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1. Introduction
At the last RAN4 meeting (RAN4#101-E) specific details related to BS RF core receiver requirements related to clause 10 in TS 38.104 applicable for the frequency range 52600 to 71000 MHz was discussed. The meeting outcome and guidance for this meeting was captured in a Way Forward (WF) contribution [1]. The WF document also captured the work split between companies for drafting specification text for TS 38.104. 
In this contribution we continue the discussion from [2] on BS RF receiver requirements relevant for the NR extension to support up to 71 GHz. The contribution presents an overview of base station receiver requirement changes compared to current version of TS 38.104 and some proposals to further progress the work. 
To further stimulate the discussion draft specification text applicable for TS 38.104, clause 10 is provided as an attachment at the end of the contribution.

2. Discussion
In the work related to extending the frequency range support for NR up to 71 GHz it has been decided to extend the wave form to support larger carrier bandwidths with support for higher sub-carrier spacing within the frequency range 52.6 to 71 GHz. Currently, the proposal is to support the following carrier bandwidth and sub-carrier spacing combination, as listed in Table 2-1.
Table 2-1: Carrier bandwidth and sub-carrier spacing support for 52.6 to 71 GHz
	SCS
(kHz)
	Carrier bandwidth
(MHz)

	120
	100, 400

	480
	400, 800, 1600

	960
	400, 800, 1600, 2000



The extend support will have impact on BS RF core receiver requirements due to the fact that new table entries or table rows are required to account for new carrier bandwidth configuration. Also new Fixed Reference Channel (FRC) signals will be required for reference sensitivity. 
Since the added support in terms on carrier bandwidth and sub-carrier spacing is only applicable for the frequency range 52.6 to 71 GHz, mechanisms to differentiate requirement between FR2-1 and FR2-2 will be required as part of the addition of new requirements. 
Based on agreements in the WF from last meeting [1] and earlier agreements the impact on TS 38.104 clause 10 [3] is summarized in Table 2-2. 
Table 2-2: Requirement overview
	Requirement
	TS 38.104 
subclause
	Status

	OTA sensitivity
	10.2
	No impact since this requirement is not applicable for BS type 2-O.

	OTA reference sensitivity
	10.3
	Re-use requirement concept used for BS type 2-O. Re-use the EIS ranges in which EIS should be declared. For EIS new table entries for new SCS and CBW is needed. Use 50 MHz reference bandwidth also for 52.6 to 71 GHz. Re-use FRC (G-FR2-A1-3) defined for FR2-1 for 120 kHz SCS to FR2-2. For OTA reference sensitivity define a new dedicated FRC (G-FR2-A1-6) for 480 kHz SCS and 400 MHz carrier bandwidth. For OTA reference sensitivity define a new dedicated FRC (G-FR2-A1-7) for 960 kHz SCS and 400 MHz carrier bandwidth.

	OTA dynamic range
	10.4
	No impact since this requirement is not applicable for BS type 2-O.

	OTA in-band selectivity and blocking
	10.5
	New table entry with supported CBW. For ACS use 100 MHz DFT-s-OFDM interferer, SU details FFS. For in-band blocking use 100 MHz DFT-s-OFDM interferer, SU details FFS. Further discuss interferer signal levels for ACS and in-band blocking.

	OTA out-of-band blocking
	10.6
	Re-use BS type 2-O interferer levels. Align DfOBUE and DfOOB.

	OTA receiver spurious emissions
	10.7
	Re-use BS type 2-O spurious emission concept. Adapt values for Fstep,X to new frequency range.

	OTA receiver intermodulation
	10.8
	New table entry for interferer signal. New table entry for interferer minimum CBW. Defining the interferer signal level based on 8 dB offset.

	OTA in-channel selectivity
	10.9
	New table entry for new interferer power level, CBW and SCS.	Specify the BS ICS requirement as 10 dB offset between wanted signal and interfering signal for NR operation in 52.6 to 71 GHz range. For in-channel selectivity scale wanted power and interfering power levels for 100 MHz and 400 MHz carrier bandwidths.



In the following sub-sections additional technical information is presented together with proposals moving the discussion towards a complete set of requirements required to extend NR up to 71 GHz.
At the end of this contribution an updated version on draft specification text for clause 10 is provided for discussion. The draft is based in TS 38.104 version 17.3.0. 
2.1	Reference sensitivity
It has been agreed to re-use the concept of OTA reference sensitivity, where the reference carrier bandwidth of 50 MHz is used, even though FR2-2 will not support 50 MHz carrier bandwidth. Having the same concept allows for re-use of defined Fixed Reference Channel (FRC) for 120 kHz and common specification structure for FR2-1 and FR2-2. 
At last meeting it was also agreed to re-use FR2-1 declaration ranges for EIS also for FR2-2. 
To minimize the number of new FRC required for the introduction of the frequency range 52.6 to 71 GHz, it is beneficial to re-use the FR2-1 concept of using a limited set of FRC for all carrier bandwidth combinations. For NR FR2 the required number of FRC to match supported carrier bandwidths are minimized. The declared EISREFSENS is the power level of a single instance of the reference measurement channel. For situations where the carrier bandwidth configuration is larger than 50 MHz a scaling factor is required. The 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.
To account for the carrier support relevant for the frequency range 52.6 to 71 GHz new table entries needs to be added for a 400 MHz FRC with SCS 480 kHz and 400 MHz FRC with SCS 960 kHz.
A scaling factor is required to scale EISREFSENS to minimum supported carrier bandwidth per SCS. For 100 MHz carrier bandwidth a scaling factor of 3 dB is applied to EISREFSENS_50M. Since the new FRC required for 480 kHz and 960 kHz SCS is 8 times wider than the reference bandwidth of 50 MHz, the EISREFSENS_50M value needs to be scaled 9 dB. 
The new FRC (named G-FR2-A1-6 and G-FR2-A1-7) required to extend the support up to 71 GHz is included in Table 2.1-1 with FRC defined for FR2-1 and corresponding scaling factors for EISREFSENS. 
For 120 kHz SCS, 100 MHz carrier bandwidth is already supported by BS type 2-O requirements. Therefore, this FRC can be re-used for the frequency range 52.6 to 71 GHz.  
Table 2.1-1: Reference sensitivity requirement
	BS channel
bandwidth
(MHz)
	Sub-carrier
(kHz)
	FRC 
bandwidth
(MHz)
	Reference measurement channel
	OTA reference sensitivity level, EISREFSENS 
(dBm)

	50, 100, 200
	60
	50
	G-FR2-A1-1
	EISREFSENS_50M + DFR2_REFSENS

	50
	120
	50
	G-FR2-A1-2
	EISREFSENS_50M + DFR2_REFSENS

	100, 200, 400
	120
	100
	G-FR2-A1-3
	EISREFSENS_50M + 3 + DFR2_REFSENS 

	400, 800, 1600
	480
	400
	[bookmark: _Hlk82013643]G-FR2-A1-6
	EISREFSENS_50M + 9 + DFR2_REFSENS

	400, 800, 1600, 2000
	960
	400
	G-FR2-A1-7
	EISREFSENS_50M + 9 + DFR2_REFSENS



The new FRC required for 480 kHz and 960 kHz needs to be described in detail in TS 38.104, Annex A.1 for which new table entries are required in Table A.1-2.
The approach to re-use 50 MHz reference bandwidth for the extension up to 71 GHz offers a simple and straightforward solution to extend the NR BS RF specification to support up to 71 GHz. To facilitate the discussion related to specification drafting and draft specification text with additions to support up 71 GHz is attached at the end of this contribution. 
[bookmark: _Hlk71199144]Proposal 1: For OTA sensitivity specify OTA reference sensitivity level as described in Table 2.1-1.
At the end on this contribution draft specification text for TS 38.104, sub-clause 10.3.3 with change mark enabled is attached for discussion. 

