type 1-H manufacturer shall declare TAB connector RX min cell groups. Every TAB connector of BS type 1‑H supporting reception in an operating band shall map to one TAB connector RX min cell group, where mapping of TAB connectors to cells/beams is implementation dependent.
The number of active receiver units that are considered when calculating the conducted RX spurious emission limits (NRXU,counted) for BS type 1-H is calculated as follows:
	NRXU,counted = min(NRXU,active , 8 × Ncells)
NRXU,countedpercell is used for scaling of basic limits and is derived as NRXU,countedpercell = NRXU,counted / Ncells, where Ncells is defined in clause 6.1.
NOTE:	NRXU,active is the number of actually active receiver units and is independent to the declaration of Ncells.
[bookmark: _Toc29811760][bookmark: _Toc13080261]7.6.2	Basic limits
The receiver spurious emissions basic limits are provided in table 7.6.2-1.
Table 7.6.2-1: General BS receiver spurious emissions limits
	Spurious frequency range
	Basic limits
	Measurement bandwidth
	Note

	30 MHz – 1 GHz
	-57 dBm
	100 kHz
	Note 1

	1 GHz – 12.75 GHz
	-47 dBm
	1 MHz
	Note 1, Note 2

	12.75 GHz – 5th harmonic of the upper frequency edge of the UL operating band in GHz
	-47 dBm
	1 MHz
	Note 1, Note 2, Note 3

	NOTE 1:	Measurement bandwidths as in ITU-R SM.329 [2], s4.1.
NOTE 2:	Upper frequency as in ITU-R SM.329 [2], s2.5 table 1.
NOTE 3:	This spurious frequency range applies only for operating bands for which the 5th harmonic of the upper frequency edge of the UL operating band is reaching beyond 12.75 GHz.
NOTE 4:	The frequency range from ΔfOBUE below the lowest frequency of the BS transmitter operating band to ΔfOBUE above the highest frequency of the BS transmitter operating band may be excluded from the requirement. ΔfOBUE is defined in clause 6.6.1. For multi-band connectors, the exclusion applies for all supported operating bands.



[bookmark: _Toc29811761][bookmark: _Toc21127552]7.6.3	Minimum requirement for BS type 1-C
The RX spurious emissions requirements for BS type 1-C are that for each antenna connector, the power of emissions shall not exceed basic limits specified in table 7.6.2-1. 
The Rx spurious emissions requirements shall aply to BS that support NR or NR with NB-IoT operation in NR in-band.
[bookmark: _Toc29811762][bookmark: _Toc21127553]7.6.4	Minimum requirement for BS type 1-H
The RX spurious emissions requirements for BS type 1-H are that for each applicable basic limit specified in table 7.6.2-1 for each TAB connector RX min cell group, the power sum of emissions at respective TAB connectors shall not exceed the BS limits specified as the basic limits + X, where X = 10log10(NRXU,countedpercell), unless stated differently in regional regulation.
The RX spurious emission requirements are applied per the TAB connector RX min cell group for all the configurations supported by the BS.
NOTE:	Conformance to the BS receiver spurious emissions requirement can be demonstrated by meeting at least one of the following criteria as determined by the manufacturer:
1)	The sum of the spurious emissions power measured on each TAB connector in the TAB connector RX min cell group shall be less than or equal to the BS limit above for the respective frequency span.
Or
2)	The spurious emissions power at each TAB connector shall be less than or equal to the BS limit as defined above for the respective frequency span, scaled by -10log10(n), where n is the number of TAB connectors in the TAB connector RX min cell group.
[bookmark: _Toc29811763][bookmark: _Toc21127554][bookmark: _Hlk497680045]7.7	Receiver intermodulation
[bookmark: _Toc21127555][bookmark: _Toc29811764]7.7.1	General
Third and higher order mixing of the two interfering RF signals can produce an interfering signal in the band of the desired channel. Intermodulation response rejection is a measure of the capability of the receiver to receive a wanted signal on its assigned channel frequency at the antenna connector for BS type 1-C or TAB connector for BS type 1-H in the presence of two interfering signals which have a specific frequency relationship to the wanted signal.
[bookmark: _Toc21127556][bookmark: _Toc29811765]7.7.2	Minimum requirement for BS type 1-C and BS type 1-H
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel, with a wanted signal at the assigned channel frequency and two interfering signals coupled to the BS type 1-C antenna connector or BS type 1-H TAB connector, with the conditions specified in tables 7.7.2-1 and 7.7.2-2 for intermodulation performance and in tables 7.7.2-3, and 7.7.2-4 for narrowband intermodulation performance. The reference measurement channel for the wanted signal is identified in tables 7.2.2-1, 7.2.2-2 and 7.2.2-3 for each BS channel bandwidth and further specified in annex A.1. The characteristics of the interfering signal is further specified in annex D.
For NB-IoT operation in NR in-band, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel, with a wanted signal at the assigned channel frequency and two interfering signals coupled to the BS type 1-C antenna connector, with the conditions specified in tables 7.7.2-1 and 7.7.2-2 for intermodulation performance and in tables 7.7.2-3, and 7.7.2-4 for narrowband intermodulation performance. The reference measurement channel for the NB-IoT wanted signal is identified in clause 7.2.1 of TS 36.104 [13]. The characteristics of the interfering signal is further specified in annex D.
The subcarrier spacing for the modulated interfering signal shall in general be the same as the subcarrier spacing for the wanted signal, except for the case of wanted signal subcarrier spacing 60 kHz and BS channel bandwidth <=20MHz, for which the subcarrier spacing of the interfering signal shall be 30 kHz.
The receiver intermodulation requirement is applicable outside the Base Station RF Bandwidth or Radio Bandwidth edges. The interfering signal offset is defined relative to the Base Station RF Bandwidth edges or Radio Bandwidth edges.
For a BS operating in non-contiguous spectrum within any operating band, the narrowband intermodulation requirement shall apply in addition inside any sub-block gap in case the sub-block gap is at least as wide as the channel bandwidth of the NR interfering signal in table 7.7.2-2 or 7.7.2-4. The interfering signal offset is defined relative to the sub-block edges inside the sub-block gap.
For a multi-band connector, the intermodulation requirement shall apply in addition inside any Inter RF Bandwidth gap, in case the gap size is at least twice as wide as the NR interfering signal centre frequency offset from the Base Station RF Bandwidth edge.
For a multi-band connector, the narrowband intermodulation requirement shall apply in addition inside any Inter RF Bandwidth gap in case the gap size is at least as wide as the NR interfering signal in tables 7.7.2-2 and 7.7.2-4. The interfering signal offset is defined relative to the Base Station RF Bandwidth edges inside the Inter RF Bandwidth gap.
Table 7.7.2-1: General intermodulation requirement
	Base Station Type
	Wanted Signal mean power (dBm)
	Mean power of interfering signals (dBm)
	Type of interfering signals

	Wide Area BS
	PREFSENS +6 dB 
	-52
	See Table 7.7.2-2

	Medium Range BS
	PREFSENS +6 dB 
	-47
	

	Local Area BS
	PREFSENS +6 dB 
	-44
	

	NOTE 1:	PREFSENS depends on the RAT and the BS class. For NR, PREFSENS depends also on the BS channel bandwidth, see clause 7.2. For NB-IoT, PREFSENS depends also on the sub-carrier spacing as specified in tables 7.2.1-5, 7.2.1-5a and 7.2.1-5c of TS 36.104 [13].



Table 7.7.2-2: Interfering signals for intermodulation requirement
	
BS channel bandwidth of the lowest/highest carrier received (MHz)
	Interfering signal centre frequency offset from the lower/upper Base Station RF Bandwidth edge (MHz)
	Type of interfering signal (Note 3)

	5
	±7.5
	CW

	
	±17.5
	5 MHz DFT-s-OFDM NR signal (Note 1)

	10
	±7.465
	CW

	
	±17.5
	5 MHz DFT-s-OFDM NR signal (Note 1)

	15
	±7.43
	CW

	
	±17.5
	5 MHz DFT-s-OFDM NR signal (Note 1)

	20
	±7.395
	CW

	
	±17.5
	5 MHz DFT-s-OFDM NR signal (Note 1)

	25
	±7.465
	CW

	
	±25
	20MHz DFT-s-OFDM NR signal (Note 2)

	30
	±7.43
	CW

	
	±25
	20 MHz DFT-s-OFDM NR signal (Note 2)

	40
	±7.45
	CW

	
	±25
	20 MHz DFT-s-OFDM NR signal (Note 2)

	50
	±7.35
	CW

	
	±25
	20 MHz DFT-s-OFDM NR signal (Note 2)

	60
	±7.49
	CW

	
	±25
	20 MHz DFT-s-OFDM NR signal (Note 2)

	70
	±7.42
	CW

	
	±25
	20 MHz DFT-s-OFDM NR signal (Note 2)

	80
	±7.44
	CW

	
	±25
	20 MHz DFT-s-OFDM NR signal (Note 2)

	[bookmark: _Hlk515811830]90
	±7.46
	CW

	
	±25
	20 MHz DFT-s-OFDM NR signal (Note 2)

	100
	±7.48
	CW

	
	±25
	20 MHz DFT-s-OFDM NR signal (Note 2)

	NOTE 1:	Number of RBs is 25 for 15 kHz subcarrier spacing and 10 for 30 kHz subcarrier spacing.
NOTE 2:	Number of RBs is 100 for 15 kHz subcarrier spacing, 50 for 30 kHz subcarrier spacing and 24 for 60 kHz subcarrier spacing.
NOTE 3: 	The RBs shall be placed adjacent to the transmission bandwidth configuration edge which is closer to the Base Station RF Bandwidth edge.



Table 7.7.2-3: Narrowband intermodulation performance requirement in FR1
	BS type
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm)
	Type of interfering signals

	Wide Area BS
	PREFSENS + 6dB 
(Note 1)
	-52
	See Table 7.7.2-4

	Medium Range BS
	PREFSENS + 6dB 
(Note 2)
	-47
	

	Local Area BS
	PREFSENS + 6dB 
(Note 3)
	-44
	

	NOTE 1:	PREFSENS depends on the RAT.
	For NR, PREFSENS depends also on the BS channel bandwidth as specified in table 7.2.2-1.
	For NB-IoT, PREFSENS depends also on the sub-carrier spacing as specified in tables 7.2.1-5 of TS 36.104 [13].
NOTE 2:	PREFSENS depends on the RAT.
	For NR, PREFSENS depends also on the BS channel bandwidth as specified in table 7.2.2-2.
	For NB-IoT, PREFSENS depends also on the sub-carrier spacing as specified in tables 7.2.1-5c of TS 36.104 [13].
NOTE 3:	PREFSENS depends on the RAT.
	For NR, PREFSENS depends also on the BS channel bandwidth as specified in table 7.2.2-3.
	For NB-IoT, PREFSENS depends also on the sub-carrier spacing as specified in tables 7.2.1-5a of TS 36.104 [13].
NOTE 4:	For NB-IoT, the requirement shall apply only for a FRC A1-3 of TS 36.104 [13] mapped to the frequency range at the channel edge adjacent to the interfering signals.
NOTE 5:	For NB-IoT, the frequency offset shall be adjusted to accommodate the IMD product to fall in the NB-IoT RB for NB-IoT operation in NR in-band.
NOTE 6:	For NB-IoT, if a BS RF receiver fails the test of the requirement, the test shall be performed with the CW interfering signal frequency shifted away from the wanted signal by 180 kHz and the NR interfering signal frequency shifted away from the wanted signal by 360 kHz. If the BS RF receiver still fails the test after the frequency shift, then the BS RF receiver shall be deemed to fail the requirement.



