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For UL MIMO, the reference sensitivity requirements in clause 7.3 apply. The requirements shall be met with the UL MIMO configurations specified in Table 6.2D.1.0-1.
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The reference sensitivity power level REFSENS is defined as the EIS level at the centre of the quiet zone in the RX beam peak direction, at which the throughput shall meet or exceed the requirements for the specified reference measurement channel.
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The throughput shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annexes A.2.3.2 and A.3.3.2 (with one sided dynamic OCNG Pattern OP.1 TDD for the DL-signal as described in Annex A.5.2.1) with peak reference sensitivity specified in Table 7.3F.2.1-1. The requirement is verified with the test metric of EIS (Link=RX beam peak direction, Meas=Link Angle).
Table 7.3F.2.1-1: Reference sensitivity for power class 1
	Operating band
	REFSENS (dBm) / Channel bandwidth

	
	100 MHz
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	n263
	-85.0
	-79.0
	-76.0
	-73.0
	-72.0

	NOTE 1:	The transmitter shall be set to PUMAX as defined in clause 6.2F.4



The REFSENS requirement shall be met for an uplink transmission using QPSK DFT-s-OFDM waveforms and for uplink transmission bandwidth less than or equal to that specified in Table 7.3F.2.1-2.
Table 7.3F.2.1-2: Uplink configuration for reference sensitivity
	Operating band
	NR Band / Channel bandwidth / NRB / SCS / Duplex mode

	
	100 MHz
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz
	SCS
	Duplex Mode

	n263
	64
	256
	N/A
	N/A
	N/A
	120 kHz
	TDD

	n263
	N/A
	N/A
	64
	128
	256
	480 kHz
	TDD



Unless given by Table 7.3F.2.1-3, the minimum requirements for reference sensitivity shall be verified with the network signalling value NS_200 (Table [6.2F.3-1]) configured.
Table 7.3F.2.1-3: Reserved
	Operating band
	Network Signalling value
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The throughput shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annexes A.2.3.2 and A.3.3.2 (with one sided dynamic OCNG Pattern OP.1 TDD for the DL-signal as described in Annex A.5.2.1) with peak reference sensitivity specified in Table 7.3F.2.2-1. The requirement is verified with the test metric of EIS (Link=RX beam peak direction, Meas=Link Angle).
Table 7.3F.2.2-1: Reference sensitivity for power class 2
	Operating band
	REFSENS (dBm) / Channel bandwidth

	
	100 MHz
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	n263
	-86.3
	-80.3
	-77.3
	-74.3
	-73.3

	NOTE 1:	The transmitter shall be set to PUMAX as defined in clause 6.2F.4



The REFSENS requirement shall be met for an uplink transmission using QPSK DFT-s-OFDM waveforms and for uplink transmission bandwidth less than or equal to that specified in Table 7.3F.2.1-2.
Unless given by Table 7.3F.2.1-3, the minimum requirements for reference s ensitivity shall be verified with the network signalling value NS_200 (Table 6.2F.3-1) configured.
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The throughput shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annexes A.2.3.2 and A.3.3.2 (with one sided dynamic OCNG Pattern OP.1 TDD for the DL-signal as described in Annex A.5.2.1) with peak reference sensitivity specified in Table 7.3F.2.3-1. The requirement is verified with the test metric of EIS (Link=RX beam peak direction, Meas=Link Angle).
For the UEs that support multiple FR2 bands, the minimum requirement for Reference sensitivity in Table 7.3F.2.3-1 shall be increased per band, respectively, by the reference sensitivity relaxation parameter ∆MBP,n as specified in clause 6.2F.1.3.  The requirement for the UE which supports a single FR2 band is specified in Table 7.3F.2.3-1. The requirement for the UE which supports multiple FR2 bands is specified in both Table 7.3F.2.3-1 and Table 6.2F.1.3-4.
Table 7.3F.2.3-1: Reference sensitivity
	Operating band
	REFSENS (dBm) / Channel bandwidth