2.2	Adjacent Channel Selectivity
Adjacent channel selectivity (ACS) is a measure of the receiver's ability to receive a wanted signal at its assigned channel frequency 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.
For NR FR2 a simulation campaign to derive ACLR and ACS was conducted for proxy frequencies 30, 45 and 70 GHz. The result is captured in TR 38.803, sub-clause 5.5 [4]. Based on simulation results the concluded ACS values to be relevant for base station requirement derivation is listed in Table 2.2-1.
Table 2.2-1: BS ACS
	Proxy frequency
(MHz)
	ACS
(dB)

	30
	23.5

	45
	22.5

	70
	21.5 



Based on simulation results relevant for 45 and 70 GHz it is reasonable to conclude that the same ACS values would be relevant for the frequency range 52.6 to 71 GHz. Therefore, it would be reasonable to re-use FR2 interferer levels for ACS and in band blocking interferer signal levels as a base line for the frequency range 52.6 to 71 GHz. Eventually, small adjustments may be necessary to fit the specification in the same way as for values agreed for FR2-1. It can be noticed that ACS values from TR 38.803 is adjusted with a factor of 4.7 dB as described in TR 38.817-02, sub-clause 10.5.2 [5].
Based on the interfering signal mean power allocated for FR2-1, where the frequency range is divided into two sub-ranges 24.25 to 33.4 GHz and 37 to 52.6 GHz, it would be reasonable to differentiate the interfering signal power level is a similar manner for FR2-2. Based on the difference between proxy frequency 45 GHz and 70 GHz in Table 2.2-1 and the difference between FR2-1 requirement sub-ranges, it would be reasonable to reduce the interfering signal power level 1 dB for FR2-2. Its therefore proposed to set the interfering signal level to EISREFSENS_50M + [25.7] + DFR2_REFSENS.
In Table 2.2-2, the wanted signal power level and interfering signal power for FR2-1 and FR2-2 is listed.
Table 2.2-2: ACS requirement for BS type 2-O
	Frequency range
	BS channel bandwidth 
(MHz)
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm)

	FR2-1
(24.25 – 33.4 GHz)
	50, 100, 200, 400
	EISREFSENS + 6 dB
	EISREFSENS_50M + 27.7 + ΔFR2_REFSENS


	FR2-1
(37 – 52.6 GHz)
	50, 100, 200, 400
	EISREFSENS + 6 dB 
	EISREFSENS_50M + 26.7 + ΔFR2_REFSENS

	FR2-2
(52.6 – 71 GHz)
	100, 400, 800, 1600, 2000
	EISREFSENS + 6 dB
	EISREFSENS_50M + [25.7] + ΔFR2_REFSENS



The interferer signal type used for the frequency range 52.6 to 71 GHz needs to be selected based on minimum supported sub-carrier spacing and carrier bandwidth supported within the frequency range 52.6 to 71 GHz. Hence, new tables are required in the specification to describe the differences between 24.25 to 52.6 GHz and 52.6 to 71 GHz. 
In Table 2.2-3, the interfering signal offset and type is documented. 
Table 2.2-3: ACS interferer frequency offset for BS type 2-O
	Frequency range
	BS channel bandwidth 
(MHz)
	Interfering signal centre frequency offset 
(MHz)
	Type of interfering signal

	
FR2-1
	50
	±24.29
	

	
	100
	±24.31
	50 MHz DFT-s-OFDM NR

	
	200
	±24.29
	signal, 60 kHz SCS, 64 RBs

	
	400
	±24.31
	

	

FR2-2
	100
	±FFS
	
100 MHz DFT-s-OFDM NR
signal,120 kHz SCS, 32 RBs

	
	400
	±FFS
	

	
	800
	±FFS
	

	
	1600
	±FFS
	

	
	2000
	±FFS
	



Based on the discussion following proposals are presented:
Proposal 2: For ACS applicable for FR2-2 define the interferer signal mean power to EISREFSENS_50M + [25.7] + ΔFR2_REFSENS.
Proposal 3: For ACS define interfering signal type as 100 MHz DFT-s-OFDM NR signal, 120 kHz SCS, 32 RBs.

At the end on this contribution draft specification text for TS 38.104, sub-clause 10.5.1.3 with change mark enabled is attached for discussion. 

[bookmark: _Hlk71031338]2.3	Blocking 
RAN4 have agreed to re-use the interferer signal levels specified for FR2 out-of-band blocking up to 71 GHz, as listed in Table 2.3-1.
Table 2.3-1: Out-of-band blocking performance requirement
	Frequency range of interfering signal
(MHz)
	Wanted signal mean power
(dBm)
	Interferer RMS field-strength
(V/m)
	Type of interfering signal

	30 to 12750
	EISREFSENS + 6 dB
	0.36
	CW

	12750 to FUL,low – DfOOB
	EISREFSENS + 6 dB
	0.1
	CW

	FUL,high + DfOOB to 2nd harmonic of the upper frequency edge of the operating band
	EISREFSENS + 6 dB
	0.1
	CW



The parameter DfOOB defines an exclusion zone around the operating band. The exclusion zone is defined as part of in-band blocking requirement in TS 38.104, Table 10.5.2.3-0. A dedicated table entry is required to capture a larger exclusion zone required by FR2-2 compared to FR2-1. 
It should be noted that the upper frequency ranges for interferer and interferer level during testing should be discussed further under conformance studies due to limitation in test system dynamic range and test equipment.  
The frequency exclusion zone between the in-band blocking requirement and the out-of-band blocking requirement is defined to manage the transition between in-band performance and out-of-band performance. For NR FR2-1 the size of the exclusion zone is 1500 MHz. For the frequency range 52.6 to 71 GHz the size of the exclusion zone may need to be extended, therefore it is suggested to introduce a table for DfOOB for BS type 2-O requirements. A similar table have been used for FR1, where different sizes of exclusion zones have been defined. 
For the frequency range 52.6 GHz to 71 GHz two new bands have been proposed for licensed (5000 MHz wide) and unlicensed operation (14000 MHz wide). Currently for FR2-1 the largest operating band is set to 4000 MHz. To account for potential operating bands within the frequency range 52.6 to 71 GHz a new table row is required to differentiate operating bands larger than 4000 MHz. In Table 2.3-2 a proposal for a table enabling support up to 71 GHz is presented.
Table 2.3-2: Exclusion zone size 
	BS type
	Operating band characteristics
(MHz)
	ΔfOOB 
(MHz)

	BS type 2-O
	FUL_high – FUL_low ≤ 4000
	1500

	
	FUL,high – FUL,low > 4000
	3000



Currently for FR2-1, the exclusion zone is aligned with the parameter DfOBUE for transmitter unwanted emission requirements. It would be reasonable to follow that approach also for FR2-2. RAN4 have agreed to align DfOOB with DfOBUE. From last meeting, the DfOBUE range relevant for 52.6 to 71 GHz was set to 3000 to 4000 MHz. Further details on DfOBUE is presented in a companion contribution submitted to this meeting in [6]. Consequently DfOOB will be set to 3000 MHz, aligning with proposal given for the transmitter.
For RIB 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 2.3-2. The interfering signal offset is defined relative to the sub-block edges inside the sub-block gap.
For FR2-1, the interfering signal mean power is set to EISREFSENS_50M + [33] + ΔFR2_REFSENS dBm, it would be reasonable to re-use the in-band blocking interferer level for FR2-2.  The technical justification for re-using the FR2-1 interferer levels is based on the fact that increased path loss is compensated by the expected larger antenna gain to be used within FR2-2 compared to FR2-1, which would correspond to an interference level seen by the victim base station to be very similar to the level originally defined for FR2.
In Table 2.3-3, the interfering signal description applicable for FR2 is captured.
Table 2.3-3: In-band blocking requirement
	Frequency Range
	BS channel bandwidth (MHz)
	OTA wanted signal mean power 
(dBm)
	OTA interfering signal mean power (dBm)
	OTA interfering signal centre frequency offset
(MHz)
	Type of OTA interfering signal

	FR2-1
	50, 100, 200, 400

	EISREFSENS + 6 dB
	EISREFSENS_50M + 33 + ΔFR2_REFSENS
	±75
	50 MHz DFT-s-OFDM NR signal,
60 kHz SCS, 64 RBs

	FR2-2
	100, 400, 800, 1600, 2000

	EISREFSENS + 6 dB
	EISREFSENS_50M + [33] + ΔFR2_REFSENS
	±150
	100 MHz DFT-s-OFDM NR signal,
120 kHz SCS, 32 RBs



To account for wider supported carrier bandwidths a new table row is required for the FR2-2 requirement. 
Based on the discussion following proposals are presented:
Proposal 4: For in-band blocking add new row in Table 10.5.2.3-0 in TS 38.104 for FR2-2 specific DfOOB.
Proposal 5: For in-band blocking set interfering signal power to EISREFSENS_50M + [33] + ΔFR2_REFSENS.