Table 7.7.2-4: Interfering signals for narrowband intermodulation requirement in FR1
	BS channel bandwidth of the lowest/highest carrier received (MHz)
	Interfering RB centre frequency offset from the lower/upper Base Station RF Bandwidth edge or sub-block edge inside a sub-block gap (kHz) (Note 3)
	Type of interfering signal

	5
	±360
	CW

	
	±1420
	5 MHz DFT-s-OFDM NR signal, 1 RB (Note 1)

	10
	±370
	CW

	
	±1960
	5 MHz DFT-s-OFDM NR signal, 1 RB (Note 1)

	15 (Note 2)
	±380
	CW

	
	±1960
	5 MHz DFT-s-OFDM NR signal, 1 RB (Note 1)

	20 (Note 2)
	±390
	CW

	
	±2320
	5 MHz DFT-s-OFDM NR signal, 1 RB (Note 1)

	25 (Note 2)
	±325
	CW

	
	±2350
	20 MHz DFT-s-OFDM NR signal, 1 RB (Note 1)

	30 (Note 2)
	±335
	CW

	
	±2350
	20 MHz DFT-s-OFDM NR signal, 1 RB (Note 1)

	40 (Note 2)
	±355
	CW

	
	±2710
	20 MHz DFT-s-OFDM NR signal, 1 RB (Note 1)

	50 (Note 2)
	±375
	CW

	
	±2710
	20 MHz DFT-s-OFDM NR signal, 1 RB (Note 1)

	60 (Note 2)
	±395
	CW

	
	±2710
	20 MHz DFT-s-OFDM NR signal, 1 RB (Note 1)

	70 (Note 2)
	±415
	CW

	
	±2710
	20 MHz DFT-s-OFDM NR signal, 1 RB (Note 1)

	80 (Note 2)
	±435
	CW

	
	±2710
	20 MHz DFT-s-OFDM NR signal, 1 RB (Note 1)

	90 (Note 2)
	±365
	CW

	
	±2530
	20 MHz DFT-s-OFDM NR signal, 1 RB (Note 1)

	100 (Note 2)
	±385
	CW

	
	±2530
	20 MHz DFT-s-OFDM NR signal, 1 RB (Note 1)

	NOTE 1:	Interfering signal consisting of one resource block positioned at the stated offset, the BS channel bandwidth of the interfering signal is located adjacently to the lower/upper Base Station RF Bandwidth edge or sub-block edge inside a sub-block gap.
NOTE 2:	This requirement shall apply only for a G-FRC mapped to the frequency range at the channel edge adjacent to the interfering signals.
NOTE 3: 	The centre of the interfering RB refers to the frequency location between the two central subcarriers.



[bookmark: _Toc29811766][bookmark: _Toc21127557][bookmark: _Hlk497680119]7.8	In-channel selectivity
[bookmark: _Toc29811767][bookmark: _Toc21127558]7.8.1	General
In-channel selectivity (ICS) is a measure of the receiver ability to receive a wanted signal at its assigned resource block locations at the antenna connector for BS type 1-C or TAB connector for BS type 1-H in the presence of an interfering signal received at a larger power spectral density. In this condition a throughput requirement shall be met for a specified reference measurement channel. The interfering signal shall be an NR signal which is time aligned with the wanted signal.
[bookmark: _Toc21127559][bookmark: _Toc29811768]7.8.2	Minimum requirement for BS type 1-C and BS type 1-H
For BS type 1-C and BS type 1-H, 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 7.8.2-1 for Wide Area BS, in table 7.8.2-2 for Medium Range BS and in table 7.8.2-2b for Medium Range BS for n46 and in table 7.8.2-3 for Local Area BS and in table 7.8.2-3b for Local Area BS for n46. The characteristics of the interfering signal is further specified in annex D. 
For NB-IoT operation in NR in-band, the throughput shall be ≥ 95% of the maximum throughput of the NB-IoT reference measurement channel as specified in Annex A of TS 36.104 [13] with parameters specified in table 7.8.2-1a for Wide Area BS, in table 7.8.2-2a for Medium Range BS and in table 7.8.2-3a for Local Area BS.
Table 7.8.2-1: Wide Area BS in-channel selectivity
	BS channel bandwidth (MHz)
	Subcarrier spacing (kHz)
	Reference measurement channel
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm)
	Type of interfering signal

	5
	15
	G-FR1-A1-7
	-100.6
	-81.4
	DFT-s-OFDM NR signal, 15 kHz SCS,
10 RBs

	10,15,20,25,30
	15
	G-FR1-A1-1
	-98.7
	-77.4
	DFT-s-OFDM NR signal, 15 kHz SCS,
25 RBs

	40,50
	15
	G-FR1-A1-4
	-92.3
	-71.4
	DFT-s-OFDM NR signal, 15 kHz SCS, 
100 RBs

	5
	30
	G-FR1-A1-8
	-101.3
	-81.4
	DFT-s-OFDM NR signal, 30 kHz SCS,
5 RBs

	10,15,20,25,30
	30
	G-FR1-A1-2
	-98.8
	-78.4
	DFT-s-OFDM NR signal, 30 kHz SCS,
10 RBs

	40,50,60,70,80,90,100
	30
	G-FR1-A1-5
	-92.6
	-71.4
	DFT-s-OFDM NR signal, 30 kHz SCS,
50 RBs

	10,15,20,25,30
	60
	G-FR1-A1-9
	-98.2
	-78.4
	DFT-s-OFDM NR signal, 60 kHz SCS,
5 RBs

	40,50,60,70,80,90,100
	60
	G-FR1-A1-6
	-92.7
	-71.6
	DFT-s-OFDM NR signal, 60 kHz SCS,
24 RBs

	NOTE:	Wanted and interfering signal are placed adjacently around Fc, where the Fc is defined for BS channel bandwidth of the wanted signal according to the table 5.4.2.2-1. The aggregated wanted and interferer signal shall be centred in the BS channel bandwidth of the wanted signal.



Table 7.8.2-1a: Wide Area BS in-channel selectivity for NB-IoT operation in NR in-band
	
BS channel bandwidth (MHz)
	Reference measurement channel
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm) / BWConfig
	Type of interfering signal

	5
	FRC A14-1 in Annex A.14 in TS 36.104 [13]
	-124.3
	-81.4
	DFT-s-OFDM NR signal, 15 kHz SCS,
10 RBs

	10, 15, 20, 25, 30
	
	
	-77.4
	DFT-s-OFDM NR signal, 15 kHz SCS,
25 RBs

	40, 50
	
	
	-71.4
	DFT-s-OFDM NR signal, 15 kHz SCS, 
100 RBs

	5
	FRC A14-2 in Annex A.14 in TS 36.104 [13]
	-130.2
	-81.4
	DFT-s-OFDM NR signal, 15 kHz SCS,
10 RBs

	10, 15, 20, 25, 30
	
	
	-77.4
	DFT-s-OFDM NR signal, 15 kHz SCS,
25 RBs

	40, 50
	
	
	-71.4
	DFT-s-OFDM NR signal, 15 kHz SCS, 
100 RBs

	NOTE:	Interfering signal is placed in one side of the Fc, while the NB-IoT PRB is placed on the other side. Both interfering signal and NB-IoT PRB are placed at the middle of the available PRB locations. The wanted NB-IoT tone is placed at the centre of this NB-IoT PRB.



Table 7.8.2-2: Medium Range BS in-channel selectivity
	BS channel bandwidth (MHz)
	Subcarrier spacing (kHz)
	Reference measurement channel
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm)
	Type of interfering signal

	5
	15
	G-FR1-A1-7
	-95.6
	-76.4
	DFT-s-OFDM NR signal, 15 kHz SCS,
10 RBs

	10,15,20,25,30
	15
	G-FR1-A1-1
	-93.7
	-72.4
	DFT-s-OFDM NR signal, 15 kHz SCS,
25 RBs

	40,50
	15
	G-FR1-A1-4
	-87.3
	-66.4
	DFT-s-OFDM NR signal, 15 kHz SCS,
100 RBs

	5
	30
	G-FR1-A1-8
	-96.3
	-76.4
	DFT-s-OFDM NR signal, 30 kHz SCS,
5 RBs

	10,15,20,25,30
	30
	G-FR1-A1-2
	-93.8
	-73.4
	DFT-s-OFDM NR signal, 30 kHz SCS,
10 RBs

	40,50,60,70,80,90,100
	30
	G-FR1-A1-5
	-87.6
	-66.4
	DFT-s-OFDM NR signal, 30 kHz SCS,
50 RBs

	10,15,20,25,30
	60
	G-FR1-A1-9
	-93.2
	-73.4
	DFT-s-OFDM NR signal, 60 kHz SCS,
5 RBs

	40,50,60,70,80,90,100
	60
	G-FR1-A1-6
	-87.7
	-66.6
	DFT-s-OFDM NR signal, 60 kHz SCS,
24 RBs

	NOTE:	Wanted and interfering signal are placed adjacently around Fc, where the Fc is defined for BS channel bandwidth of the wanted signal according to the table 5.4.2.2-1. The aggregated wanted and interferer signal shall be centred in the BS channel bandwidth of the wanted signal.
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BS channel bandwidth (MHz)
	Reference measurement channel
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm) / BWConfig
	Type of interfering signal

	5
	FRC A14-1 in Annex A.14 in TS 36.104 [13]
	-124.3
	-76.4
	DFT-s-OFDM NR signal, 15 kHz SCS,
10 RBs

	10, 15, 20, 25, 30
	
	
	-72.4
	DFT-s-OFDM NR signal, 15 kHz SCS,
25 RBs

	40, 50
	
	
	-66.4
	DFT-s-OFDM NR signal, 15 kHz SCS, 
100 RBs

	5
	FRC A14-2 in Annex A.14 in TS 36.104 [13]
	-130.2
	-76.4
	DFT-s-OFDM NR signal, 15 kHz SCS,
10 RBs

	10, 15, 20, 25, 30
	
	
	-72.4
	DFT-s-OFDM NR signal, 15 kHz SCS,
25 RBs

	40, 50
	
	
	-66.4
	DFT-s-OFDM NR signal, 15 kHz SCS, 
100 RBs

	NOTE:	Interfering signal is placed in one side of the Fc, while the NB-IoT PRB is placed on the other side. Both interfering signal and NB-IoT PRB are placed at the middle of the available PRB locations. The wanted NB-IoT tone is placed at the centre of this NB-IoT PRB.