	
	100 MHz
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	n263
	-78.0
	-72.0
	-69.0
	-66.0
	-65.0

	NOTE 1:	The transmitter shall be set to PUMAX as defined in clause 6.2F.4



The REFSENS requirement shall be met for an uplink transmission using QPSK DFT-s-OFDM waveforms and for uplink transmission bandwidth less than or equal to that specified in Table 7.3F.2.1-2.
Unless given by Table 7.3F.2.1-3, the minimum requirements for reference sensitivity shall be verified with the network signalling value NS_200 (Table 6.2.3-1) configured.
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[bookmark: _Toc98864382][bookmark: _Toc99733631]7.3F.3.1	EIS spherical coverage for power class 1
The reference measurement channels and throughput criterion shall be as specified in clause 7.3F.2.1
The maximum EIS at the 85th percentile of the CCDF of EIS measured over the full sphere around the UE is defined as the spherical coverage requirement and is found in Table 7.3F.3.1-1 below. The requirement is verified with the test metric of EIS (Link=Spherical coverage grid, Meas=Link angle).
Table 7.3F.3.1-1: EIS spherical coverage for power class 1
	Operating band
	EIS at 85th %-tile CCDF (dBm) / Channel bandwidth

	
	100 MHz
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	n263
	-73.5
	-67.5
	-64.5
	-61.5
	-60.5

	NOTE 1:	The transmitter shall be set to PUMAX as defined in clause 6.2F.4
NOTE 2:	The EIS spherical coverage requirements are verified only under normal thermal conditions as defined in Annex E.2.1.



The requirement shall be met for an uplink transmission using QPSK DFT-s-OFDM waveforms and for uplink transmission bandwidth less than or equal to that specified in Table 7.3F.2.1-2.
Unless given by Table 7.3F.2.1-3, the minimum requirements for reference sensitivity shall be verified with the network signalling value NS_200 (Table 6.2F.3-1) configured. 
[bookmark: _Toc98864383][bookmark: _Toc99733632]7.3F.3.2	EIS spherical coverage for power class 2
The reference measurement channels and throughput criterion shall be as specified in clause 7.3F.2.2
The maximum EIS at the 60th percentile of the CCDF of EIS measured over the full sphere around the UE is defined as the spherical coverage requirement and is found in Table 7.3F.3.2-1 below. The requirement is verified with the test metric of EIS (Link=Spherical coverage grid, Meas=Link angle).
Table 7.3F.3.2-1: EIS spherical coverage for power class 2
	Operating band
	EIS at 60th %-tile CCDF (dBm) / Channel bandwidth

	
	100 MHz
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	n263
	-71.2
	-65.2
	-62.2
	-59.2
	-58.2

	NOTE 1:	The transmitter shall be set to PUMAX as defined in clause 6.2F.4
NOTE 2:	The EIS spherical coverage requirements are verified only under normal thermal conditions as defined in Annex E.2.1.



The requirement shall be met for an uplink transmission using QPSK DFT-s-OFDM waveforms and for uplink transmission bandwidth less than or equal to that specified in Table 7.3F.2.1-2.
Unless given by Table 7.3F.2.1-3, the minimum requirements for reference sensitivity shall be verified with the network signalling value NS_200 (Table 6.2F.3-1) configured. 
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The reference measurement channels and throughput criterion shall be as specified in clause 7.3F.2.3
The maximum EIS at the 50th percentile of the CCDF of EIS measured over the full sphere around the UE is defined as the spherical coverage requirement and is found in Table 7.3F.3.3-1 below. The requirement is verified with the test metric of EIS (Link=Spherical coverage grid, Meas=Link angle).
For the UEs that support multiple FR2 bands, the minimum requirement for EIS spherical coverage in Table 7.3F.3.3-1 shall be increased per band, respectively, by the EIS spherical coveragerelaxation parameter ∆MBS,n as specified in clause 6.2F.1.3.  The requirement for the UE which supports a single FR2 band is specified in Table 7.3F.3.3-1. The requirement for the UE which supports multiple FR2 bands is specified in both Table 7.3F.3.3-1 and Table 6.2F.1.3-4.
Table 7.3F.3.3-1: EIS spherical coverage for power class 3
	Operating band
	EIS at 50th %-tile CCDF (dBm) / Channel bandwidth