[bookmark: _Hlk82004820]At the end on this contribution draft specification text for TS 38.104, sub-clause 10.5.2.2 with change mark enabled is attached for discussion. 
For FR2 out-of-band blocking the specification text need to be updated to support variable exclusion zone size similarly as for FR1.

2.4 Receiver spurious emissions
For an AAS base station using TDD as duplex methodology a victim cannot differentiate between receiver spurious emissions and transmitter spurious emissions during normal operation. When NR OTA requirements for FR2 was defined RAN4 concluded to align receiver spurious emissions and transmitter spurious emissions into a common requirement. The requirement is still captured in two locations in the specification in subclause 9.7.5 and 10.7 with harmonized levels. 
For FR2-1, the requirements are aligned with Category B transmitter spurious emissions. The requirement limits and associated measurement bandwidths applicable for FR2-1 is listed in Table 2.4-1.
2.4-1: Receiver spurious emission limits
	Spurious 
frequency range 
	Limit
(dBm)
	Measurement 
bandwidth
(MHz)

	30 MHz    1 GHz
	-36
	0.1

	1 GHz    18 GHz
	-30
	1

	18 GHz    Fstep,1
	-20
	10

	Fstep,1    Fstep,2
	-15
	10

	Fstep,2    Fstep,3  
	-10
	10

	Fstep,4    Fstep,5
	-10
	10

	Fstep,5    Fstep,6
	-15
	10

	Fstep,6    2nd harmonic of the upper frequency edge of the UL operating band
	-20
	10



For the frequency range 30 MHz to 18 GHz the measurement bandwidth used for the requirement is defined in ITU-R SM.329 [7]. Close to the band limits and measurement bandwidth follows ERC recommendations 74-01 [8]. The frequency ranges close to the band is specified per band in Table 2.4-2.
Table 2.4-2: Step frequencies for defining the spurious emission limits 
	Frequency range
(MHz)
	Operating band
	Fstep,1
(GHz)
	Fstep,2
(GHz)
	Fstep,3
(GHz)
	Fstep,4
(GHz)
	Fstep,5
(GHz)
	Fstep,6
(GHz)

	26500 to 29500
	n257
	18
	23.5
	25
	31
	32.5
	41.5

	24250 to 27500
	n258
	18
	21
	22.75
	29
	30.75
	40.5

	39500 to 43500
	n259
	23.5
	35.5
	38
	45
	47.5
	59.5

	37000 to 40000
	n260
	25
	34
	35.5
	41.5
	43
	52

	27500 to 28350
	n261
	18
	25.5
	26.0
	29.85
	30.35
	38.35

	47200 to 48200
	n262
	37.2
	45.2
	45.7
	49.7
	50.2
	58.2

	66000 to 71000
	n26x 
(licensed operation)
	46
	61
	63
	74
	76
	91

	57000 to 71000
	n263 
	18
	43
	54
	74
	84
	127



In addition to the requirements in Table 2.4-1, the requirement for protection of EESS for base station operating in frequency range 24.25 - 27.5 GHz defined for transmitter spurious emissions may be applied.
Based on the discussion following proposals are presented:
Proposal 6: For receiver spurious emission set Fstep,x to values listed in Table 2.4-2 for band n263. 

At the end on this contribution draft specification text for TS 38.104, sub-clause 10.7.3 with change mark enabled is attached for discussion.

2.5 Receiver intermodulation
Third and higher order mixing products of the two interfering RF signals can produce interfering emission within the band of the desired channel. Intermodulation response rejection is a measure of the capability of the receiver unit to receive a wanted signal on its assigned channel frequency in the presence of two interfering signals which have a specific frequency relationship to the wanted signal.
RAN4 has agreed that the interferer levels for general receiver intermodulation for NR operation in 52.6 – 71 GHz range can be derived by applying an offset below the in-band blocking levels. At last meeting RAN4 agreed to re-use the offset between in-band blocking interferer level and the interferer level used for receiver intermodulation. The technical background can be found in TR 38.817-02, subclause 10.8.1. Re-using the in-band bocking interferer level of 33 dB would then correspond to 25 dB for receiver intermodulation.
In Table 2.5-1, requirement parameter relevant for FR2-2 is listed.
Table 2.5-1: Intermodulation requirement
	Frequency range
	BS channel bandwidth (MHz)
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm)

	FR2-1
	50, 100, 200, 400
	EISREFSENS + 6
	EISREFSENS_50M + 25 + ΔFR2_REFSENS

	FR2-2
	100, 400, 800, 1600, 2000
	EISREFSENS + 6
	EISREFSENS_50M + [25] + ΔFR2_REFSENS



Table 2.5-2: Interfering signals for intermodulation requirement applicable for FR2-2
	BS channel bandwidth 
(MHz)
	Interfering signal 
centre frequency offset 
(MHz)
	Type of interfering signal

	100
	±FFS
	CW

	
	±FFS
	100MHz DFT-s-OFDM NR signal, 120 kHz SCS, 32 RBs

	400
	±FFS
	CW

	
	±FFS
	100MHz DFT-s-OFDM NR signal, 120 kHz SCS, 32 RBs

	800
	±FFS
	CW

	
	±FFS
	100MHz DFT-s-OFDM NR signal, 120 kHz SCS, 32 RBs

	1600
	±FFS
	CW

	
	±FFS
	100MHz DFT-s-OFDM NR signal, 120 kHz SCS, 32 RBs

	2000
	±FFS
	CW

	
	±FFS
	100MHz DFT-s-OFDM NR signal, 120 kHz SCS, 32 RBs



Based on the discussion following proposals are presented:
Proposal 7: For receiver intermodulation set the interfering signal level to EISREFSENS_50M + [25] + ΔFR2_REFSENS.

At the end on this contribution draft specification text for TS 38.104, sub-clause 10.8.3 with change mark enabled is attached for discussion.

2.6 In-channel selectivity
In-channel selectivity (ICS) is a measure of the receiver ability to receive a wanted signal at its assigned resource block locations 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. 
Wanted and interfering signal are placed adjacently around Fc, where the Fc is defined for BS channel bandwidth of the wanted signal. The aggregated wanted and interferer signal shall be centred in the BS channel bandwidth of the wanted signal.
At last, RAN4 meeting it was agreed to use 10 dB shift between wanted signal and interfering signal as before for FR2-1. 
For FR2-2 the wanted signal and interfering signal needs to be scaled to 100 MHz and 400 MHz, according to Table 2.6-1.
Table 2.6-1: Relation between wanted signal power and interfering signal power
	BS channel bandwidth
(MHz)
	Wanted signal power
(dBm)
	Interfering signal power
(dBm)

	50
	EISREFSENS_50M + ΔFR2_REFSENS
	EISREFSENS_50M + 10 + ΔFR2_REFSENS

	100
	EISREFSENS_50M + 3 + ΔFR2_REFSENS
	EISREFSENS_50M + 13 + ΔFR2_REFSENS

	400
	EISREFSENS_50M + 9 + ΔFR2_REFSENS
	EISREFSENS_50M + 19 + ΔFR2_REFSENS



The interfering signal type is defined as an DFT-s-OFDM signal configured with minimum supported SCS. For FR2-2, the minimum supported SCS is 120 kHz.
In Table 2.6-2, the parameters related to FR2-2 is summarized. 
Table 2.6-2: OTA in-channel selectivity requirement for FR2-2
	BS channel bandwidth (MHz)
	Subcarrier spacing (kHz)
	Reference measurement channel
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm)
	Type of interfering signal

	100, 400
	120
	G-FR2-A1-2
	EISREFSENS_50M + 3 + ΔFR2_REFSENS
	EISREFSENS_50M + 13 + ΔFR2_REFSENS
	DFT-s-OFDM NR signal, 120 kHz SCS, 
32 RB

	400, 800, 1600
	480
	G-FR2-A1-6
	EISREFSENS_50M + 9 + ΔFR2_REFSENS
	EISREFSENS_50M + 19 + ΔFR2_REFSENS
	DFT-s-OFDM NR signal, 480 kHz SCS, 
FFS RB

	400, 800, 1600, 2000
	960
	G-FR2-A1-7
	EISREFSENS_50M + 9 + ΔFR2_REFSENS
	EISREFSENS_50M + 19 + ΔFR2_REFSENS
	DFT-s-OFDM NR signal, 960 kHz SCS, 
FFS RB



Based on the discussion following proposals are presented:
Proposal 8: For in-channel selectivity define wanted signal power level and interfering signal power level as described in Table 2.6-1.
At the end on this contribution draft specification text for TS 38.104, sub-clause 10.9.3 with change mark enabled is attached for discussion.

