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10.5
OTA in-band selectivity and blocking

10.5.1
OTA adjacent channel selectivity

10.5.1.1
General

OTA Adjacent channel selectivity (ACS) is a measure of the receiver’s ability to receive a OTA wanted signal at its assigned channel frequency in the presence of an OTA adjacent channel signal with a specified centre frequency offset of the interfering signal to the band edge of a victim system.

10.5.1.2
Minimum requirement for BS type 1-O
The requirement shall apply at the RIB when the incident waves of the received signal and the interfering signal arrive from the same direction and their AoAs are within the minSENS RoAoA.

The requirement applies to the wanted signal for each supported polarization, under the assumption of polarization match. The interferer shall be polarization matched. The incident waves of the wanted signal and the interferer shall have the same polarization.
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel. 

For FR1, the OTA wanted and the interfering signal are specified in table 10.5.1.2-1 and table 10.5.1.2-2 for ACS. The reference measurement channel for the OTA wanted signal is further specified in annex A. The characteristics of the interfering signal is further specified in annex D.

The OTA ACS requirement is applicable outside the Base Station RF Bandwidth or Radio Bandwidth. The OTA interfering signal offset is defined relative to the Base station RF Bandwidth edges or Radio Bandwidth edges.

For RIBs supporting operation in non-contiguous spectrum within any operating band, the OTA 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 10.5.1.2-2. The OTA interfering signal offset is defined relative to the sub-block edges inside the sub-block gap.
For multi-band RIBs, the OTA 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 10.5.1.2-2. The interfering signal offset is defined relative to the Base Station RF Bandwidth edges inside the Inter RF Bandwidth gap.
Table 10.5.1.2-1: OTA ACS requirement for BS type 1-O
	BS channel bandwidth of the lowest/highest carrier received [MHz]
	Wanted signal mean power [dBm]

(Note 2)
	Interfering signal mean power [dBm]

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

	NOTE 1:
The SCS for the lowest/highest carrier received is the lowest SCS supported by the BS for that bandwidth 

NOTE 2:
EISminSENS depends on the BS channel bandwidth


Table 10.5.1.2-2: OTA ACS interferer frequency offset for BS type 1-O
	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

SCS: 15kHz, 25 RB

	10
	±2.5075
	5 MHz DFT-s-OFDM NR signal

SCS: 15kHz, 25 RB

	15
	±2.5125
	5 MHz DFT-s-OFDM NR signal

SCS: 15kHz, 25 RB

	20
	±2.5025
	5 MHz DFT-s-OFDM NR signal

SCS: 15kHz, 25 RB

	25
	±9.535
	20 MHz DFT-s-OFDM NR signal

SCS: 15kHz, 100 RB

	30
	±9.585
	20 MHz DFT-s-OFDM NR signal

SCS: 15kHz, 100 RB

	40
	±9.535
	20 MHz DFT-s-OFDM NR signal

SCS: 15kHz, 100 RB

	50
	±9.485
	20 MHz DFT-s-OFDM NR signal

SCS: 15kHz, 100 RB

	60
	±9.585
	20 MHz DFT-s-OFDM NR signal

SCS: 15kHz, 100 RB

	70
	±9.535
	20 MHz DFT-s-OFDM NR signal

SCS: 15kHz, 100 RB

	80
	±9.485
	20 MHz DFT-s-OFDM NR signal

SCS: 15kHz, 100 RB

	90
	±9.585
	20 MHz DFT-s-OFDM NR signal

SCS: 15kHz, 100 RB

	100
	±9.535
	20 MHz DFT-s-OFDM NR signal

SCS: 15kHz, 100 RB


10.5.1.3
Minimum requirement for BS type 2-O
The requirement shall apply at the RIB when the incident waves of the received signal and the interfering signal arrive from the same direction and their AoAs are within the FR2 OTA REFSENS RoAoA.
The requirement applies to the wanted signal for each supported polarization, under the assumption of polarization match. The interferer shall be polarization matched. The incident waves of the wanted signal and the interferer shall have the same polarization.
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel. 