	
	100 MHz
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	n263
	-66.2
	-60.2
	-57.2
	-54.2
	-53.2

	NOTE 1:	The transmitter shall be set to PUMAX as defined in clause 6.2F.4
NOTE 2:	The EIS spherical coverage requirements are verified only under normal thermal conditions as defined in Annex E.2.1.



The requirement shall be met for an uplink transmission using QPSK DFT-s-OFDM waveforms and for uplink transmission bandwidth less than or equal to that specified in Table 7.3F.2.1-2.
Unless given by Table 7.3F.2.1-3, the minimum requirements for reference sensitivity shall be verified with the network signalling value NS_200 (Table 6.2F.3-1) configured.
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The maximum input level is defined as the maximum mean power, for which the throughput shall meet or exceed the minimum requirements for the specified reference measurement channel.
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For UL MIMO, the maximum input level requirements in clause 7.4 apply. The requirements shall be met with the UL MIMO configurations specified in Table 6.2D.1.0-1.
7.4F	Maximum input level for shared spectrum channel access
The maximum input level is defined as the maximum mean power, for which the throughput shall meet or exceed the minimum requirements for the specified reference measurement channel.
The maximum input level is defined as a directional requirement. The requirement is verified in beam locked mode in the direction where peak gain is achieved.
The throughput shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annex A (with one sided dynamic OCNG Pattern OP.1 TDD for the DL-signal as described in Annex A.5.2.1) with parameters specified in Table 7.4F-1. The requirement is verified with the test metric of EIS (Link=RX beam peak direction, Meas=Link angle).
Table 7.4F-1: Maximum input level 
	Rx Parameter
	Units
	Channel bandwidth

	
	
	100
MHz
	400
MHz
	800
MHz
	1600
MHz
	2000
MHz

	Power in transmission bandwidth configuration
	dBm
	-25 (NOTE 2)
-27 (NOTE 3)

	NOTE 1:	The transmitter shall be set to 4 dB below the PUMAX,f,c as defined in clause 6.2F.4, with uplink configuration specified in Table 7.3F.2.1-2.
NOTE 2:	Reference measurement channel is specified in Annex A.3.3.2: QPSK, R=1/3 variant with one sided dynamic OCNG Pattern as described in Annex A.
NOTE 3:	Reference measurement channel is specified in Annex A.3.3.5: 256QAM, R=4/5 variant with one sided dynamic OCNG Pattern as described in Annex A.