Table 7.8.2-2b: Medium Range BS in-channel selectivity for n46
	BS channel bandwidth (MHz)
	Subcarrier spacing (kHz)
	Reference measurement channel
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm)
	Type of interfering signal

	10

	15
	G-FR1-A1-10
	-97.3
	-76.4
	CP-OFDM NR signal, 15 kHz SCS,
10 RBs

	
	30
	G-FR1-A1-11
	-94.3
	-73.4
	CP-OFDM NR signal, 30 kHz SCS,
10 RBs

	
	60
	G-FR1-A1-23
	-93.5
	-73.4
	CP-OFDM NR signal, 60 kHz SCS,
5 RBs

	20
	15
	G-FR1-A1-13
	-97.3
	-76.4
	CP-OFDM NR signal, 15 kHz SCS,
10 RBs

	
	30
	G-FR1-A1-14
	-94.3
	-73.4
	CP-OFDM NR signal, 30 kHz SCS,
10 RBs

	
	60
	G-FR1-A1-15
	-91.3
	-70.4
	CP-OFDM NR signal, 60 kHz SCS,
10 RBs

	40
	15
	G-FR1-A1-16
	-94.6
	-73.4
	CP-OFDM NR signal, 15 kHz SCS,
20 RBs
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	30
	G-FR1-A1-17
	-94.3
	-73.4
	CP-OFDM NR signal, 30 kHz SCS,
10 RBs

	
	60
	G-FR1-A1-18
	-91.3
	-70.4
	CP-OFDM NR signal, 60 kHz SCS,
10 RBs

	60
	30
	G-FR1-A1-19
	-91.6
	-70.4
	CP-OFDM NR signal, 30 kHz SCS,
20 RBs

	
	60
	G-FR1-A1-20
	-91.3
	-70.4
	CP-OFDM NR signal, 60 kHz SCS,
10 RBs

	80
	30
	G-FR1-A1-21
	-91.6
	-70.4
	CP-OFDM NR signal, 30 kHz SCS,
20 RBs

	
	60
	G-FR1-A1-22
	-91.3
	-70.4
	CP-OFDM NR signal, 60 kHz SCS,
10 RBs

	NOTE 1:	Wanted and interfering signal are placed adjacently around Fc, where the Fc is defined for BS channel bandwidth of the wanted signal according to the table 5.4.2.2-1. The aggregated wanted and interferer signal shall be centred in the BS channel bandwidth of the wanted signal.
NOTE 2:	For 10MHz BW with 15KHz SCS, the allocated RB’s of wanted signal are uniformly spaced over the channel bandwidth at RB index N,N+5,N+10,..N+45 where N={0} and the allocated RB’s of interfering signal are uniformly spaced over the channel bandwidth at RB index N,N+5,N+10,..N+45 where N={1}. 
NOTE 3:	For 10MHz BW with 30KHz SCS, the allocated RB’s of wanted signal are uniformly spaced over the channel bandwidth at RB index N,N,N+2,..., N+18 where N={1} and the allocated RB’s of interfering signal are uniformly spaced over the channel bandwidth at RB index N,N,N+2,..., N+18 where N={2}. 
NOTE 4:	For 10MHz BW with 60KHz SCS, the allocated RB’s of wanted signal are uniformly spaced over the channel bandwidth at RB index N, N+2,...,N+10 where N={0} and the allocated RB’s of interfering signal are uniformly spaced over the channel bandwidth at RB index N+1, N+3,...,N+9 where N={0}.
NOTE 5:	For 20MHz BW with 15KHz SCS, the allocated RB’s of wanted signal are uniformly spaced over the channel bandwidth at RB index N,N+10,N+20,..N+90 where N={2} and the allocated RB’s of interfering signal are uniformly spaced over the channel bandwidth at RB index N,N+10,N+20,..N+90 where N={3}. 
NOTE 6:	For 20MHz BW with 30KHz SCS, the allocated RB’s of wanted signal are uniformly spaced over the channel bandwidth at RB index N,N+5,N+10,..,N+45 where N={1} and the allocated RB’s of interfering signal are uniformly spaced over the channel bandwidth at RB index N,N+5,N+10,..,N+45 where N={0}.
NOTE 7:	For 20MHz BW with 60KHz SCS, the allocated RB’s of wanted signal are uniformly spaced over the channel bandwidth at RB index N,N+2,..., N+18 where N={1} and the allocated RB’s of interfering signal are uniformly spaced over the channel bandwidth at RB index N,N+2,..., N+18 where N={0}.
NOTE 7:	For 40MHz BW with 15KHz SCS, the allocated RB’s of wanted signal are uniformly spaced over the channel bandwidth at RB index N,N+10,N+20,...,N+190 where N={7} and the allocated RB’s of interfering signal are uniformly spaced over the channel bandwidth at RB index N,N+10,N+20,...,N+190 where N={8}.
NOTE 8:	For 40MHz BW with 30KHz SCS, the allocated RB’s of wanted signal are uniformly spaced over the channel bandwidth at RB index N, N+10, ...,N+90 where N={2} and the allocated RB’s of interfering signal are uniformly spaced over the channel bandwidth at RB index N, N+10, ...,N+90 where N={3}.
NOTE 9:	For 40MHz BW with 60KHz SCS, the allocated RB’s of wanted signal are uniformly spaced over the channel bandwidth at RB index N,N+5,N+10,..N+45 where N={1} and the allocated RB’s of interfering signal are uniformly spaced over the channel bandwidth at RB index N,N+5,N+10,..N+45 where N={0}.
NOTE 10:	For 60MHz BW with 30KHz SCS, the allocated RB’s of wanted signal are uniformly spaced over the channel bandwidth at RB index N,N+8,N+16,...,N+152 where N={0} and the allocated RB’s of interfering signal are uniformly spaced over the channel bandwidth at RB index N,N+8,N+16,...,N+152 where N={1}.
NOTE 11:	For 60MHz BW with 60KHz SCS, the allocated RB’s of wanted signal are uniformly spaced over the channel bandwidth at RB index N,N+8,N+16....,N+72 where N={6} and the allocated RB’s of interfering signal are uniformly spaced over the channel bandwidth at RB index N,N+8,N+16....,N+72 where N={0}.
NOTE 11:	For 80MHz BW with 30KHz SCS, the allocated RB’s of wanted signal are uniformly spaced over the channel bandwidth at RB index N,N+10,N+20,...,N+190 where N={2} and the allocated RB’s of interfering signal are uniformly spaced over the channel bandwidth at RB index N,N+10,N+20,...,N+190 where N={3} .
NOTE 12:	For 80MHz BW with 60KHz SCS, the allocated RB’s of wanted signal are uniformly spaced over the channel bandwidth at RB index N,N+10,N+20,..N+90 where N={2} and the allocated RB’s of interfering signal are uniformly spaced over the channel bandwidth at RB index N,N+10,N+20,..N+90 where N={3}.




Table 7.8.2-3: Local area BS in-channel selectivity
	BS channel bandwidth (MHz)
	Subcarrier spacing (kHz)
	Reference measurement channel
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm)
	Type of interfering signal

	5
	15
	G-FR1-A1-7
	-92.6
	-73.4
	DFT-s-OFDM NR signal, 15 kHz SCS,
10 RBs

	10,15,20,25,30
	15
	G-FR1-A1-1
	-90.7
	-69.4
	DFT-s-OFDM NR signal, 15 kHz SCS,
25 RBs

	40,50
	15
	G-FR1-A1-4
	-84.3
	-63.4
	DFT-s-OFDM NR signal, 15 kHz SCS, 
100 RBs

	5
	30
	G-FR1-A1-8
	-93.3
	-73.4
	DFT-s-OFDM NR signal, 30 kHz SCS,
5 RBs

	10,15,20,25,30
	30
	G-FR1-A1-2
	-90.8
	-70.4
	DFT-s-OFDM NR signal, 30 kHz SCS,
10 RBs

	40,50,60,70,80,90,100
	30
	G-FR1-A1-5
	-84.6
	-63.4
	DFT-s-OFDM NR signal, 30 kHz SCS,
50 RBs

	10,15,20,25,30
	60
	G-FR1-A1-9
	-90.2
	-70.4
	DFT-s-OFDM NR signal, 60 kHz SCS,
5 RBs

	40,50,60,70,80,90,100
	60
	G-FR1-A1-6
	-84.7
	-63.6
	DFT-s-OFDM NR signal, 60 kHz SCS,
24 RBs

	NOTE:	Wanted and interfering signal are placed adjacently around Fc, where the Fc is defined for BS channel bandwidth of the wanted signal according to the table 5.4.2.2-1. The aggregated wanted and interferer signal shall be centred in the BS channel bandwidth of the wanted signal.



[bookmark: OLE_LINK29]Table 7.8.2-3a: Local Area BS in-channel selectivity for NB-IoT operation in NR in-band
	
BS channel bandwidth (MHz)
	Reference measurement channel
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm) / BWConfig
	Type of interfering signal

	5
	FRC A14-1 in Annex A.14 in TS 36.104 [13]
	-124.3
	-73.4
	DFT-s-OFDM NR signal, 15 kHz SCS,
10 RBs

	10, 15, 20, 25, 30
	
	
	-69.4
	DFT-s-OFDM NR signal, 15 kHz SCS,
25 RBs

	40, 50
	
	
	-63.4
	DFT-s-OFDM NR signal, 15 kHz SCS, 
100 RBs

	5
	FRC A14-2 in Annex A.14 in TS 36.104 [13]
	-130.2
	-73.4
	DFT-s-OFDM NR signal, 15 kHz SCS,
10 RBs

	10, 15, 20, 25, 30
	
	
	-69.4
	DFT-s-OFDM NR signal, 15 kHz SCS,
25 RBs

	40, 50
	
	
	-63.4
	DFT-s-OFDM NR signal, 15 kHz SCS, 
100 RBs

	NOTE:	Interfering signal is placed in one side of the Fc, while the NB-IoT PRB is placed on the other side. Both interfering signal and NB-IoT PRB are placed at the middle of the available PRB locations. The wanted NB-IoT tone is placed at the centre of this NB-IoT PRB.