3. Conclusion
In this contribution the impact on receiver requirements in TS 38.104 have been studied. 
When the frequency range is extended up to 71 GHz, the supported carrier configuration will change which would result in some differences with respect to current FR2 requirements. In this contribution we show how requirements applicable for the frequency range 52.6 to 71 GHz can be integrated into TS 38.104. 
Based on the technical analysis provided in this contribution following proposals are presented for approval:
Proposal 1: For OTA sensitivity specify OTA reference sensitivity level as described in Table 2.1-1.
Proposal 2: For ACS applicable for FR2-2 define the interferer signal mean power to EISREFSENS_50M + [25.7] + ΔFR2_REFSENS.
Proposal 3: For ACS define interfering signal type as 100 MHz DFT-s-OFDM NR signal, 120 kHz SCS, 32 RBs.
Proposal 4: For in-band blocking add new row in Table 10.5.2.3-0 in TS 38.104 for FR2-2 specific DfOOB.
Proposal 5: For in-band blocking set interfering signal power to EISREFSENS_50M + [33] + ΔFR2_REFSENS.
Proposal 6: For receiver spurious emission set Fstep,x to values listed in Table 2.4-2 for band n263. 
Proposal 7: For receiver intermodulation set the interfering signal level to EISREFSENS_50M + [25] + ΔFR2_REFSENS.
Proposal 8: For in-channel selectivity define wanted signal power level and interfering signal power level as described in Table 2.6-1.

At the end of this contribution a draft of TS 38.104, clause 10 is attached to stimulate further discussions on the extension of NR to support up to 71 GHz. The draft specification text is based on the agreement from last meeting to use BS type 2-O as starting point.
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Radiated receiver characteristics are specified at RIB for BS type 1-H, BS type 1-O, or BS type 2-O, with full complement of transceivers for the configuration in normal operating condition.
Unless otherwise stated, the following arrangements apply for the radiated receiver characteristics requirements in clause 10:
-	Requirements apply during the BS receive period.
-	Requirements shall be met for any transmitter setting.
-	For FDD operation the requirements shall be met with the transmitter unit(s) ON.
-	Throughput requirements defined for the radiated receiver characteristics do not assume HARQ retransmissions.
-	When BS is configured to receive multiple carriers, all the throughput requirements are applicable for each received carrier.
-	For ACS, blocking and intermodulation characteristics, the negative offsets of the interfering signal apply relative to the lower Base Station RF Bandwidth edge or sub-block edge inside a sub-block gap, and the positive offsets of the interfering signal apply relative to the upper Base Station RF Bandwidth edge or sub-block edge inside a sub-block gap.
-	Each requirement shall be met over the RoAoA specified.
NOTE 1:	In normal operating condition the BS in FDD operation is configured to transmit and receive at the same time.
NOTE 2:	In normal operating condition the BS in TDD operation is configured to TX OFF power during receive period.
For FR1 requirements which are to be met over the OTA REFSENS RoAoA absolute requirement values are offset by the following term:
	ΔOTAREFSENS = 44.1 - 10*log10(BeWθ,REFSENS*BeWφ,REFSENS) dB for the reference direction
and
	ΔOTAREFSENS = 41.1 - 10*log10(BeWθ,REFSENS*BeWφ,REFSENS) dB for all other directions
For requirements which are to be met over the minSENS RoAoA absolute requirement values are offset by the following term:
	ΔminSENS = PREFSENS – EISminSENS (dB)
For FR2 requirements which are to be met over the OTA REFSENS RoAoA absolute requirement values are offset by the following term:
	ΔFR2_REFSENS = -3 dB for the reference direction
and
	ΔFR2_REFSENS = 0 dB for all other directions

[bookmark: _Toc21127700][bookmark: _Toc29811909][bookmark: _Toc36817461][bookmark: _Toc37260383][bookmark: _Toc37267771][bookmark: _Toc44712377][bookmark: _Toc45893689][bookmark: _Toc53178403][bookmark: _Toc53178854][bookmark: _Toc61179092][bookmark: _Toc61179562][bookmark: _Toc67916858][bookmark: _Toc74663479][bookmark: _Toc82622020]10.2	OTA sensitivity
[bookmark: _Toc13080410][bookmark: _Toc29811910][bookmark: _Toc36817462][bookmark: _Toc37260384][bookmark: _Toc37267772][bookmark: _Toc44712378][bookmark: _Toc45893690][bookmark: _Toc53178404][bookmark: _Toc53178855][bookmark: _Toc61179093][bookmark: _Toc61179563][bookmark: _Toc67916859][bookmark: _Toc74663480][bookmark: _Toc82622021][bookmark: _Toc21127702]10.2.1	BS type 1-H and BS type 1-O
[bookmark: _Toc29811911][bookmark: _Toc36817463][bookmark: _Toc37260385][bookmark: _Toc37267773][bookmark: _Toc44712379][bookmark: _Toc45893691][bookmark: _Toc53178405][bookmark: _Toc53178856][bookmark: _Toc61179094][bookmark: _Toc61179564][bookmark: _Toc67916860][bookmark: _Toc74663481][bookmark: _Toc82622022]10.2.1.1	General
[bookmark: _Hlk500328880]The OTA sensitivity requirement is a directional requirement based upon the declaration of one or more OTA sensitivity direction declarations (OSDD), related to a BS type 1-H and BS type 1-O receiver.
The BS type 1-H and BS type 1-O may optionally be capable of redirecting/changing the receiver target by means of adjusting BS settings resulting in multiple sensitivity RoAoA. The sensitivity RoAoA resulting from the current BS settings is the active sensitivity RoAoA.
If the BS is capable of redirecting the receiver target related to the OSDD then the OSDD shall include:
-	BS channel bandwidth and declared minimum EIS level applicable to any active sensitivity RoAoA inside the receiver target redirection range in the OSDD.
-	A declared receiver target redirection range, describing all the angles of arrival that can be addressed for the OSDD through alternative settings in the BS.
-	Five declared sensitivity RoAoA comprising the conformance testing directions as detailed in TS 38.141‑2 [6].
-	The receiver target reference direction.
NOTE 1:	Some of the declared sensitivity RoAoA may coincide depending on the redirection capability.
NOTE 2:	In addition to the declared sensitivity RoAoA, several sensitivity RoAoA may be implicitly defined by the receiver target redirection range without being explicitly declared in the OSDD.
NOTE 3:	(Void)
If the BS is not capable of redirecting the receiver target related to the OSDD, then the OSDD includes only:
-	The set(s) of RAT, BS channel bandwidth and declared minimum EIS level applicable to the sensitivity RoAoA in the OSDD.
-	One declared active sensitivity RoAoA.
-	The receiver target reference direction.
NOTE 4:	For BS without target redirection capability, the declared (fixed) sensitivity RoAoA is always the active sensitivity RoAoA.
The OTA sensitivity EIS level declaration shall apply to each supported polarization, under the assumption of polarization match.
[bookmark: _Toc21127703][bookmark: _Toc29811912][bookmark: _Toc36817464][bookmark: _Toc37260386][bookmark: _Toc37267774][bookmark: _Toc44712380][bookmark: _Toc45893692][bookmark: _Toc53178406][bookmark: _Toc53178857][bookmark: _Toc61179095][bookmark: _Toc61179565][bookmark: _Toc67916861][bookmark: _Toc74663482][bookmark: _Toc82622023]10.2.1.2	Minimum requirement
For a received signal whose AoA of the incident wave is within the active sensitivity RoAoA of an OSDD, the error rate criterion as described in clause 7.2 shall be met when the level of the arriving signal is equal to the minimum EIS level in the respective declared set of EIS level and BS channel bandwidth.
[bookmark: _Toc13080413][bookmark: _Toc29811913][bookmark: _Toc36817465][bookmark: _Toc37260387][bookmark: _Toc37267775][bookmark: _Toc44712381][bookmark: _Toc45893693][bookmark: _Toc53178407][bookmark: _Toc53178858][bookmark: _Toc61179096][bookmark: _Toc61179566][bookmark: _Toc67916862][bookmark: _Toc74663483][bookmark: _Toc82622024]10.2.2	BS type 2-O
There is no OTA sensitivity requirement for FR2, the OTA sensitivity is the same as the OTA reference sensitivity in clause 10.3.
[bookmark: _Toc21127705][bookmark: _Toc29811914][bookmark: _Toc36817466][bookmark: _Toc37260388][bookmark: _Toc37267776][bookmark: _Toc44712382][bookmark: _Toc45893694][bookmark: _Toc53178408][bookmark: _Toc53178859][bookmark: _Toc61179097][bookmark: _Toc61179567][bookmark: _Toc67916863][bookmark: _Toc74663484][bookmark: _Toc82622025]10.3	OTA reference sensitivity level
[bookmark: _Toc21127706][bookmark: _Toc29811915][bookmark: _Toc36817467][bookmark: _Toc37260389][bookmark: _Toc37267777][bookmark: _Toc44712383][bookmark: _Toc45893695][bookmark: _Toc53178409][bookmark: _Toc53178860][bookmark: _Toc61179098][bookmark: _Toc61179568][bookmark: _Toc67916864][bookmark: _Toc74663485][bookmark: _Toc82622026][bookmark: _Hlk500365921]10.3.1	General
The OTA REFSENS requirement is a directional requirement and is intended to ensure the minimum OTA reference sensitivity level for a declared OTA REFSENS RoAoA. The OTA reference sensitivity power level EISREFSENS is the minimum mean power received at the RIB at which a reference performance requirement shall be met for a specified reference measurement channel.
The OTA REFSENS requirement shall apply to each supported polarization, under the assumption of polarization match.
[bookmark: _Toc21127707][bookmark: _Toc29811916][bookmark: _Toc36817468][bookmark: _Toc37260390][bookmark: _Toc37267778][bookmark: _Toc44712384][bookmark: _Toc45893696][bookmark: _Toc53178410][bookmark: _Toc53178861][bookmark: _Toc61179099][bookmark: _Toc61179569][bookmark: _Toc67916865][bookmark: _Toc74663486][bookmark: _Toc82622027]10.3.2	Minimum requirement for BS type 1-O
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in the corresponding table and annex A.1 when the OTA test signal is at the corresponding EISREFSENS level and arrives from any direction within the OTA REFSENS RoAoA.
Table 10.3.2-1: Wide Area BS reference sensitivity levels
	BS channel bandwidth (MHz)
	Sub-carrier spacing (kHz)
	Reference measurement channel
	OTA reference sensitivity level, EISREFSENS
(dBm)