[bookmark: _Toc36456614][bookmark: _Toc36469712][bookmark: _Toc37254124][bookmark: _Toc37322983][bookmark: _Toc37324389][bookmark: _Toc45889912][bookmark: _Toc52196592][bookmark: _Toc52197572][bookmark: _Toc53173295][bookmark: _Toc53173664][bookmark: _Toc61119666][bookmark: _Toc61120048][bookmark: _Toc67926119][bookmark: _Toc75273757][bookmark: _Toc76510657][bookmark: _Toc83129814][bookmark: _Toc90591346][bookmark: _Toc98864405][bookmark: _Toc99733654]7.5	Adjacent channel selectivity
Adjacent Channel Selectivity (ACS) is a measure of a receiver's ability to receive a NR signal at its assigned channel frequency in the presence of an adjacent channel signal at a given frequency offset from the centre frequency of the assigned channel. ACS is the ratio of the receive filter attenuation on the assigned channel frequency to the receive filter attenuation on the adjacent channel(s).
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For UL MIMO, the adjacent channel selectivity requirements in clause 7.5 apply. The requirements shall be met with the UL MIMO configurations specified in Table 6.2D.1.0-1.
7.5F	Adjacent channel selectivity for shared spectrum channel access
Adjacent Channel Selectivity (ACS) is a measure of a receiver's ability to receive a NR signal at its assigned channel frequency in the presence of an adjacent channel signal at a given frequency offset from the centre frequency of the assigned channel. ACS is the ratio of the receive filter attenuation on the assigned channel frequency to the receive filter attenuation on the adjacent channel(s).
The requirement applies at the RIB when the AoA of the incident wave of the wanted signal and the interfering signal are both from the direction where peak gain is achieved.
The wanted and interfering signals apply to all supported polarizations, under the assumption of polarization match.
The UE shall fulfil the minimum requirement specified in Table 7.5F-1 for all values of an adjacent channel interferer up to –25 dBm. However, it is not possible to directly measure the ACS, instead the lower and upper range of test parameters are chosen in Table 7.5F-2 and Table 7.5F-3 where the throughput shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annexes A.2.3.2 and A.3.3.2, with  one sided dynamic OCNG Pattern OP.1 TDD for the DL-signal as described in Annex A.5.2.1. The requirement is verified with the test metric of EIS (Link=RX beam peak direction, Meas=Link angle).
Table 7.5F-1: Adjacent channel selectivity
	Operating band
	Units
	Adjacent channel selectivity / Channel bandwidth

	
	
	100
MHz 
	400
MHz
	800
MHz
	1600
MHz
	2000
MHz

	n263
	dB
	21
	21
	21
	21
	21



Table 7.5F-2: Adjacent channel selectivity test parameters, Case 1
	Rx Parameter
	Units 
	Channel bandwidth

	
	
	100 MHz 
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	Power in Transmission Bandwidth Configuration
	dBm
	REFSENS + 14 dB

	PInterferer for band n263
	dBm
	REFSENS 
+ 33.5 dB
	REFSENS +33.5 dB
	REFSENS
 +33.5 dB
	REFSENS 
+33.5 dB
	REFSENS 
+33.5 dB

	BWInterferer 
	MHz
	100
	400
	800
	1600
	2000

	FInterferer (offset)
	MHz
	100
/
-100
NOTE 3
	400
/
-400
NOTE 3
	800
/
-800
NOTE 3
	1600
/
-1600
NOTE 3
	2000
/
-2000
NOTE 3

	NOTE 1:	The interferer consists of the Reference measurement channel specified in Annex A.3.2 with one sided dynamic OCNG Pattern as described in Annex A.3.2 and set-up according to Annex C.
NOTE 2:	The REFSENS power level is specified in Clause 7.3F.2, which are applicable to different UE power classes.
NOTE 3:	The absolute value of the interferer offset FInterferer (offset) shall be further adjusted to (CEIL(|FInterferer|/SCS) + 0.5)*SCS MHz with SCS the sub-carrier spacing of the wanted signal in MHz. Wanted and interferer signal have same SCS.
NOTE 4:	The transmitter shall be set to 4 dB below the PUMAX,f,c as defined in clause 6.2F.4, with uplink configuration specified in Table 7.3F.2.1-2.



Table 7.5F-3: Adjacent channel selectivity test parameters, Case 2
	Rx Parameter
	Units 
	Channel bandwidth

	
	
	100 MHz 
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	Power in Transmission Bandwidth Configuration for band n263
	dBm
	-44.5
	-44.5
	-44.5
	-44.5
	-44.5

	PInterferer
	dBm
	-25

	BWInterferer 
	MHz
	100
	400
	800
	1600
	2000

	FInterferer (offset)
	MHz
	100
/
-100
NOTE 2
	400
/
-400
NOTE 2
	800
/
-800
NOTE 2
	1600
/
-1600
NOTE 2
	2000
/
-2000
NOTE 2