Table 7.8.2-3b: Local Area BS in-channel selectivity for n46
	BS channel bandwidth (MHz)
	Subcarrier spacing (kHz)
	Reference measurement channel
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm)
	Type of interfering signal

	10

	15
	G-FR1-A1-10
	-94.3
	-73.4
	CP-OFDM NR signal, 15 kHz SCS,
10 RBs

	
	30
	G-FR1-A1-11
	-91.3
	-70.4
	CP-OFDM NR signal, 30 kHz SCS,
10 RBs

	
	60
	G-FR1-A1-23
	-90.5
	-70.4
	CP-OFDM NR signal, 60 kHz SCS,
5 RBs

	20
	15
	G-FR1-A1-13
	-94.3
	-73.4
	CP-OFDM NR signal, 15 kHz SCS,
10 RBs

	
	30
	G-FR1-A1-14
	-91.3
	-70.4
	CP-OFDM NR signal, 30 kHz SCS,
10 RBs

	
	60
	G-FR1-A1-15
	-88.3
	-67.4
	CP-OFDM NR signal, 60 kHz SCS,
10 RBs

	40
	15
	G-FR1-A1-16
	-91.6
	-70.4
	CP-OFDM NR signal, 15 kHz SCS,
20 RBs

	
	30
	G-FR1-A1-17
	-91.3
	-70.4
	CP-OFDM NR signal, 30 kHz SCS,
10 RBs

	
	60
	G-FR1-A1-18
	-88.3
	-67.4
	CP-OFDM NR signal, 60 kHz SCS,
10 RBs

	60
	30
	G-FR1-A1-19
	-88.6
	-67.4
	CP-OFDM NR signal, 30 kHz SCS,
20 RBs

	
	60
	G-FR1-A1-20
	-88.3
	-67.4
	CP-OFDM NR signal, 60 kHz SCS,
10 RBs

	80
	30
	G-FR1-A1-21
	-88.6
	-67.4
	CP-OFDM NR signal, 30 kHz SCS,
20 RBs

	
	60
	G-FR1-A1-22
	-88.3
	-67.4
	CP-OFDM NR signal, 60 kHz SCS,
10 RBs

	NOTE 1:	Wanted and interfering signal are placed adjacently around Fc, where the Fc is defined for BS channel bandwidth of the wanted signal according to the table 5.4.2.2-1. The aggregated wanted and interferer signal shall be centred in the BS channel bandwidth of the wanted signal.
NOTE 2:	For 10MHz BW with 15KHz SCS, the allocated RB’s of wanted signal are uniformly spaced over the channel bandwidth at RB index N,N+5,N+10,..N+45 where N={0} and the allocated RB’s of interfering signal are uniformly spaced over the channel bandwidth at RB index N,N+5,N+10,..N+45 where N={1}. 
NOTE 3:	For 10MHz BW with 30KHz SCS, the allocated RB’s of wanted signal are uniformly spaced over the channel bandwidth at RB index N,N,N+2,..., N+18 where N={1} and the allocated RB’s of interfering signal are uniformly spaced over the channel bandwidth at RB index N,N,N+2,..., N+18 where N={2}. 
NOTE 4:	For 10MHz BW with 60KHz SCS, the allocated RB’s of wanted signal are uniformly spaced over the channel bandwidth at RB index N, N+2,...,N+10 where N={0} and the allocated RB’s of interfering signal are uniformly spaced over the channel bandwidth at RB index N+1, N+3,...,N+9 where N={0}.
NOTE 5:	For 20MHz BW with 15KHz SCS, the allocated RB’s of wanted signal are uniformly spaced over the channel bandwidth at RB index N,N+10,N+20,..N+90 where N={2} and the allocated RB’s of interfering signal are uniformly spaced over the channel bandwidth at RB index N,N+10,N+20,..N+90 where N={3}. 
NOTE 6:	For 20MHz BW with 30KHz SCS, the allocated RB’s of wanted signal are uniformly spaced over the channel bandwidth at RB index N,N+5,N+10,..,N+45 where N={1} and the allocated RB’s of interfering signal are uniformly spaced over the channel bandwidth at RB index N,N+5,N+10,..,N+45 where N={0}.
NOTE 7:	For 20MHz BW with 60KHz SCS, the allocated RB’s of wanted signal are uniformly spaced over the channel bandwidth at RB index N,N+2,..., N+18 where N={1} and the allocated RB’s of interfering signal are uniformly spaced over the channel bandwidth at RB index N,N+2,..., N+18 where N={0}.
NOTE 7:	For 40MHz BW with 15KHz SCS, the allocated RB’s of wanted signal are uniformly spaced over the channel bandwidth at RB index N,N+10,N+20,...,N+190 where N={7} and the allocated RB’s of interfering signal are uniformly spaced over the channel bandwidth at RB index N,N+10,N+20,...,N+190 where N={8}.
NOTE 8:	For 40MHz BW with 30KHz SCS, the allocated RB’s of wanted signal are uniformly spaced over the channel bandwidth at RB index N, N+10, ...,N+90 where N={2} and the allocated RB’s of interfering signal are uniformly spaced over the channel bandwidth at RB index N, N+10, ...,N+90 where N={3}.
NOTE 9:	For 40MHz BW with 60KHz SCS, the allocated RB’s of wanted signal are uniformly spaced over the channel bandwidth at RB index N,N+5,N+10,..N+45 where N={1} and the allocated RB’s of interfering signal are uniformly spaced over the channel bandwidth at RB index N,N+5,N+10,..N+45 where N={0}.
NOTE 10:	For 60MHz BW with 30KHz SCS, the allocated RB’s of wanted signal are uniformly spaced over the channel bandwidth at RB index N,N+8,N+16,...,N+152 where N={0} and the allocated RB’s of interfering signal are uniformly spaced over the channel bandwidth at RB index N,N+8,N+16,...,N+152 where N={1}.
NOTE 11:	For 60MHz BW with 60KHz SCS, the allocated RB’s of wanted signal are uniformly spaced over the channel bandwidth at RB index N,N+8,N+16....,N+72 where N={6} and the allocated RB’s of interfering signal are uniformly spaced over the channel bandwidth at RB index N,N+8,N+16....,N+72 where N={0}.
NOTE 11:	For 80MHz BW with 30KHz SCS, the allocated RB’s of wanted signal are uniformly spaced over the channel bandwidth at RB index N,N+10,N+20,...,N+190 where N={2} and the allocated RB’s of interfering signal are uniformly spaced over the channel bandwidth at RB index N,N+10,N+20,...,N+190 where N={3} .
NOTE 12:	For 80MHz BW with 60KHz SCS, the allocated RB’s of wanted signal are uniformly spaced over the channel bandwidth at RB index N,N+10,N+20,..N+90 where N={2} and the allocated RB’s of interfering signal are uniformly spaced over the channel bandwidth at RB index N,N+10,N+20,..N+90 where N={3}.
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Annex A (normative):
Reference measurement channels
[bookmark: _Toc21127805][bookmark: _Toc29812014][bookmark: _Hlk500250341]A.1	Fixed Reference Channels for reference sensitivity level, ACS, in-band blocking, out-of-band blocking, receiver intermodulation and in-channel selectivity (QPSK, R=1/3)
[bookmark: OLE_LINK16][bookmark: OLE_LINK15]The parameters for the reference measurement channels are specified in table A.1-1 for FR1 reference sensitivity level, ACS, in-band blocking, out-of-band blocking, receiver intermodulation, in-channel selectivity, OTA sensitivity, OTA reference sensitivity level, OTA ACS, OTA in-band blocking, OTA out-of-band blocking, OTA receiver intermodulation and OTA in-channel selectivity.The parameters for the n46 reference measurement channels are specified in table A.1-1a for reference sensitivity level, ACS, in-band blocking, out-of-band blocking, receiver intermodulation, in-channel selectivity.
The parameters for the reference measurement channels are specified in table A.1-2 for FR2 OTA reference sensitivity level, OTA ACS, OTA in-band blocking, OTA out-of-band blocking, OTA receiver intermodulation and OTA in-channel selectivity.
Table A.1-1: FRC parameters for FR1 reference sensitivity level, ACS, in-band blocking, out-of-band blocking, receiver intermodulation, in-channel selectivity, OTA sensitivity, OTA reference sensitivity level, OTA ACS, OTA in-band blocking, OTA out-of-band blocking, OTA receiver intermodulation and OTA in-channel selectivity
	[bookmark: OLE_LINK13][bookmark: OLE_LINK12][bookmark: OLE_LINK11]Reference channel
	[bookmark: OLE_LINK43][bookmark: OLE_LINK42][bookmark: OLE_LINK41][bookmark: OLE_LINK40][bookmark: OLE_LINK34][bookmark: OLE_LINK33][bookmark: OLE_LINK32]G-FR1-A1-1
	G-FR1-A1-2
	G-FR1-A1-3
	G-FR1-A1-4
	G-FR1-A1-5
	G-FR1-A1-6
	G-FR1-A1-7
	G-FR1-A1-8
	G-FR1-A1-9
	G-FR1-A1-10
	G-FR1-A1-11

	Subcarrier spacing (kHz)
	15
	30
	60
	15
	30
	60
	15
	30
	60
	15
	15

	Allocated resource blocks
	25
	11
	11
	106
	51
	24
	15
	6
	6
	24
	105

	CP-OFDM Symbols per slot (Note 1)
	12
	12
	12
	12
	12
	[bookmark: OLE_LINK19]12
	12
	12
	12
	12
	12

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate (Note 2)
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	[bookmark: _Hlk499884117]Payload size (bits)
	2152
	984
	984
	9224
	4352
	2088
	1320
	528
	528
	[2088]
	[8968]

	Transport block CRC (bits)
	16
	16
	16
	24
	24
	16
	16
	16
	16
	16
	24

	Code block CRC size (bits)
	-
	-
	-
	24
	-
	-
	-
	-
	-
	-
	24

	Number of code blocks - C
	1
	1
	1
	2
	1
	1
	1
	1
	1
	1
	2

	Code block size including CRC (bits) (Note 3)
	2168
	1000
	1000
	4648
	4376
	2104
	1336
	544
	544
	[2104]
	[4520]

	Total number of bits per slot
	7200
	3168
	3168
	30528
	14688
	6912
	4320
	1728
	1728
	[6912]
	[30240]

	Total symbols per slot
	3600
	1584
	1584
	15264
	7344
	3456
	2160
	864
	864
	[3456]
	[15120]

	

NOTE 1:	UL-DMRS-config-type = 1 with UL-DMRS-max-len = 1, UL-DMRS-add-pos = 1 with = 2, = 11 as per table 6.4.1.1.3-3 of TS 38.211 [5].
NOTE 2:	MCS index 4 and target coding rate = 308/1024 are adopted to calculate payload size for receiver sensitivity and in-channel selectivity

NOTE 3:	Code block size including CRC (bits) equals to  in sub-clause 5.2.2 of TS 38.212 [15].