	5, 10, 15
	15
	G-FR1-A1-1
	-101.7 - ΔOTAREFSENS

	10, 15 
	30
	G-FR1-A1-2
	-101.8 - ΔOTAREFSENS

	10, 15
	60
	G-FR1-A1-3
	-98.9 - ΔOTAREFSENS

	20, 25, 30, 40, 50 
	15
	G-FR1-A1-4
	-95.3 - ΔOTAREFSENS

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	30
	G-FR1-A1-5
	-95.6 - ΔOTAREFSENS

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	60
	G-FR1-A1-6
	-95.7 - ΔOTAREFSENS

	NOTE:	EISREFSENS 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.



Table 10.3.2-2: Medium Range BS reference sensitivity levels
	BS channel bandwidth (MHz)
	Sub-carrier spacing (kHz)
	Reference measurement channel
	OTA reference sensitivity level, EISREFSENS
(dBm)

	5, 10, 15
	15
	G-FR1-A1-1
	-96.7 - ΔOTAREFSENS

	10, 15 
	30
	G-FR1-A1-2
	-96.8 - ΔOTAREFSENS

	10, 15
	60
	G-FR1-A1-3
	-93.9 - ΔOTAREFSENS

	20, 25, 30, 40, 50 
	15
	G-FR1-A1-4
	-90.3 - ΔOTAREFSENS

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	30
	G-FR1-A1-5
	-90.6 - ΔOTAREFSENS

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	60
	G-FR1-A1-6
	-90.7 - ΔOTAREFSENS

	NOTE:	EISREFSENS 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.



Table 10.3.2-3: Local Area BS reference sensitivity levels
	BS channel bandwidth (MHz)
	Sub-carrier spacing (kHz)
	Reference measurement channel
	 OTA reference sensitivity level, EISREFSENS
(dBm)

	5, 10, 15
	15
	G-FR1-A1-1
	-93.7 - ΔOTAREFSENS

	10, 15 
	30
	G-FR1-A1-2
	-93.8 - ΔOTAREFSENS

	10, 15
	60
	G-FR1-A1-3
	-90.9 - ΔOTAREFSENS

	20, 25, 30, 40, 50 
	15
	G-FR1-A1-4
	-87.3 - ΔOTAREFSENS

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	30
	G-FR1-A1-5
	-87.6 - ΔOTAREFSENS

	20, 25, 30, 40, 50, 60, 70, 80, 90, 100 
	60
	G-FR1-A1-6
	-87.7 - ΔOTAREFSENS

	NOTE:	EISREFSENS 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.



[bookmark: _Toc21127708][bookmark: _Toc29811917][bookmark: _Toc36817469][bookmark: _Toc37260391][bookmark: _Toc37267779][bookmark: _Toc44712385][bookmark: _Toc45893697][bookmark: _Toc53178411][bookmark: _Toc53178862][bookmark: _Toc61179100][bookmark: _Toc61179570][bookmark: _Toc67916866][bookmark: _Toc74663487][bookmark: _Toc82622028]10.3.3	Minimum requirement for BS type 2-O
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel as specified in the corresponding table and annex A.1 when the OTA test signal is at the corresponding EISREFSENS level and arrives from any direction within the OTA REFSENS RoAoA.
EISREFSENS levels are derived from a single declared basis level EISREFSENS_50M, which is based on a reference measurement channel with 50 MHz BS channel bandwidth. EISREFSENS_50M itself is not a requirement and although it is based on a reference measurement channel with 50 MHz BS channel bandwidth it does not imply that BS has to support 50 MHz BS channel bandwidth.
For Wide Area BS, EISREFSENS_50M is an integer value in the range -96 to -119 dBm. The specific value is declared by the vendor.
For Medium Range BS, EISREFSENS_50M is an integer value in the range -91 to -114 dBm. The specific value is declared by the vendor.
For Local Area BS, EISREFSENS_50M is an integer value in the range -86 to -109 dBm. The specific value is declared by the vendor.
Table 10.3.3-1: FR2 OTA reference sensitivity requirement
	BS channel Bandwidth
(MHz)
	Sub-carrier spacing (kHz)
	Reference measurement channel
	OTA reference sensitivity level, EISREFSENS (dBm)

	50, 100, 200
	60
	G-FR2-A1-1
	EISREFSENS_50M + ΔFR2_REFSENS

	50
	120
	G-FR2-A1-2
	EISREFSENS_50M + ΔFR2_REFSENS

	100, 200, 400
	120
	G-FR2-A1-3
	EISREFSENS_50M + 3 + ΔFR2_REFSENS

	400, 800, 1600
	480
	G-FR2-A1-6
	EISREFSENS_50M + 9 + ΔFR2_REFSENS

	400, 800, 1600, 2000
	960
	G-FR2-A1-7
	EISREFSENS_50M + 9 + ΔFR2_REFSENS

	NOTE 1:	EISREFSENS 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 declared EISREFSENS_50M shall be within the range specified above.