For FR2, the OTA wanted and the interfering signal are specified in table 10.5.1.3-1 and table 10.5.1.3-2 for ACS. The reference measurement channel for the OTA wanted signal is further specified in annex A. The characteristics of the interfering signal is further specified in annex D.

The OTA ACS requirement is applicable outside the Base Station RF Bandwidth or Radio Bandwidth. The OTA interfering signal offset is defined relative to the Base station RF Bandwidth edges or Radio Bandwidth edges.

For RIBs supporting operation in non-contiguous spectrum within any operating band, the OTA 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 10.5.1.3-2. The OTA interfering signal offset is defined relative to the sub-block edges inside the sub-block gap.
Table 10.5.1.3-1: OTA ACS requirement for BS type 2-O
	BS channel bandwidth of the lowest/highest carrier received [MHz]
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]

	50, 100, 200, 400
	EISREFSENS + 6dB (Note 3)
	EISREFSENS_50M + 27.7  (Note 1)

EISREFSENS_50M + 26.7  (Note 2)

	NOTE 1: 
Applicable to bands defined within the frequency spectrum range of 24.25 – 33.4 GHz

NOTE 2: 
Applicable to bands defined within the frequency spectrum range of 37 – 52.6 GHz 

NOTE 3:
EISREFSENS is given in subclause 10.3.3


Table 10.5.1.3-2: OTA ACS interferer frequency offset for BS type 2-O
	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

	50
	±24.29
	50MHz DFT-s-OFDM NR signal

60 kHz SCS, 64 RB

	100
	±24.31
	50MHz DFT-s-OFDM NR signal

60 kHz SCS, 64 RB

	200
	±24.29
	50MHz DFT-s-OFDM NR signal

60 kHz SCS, 64 RB

	400
	±24.31
	50MHz DFT-s-OFDM NR signal

60 kHz SCS, 64 RB


10.5.2
OTA in-band blocking

10.5.2.1
General

The OTA in-band blocking characteristics is a measure of the receiver’s ability to receive a OTA wanted signal at its assigned channel in the presence of an unwanted OTA interferer, which is an NR signal for general blocking or an NR signal with one resource block for narrowband blocking.

10.5.2.2
Minimum requirement for BS type 1-O
The requirement shall apply at the RIB when the incident waves of the received signal and the interfering signal arrive  from the same direction, and:
-
when the wanted signal is based on EISREFSENS: the AoAs of the incident wave of a received signal and the interfering signal are within the FR1 OTA REFSENS RoAoA.
-
when the wanted signal is based on EISminSENS: the AoAs of the incident wave of a received signal and the interfering signal are within the minSENS RoAoA.

The requirement applies to the wanted signal for each supported polarization, under the assumption of polarization match. The interferer shall be polarization matched. The incident waves of the wanted signal and the interferer shall have the same polarization. 

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel, with OTA wanted and OTA interfering signal specified in tables 10.5.2.2-1, table 10.5.2.2-2 and table 10.5.2.2-3 for general OTA and narrowband OTA blocking requirements. The reference measurement channel for the OTA wanted signal is identified in subclase 10.3.2 further specified in annex A. The characteristics of the interfering signal is further specified in annex D.
The OTA 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. 

For BS type 1-O the OTA in-band blocking requirement 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-O is defined in table 10.5.2.2-0.

Table 10.5.2.2-0: ΔfOOB offset for NR operating bands
	BS type
	Operating band characteristics
	ΔfOOB [MHz]


	BS type 1-O
	FUL_high – FUL_low < 100 MHz
	20

	
	100 MHz ≤ FUL_high – FUL_low ≤ 900 MHz 
	60


For RIBs supporting operation in non-contiguous spectrum within any operating band, the OTA 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 10.5.2.2-1 and 10.5.2.2-3. The interfering signal offset is defined relative to the sub-block edges inside the sub-block gap.

For multi-band RIBs, the OTA 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 10.5.2.2-1 and 10.5.2.2-3.