Table A.1-1a: FRC parameters for FR1 reference sensitivity level, ACS, in-band blocking, out-of-band blocking, receiver intermodulation, in-channel selectivity for n46
	Reference channel
	G-FR1-A1-10
	G-FR1-A1-11
	G-FR1-A1-12
	G-FR1-A1-13
	G-FR1-A1-14
	G-FR1-A1-15
	G-FR1-A1-16
	G-FR1-A1-17
	G-FR1-A1-18

	[bookmark: OLE_LINK20]
	10MHz
	10MHz
	10MHz
	20MHz
	20MHz
	20MHz
	40MHz
	40MHz
	40MHz

	Subcarrier spacing (kHz)
	15
	30
	60
	15
	30
	60
	15
	30
	60

	Allocated resource blocks
	10
	10
	11
	10
	10
	10
	20
	10
	10

	CP-OFDM Symbols per slot (Note 1)
	12
	12
	12
	12
	12
	12
	12
	12
	12

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate (Note 2)
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3
	1/3

	Payload size (bits)
	888
	888
	984
	888
	888
	888
	1736
	888
	888

	Transport block CRC (bits)
	16
	16
	16
	16
	16
	16
	16
	16
	16

	Code block CRC size (bits)
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Number of code blocks - C
	1
	1
	1
	1
	1
	1
	1
	1
	1

	Code block size including CRC (bits) (Note 3)
	904
	904
	1000
	904
	904
	904
	1752
	904
	904

	Total number of bits per slot
	2880
	2880
	3168
	2880
	2880
	2880
	 5760
	2880
	2880

	Total symbols per slot
	1440
	1440
	1584
	1440
	1440
	1440
	2880
	1440
	1440

	

NOTE 1:	UL-DMRS-config-type = 1 with UL-DMRS-max-len = 1, UL-DMRS-add-pos = 1 with = 2, = 11 as per table 6.4.1.1.3-3 of TS 38.211 [5].
NOTE 2:	MCS index 4 and target coding rate = 308/1024 are adopted to calculate payload size for receiver sensitivity and in-channel selectivity

NOTE 3:	Code block size including CRC (bits) equals to  in sub-clause 5.2.2 of TS 38.212 [15].
NOTE 4:	For reference channel A1-10, the allocated RB’s are uniformly spaced over the channel bandwidth at RB index N,N+5,N+10,..N+45 where N={0,1,2,3,4,5,6}.  
NOTE 5:	For reference channel A1-11, the allocated RB’s are uniformly spaced over the channel bandwidth at RB index N,N+2,..., N+18 where N={0,1,2,3,4,5}.
NOTE 6:	For reference channel A1-12, the allocated RB’s are uniformly spaced over the channel bandwidth at RB index N, N+1, N+2,...,N+10 where N={0}.
NOTE 7:	For reference channel A1-13, the allocated RB’s are uniformly spaced over the channel bandwidth at RB index  N,N+10,N+20,..N+90 where N={0,1,2,3,...,15}.
NOTE 8:	For reference channel A1-14, the allocated RB’s are uniformly spaced over the channel bandwidth at RB index N,N+5,N+10,..,N+45 where N={0,1,2,3,4,5}.
NOTE 9:	For reference channel A1-15, the allocated RB’s are uniformly spaced over the channel bandwidth at RB index N,N+2,..., N+18 where N={0,1,2,..,6}.
NOTE 10:	For reference channel A1-16, the allocated RB’s are uniformly spaced over the channel bandwidth at RB index  N,N+10,N+20,...,N+190 where N={0,1,2,3,4,...,25}.
NOTE 11:	For reference channel A1-17, the allocated RB’s are uniformly spaced over the channel bandwidth at RB index N, N+10, ...,N+90 where N={0,1,2,3,4,...,15}.
NOTE 12:	For reference channel A1-18, the allocated RB’s are uniformly spaced over the channel bandwidth at RB index  N,N+5,N+10,..N+45 where N={0,1,2,3,4,5}



Table A.1-1a: FRC parameters for FR1 reference sensitivity level, ACS, in-band blocking, out-of-band blocking, receiver intermodulation, in-channel selectivity for n46
	Reference channel
	G-FR1-A1-19
	G-FR1-A1-20
	G-FR1-A1-21
	G-FR1-A1-22
	G-FR1-A1-23
	
	
	
	

	[bookmark: OLE_LINK21][bookmark: OLE_LINK10]
	60MHz
	60MHz
	80MHz
	80MHz
	10MHz
	
	
	
	

	Subcarrier spacing (kHz)
	30
	60
	30
	60
	60
	
	
	
	

	Allocated resource blocks
	20
	10
	20
	10
	6
	
	
	
	

	CP-OFDM Symbols per slot (Note 1)
	12
	12
	12
	12
	12
	
	
	
	

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	
	
	
	

	Code rate (Note 2)
	1/3
	1/3
	1/3
	1/3
	1/3
	
	
	
	

	Payload size (bits)
	1736
	888
	1736
	888
	528
	
	
	
	

	Transport block CRC (bits)
	16
	16
	16
	16
	16
	
	
	
	

	Code block CRC size (bits)
	-
	-
	-
	-
	-
	
	
	
	

	Number of code blocks - C
	1
	1
	1
	1
	1
	
	
	
	

	Code block size including CRC (bits) (Note 3)
	1752
	904
	1752
	904
	544
	
	
	
	

	Total number of bits per slot
	 5760
	2880
	 5760
	2880
	1728
	
	
	
	

	Total symbols per slot
	2880
	1440
	2880
	1440
	864
	
	
	
	

	

NOTE 1:	UL-DMRS-config-type = 1 with UL-DMRS-max-len = 1, UL-DMRS-add-pos = 1 with = 2, = 11 as per table 6.4.1.1.3-3 of TS 38.211 [5].
NOTE 2:	MCS index 4 and target coding rate = 308/1024 are adopted to calculate payload size for receiver sensitivity and in-channel selectivity

NOTE 3:	Code block size including CRC (bits) equals to  in sub-clause 5.2.2 of TS 38.212 [15].
NOTE 4:	For reference channel A1-19, the allocated RB’s are uniformly spaced over the channel bandwidth at RB index N,N+8,N+16,...,N+152 where N={0,1,2,...,9}.
NOTE 5:	For reference channel A1-20, the allocated RB’s are uniformly spaced over the channel bandwidth at RB index N,N+8,N+16....,N+72 where N={0,1,2,...,6} and 0,8,16,24,32,39,48,56,64,72 for PRB 39 testing
NOTE 6:	For reference channel A1-21, the allocated RB’s are uniformly spaced over the channel bandwidth at RB index N,N+10,N+20,...,N+190 where N={0,1,2,3,4,...,26}.
NOTE 7:	For reference channel A1-22, the allocated RB’s are uniformly spaced over the channel bandwidth at RB index N,N+10,N+20,..N+90 where N={0,1,2,3,...,15}.
NOTE 8: For reference channel A1-23, the allocated RB’s are uniformly spaced over the channel bandwidth at RB index N,N+2,..N+10 where N={0}



Table A.1-2: FRC parameters for FR2 OTA reference sensitivity level, OTA ACS, OTA in-band blocking, OTA out-of-band blocking, OTA receiver intermodulation and OTA in-channel selectivity
	Reference channel
	G-FR2-A1-1
	G-FR2-A1-2
	G-FR2-A1-3
	G-FR2-A1-4
	G-FR2-A1-5

	Subcarrier spacing (kHz)
	60
	120
	120
	60
	120

	Allocated resource blocks
	66
	32
	66
	33
	16

	CP-OFDM Symbols per slot (Note 1)
	12
	12
	12
	12
	12

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate (Note 2)
	1/3
	1/3
	1/3
	1/3
	1/3

	[bookmark: _Hlk499884172]Payload size (bits)
	5632
	2792
	5632
	2856
	1416

	Transport block CRC (bits)
	24
	16
	24
	16
	16

	Code block CRC size (bits)
	-
	-
	-
	-
	-

	Number of code blocks - C
	1
	1
	1
	1
	1

	Code block size including CRC (bits) (Note 3)
	5656
	2808
	5656
	2872
	1432

	Total number of bits per slot
	19008
	9216
	19008
	9504
	4608

	Total symbols per slot
	9504
	4608
	9504
	4752
	2304

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS, additional DM-RS position = pos1 with l0 = 2, l = 11 as per table 6.4.1.1.3-3 of TS 38.211 [5].
NOTE 2:	MCS index 4 and target coding rate = 308/1024 are adopted to calculate payload size.
NOTE 3:	Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [15].



[bookmark: _Toc29812015][bookmark: _Toc21127806]A.2	Fixed Reference Channels for dynamic range (16QAM, R=2/3)
The parameters for the reference measurement channels are specified in table A.2-1 for FR1 dynamic range and OTA dynamic range.The parameters for the reference measurement channels are specified in table A.2-1a for NR-U dynamic range.
[bookmark: OLE_LINK8]Table A.2-1: FRC parameters for FR1 dynamic range and OTA dynamic range
	Reference channel
	G-FR1-A2-1
	G-FR1-A2-2
	G-FR1-A2-3
	G-FR1-A2-4
	G-FR1-A2-5
	G-FR1-A2-6

	Subcarrier spacing (kHz)
	15
	30
	60
	15
	30
	60

	Allocated resource blocks
	25
	11
	11
	106
	51
	24

	[bookmark: OLE_LINK104][bookmark: OLE_LINK105]CP-OFDM Symbols per slot (Note 1)
	12
	12
	12
	12
	12
	12

	Modulation
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

	Code rate (Note 2)
	2/3
	2/3
	2/3
	2/3
	2/3
	2/3

	[bookmark: _Hlk498674609][bookmark: _Hlk499884224]Payload size (bits)
	9224
	4032
	4032
	38936
	18960
	8968

	Transport block CRC (bits)
	24
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	24
	-
	-
	24
	24
	24

	Number of code blocks - C
	2
	1
	1
	5
	3
	2

	[bookmark: _Hlk498674598]Code block size including CRC (bits) (Note 3)
	4648
	4056
	4056
	7816
	6352
	4520

	Total number of bits per slot
	14400
	6336
	6336
	61056
	29376
	13824

	Total symbols per slot
	3600
	1584
	1584
	15264
	7344
	3456

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS, additional DM-RS position = pos1 with l0= 2, l = 11 as per table 6.4.1.1.3-3 of TS 38.211 [5].
NOTE 2:	MCS index 16 and target coding rate = 658/1024 are adopted to calculate payload size.
NOTE 3:	Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [15].