[bookmark: _Toc21127709][bookmark: _Toc29811918][bookmark: _Toc36817470][bookmark: _Toc37260392][bookmark: _Toc37267780][bookmark: _Toc44712386][bookmark: _Toc45893698][bookmark: _Toc53178412][bookmark: _Toc53178863][bookmark: _Toc61179101][bookmark: _Toc61179571][bookmark: _Toc67916867][bookmark: _Toc74663488][bookmark: _Toc82622029]10.4	OTA dynamic range
[bookmark: _Toc21127710][bookmark: _Toc29811919][bookmark: _Toc36817471][bookmark: _Toc37260393][bookmark: _Toc37267781][bookmark: _Toc44712387][bookmark: _Toc45893699][bookmark: _Toc53178413][bookmark: _Toc53178864][bookmark: _Toc61179102][bookmark: _Toc61179572][bookmark: _Toc67916868][bookmark: _Toc74663489][bookmark: _Toc82622030]10.4.1	General
The OTA dynamic range is a measure of the capability of the receiver unit to receive a wanted signal in the presence of an interfering signal inside the received BS channel bandwidth.
The requirement shall apply at the RIB when the AoA of the incident wave of a received signal and the interfering signal are from the same direction and are within the OTA REFSENS RoAoA.
The wanted and interfering signals apply to each supported polarization, under the assumption of polarization match.
[bookmark: _Toc21127711][bookmark: _Toc29811920][bookmark: _Toc36817472][bookmark: _Toc37260394][bookmark: _Toc37267782][bookmark: _Toc44712388][bookmark: _Toc45893700][bookmark: _Toc53178414][bookmark: _Toc53178865][bookmark: _Toc61179103][bookmark: _Toc61179573][bookmark: _Toc67916869][bookmark: _Toc74663490][bookmark: _Toc82622031]10.4.2	Minimum requirement for BS type 1-O
For NR, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel.
Table 10.4.2-1: Wide Area BS OTA dynamic range for NR carrier
	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- ΔOTAREFSENS 
	-82.5- ΔOTAREFSENS
	AWGN

	
	30
	G-FR1-A2-2
	-71.4- ΔOTAREFSENS 
	
	

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

	
	30
	G-FR1-A2-2
	-71.4- ΔOTAREFSENS 
	
	

	
	60
	G-FR1-A2-3
	-68.4- ΔOTAREFSENS 
	
	

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

	
	30
	G-FR1-A2-2
	-71.4- ΔOTAREFSENS 
	
	

	
	60
	G-FR1-A2-3
	-68.4- ΔOTAREFSENS 
	
	

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

	
	30
	G-FR1-A2-5
	-64.5- ΔOTAREFSENS 
	
	

	
	60
	G-FR1-A2-6
	-64.8- ΔOTAREFSENS 
	
	

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

	
	30
	G-FR1-A2-5
	-64.5- ΔOTAREFSENS 
	
	

	
	60
	G-FR1-A2-6
	-64.8- ΔOTAREFSENS 
	
	

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

	
	30
	G-FR1-A2-5
	-64.5- ΔOTAREFSENS 
	
	

	
	60
	G-FR1-A2-6
	-64.8- ΔOTAREFSENS 
	
	

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

	
	30
	G-FR1-A2-5
	-64.5- ΔOTAREFSENS 
	
	

	
	60
	G-FR1-A2-6
	-64.8- ΔOTAREFSENS 
	
	

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

	
	30
	G-FR1-A2-5
	-64.5- ΔOTAREFSENS 
	
	

	
	60
	G-FR1-A2-6
	-64.8- ΔOTAREFSENS 
	
	

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

	
	60
	G-FR1-A2-6
	-64.8- ΔOTAREFSENS 
	
	

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

	
	60
	G-FR1-A2-6
	-64.8- ΔOTAREFSENS 
	
	

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

	
	60
	G-FR1-A2-6
	-64.8- ΔOTAREFSENS 
	
	

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

	
	60
	G-FR1-A2-6
	-64.8- ΔOTAREFSENS 
	
	

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

	
	60
	G-FR1-A2-6
	-64.8- ΔOTAREFSENS 
	
	

	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 10.4.2-2: Medium Range BS OTA dynamic range for NR carrier
	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- ΔOTAREFSENS 
	-77.5- ΔOTAREFSENS
	AWGN

	
	30
	G-FR1-A2-2
	-66.4- ΔOTAREFSENS 
	
	

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

	
	30
	G-FR1-A2-2
	-66.4- ΔOTAREFSENS 
	
	

	
	60
	G-FR1-A2-3
	-63.4- ΔOTAREFSENS 
	
	

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

	
	30
	G-FR1-A2-2
	-66.4- ΔOTAREFSENS 
	
	

	
	60
	G-FR1-A2-3
	-63.4- ΔOTAREFSENS 
	
	

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

	
	30
	G-FR1-A2-5
	-59.5- ΔOTAREFSENS 
	
	

	
	60
	G-FR1-A2-6
	-59.8- ΔOTAREFSENS 
	
	

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

	
	30
	G-FR1-A2-5
	-59.5- ΔOTAREFSENS 
	
	

	
	60
	G-FR1-A2-6
	-59.8- ΔOTAREFSENS 
	
	

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

	
	30
	G-FR1-A2-5
	-59.5- ΔOTAREFSENS 
	
	

	
	60
	G-FR1-A2-6
	-59.8- ΔOTAREFSENS 
	
	

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

	
	30
	G-FR1-A2-5
	-59.5- ΔOTAREFSENS 
	
	

	
	60
	G-FR1-A2-6
	-59.8- ΔOTAREFSENS 
	
	

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

	
	30
	G-FR1-A2-5
	-59.5- ΔOTAREFSENS 
	
	

	
	60
	G-FR1-A2-6
	-59.8- ΔOTAREFSENS 
	
	

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

	
	60
	G-FR1-A2-6
	-59.8- ΔOTAREFSENS 
	
	

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

	
	60
	G-FR1-A2-6
	-59.8- ΔOTAREFSENS 
	
	

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

	
	60
	G-FR1-A2-6
	-59.8- ΔOTAREFSENS 
	
	

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

	
	60
	G-FR1-A2-6
	-59.8- ΔOTAREFSENS 
	
	

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

	
	60
	G-FR1-A2-6
	-59.8- ΔOTAREFSENS 
	
	

	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 10.4.2-3: Local Area BS OTA dynamic range for NR carrier
	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- ΔOTAREFSENS 
	-74.5- ΔOTAREFSENS
	AWGN

	
	30
	G-FR1-A2-2
	-64.4- ΔOTAREFSENS 
	
	

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

	
	30
	G-FR1-A2-2
	-64.4- ΔOTAREFSENS 
	
	

	
	60
	G-FR1-A2-3
	-60.4- ΔOTAREFSENS 
	
	

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

	
	30
	G-FR1-A2-2
	-64.4- ΔOTAREFSENS 
	
	

	
	60
	G-FR1-A2-3
	-60.4- ΔOTAREFSENS 
	
	

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

	
	30
	G-FR1-A2-5
	-56.5- ΔOTAREFSENS 
	
	

	
	60
	G-FR1-A2-6
	-56.8- ΔOTAREFSENS 
	
	

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

	
	30
	G-FR1-A2-5
	-56.5- ΔOTAREFSENS 
	
	

	
	60
	G-FR1-A2-6
	-56.8- ΔOTAREFSENS 
	
	

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

	
	30
	G-FR1-A2-5
	-56.5- ΔOTAREFSENS 
	
	

	
	60
	G-FR1-A2-6
	-56.8- ΔOTAREFSENS 
	
	

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

	
	30
	G-FR1-A2-5
	-56.5- ΔOTAREFSENS 
	
	

	
	60
	G-FR1-A2-6
	-56.8- ΔOTAREFSENS 
	
	

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

	
	30
	G-FR1-A2-5
	-56.5- ΔOTAREFSENS 
	
	

	
	60
	G-FR1-A2-6
	-56.8- ΔOTAREFSENS 
	
	

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

	
	60
	G-FR1-A2-6
	-56.8- ΔOTAREFSENS 
	
	

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

	
	60
	G-FR1-A2-6
	-56.8- ΔOTAREFSENS 
	
	

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

	
	60
	G-FR1-A2-6
	-56.8- ΔOTAREFSENS 
	
	

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

	
	60
	G-FR1-A2-6
	-56.8- ΔOTAREFSENS 
	
	

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

	
	60
	G-FR1-A2-6
	-56.8- ΔOTAREFSENS 
	
	