	NOTE 1:	The interferer consists of the Reference measurement channel specified in Annex 3.2 with one sided dynamic OCNG Pattern TDD as described in Annex A and set-up according to Annex C.
NOTE 2:	The absolute value of the interferer offset FInterferer (offset) shall be further adjusted to (CEIL(|FInterferer|/SCS) + 0.5)*SCS MHz with SCS the sub-carrier spacing of the wanted signal in MHz. Wanted and interferer signal have same SCS. 
NOTE 3:	The transmitter shall be set to 4 dB below the PUMAX,f,c as defined in clause 6.2F.4, with uplink configuration specified in Table 7.3F.2.1-2.
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The blocking characteristic is a measure of the receiver's ability to receive a wanted signal at its assigned channel frequency in the presence of an unwanted interferer on frequencies other than those of the spurious response or the adjacent channels, without this unwanted input signal causing a degradation of the performance of the receiver beyond a specified limit. The blocking performance shall apply at all frequencies except those at which a spurious response occurs.
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For UL MIMO, the blocking characteristics requirements in clause 7.6 apply. The requirements shall be met with the UL MIMO configurations specified in Table 6.2D.1.0-1.
7.6F	Blocking characteristics for shared spectrum channel access
7.6F.1	General
The blocking characteristic is a measure of the receiver's ability to receive a wanted signal at its assigned channel frequency in the presence of an unwanted interferer on frequencies other than those of the spurious response or the adjacent channels, without this unwanted input signal causing a degradation of the performance of the receiver beyond a specified limit. The blocking performance shall apply at all frequencies except those at which a spurious response occurs.
The requirement applies at the RIB when the AoA of the incident wave of the wanted signal and the interfering signal are both from the direction where peak gain is achieved.
The wanted and interfering signals apply to all supported polarizations, under the assumption of polarization match.
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In-band blocking is a measure of a receiver's ability to receive a NR signal at its assigned channel frequency in the presence of an interferer at a given frequency offset from the centre frequency of the assigned channel.
The throughput shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annexes A.2.3.2 and A.3.3.2 (with one sided dynamic OCNG Pattern OP.1 TDD for the DL-signal as described in Annex A.5.2.1). The requirement is verified with the test metric of EIS (Link=RX beam peak direction, Meas=Link angle).
Table 7.6F.2-1: In band blocking requirements
	Rx parameter
	Units 
	Channel bandwidth

	
	
	100 MHz 
	400 MHz
	800 MHz
	1600 MHz
	2000 MHz

	Power in Transmission Bandwidth Configuration
	dBm
	REFSENS + 14 dB


	BWInterferer
	MHz
	100
	400
	800
	1600
	2000

	PInterferer
for bands n257, n258, n261
	dBm
	REFSENS + 33.5 dB
	REFSENS + 33.5 dB
	REFSENS + 33.5 dB
	REFSENS + 33.5 dB
	REFSENS + 33.5 dB

	FIoffset
	MHz
	≤ -200 & ≥ 200
NOTE 5
	≤ -800 & ≥ 800
NOTE 5
	≤ -1600 & ≥ 1600
NOTE 5
	≤ -3200 & ≥ 3200
NOTE 5
	≤ -4000 & ≥ 4000
NOTE 5

	FInterferer
	MHz
	FDL_low + 50
to 
FDL_high - 50
	FDL_low + 200
to 
FDL_high - 200
	FDL_low + 400
to 
FDL_high - 400
	FDL_low + 800
to 
FDL_high - 800
	FDL_low + 1000
to 
FDL_high - 1000