Table A.2-1a: FRC parameters for FR1 n46  dynamic range 
	Reference channel
	G-FR1-A2-7
	G-FR1-A2-8
	G-FR1-A2-9
	G-FR1-A2-10
	G-FR1-A2-11
	G-FR1-A2-12
	G-FR1-A2-13
	G-FR1-A2-14
	G-FR1-A2-15

	CBW
	10MHz
	10MHz
	10MHz
	20MHz
	20MHz
	20MHz
	40MHz
	40MHz
	40MHz

	Subcarrier spacing (kHz)
	15
	30
	60
	15
	30
	60
	15
	30
	60

	Allocated resource blocks
	10
	10
	11
	10
	10
	10
	20
	10
	10

	CP-OFDM Symbols per slot (Note 1)
	12
	12
	12
	12
	12
	12
	12
	12
	12

	Modulation
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

	Code rate (Note 2)
	2/3
	2/3
	2/3
	2/3
	2/3
	2/3
	2/3
	2/3
	2/3

	Payload size (bits)
	3752
	3752
	4032
	3752
	3752
	3752
	7424
	3752
	3752

	Transport block CRC (bits)
	16
	16
	24
	16
	16
	16
	24
	16
	16

	Code block CRC size (bits)
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Number of code blocks - C
	1
	1
	1
	1
	1
	1
	1
	1
	1

	Code block size including CRC (bits) (Note 3)
	3768
	3768
	4056
	3768
	3768
	3768
	7448
	3768
	3768

	Total number of bits per slot
	5760
	5760
	6336
	5760
	5760
	5760
	11520
	5760
	5760

	Total symbols per slot
	1440
	1440
	1584
	1440
	1440
	1440
	 2880
	1440
	1440

	

NOTE 1:	UL-DMRS-config-type = 1 with UL-DMRS-max-len = 1, UL-DMRS-add-pos = 1 with = 2, = 11 as per table 6.4.1.1.3-3 of TS 38.211 [5].
NOTE 2:	MCS index 16 and target coding rate = 658/1024 are adopted to calculate payload size for receiver sensitivity and in-channel selectivity

NOTE 3:	Code block size including CRC (bits) equals to  in sub-clause 5.2.2 of TS 38.212 [15].
NOTE 4:	For reference channel A2-7, the allocated RB’s are uniformly spaced over the channel bandwidth at RB index N,N+5,N+10,..N+45 where N={0,1,2,3,4,5,6}.  
NOTE 5:	For reference channel A2-8, the allocated RB’s are uniformly spaced over the channel bandwidth at RB index N,N,N+2,..., N+18 where N={0,1,2,3,4,5}.
NOTE 6:	For reference channel A2-9, the allocated RB’s are uniformly spaced over the channel bandwidth at RB index N, N+1, N+2,...,N+10 where N={0}.
NOTE 7:	For reference channel A2-10, the allocated RB’s are uniformly spaced over the channel bandwidth at RB index  N,N+10,N+20,..N+90 where N={0,1,2,3,...,15}.
NOTE 8:	For reference channel A2-11, the allocated RB’s are uniformly spaced over the channel bandwidth at RB index N,N+5,N+10,..,N+45 where N={0,1,2,3,4,5}.
NOTE 9:	For reference channel A2-12, the allocated RB’s are uniformly spaced over the channel bandwidth at RB index N,N+2,..., N+18 where N={0,1,2,..,6}.
NOTE 10:	For reference channel A2-13, the allocated RB’s are uniformly spaced over the channel bandwidth at RB index  N,N+10,N+20,...,N+190 where N={0,1,2,3,4,...,25}.
NOTE 11:	For reference channel A2-14, the allocated RB’s are uniformly spaced over the channel bandwidth at RB index N, N+10, ...,N+90 where N={0,1,2,3,4,...,15}.
NOTE 12:	For reference channel A2-15, the allocated RB’s are uniformly spaced over the channel bandwidth at RB index  N,N+5,N+10,..N+45 where N={0,1,2,3,4,5}



Table A.2-1a: FRC parameters for FR1 n46  dynamic range 
	Reference channel
	G-FR1-A2-16
	G-FR1-A2-17
	G-FR1-A2-18
	G-FR1-A2-19
	
	
	
	
	

	
	60MHz
	60MHz
	80MHz
	80MHz
	
	
	
	
	

	Subcarrier spacing (kHz)
	30
	60
	30
	60
	
	
	
	
	

	Allocated resource blocks
	20
	10
	20
	10
	
	
	
	
	

	CP-OFDM Symbols per slot (Note 1)
	12
	12
	12
	12
	
	
	
	
	

	Modulation
	16QAM
	16QAM
	16QAM
	16QAM
	
	
	
	
	

	Code rate (Note 2)
	2/3
	2/3
	2/3
	2/3
	
	
	
	
	

	Payload size (bits)
	7424
	3752
	7424
	3752
	
	
	
	
	

	Transport block CRC (bits)
	24
	16
	24
	16
	
	
	
	
	

	Code block CRC size (bits)
	-
	-
	-
	-
	
	
	
	
	

	Number of code blocks - C
	1
	1
	1
	1
	
	
	
	
	

	Code block size including CRC (bits) (Note 3)
	7448
	3768
	7448
	3768
	
	
	
	
	

	Total number of bits per slot
	11520
	5760
	11520
	5760
	
	
	
	
	

	Total symbols per slot
	 2880
	1440
	 2880
	1440
	
	
	
	
	

	

NOTE 1:	UL-DMRS-config-type = 1 with UL-DMRS-max-len = 1, UL-DMRS-add-pos = 1 with = 2, = 11 as per table 6.4.1.1.3-3 of TS 38.211 [5].
NOTE 2:	MCS index 16 and target coding rate = 658/1024 are adopted to calculate payload size for receiver sensitivity and in-channel selectivity

NOTE 3:	Code block size including CRC (bits) equals to  in sub-clause 5.2.2 of TS 38.212 [15].
NOTE 4:	For reference channel A2-16, the allocated RB’s are uniformly spaced over the channel bandwidth at RB index N,N+8,N+16,...,N+152 where N={0,1,2,...,9}.
NOTE 5:	For reference channel A2-17, the allocated RB’s are uniformly spaced over the channel bandwidth at RB index N,N+8,N+16....,N+72 where N={0,1,2,...,6} and 0,8,16,24,32,39,48,56,64,72 for PRB 39 testing.
NOTE 6:	For reference channel A2-18, the allocated RB’s are uniformly spaced over the channel bandwidth at RB index N,N+10,N+20,...,N+190 where N={0,1,2,3,4,...,26}.
NOTE 7:	For reference channel A2-19, the allocated RB’s are uniformly spaced over the channel bandwidth at RB index N,N+10,N+20,..N+90 where N={0,1,2,3,...,15}.



[bookmark: _Toc21127807][bookmark: _Toc29812016]A.3	Fixed Reference Channels for performance requirements (QPSK, R=193/1024)
The parameters for the reference measurement channels are specified in table A.3-2, table A.3-4 and table A.3-6 for FR1 PUSCH performance requirements:
-	FRC parameters are specified in table A.3-2 for FR1 PUSCH with transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer.
-	FRC parameters are specified in table A.3-4 for FR1 PUSCH with transform precoding disabled, Additional DM-RS position = pos1 and 2 transmission layers.
-	FRC parameters are specified in table A.3-6 for FR1 PUSCH with transform precoding enabled, Additional DM-RS position = pos1 and 1 transmission layer. 
The parameters for the reference measurement channels are specified in table A.3-7 to table A.3-12 for FR2 PUSCH performance requirements:
-	FRC parameters are specified in table A.3-7 for FR2 PUSCH with transform precoding disabled, Additional DM-RS position = pos0 and 1 transmission layer. 
-	FRC parameters are specified in table A.3-8 for FR2 PUSCH with transform precoding disabled, Additional DM-RS position = pos0 and 2 transmission layers. 
-	FRC parameters are specified in table A.3-9 for FR2 PUSCH with transform precoding enabled, Additional DM-RS position = pos0 and 1 transmission layer. 
-	FRC parameters are specified in table A.3-10 for FR2 PUSCH with transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer. 
-	FRC parameters are specified in table A.3-11 for FR2 PUSCH with transform precoding disabled, Additional DM-RS position = pos1 and 2 transmission layers. 
-	FRC parameters are specified in table A.3-12 for FR2 PUSCH with transform precoding enabled, Additional DM-RS position = pos1 and 1 transmission layer.

Table A.3-1: Void

Table A.3-2: FRC parameters for FR1 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer (QPSK, R=193/1024)
	Reference channel
	G-FR1-A3-8
	G-FR1-A3-9
	G-FR1-A3-10
	G-FR1-A3-11
	G-FR1-A3-12
	G-FR1-A3-13
	G-FR1-A3-14

	Subcarrier spacing [kHz]
	15
	15
	15
	30
	30
	30
	30

	Allocated resource blocks
	25
	52
	106
	24
	51
	106
	273

	CP-OFDM Symbols per slot (Note 1)
	12
	12
	12
	12
	12
	12
	12

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate (Note 2)
	193/1024
	193/1024
	193/1024
	193/1024
	193/1024
	193/1024
	193/1024

	Payload size (bits)
	1352
	2856
	5768
	1320
	2792
	5768
	14856

	Transport block CRC (bits)
	16
	16
	24
	16
	16
	24
	24

	Code block CRC size (bits)
	-
	-
	24
	-
	-
	24
	24

	Number of code blocks - C
	1
	1
	2
	1
	1
	2
	4

	Code block size including CRC (bits) (Note 2)
	1368
	2872
	2920
	1336
	2808
	2920
	3744

	Total number of bits per slot
	7200
	14976
	30528
	6912
	14688
	30528
	78624

	Total symbols per slot
	3600
	7488
	15264
	3456
	7344
	15264
	39312

	NOTE 1:	DM-RS configuration type  = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos1, l0= 2 and l =11 for PUSCH mapping type A, l0= 0 and l =10 for PUSCH mapping type B as per table 6.4.1.1.3-3 of TS 38.211 [5].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [15].



Table A.3-3: Void

Table A.3-4: FRC parameters for FR1 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 2 transmission layers (QPSK, R=193/1024)
	Reference channel
	G-FR1-A3-22
	G-FR1-A3-23
	G-FR1-A3-24
	G-FR1-A3-25
	G-FR1-A3-26
	G-FR1-A3-27
	G-FR1-A3-28

	Subcarrier spacing [kHz]
	15
	15
	15
	30
	30
	30
	30

	Allocated resource blocks
	25
	52
	106
	24
	51
	106
	273

	CP-OFDM Symbols per slot (Note 1)
	12
	12
	12
	12
	12
	12
	12

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate (Note 2)
	193/1024
	193/1024
	193/1024
	193/1024
	193/1024
	193/1024
	193/1024

	Payload size (bits)
	2728
	5640
	11528
	2600
	5512
	11528
	29736

	Transport block CRC (bits)
	16
	24
	24
	16
	24
	24
	24

	Code block CRC size (bits)
	-
	24
	24
	-
	24
	24
	24

	Number of code blocks - C
	1
	2
	4
	1
	2
	4
	8

	Code block size including CRC (bits) (Note 2)
	2744
	2856
	2912
	2616
	2792
	2912
	3744

	Total number of bits per slot
	14400
	29952
	61056
	13824
	29376
	61056
	157248

	Total symbols per slot
	7200
	14976
	30528
	6912
	14688
	30528
	78624

	NOTE 1:	DM-RS configuration type  = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos1, l0= 2 and l=11 for PUSCH mapping type A, l0 = 0 and l =10 for PUSCH mapping type B as per table 6.4.1.1.3-3 of TS 38.211 [5].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [15].



Table A.3-5: Void

Table A.3-6: FRC parameters for FR1 PUSCH performance requirements, transform precoding enabled, Additional DM-RS position = pos1 and 1 transmission layer (QPSK, R=193/1024)
	Reference channel
	G-FR1-A3-31
	G-FR1-A3-32

	Subcarrier spacing [kHz]
	15
	30

	Allocated resource blocks
	25
	24

	DFT-s-OFDM Symbols per slot (Note 1)
	12
	12

	Modulation
	QPSK
	QPSK

	Code rate (Note 2)
	193/1024
	193/1024

	Payload size (bits)
	1352
	1320

	Transport block CRC (bits)
	16
	16

	Code block CRC size (bits)
	-
	-

	Number of code blocks - C
	1
	1

	Code block size including CRC (bits) (Note 2)
	1368
	1336

	Total number of bits per slot
	7200
	6912

	Total symbols per slot
	3600
	3456

	NOTE 1:	DM-RS configuration type  = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos1, l0= 2 and l=11 for PUSCH mapping type A, l0= 0 and l =10 for PUSCH mapping type B as per Table 6.4.1.1.3-3 of TS 38.211 [5].
NOTE 2:	Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [15].