For a RIBs supporting operation in non-contiguous spectrum within any operating band, the OTA narrowband blocking requirements apply in addition inside any sub-block gap, in case the sub-block gap size is at least as wide as the interfering signal minimum offset in table 10.5.2.2-3. The interfering signal offset is defined relative to the sub-block edges inside the sub-block gap.

For a multi-band RIBs, the OTA blocking requirements apply in the narrowband 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 the interfering signal minimum offset in table 10.5.2.2-3.

Table 10.5.2.2-1: General OTA blocking requirement for BS type 1-O
	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][MHz]
	Type of interfering signal

	5, 10, 15, 20
	EISREFSENS + 6 dB
	Wide Area: -43 - ΔOTAREFSENS
Medium Range: -38 - ΔOTAREFSENS
Local Area: -35 - ΔOTAREFSENS
	±7.5
	5 MHz DFT-s-OFDM NR signal

SCS: 15 kHz, 25 RB

	
	EISminSENS + 6 dB
	Wide Area: -43  – ΔminSENS
Medium Range: -38  – ΔminSENS
Local Area: -35  – ΔminSENS
	±7.5
	5 MHz DFT-s-OFDM NR signal

SCS: 15 kHz, 25 RB

	25 ,30, 40, 50, 60, 70, 80, 90, 100
	EISREFSENS + 6 dB
	Wide Area: -43 - ΔOTAREFSENS
Medium Range: -38 - ΔOTAREFSENS
Local Area: -35 - ΔOTAREFSENS
	±30
	20 MHz DFT-s-OFDM NR signal

SCS: 15 kHz, 100 RB

	
	EISminSENS + 6 dB
	Wide Area: -43  – ΔminSENS
Medium Range: -38  – ΔminSENS
Local Area: -35  – ΔminSENS
	±30
	20 MHz DFT-s-OFDM NR signal

SCS: 15 kHz, 100 RB


Table 10.5.2.2-2: OTA narrowband blocking requirement for BS type 1-O
	BS channel bandwidth of the lowest/highest carrier received [MHz]
	OTA Wanted signal mean power [dBm]
	OTA Interfering signal mean power [dBm]

	5, 10, 15, 20
	EISREFSENS + 6 dB
	Wide Area: -49 - ΔOTAREFSENS
Medium Range: -44 - ΔOTAREFSENS
Local Area: -41 - ΔOTAREFSENS

	
	EISminSENS + 6 dB
	Wide Area: -49  – ΔminSENS
Medium Range: -44  – ΔminSENS
Local Area: -41  – ΔminSENS

	25, 30, 40, 50, 60, 70, 80, 90, 100
	EISREFSENS + 6 dB
	Wide Area: -49 - ΔOTAREFSENS
Medium Range: -44 - ΔOTAREFSENS
Local Area: -41 - ΔOTAREFSENS

	
	EISminSENS + 6 dB
	Wide Area: -49  – ΔminSENS
Medium Range: -44  – ΔminSENS
Local Area: -41  – ΔminSENS

	NOTE: 
The SCS for the lowest/highest carrier received is the lowest SCS supported by the BS for that bandwidth


Table 10.5.2.2-3: OTA narrowband blocking interferer frequency offsets for BS type 1-O
	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]
	Type of interfering signal