	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: _Toc21127712][bookmark: _Toc29811921][bookmark: _Toc36817473][bookmark: _Toc37260395][bookmark: _Toc37267783][bookmark: _Toc44712389][bookmark: _Toc45893701][bookmark: _Toc53178415][bookmark: _Toc53178866][bookmark: _Toc61179104][bookmark: _Toc61179574][bookmark: _Toc67916870][bookmark: _Toc74663491][bookmark: _Toc82622032]10.5	OTA in-band selectivity and blocking
[bookmark: _Toc21127713][bookmark: _Toc29811922][bookmark: _Toc36817474][bookmark: _Toc37260396][bookmark: _Toc37267784][bookmark: _Toc44712390][bookmark: _Toc45893702][bookmark: _Toc53178416][bookmark: _Toc53178867][bookmark: _Toc61179105][bookmark: _Toc61179575][bookmark: _Toc67916871][bookmark: _Toc74663492][bookmark: _Toc82622033]10.5.1	OTA adjacent channel selectivity
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OTA Adjacent channel selectivity (ACS) is a measure of the receiver's ability to receive an 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.
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The requirement shall apply at the RIB when the AoA of the incident wave of a received signal and the interfering signal are from the same direction and are within the minSENS RoAoA.
The wanted and interfering signals apply to each supported polarization, under the assumption of polarization match.
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 OTA ACS. The reference measurement channel for the OTA wanted signal is further specified in annex A.1. 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 + 6 dB
	Wide Area BS: -52 – ΔminSENS
Medium Range BS: -47– ΔminSENS
Local Area BS: -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
	

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

	15
	±2.5125
	15 kHz SCS, 25 RBs

	20
	±2.5025
	

	25
	±9.4675
	

	30
	±9.4725
	

	40
	±9.4675
	

	50
	±9.4625
	20 MHz DFT-s-OFDM NR signal,

	60
	±9.4725
	15 kHz SCS, 100 RBs

	70
	±9.4675
	

	80
	±9.4625
	

	90
	±9.4725
	

	100
	±9.4675
	



[bookmark: _Toc21127716][bookmark: _Toc29811925][bookmark: _Toc36817477][bookmark: _Toc37260399][bookmark: _Toc37267787][bookmark: _Toc44712393][bookmark: _Toc45893705][bookmark: _Toc53178419][bookmark: _Toc53178870][bookmark: _Toc61179108][bookmark: _Toc61179578][bookmark: _Toc67916874][bookmark: _Toc74663495][bookmark: _Toc82622036]10.5.1.3	Minimum requirement for BS type 2-O
The requirement shall apply at the RIB when the AoA of the incident wave of a received signal and the interfering signal are from the same direction and are within the OTA REFSENS RoAoA.
The wanted and interfering signals apply to each supported polarization, under the assumption of polarization match.
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 OTA ACS. The reference measurement channel for the OTA wanted signal is further specified in annex A.1. The characteristics of the interfering signal is further specified in annex D.
The OTA ACS requirement is applicable outside the Base Station RF Bandwidth. The OTA interfering signal offset is defined relative to the Base station RF 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, 800, 1600, 2000
	EISREFSENS + 6 dB (Note 3)
	EISREFSENS_50M + 27.7 + ΔFR2_REFSENS (Note 1)
EISREFSENS_50M + 26.7 + ΔFR2_REFSENS (Note 2)
EISREFSENS_50M + [25.7] + ΔFR2_REFSENS (Note 4)

	NOTE 1:	Applicable to bands defined within the frequency spectrum range of 24.25 – 33.4 GHz (FR2-1).
NOTE 2:	Applicable to bands defined within the frequency spectrum range of 37 – 52.6 GHz (FR2-1).
NOTE 3:	EISREFSENS is given in clause 10.3.3
NOTE 4:   Applicable to bands defined within the frequency spectrum range of 52.6 – 71.0 GHz (FR2-2).



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

	
FR2-1
	50
	±24.29
	

	
	100
	±24.31
	50 MHz DFT-s-OFDM NR

	
	200
	±24.29
	signal,60 kHz SCS, 64 RBs

	
	400
	±24.31
	

	

FR2-2
	100
	±FFS
	
100 MHz DFT-s-OFDM NR
signal,120 kHz SCS, 32 RBs

	
	400
	±FFS
	

	
	800
	±FFS
	

	
	1600
	±FFS
	

	
	2000
	±FFS
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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 RB for narrowband blocking.
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The requirement shall apply at the RIB when the AoA of the incident wave of a received signal and the interfering signal are from the same direction, and:
-	when the wanted signal is based on EISREFSENS: the AoA of the incident wave of a received signal and the interfering signal are within the OTA REFSENS RoAoA.
-	when the wanted signal is based on EISminSENS: the AoA of the incident wave of a received signal and the interfering signal are within the minSENS RoAoA.
The wanted and interfering signals apply to each supported polarization, under the assumption of polarization match.
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 clause 10.3.2 and are further specified in annex A.1. 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 shall apply in the in-band blocking frequency range, which is 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 in FR1
	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 table 10.5.2.2-1. The interfering signal offset is defined relative to the sub-block edges inside the sub-block gap.
For multi-band RIBs, the OTA in-band 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 narrowband 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) 
(Note 1)
	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

	
	EISREFSENS + x dB
	Wide Area BS: -43 - ΔOTAREFSENS
Medium Range BS: -38 - ΔOTAREFSENS
Local Area BS: -35 - ΔOTAREFSENS
	±7.5
	

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

	
	EISREFSENS + x dB
	Wide Area BS: -43 - ΔOTAREFSENS
Medium Range BS: -38 - ΔOTAREFSENS
Local Area BS: -35 - ΔOTAREFSENS
	±30
	

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

	NOTE 1:	For a BS capable of single band operation only, "x" is equal to 6 dB. For a BS capable of multi-band operation, "x" is equal to 6 dB in case of interfering signals that are in the in-band blocking frequency range of the operating band where the wanted signal is present or in the in-band blocking frequency range of an adjacent or overlapping operating band. For other in-band blocking frequency ranges of the interfering signal for the supported operating bands, "x" is equal to 1.4 dB.



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 BS: -49 - ΔOTAREFSENS
Medium Range BS: -44 - ΔOTAREFSENS
Local Area BS: -41 - ΔOTAREFSENS

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

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

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

	NOTE 1:	The SCS for the lowest/highest carrier received is the lowest SCS supported by the BS for that bandwidth. 
NOTE 2:	7.5 kHz shift is not applied to the wanted signal.



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) (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 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. 
NOTE 2:	The centre of the interfering RB refers to the frequency location between the two central subcarriers.
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The requirement shall apply at the RIB when the AoA of the incident wave of a received signal and the interfering signal are from the same direction and are within the OTA REFSENS RoAoA.
The wanted and interfering signals apply to each supported polarization, under the assumption of polarization match.
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel.
For BS type 2-O, 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.1. The characteristics of the interfering signal is further specified in annex D.
The OTA blocking requirements are applicable outside the Base Station RF Bandwidth. The interfering signal offset is defined relative to the Base Station RF Bandwidth edges. 
For BS type 2-O the OTA in-band blocking requirement shall apply from FUL_low - ΔfOOB to FUL_high + ΔfOOB. The ΔfOOB for BS type 2-O is defined in table 10.5.2.3-0.
Table 10.5.2.3-0: ΔfOOB offset for NR operating bands in FR2
	BS type
	Operating band characteristics
	ΔfOOB (MHz)

	BS type 2-O
	FUL_high – FUL_low ≤ 4000 MHz
	1500

	
	FUL,high – FUL,low > 4000 MHz
	3000



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
	Applicability
	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

	FR2-1
	50, 100, 200, 400
	EISREFSENS + 6 dB
	EISREFSENS_50M + 33 + ΔFR2_REFSENS
	±75
	50 MHz DFT-s-OFDM NR signal,
60 kHz SCS, 64 RBs

	FR2-2
	100, 400, 800, 1600, 2000
	EISREFSENS + 6 dB
	EISREFSENS_50M + [33] + ΔFR2_REFSENS
	±150
	100 MHz DFT-s-OFDM NR signal,
120 kHz SCS, 32 RBs

	NOTE:	EISREFSENS and EISREFSENS_50M are given in clause 10.3.3.
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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.
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The requirement shall apply at the RIB when the AoA of the incident wave of the received signal and the interfering signal are from the same direction and are within the minSENS RoAoA.
The wanted signal applies to each supported polarization, under the assumption of polarization match. The interferer shall be polarization matched in-band and the polarization maintained for out-of-band frequencies.
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 clause 10.3.2 for each BS channel bandwidth and further specified in annex A.1. 
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 clause 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 for BS supporting FDD. 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 (dBm)
	Interfering signal RMS field-strength (V/m)
	Type of interfering Signal

	EISminSENS + 6 dB
 (Note 1)
	0.36
	CW carrier

	NOTE 1:	EISminSENS depends on the channel bandwidth as specified in clause 10.2.

NOTE 2:	The RMS field-strength level in V/m is related to the interferer EIRP level at a distance described as , 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.