Table A.3-7: FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos0 and 1 transmission layer (QPSK, R=193/1024)
	Reference channel
	G-FR2-A3-1
	G-FR2-A3-2
	G-FR2-A3-3
	G-FR2-A3-4
	G-FR2-A3-5

	Subcarrier spacing [kHz]
	60
	60
	120
	120
	120

	Allocated resource blocks
	66
	132
	32
	66
	132

	CP-OFDM Symbols per slot (Note 1)
	9
	9
	9
	9
	9

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate (Note 2)
	193/1024
	193/1024
	193/1024
	193/1024
	193/1024

	Payload size (bits)
	2664
	5384
	1320
	2664
	5384

	Transport block CRC (bits)
	16
	24
	16
	16
	24

	Code block CRC size (bits)
	-
	24
	-
	-
	24

	Number of code blocks - C
	1
	2
	1
	1
	2

	Code block size including CRC (bits) (Note 2)
	2680
	2728
	1336
	2680
	2728

	Total number of bits per slot
	14256
	28512
	6912
	14256
	28512

	Total symbols per slot
	7128
	14256
	3456
	7128
	14256

	NOTE 1:	DM-RS configuration type  = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos0 with l0= 0 as per Table 6.4.1.1.3-3 of TS 38.211 [5].
NOTE 2:	Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [15].



Table A.3-8: FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos0 and 2 transmission layers (QPSK, R=193/1024)
	Reference channel
	G-FR2-A3-6
	G-FR2-A3-7
	G-FR2-A3-8
	G-FR2-A3-9
	G-FR2-A3-10

	Subcarrier spacing [kHz]
	60
	60
	120
	120
	120

	Allocated resource blocks
	66
	132
	32
	66
	132

	CP-OFDM Symbols per slot (Note 1)
	9
	9
	9
	9
	9

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate (Note 2)
	193/1024
	193/1024
	193/1024
	193/1024
	193/1024

	Payload size (bits)
	5384
	10752
	2600
	5384
	10752

	Transport block CRC (bits)
	24
	24
	16
	24
	24

	Code block CRC size (bits)
	24
	24
	-
	24
	24

	Number of code blocks - C
	2
	3
	1
	2
	3

	Code block size including CRC (bits) (Note 2)
	2728
	3616
	2616
	2728
	3616

	Total number of bits per slot
	28512
	57024
	13824
	28512
	57024

	Total symbols per slot
	14256
	28512
	6912
	14256
	28512

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos0 with l0= 0 as per Table 6.4.1.1.3-3 of TS 38.211 [5].
NOTE 2:	Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [15].



Table A.3-9: FRC parameters for FR2 PUSCH performance requirements, transform precoding enabled, Additional DM-RS position = pos0 and 1 transmission layer (QPSK, R=193/1024)
	Reference channel
	G-FR2-A3-11
	G-FR2-A3-12

	Subcarrier spacing [kHz]
	60
	120

	Allocated resource blocks
	30
	30

	DFT-s-OFDM Symbols per slot (Note 1)
	9
	9

	Modulation
	QPSK
	QPSK

	Code rate (Note 2)
	193/1024
	193/1024

	Payload size (bits)
	1224
	1224

	Transport block CRC (bits)
	16
	16

	Code block CRC size (bits)
	-
	-

	Number of code blocks - C
	1
	1

	Code block size including CRC (bits) (Note 2)
	1240
	1240

	Total number of bits per slot
	6480
	6480

	Total symbols per slot
	3240
	3240

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos0 with l0= 0 as per Table 6.4.1.1.3-3 of TS 38.211 [5].
NOTE 2:	Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [15].



Table A.3-10: FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer (QPSK, R=193/1024)
	Reference channel
	G-FR2-A3-13
	G-FR2-A3-14
	G-FR2-A3-15
	G-FR2-A3-16
	G-FR2-A3-17

	Subcarrier spacing [kHz]
	60
	60
	120
	120
	120

	Allocated resource blocks
	66
	132
	32
	66
	132

	CP-OFDM Symbols per slot (Note 1)
	8
	8
	8
	8
	8

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate (Note 2)
	193/1024
	193/1024
	193/1024
	193/1024
	193/1024

	Payload size (bits)
	2408
	4744
	1160
	2408
	4744

	Transport block CRC (bits)
	16
	24
	16
	16
	24

	Code block CRC size (bits)
	-
	24
	-
	-
	24

	Number of code blocks - C
	1
	2
	1
	1
	2

	Code block size including CRC (bits) (Note 2)
	2424
	2408
	1176
	2424
	2408

	Total number of bits per slot
	12672
	25344
	6144
	12672
	25344

	Total symbols per slot
	6336
	12672
	3072
	6336
	12672

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos1 with l0= 0 and l =8 as per Table 6.4.1.1.3-3 of TS 38.211 [5].
NOTE 2:	Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [15].



Table A.3-11: FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 2 transmission layers (QPSK, R=193/1024)
	Reference channel
	G-FR2-A3-18
	G-FR2-A3-19
	G-FR2-A3-20
	G-FR2-A3-21
	G-FR2-A3-22

	Subcarrier spacing [kHz]
	60
	60
	120
	120
	120

	Allocated resource blocks
	66
	132
	32
	66
	132

	CP-OFDM Symbols per slot (Note 1)
	8
	8
	8
	8
	8

	Modulation
	QPSK
	QPSK
	QPSK
	QPSK
	QPSK

	Code rate (Note 2)
	193/1024
	193/1024
	193/1024
	193/1024
	193/1024

	Payload size (bits)
	4744
	9480
	2408
	4744
	9480

	Transport block CRC (bits)
	24
	24
	16
	24
	24

	Code block CRC size (bits)
	24
	24
	-
	24
	24

	Number of code blocks - C
	2
	3
	1
	2
	3

	Code block size including CRC (bits) (Note 2)
	2408
	3192
	2424
	2408
	3192

	Total number of bits per slot
	25344
	50688
	12288
	25344
	50688

	Total symbols per slot
	12672
	25344
	6144
	12672
	25344

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos1 with l0= 0 and l =8 as per Table 6.4.1.1.3-3 of TS 38.211 [5].
NOTE 2:	Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [15].



Table A.3-12: FRC parameters for FR2 PUSCH performance requirements, transform precoding enabled, Additional DM-RS position = pos1 and 1 transmission layer (QPSK, R=193/1024)
	Reference channel
	G-FR2-A3-23
	G-FR2-A3-24

	Subcarrier spacing [kHz]
	60
	120

	Allocated resource blocks
	30
	30

	DFT-s-OFDM Symbols per slot (Note 1)
	8
	8

	Modulation
	QPSK
	QPSK

	Code rate (Note 2)
	193/1024
	193/1024

	Payload size (bits)
	1128
	1128

	Transport block CRC (bits)
	16
	16

	Code block CRC size (bits)
	-
	-

	Number of code blocks - C
	1
	1

	Code block size including CRC (bits) (Note 2)
	1144　
	1144　

	Total number of bits per slot
	5760
	5760

	Total symbols per slot
	2880
	2880

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos1 with l0= 0 and l =8 as per Table 6.4.1.1.3-3 of TS 38.211 [5].
NOTE 2:	Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [15].



[bookmark: _Toc29812017][bookmark: _Toc21127808]A.4	Fixed Reference Channels for performance requirements (16QAM, R=658/1024)
The parameters for the reference measurement channels are specified in table A.4-2 and table A.4-4 for FR1 PUSCH performance requirements:
-	FRC parameters are specified in table A.4-2 for FR1 PUSCH with transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer.
-	FRC parameters are specified in table A.4-4 for FR1 PUSCH with transform precoding disabled, Additional DM-RS position = pos1 and 2 transmission layers.
The parameters for the reference measurement channels are specified in table A.4-5 to table A.4-8 for FR2 PUSCH performance requirements:
-	FRC parameters are specified in table A.4-5 for FR2 PUSCH with transform precoding disabled, Additional DM-RS position = pos0 and 1 transmission layer.
-	FRC parameters are specified in table A.4-6 for FR2 PUSCH with transform precoding disabled, Additional DM-RS position = pos0 and 2 transmission layers. 
-	FRC parameters are specified in table A.4-7 for FR2 PUSCH with transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer.
-	FRC parameters are specified in table A.4-8 for FR2 PUSCH with transform precoding disabled, Additional DM-RS position = pos1 and 2 transmission layers.

Table A.4-1: Void

[bookmark: _Hlk527996584]Table A.4-2: FRC parameters for FR1 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer (16QAM, R=658/1024)
	Reference channel
	G-FR1-A4-8
	G-FR1-A4-9
	G-FR1-A4-10
	G-FR1-A4-11
	G-FR1-A4-12
	G-FR1-A4-13
	G-FR1-A4-14

	Subcarrier spacing [kHz]
	15
	15
	15
	30
	30
	30
	30

	Allocated resource blocks
	25
	52
	106
	24
	51
	106
	273

	CP-OFDM Symbols per slot (Note 1)
	12
	12
	12
	12
	12
	12
	12

	Modulation
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

	Code rate (Note 2)
	658/1024
	658/1024
	658/1024
	658/1024
	658/1024
	658/1024
	658/1024

	Payload size (bits)
	9224
	19464
	38936
	8968
	18960
	38936
	100392

	Transport block CRC (bits)
	24
	24
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	24
	24
	24
	24
	24
	24
	24

	Number of code blocks - C
	2
	3
	5
	2
	3
	5
	12

	Code block size including CRC (bits) (Note 2)
	4648
	6520
	7816
	4520
	6352
	7816
	8392

	Total number of bits per slot
	14400
	29952
	61056
	13824
	29376
	61056
	157248

	Total symbols per slot
	3600
	7488
	15264
	3456
	7344
	15264
	39312

	NOTE 1:	DM-RS configuration type  = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos1, l0= 2 and l=11 for PUSCH mapping type A, l0= 0 and l =10 for PUSCH mapping type B as per table 6.4.1.1.3-3 of TS 38.211 [5].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [15].