	5
	±([342.5] + m*180),

m=0, 1, 2, 3, 4, 9, 14, 19, 24
	5 MHz DFT-s-OFDM NR signal, 1 RB

SCS: 15 kHz

	10
	±([347.5] + m*180),

m=0, 1, 2, 3, 4, 9, 14, 19, 24
	

	15
	±([352.5] + m*180),

m=0, 1, 2, 3, 4, 9, 14, 19, 24
	

	20
	±([342.5] + m*180),

m=0, 1, 2, 3, 4, 9, 14, 19, 24
	

	25
	±([557.5] + m*180),

m=0, 1, 2, 3, 4, 29, 54, 79, 104
	20 MHz DFT-s-OFDM NR signal, 1 RB

SCS: 15 kHz

	30
	±([562.5] + m*180),

m=0, 1, 2, 3, 4, 29, 54, 79, 104
	

	40
	±([557.5] + m*180),

m=0, 1, 2, 3, 4, 29, 54, 79, 104
	

	50
	±([552.5] + m*180),

m=0, 1, 2, 3, 4, 29, 54, 79, 104
	

	60
	±([562.5] + m*180),

m=0, 1, 2, 3, 4, 29, 54, 79, 104
	

	70
	±([557.5] + m*180),

m=0, 1, 2, 3, 4, 29, 54, 79, 104
	

	80
	±([552.5] + m*180),

m=0, 1, 2, 3, 4, 29, 54, 79, 104
	

	90
	±([562.5] + m*180),

m=0, 1, 2, 3, 4, 29, 54, 79, 104
	

	100
	±([557.5] + m*180),

m=0, 1, 2, 3, 4, 29, 54, 79, 104
	

	NOTE:
Interfering signal consisting of one resource block is 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.


10.5.2.3
OTA in-band blocking for BS type 2-O
The requirement shall apply at the RIB when the incident waves of the received signal and the interfering signal arrive from the same direction and their AoAs are within the FR2 OTA REFSENS RoAoA.
The requirement applies to the wanted signal for each supported polarization, under the assumption of polarization match. The interferer shall be polarization matched. The incident waves of the wanted signal and the interferer shall have the same polarization.
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel.

For FR2 BS, the OTA wanted and OTA interfering signals are provided at RIB using the parameters in table 10.5.2.3-1 for general OTA blocking requirements. The reference measurement channel for the wanted signal is further specified in annex A. The characteristics of the interfering signal is further specified in annex D.
The OTA blocking requirements are 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. The OTA blocking requirements apply in the in-band blocking frequency range, which is from [XX] MHz below the lowest frequency of the uplink operating band up to [XX] MHz above the highest frequency of the uplink operating band for BS type 2-O in an operating band less than [XX] MHz wide, but excludes the downlink frequency range of the FDD operating band.
For a RIBs supporting operation in non-contiguous spectrum within any operating band, the OTA 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 table 10.5.2.3-1. The interfering signal offset is defined relative to the sub-block edges inside the sub-block gap.

Table 10.5.2.3-1: General OTA blocking requirement for BS type 2-O
	BS channel bandwidth of the lowest/highest carrier received [MHz]
	OTA wanted signal mean power [dBm]
	OTA interfering signal mean power [dBm]
	OTA 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 OTA interfering signal

	50, 100, 200, 400
	EISREFSENS + 6dB
	EISREFSENS_50M + 33dB
	±75
	50 MHz DFT-s-OFDM NR signal

60 kHz SCS, 64 RB

	NOTE:
EISREFSENS and EISREFSENS_50M are given in subclause 10.3.3.


10.6
OTA out-of-band blocking

10.6.1
General

The OTA out-of-band blocking characteristics are a measure of the receiver unit ability to receive a wanted signal at the RIB at its assigned channel in the presence of an unwanted interferer.  

10.6.2
Minimum requirement for BS type 1-O
10.6.2.1
General minimum requirement

The requirement shall apply at the RIB when the incident waves of the received signal and the interfering signal arrive from the same direction and their AoAs are within the minSENS RoAoA.

The requirement applies to the wanted signal for each supported polarization, under the assumption of polarization match. The interferer shall be polarization matched for in-band frequencies and the polarization maintained for out-of-band frequencies. The incident waves of the wanted signal and the interferer shall have the same polarization.   
For OTA wanted and OTA interfering signals provided at the RIB using the parameters in table 10.6.2.1-1, the following requirements shall be met:

-
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel. The reference measurement channel for the OTA wanted signal is identified in subclause 10.3.2 for each BS channel bandwidth and further specified in annex A. The characteristics of the interfering signal is further specified in annex D.
For a multi-band RIB, the OTA out-of-band requirement shall apply for each supported operating band, with the exception that the in-band blocking frequency ranges of all supported operating bands according to subclause 7.4.2.2 shall be excluded from the OTA out‑of‑band blocking requirement.
For BS type 1-O the OTA out-of-band blocking requirement apply from 30 MHz to FUL_low - ΔfOOB and from FUL_high + ΔfOOB up to 12750 MHz, including the downlink frequency range of the FDD operating band. The ΔfOOB for BS type 1-O is defined in table 10.5.2.2-0.
Table 10.6.2.1-1: OTA out-of-band blocking performance requirement

	Wanted signal mean power
	Interfering signal RMS field-strength
	Type of interfering Signal

	EISminSENS + 6 dBm

 (Note 1)
	0.36 V/m
	CW carrier

	NOTE 1: 
EISminSENS depends on the channel bandwidth as specified in subclause 9.2.