	NOTE 1:	The interferer consists of the Reference measurement channel specified in Annex A.3.3.2 with one sided dynamic OCNG Pattern OP.1. TDD as described in Annex A.5.2.1 and set-up according to Annex C.
NOTE2:	The REFSENS power level is specified in Clause 7.3F.2, which are applicable according to different UE power classes.
NOTE 3:	The wanted signal consists of the reference measurement channel specified in Annex A.3.3.2 with one sided dynamic OCNG pattern OP.1 TDD as described in Annex A.5.2.1 and set-up according to Annex C.
NOTE 4:	FIoffset is the frequency separation between the center of the channel bandwidth and the center frequency of the Interferer signal.
NOTE 5:	The absolute value of the interferer offset FIoffset shall be further adjusted (CEIL(|FInterferer|/SCS) + 0.5)*SCS MHz with SCS the sub-carrier spacing of the wanted signal in MHz. Wanted and interferer signal have same SCS.
NOTE 6:	FInterferer range values for unwanted modulated interfering signals are interferer center frequencies.
NOTE 7:	The transmitter shall be set to 4 dB below the PUMAX,f,c as defined in clause 6.2F.4, with uplink configuration specified in Table 7.3F.2.1-2.
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<Unchanged Text Skipped>

[bookmark: _Toc21340970][bookmark: _Toc29805418][bookmark: _Toc36456627][bookmark: _Toc36469725][bookmark: _Toc37254142][bookmark: _Toc37323000][bookmark: _Toc37324406][bookmark: _Toc45889930][bookmark: _Toc52196610][bookmark: _Toc52197590][bookmark: _Toc53173313][bookmark: _Toc53173682][bookmark: _Toc61119684][bookmark: _Toc61120066][bookmark: _Toc67926137][bookmark: _Toc75273775][bookmark: _Toc76510675][bookmark: _Toc83129832][bookmark: _Toc90591364][bookmark: _Toc98864423][bookmark: _Toc99733672]7.9	Spurious emissions
The spurious emissions power is the power of emissions generated or amplified in a receiver. The spurious emissions power level is measured as TRP.
The power of any narrow band CW spurious emission shall not exceed the maximum level specified in Table 7.9-1. The requirement is verified in beam locked mode with the test metric of TRP (Link=TX beam peak direction, Meas=TRP grid).
Table 7.9-1: General receiver spurious emission requirements
	Frequency range
	Measurement
bandwidth
	Maximum level
	NOTE

	30MHz  f < 1GHz
	100 kHz
	-57 dBm
	1

	1GHz  f  2nd harmonic of the upper frequency edge of the DL operating band in GHz
	1 MHz
	-47 dBm
	

	NOTE 1:	Unused PDCCH resources are padded with resource element groups with power level given by PDCCH as defined in Annex C.3.1.



7.9F	Spurious emissions for shared spectrum channel access
The spurious emissions power is the power of emissions generated or amplified in a receiver. The spurious emissions power level is measured as TRP.
The power of any narrow band CW spurious emission shall not exceed the maximum level specified in Table 7.9F-1. The requirement is verified in beam locked mode with the test metric of TRP (Link=TX beam peak direction, Meas=TRP grid).
Table 7.9F-1: General receiver spurious emission requirements
	Frequency range
	Measurement
bandwidth
	Maximum level
	NOTE

	30MHz  f < 1GHz
	100 kHz
	-57 dBm
	1

	1GHz  f  2nd harmonic of the upper frequency edge of the DL operating band in GHz
	1 MHz
	-47 dBm
	

	NOTE 1:	Unused PDCCH resources are padded with resource element groups with power level given by PDCCH as defined in Annex C.3.1.



[bookmark: _Toc21340971][bookmark: _Toc29805419][bookmark: _Toc36456628][bookmark: _Toc36469726][bookmark: _Toc37254143][bookmark: _Toc37323001][bookmark: _Toc37324407][bookmark: _Toc45889931][bookmark: _Toc52196611][bookmark: _Toc52197591][bookmark: _Toc53173314][bookmark: _Toc53173683][bookmark: _Toc61119685][bookmark: _Toc61120067][bookmark: _Toc67926138][bookmark: _Toc75273776][bookmark: _Toc76510676][bookmark: _Toc83129833][bookmark: _Toc90591365][bookmark: _Toc98864424][bookmark: _Toc99733673]7.10	Void
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