[bookmark: _Hlk527996513]Table A.4-3: Void

Table A.4-4: FRC parameters for FR1 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 2 transmission layers (16QAM, R=658/1024)
	Reference channel
	G-FR1-A4-22
	G-FR1-A4-23
	G-FR1-A4-24
	G-FR1-A4-25
	G-FR1-A4-26
	G-FR1-A4-27
	G-FR1-A4-28

	Subcarrier spacing [kHz]
	15
	15
	15
	30
	30
	30
	30

	Allocated resource blocks
	25
	52
	106
	24
	51
	106
	273

	CP-OFDM Symbols per slot (Note 1)
	12
	12
	12
	12
	12
	12
	12

	Modulation
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

	Code rate (Note 2)
	658/1024
	658/1024
	658/1024
	658/1024
	658/1024
	658/1024
	658/1024

	Payload size (bits)
	18432
	38936
	77896
	17928
	37896
	77896
	200808

	Transport block CRC (bits)
	24
	24
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	24
	24
	24
	24
	24
	24
	24

	Number of code blocks - C
	3
	5
	10
	3
	5
	10
	24

	Code block size including CRC (bits) (Note 2)
	6176
	7816
	7816
	6008
	7608
	7816
	8392

	Total number of bits per slot
	28800
	59904
	122112
	27648
	58752
	122112
	314496

	Total symbols per slot
	7200
	14976
	30528
	6912
	14688
	30528
	78624

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos1, l0= 2 and l=11 for PUSCH mapping type A, l0= 0 and l =10 for PUSCH mapping type B as per table 6.4.1.1.3-3 of TS 38.211 [5].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [15].



Table A.4-5: FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos0 and 1 transmission layer (16QAM, R=658/1024)
	Reference channel
	G-FR2-A4-1
	G-FR2-A4-2
	G-FR2-A4-3
	G-FR2-A4-4
	G-FR2-A4-5

	Subcarrier spacing [kHz]
	60
	60
	120
	120
	120

	Allocated resource blocks
	66
	132
	32
	66
	132

	CP-OFDM Symbols per slot (Note 1)
	9
	9
	9
	9
	9

	Modulation
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

	Code rate (Note 2)
	658/1024
	658/1024
	658/1024
	658/1024
	658/1024

	Payload size (bits)
	18432
	36896
	8968
	18432
	36896

	Transport block CRC (bits)
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	24
	24
	24
	24
	24

	Number of code blocks - C
	3
	5
	2
	3
	5

	Code block size including CRC (bits) (Note 2)
	6176
	7408
	4520
	6176
	7408

	Total number of bits per slot
	28512
	57024
	13824
	28512
	57024

	Total symbols per slot
	7128
	14256
	3456
	7128
	14256

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos0 with l0= 0 as per Table 6.4.1.1.3-3 of TS 38.211 [5].
NOTE 2:	Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [15].



Table A.4-6: FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos0 and 2 transmission layers (16QAM, R=658/1024)
	Reference channel
	G-FR2-A4-6
	G-FR2-A4-7
	G-FR2-A4-8
	G-FR2-A4-9
	G-FR2-A4-10

	Subcarrier spacing [kHz]
	60
	60
	120
	120
	120

	Allocated resource blocks
	66
	132
	32
	66
	132

	CP-OFDM Symbols per slot (Note 1)
	9
	9
	9
	9
	9

	Modulation
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

	Code rate (Note 2)
	658/1024
	658/1024
	658/1024
	658/1024
	658/1024

	Payload size (bits)
	36896
	73776
	17928
	36896
	73776

	Transport block CRC (bits)
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	24
	24
	24
	24
	24

	Number of code blocks - C
	5
	9
	3
	5
	9

	Code block size including CRC (bits) (Note 2)
	7408
	8224
	6008
	7408
	8224

	Total number of bits per slot
	57024
	114048
	27648
	57024
	114048

	Total symbols per slot
	14256
	28512
	6912
	14256
	28512

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos0 with l0= 0 as per Table 6.4.1.1.3-3 of TS 38.211 [5].
NOTE 2:	Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [15].



Table A.4-7: FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer (16QAM, R=658/1024)
	Reference channel
	G-FR2-A4-11
	G-FR2-A4-12
	G-FR2-A4-13
	G-FR2-A4-14
	G-FR2-A4-15

	Subcarrier spacing [kHz]
	60
	60
	120
	120
	120

	Allocated resource blocks
	66
	132
	32
	66
	132

	CP-OFDM Symbols per slot (Note 1)
	8
	8
	8
	8
	8

	Modulation
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

	Code rate (Note 2)
	658/1024
	658/1024
	658/1024
	658/1024
	658/1024

	Payload size (bits)
	16392
	32776
	7936
	16392
	32776

	Transport block CRC (bits)
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	24
	24
	-
	24
	24

	Number of code blocks - C
	2
	4
	1
	2
	4

	Code block size including CRC (bits) (Note 2)
	8232
	8224
	7960
	8232　
	8224　

	Total number of bits per slot
	25344
	50688
	12288
	25344
	50688

	Total symbols per slot
	6336
	12672
	3072
	6336
	12672

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos1 with l0= 0 and l =8 as per Table 6.4.1.1.3-3 of TS 38.211 [5].
NOTE 2:	Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [15].



Table A.4-8: FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 2 transmission layers (16QAM, R=658/1024)
	Reference channel
	G-FR2-A4-16
	G-FR2-A4-17
	G-FR2-A4-18
	G-FR2-A4-19
	G-FR2-A4-20

	Subcarrier spacing [kHz]
	60
	60
	120
	120
	120

	Allocated resource blocks
	66
	132
	32
	66
	132

	CP-OFDM Symbols per slot (Note 1)
	8
	8
	8
	8
	8

	Modulation
	16QAM
	16QAM
	16QAM
	16QAM
	16QAM

	Code rate (Note 2)
	658/1024
	658/1024
	658/1024
	658/1024
	658/1024

	Payload size (bits)
	32776
	65576
	15880
	32776
	65576

	Transport block CRC (bits)
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	24
	24
	24
	24
	24

	Number of code blocks - C
	4
	8
	2
	4
	8

	Code block size including CRC (bits) (Note 2)
	8224
	8224
	7976
	8224
	8224

	Total number of bits per slot
	50688
	101376
	24576
	50688
	101376

	Total symbols per slot
	12672
	25344
	6144
	12672
	25344

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos1 with l0= 0 and l =8 as per Table 6.4.1.1.3-3 of TS 38.211 [5].
NOTE 2:	Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [15].



[bookmark: _Toc29812018][bookmark: _Toc21127809]A.5	Fixed Reference Channels for performance requirements (64QAM, R=567/1024)
The parameters for the reference measurement channels are specified in table A.5-2 for FR1 PUSCH performance requirements:
-	FRC parameters are specified in table A.5-2 for FR1 PUSCH with transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer.
The parameters for the reference measurement channels are specified in table A.5-3 to table A.5-4 for FR2 PUSCH performance requirements:
-	FRC parameters are specified in table A.5-3 for FR2 PUSCH with transform precoding disabled, Additional DM-RS position = pos0 and 1 transmission layer. 
-	FRC parameters are specified in table A.5-4 for FR2 PUSCH with transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer.

Table A.5-1: Void

Table A.5-2: FRC parameters for FR1 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer (64QAM, R=567/1024)
	Reference channel
	G-FR1-A5-8
	G-FR1-A5-9
	G-FR1-A5-10
	G-FR1-A5-11
	G-FR1-A5-12
	G-FR1-A5-13
	G-FR1-A5-14

	Subcarrier spacing [kHz]
	15
	15
	15
	30
	30
	30
	30

	Allocated resource blocks
	25
	52
	106
	24
	51
	106
	273

	CP-OFDM Symbols per slot (Note 1)
	12
	12
	12
	12
	12
	12
	12

	Modulation
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Code rate (Note 2)
	567/1024
	567/1024
	567/1024
	567/1024
	567/1024
	567/1024
	567/1024

	Payload size (bits)
	12040
	25104
	50184
	11528
	24576
	50184
	131176

	Transport block CRC (bits)
	24
	24
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	24
	24
	24
	24
	24
	24
	24

	Number of code blocks - C
	2
	3
	6
	2
	3
	6
	16

	Code block size including CRC (bits) (Note 2)
	6056
	8400
	8392
	5800
	8224
	8392
	8224

	Total number of bits per slot
	21600
	44928
	91584
	20736
	44064
	91584
	235872

	Total symbols per slot
	3600
	7488
	15264
	3456
	7344
	15264
	39312

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos1, l0= 2 and l =11 for PUSCH mapping type A, l0= 0 and l =10 for PUSCH mapping type B as per table 6.4.1.1.3-3 of TS 38.211 [5].
NOTE 2:	Code block size including CRC (bits) equals to K' in clause 5.2.2 of TS 38.212 [15].



Table A.5-3: FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos0 and 1 transmission layer (64QAM, R=567/1024)
	Reference channel
	G-FR2-A5-1
	G-FR2-A5-2
	G-FR2-A5-3
	G-FR2-A5-4
	G-FR2-A5-5

	Subcarrier spacing [kHz]
	60
	60
	120
	120
	120

	Allocated resource blocks
	66
	132
	32
	66
	132

	CP-OFDM Symbols per slot (Note 1)
	9
	9
	9
	9
	9

	Modulation
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Code rate (Note 2)
	567/1024
	567/1024
	567/1024
	567/1024
	567/1024

	Payload size (bits)
	23568
	47112
	11528
	23568
	47112

	Transport block CRC (bits)
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	24
	24
	24
	24
	24

	Number of code blocks - C
	3
	6
	2
	3
	6

	Code block size including CRC (bits) (Note 2)
	7888
	7880
	5800
	7888
	7880

	Total number of bits per slot
	42768
	85536
	20736
	42768
	85536

	Total symbols per slot
	7128
	14256
	3456
	7128
	14256

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos0 with l0= 0 as per Table 6.4.1.1.3-3 of TS 38.211 [5].
NOTE 2:	Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [15].



Table A.5-4: FRC parameters for FR2 PUSCH performance requirements, transform precoding disabled, Additional DM-RS position = pos1 and 1 transmission layer (64QAM, R=567/1024)
	Reference channel
	G-FR2-A5-6
	G-FR2-A5-7
	G-FR2-A5-8
	G-FR2-A5-9
	G-FR2-A5-10

	Subcarrier spacing [kHz]
	60
	60
	120
	120
	120

	Allocated resource blocks
	66
	132
	32
	66
	132

	CP-OFDM Symbols per slot (Note 1)
	8
	8
	8
	8
	8

	Modulation
	64QAM
	64QAM
	64QAM
	64QAM
	64QAM

	Code rate (Note 2)
	567/1024
	567/1024
	567/1024
	567/1024
	567/1024

	Payload size (bits)
	21000
	42016
	10248
	21000
	42016

	Transport block CRC (bits)
	24
	24
	24
	24
	24

	Code block CRC size (bits)
	24
	24
	24
	24
	24

	Number of code blocks - C
	3
	5
	2
	3
	5

	Code block size including CRC (bits) (Note 2)
	7032
	8432
	5160
	7032
	8432

	Total number of bits per slot
	38016
	76032
	18432
	38016
	76032

	Total symbols per slot
	6336
	12672
	3072
	6336
	12672

	NOTE 1:	DM-RS configuration type = 1 with DM-RS duration = single-symbol DM-RS and the number of DM-RS CDM groups without data is 2, Additional DM-RS position = pos1 with l0= 0 and l =8 as per Table 6.4.1.1.3-3 of TS 38.211 [5].
NOTE 2:	Code block size including CRC (bits) equals to K' in sub-clause 5.2.2 of TS 38.212 [15].
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