NOTE 2:
The RMS field-strength level in V/m is related to the interferer EIRP level at a distance described as 
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, where EIRP is in W and r is in m; for example, 0.36 V/m is equivalent to 36 dBm at fixed distance of 30 m.


10.6.2.2
Co-location minimum requirement

This additional OTA out-of-band blocking requirement may be applied for the protection of BS receivers when NR, E‑UTRA BS, UTRA BS, CDMA BS or GSM/EDGE BS operating in a different frequency band are co-located with a BS.

The requirement is a co-location requirement, the interferer power levels are specified at the co-location reference antenna conducted input.

The requirement is valid over the minSENS RoAoA.
The requirement applies to the wanted signal for each supported polarization, under the assumption of polarization match. 
The interfering signal shall be applied to the co-location reference antenna. The interfering signal power is specified per polarization. The incident waves of the wanted signal and the interferer shall have the same polarization.
For OTA wanted and OTA interfering signal provided at the RIB using the parameters in table 10.6.2.1-1, the following requirements shall be met:

-
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel. The reference measurement channel for the OTA wanted signal is identified in subclause 10.3.2 for each BS channel bandwidth and further specified in annex A. The characteristics of the interfering signal is further specified in annex D.
For BS type 1-O the OTA blocking requirement for co-location with BS in other frequency bands is applied for all operating bands for which co-location protection is provided.

Table 10.6.2.2-1: OTA blocking requirement for co-location with BS in other frequency bands

	Frequency range of interfering signal
	Wanted signal mean power [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
	EISminSENS + 6 dB

 (Note 1)
	+46
	+38
	+24
	CW carrier

	NOTE 1:
EISminSENS depends on the BS class and on the BS channel bandwidth, see subclause 10.3. 
NOTE 2:
The requirement does not apply when the interfering signal falls within any of the supported uplink operating band(s) or in the 10 MHz frequency range immediately outside any of the supported uplink operating band(s).


10.6.3
Minimum requirement for BS type 2-O
10.6.3.1
General minimum requirement

The requirement shall apply at the RIB when the incident waves of the received signal and the interfering signal arrive from the same direction and their AoAs are within the FR2 OTA REFSENS RoAoA.

The requirement applies to the wanted signal for each supported polarization, under the assumption of polarization match. The interferer shall be polarization matched for in-band frequencies and the polarization maintained for out-of-band frequencies.   

For BS type 1-O the OTA out-of-band blocking requirement apply from 30 MHz to FUL_low – 1500 MHz and from FUL_high + 1500 MHz up to 2nd harmonic of the upper frequency edge of the operating band. 
For OTA wanted and OTA interfering signals provided at the RIB using the parameters in table 10.6.3.1-1, the following requirements shall be met:

-
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel. The reference measurement channel for the OTA wanted signal is identified in subclause 10.3.3 for each BS channel bandwidth and further specified in annex A.
Table 10.6.3.1-1: OTA out-of-band blocking performance requirement

	Frequency range of interfering signal

[MHz]
	Interferer RMS field-strength

[V/m]
	Wanted signal mean power 

[dBm]
	Type of interfering signal

	30 to 12750
	0.36
	EISREFSENS + 6 dB
	CW

	12750 to FUL_low – 1500
	0.1
	EISREFSENS + 6 dB
	CW

	FUL_high + 1500 to 2nd harmonic of the upper frequency edge of the operating band
	0.1
	EISREFSENS + 6 dB
	CW


	  End of Modification        
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