[bookmark: _Toc21127725][bookmark: _Toc29811934][bookmark: _Toc36817486][bookmark: _Toc37260408][bookmark: _Toc37267796][bookmark: _Toc44712402][bookmark: _Toc45893714][bookmark: _Toc53178428][bookmark: _Toc53178879][bookmark: _Toc61179117][bookmark: _Toc61179587][bookmark: _Toc67916883][bookmark: _Toc74663504][bookmark: _Toc82622045]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 interfering signal power is specified per supported polarization.
The requirement is valid over the minSENS RoAoA.
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 clause 10.3.2 for each BS channel bandwidth and further specified in annex A.1. 
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 clause 10.2.
NOTE 2:	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: _Toc82622046][bookmark: _Toc74663505][bookmark: _Toc67916884][bookmark: _Toc61179588][bookmark: _Toc61179118][bookmark: _Toc53178880][bookmark: _Toc53178429][bookmark: _Toc45893715][bookmark: _Toc44712403][bookmark: _Toc37267797][bookmark: _Toc37260409][bookmark: _Toc36817487][bookmark: _Toc29811935][bookmark: _Toc21127726][bookmark: _Hlk509921867]10.6.3	Minimum requirement for BS type 2-O
[bookmark: _Toc21127727][bookmark: _Toc29811936][bookmark: _Toc36817488][bookmark: _Toc37260410][bookmark: _Toc37267798][bookmark: _Toc44712404][bookmark: _Toc45893716][bookmark: _Toc53178430][bookmark: _Toc53178881][bookmark: _Toc61179119][bookmark: _Toc61179589][bookmark: _Toc67916885][bookmark: _Toc74663506][bookmark: _Toc82622047]10.6.3.1	General minimum requirement
The requirement shall apply at the RIB when the AoA of the incident wave of the received signal and the interfering signal are from the same direction and are within the OTA REFSENS RoAoA.
The wanted signal applies to each supported polarization, under the assumption of polarization match. The interferer shall be polarization matched in-band and the polarization maintained for out-of-band frequencies.
For BS type 2-O the OTA out-of-band blocking requirement apply from 30 MHz to FUL,low – DfOOB 1500 MHz and from FUL,high + DfOOB1500 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 clause 10.3.3 for each BS channel bandwidth and further specified in annex A.1.
Table 10.6.3.1-1: OTA out-of-band blocking performance requirement
	Frequency range of interfering signal
(MHz)
	Wanted signal mean power
(dBm)
	Interferer RMS field-strength
(V/m)
	Type of interfering signal

	30 to 12750
	EISREFSENS + 6 dB
	0.36
	CW

	12750 to FUL,low – DfOOB1500
	EISREFSENS + 6 dB
	0.1
	CW

	FUL,high + DfOOB1500 to 2nd harmonic of the upper frequency edge of the operating band
	EISREFSENS + 6 dB
	0.1
	CW



[bookmark: _Toc21127728][bookmark: _Toc29811937][bookmark: _Toc36817489][bookmark: _Toc37260411][bookmark: _Toc37267799][bookmark: _Toc44712405][bookmark: _Toc45893717][bookmark: _Toc53178431][bookmark: _Toc53178882][bookmark: _Toc61179120][bookmark: _Toc61179590][bookmark: _Toc67916886][bookmark: _Toc74663507][bookmark: _Toc82622048]10.7	OTA receiver spurious emissions
[bookmark: _Toc21127729][bookmark: _Toc29811938][bookmark: _Toc36817490][bookmark: _Toc37260412][bookmark: _Toc37267800][bookmark: _Toc44712406][bookmark: _Toc45893718][bookmark: _Toc53178432][bookmark: _Toc53178883][bookmark: _Toc61179121][bookmark: _Toc61179591][bookmark: _Toc67916887][bookmark: _Toc74663508][bookmark: _Toc82622049]10.7.1	General
[bookmark: _Hlk500350430]The OTA RX spurious emission is the power of the emissions radiated from the antenna array from a receiver unit.
[bookmark: _Toc21127730]The metric used to capture OTA receiver spurious emissions for BS type 1-O and BS type 2-O is total radiated power (TRP), with the requirement defined at the RIB.
[bookmark: _Toc29811939][bookmark: _Toc36817491][bookmark: _Toc37260413][bookmark: _Toc37267801][bookmark: _Toc44712407][bookmark: _Toc45893719][bookmark: _Toc53178433][bookmark: _Toc53178884][bookmark: _Toc61179122][bookmark: _Toc61179592][bookmark: _Toc67916888][bookmark: _Toc74663509][bookmark: _Toc82622050]10.7.2	Minimum requirement for BS type 1-O
For a BS operating in FDD, OTA RX spurious emissions requirement do not apply as they are superseded by the OTA TX spurious emissions requirement. This is due to the fact that TX and RX spurious emissions cannot be distinguished in OTA domain.
For a BS operating in TDD, the OTA RX spurious emissions requirement shall apply during the transmitter OFF period only.
For RX only multi-band RIB, the OTA RX spurious emissions requirements are subject to exclusion zones in each supported operating band.
[bookmark: _Toc21127731]The OTA RX spurious emissions requirement for BS type 1-O is that for each basic limit specified in table 10.7.2‑1, the power sum of emissions at the RIB shall not exceed limits specified as the basic limit + X, where X = 9 dB, unless stated differently in regional regulation.
Table 10.7.2-1: General BS receiver spurious emission basic limits for BS type 1-O
	Spurious frequency range
	Basic limit
(Note 4)
	Measurement bandwidth
	Notes

	30 MHz – 1 GHz
	-36 dBm
	100 kHz
	Note 1

	1 GHz – 12.75 GHz
	
	1 MHz
	Note 1, Note 2

	12.75 GHz – 5th harmonic of the upper frequency edge of the UL operating band in GHz
	-30 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:	Additional limits may apply regionally.
NOTE 5:	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 9.7.1. For multi-band RIB, the exclusion applies for all supported operating bands.



[bookmark: _Toc29811940][bookmark: _Toc36817492][bookmark: _Toc37260414][bookmark: _Toc37267802][bookmark: _Toc44712408][bookmark: _Toc45893720][bookmark: _Toc53178434][bookmark: _Toc53178885][bookmark: _Toc61179123][bookmark: _Toc61179593][bookmark: _Toc67916889][bookmark: _Toc74663510][bookmark: _Toc82622051]10.7.3	Minimum requirement for BS type 2-O
The OTA RX spurious emissions requirement shall apply during the transmitter OFF period only.
For the BS type 2-O, the power of any RX spurious emission shall not exceed the limits in table 10.7.3-1.
10.7.3-1: Radiated Rx spurious emission limits for BS type 2-O
	Spurious 
frequency range 
(Note 4)
	Limit
(Note 5)
	Measurement Bandwidth
	Note

	30 MHz    1 GHz
	-36 dBm
	100 kHz
	Note 1

	1 GHz    18 GHz
	-30 dBm
	1 MHz
	Note 1

	18 GHz    Fstep,1
	-20 dBm
	10 MHz
	Note 2

	Fstep,1    Fstep,2
	-15 dBm
	10 MHz
	Note 2

	Fstep,2    Fstep,3  
	-10 dBm
	10 MHz
	Note 2

	Fstep,4    Fstep,5
	-10 dBm
	10 MHz
	Note 2

	Fstep,5    Fstep,6
	-15 dBm
	10 MHz
	Note 2

	Fstep,6    2nd harmonic of the upper frequency edge of the UL operating band
	-20 dBm
	10 MHz
	Note 2, Note 3

	NOTE 1:	Bandwidth as in ITU-R SM.329 [2], s4.1.
NOTE 2:	Limit and bandwidth as in ERC Recommendation 74-01 [19], Annex 2.
NOTE 3:	Upper frequency as in ITU-R SM.329 [2], s2.5 table 1.
NOTE 4:	The step frequencies Fstep,X are defined in table 10.7.3-2.
NOTE 5:	Additional limits may apply regionally.



[bookmark: _Hlk25241782]Table 10.7.3-2: Step frequencies for defining the radiated Rx spurious emission limits for BS type 2-O
	Operating band
	Fstep,1
(GHz)
	Fstep,2
(GHz)
	Fstep,3
(GHz)
	Fstep,4
(GHz)
	Fstep,5
(GHz)
	Fstep,6
(GHz)

	n257
	18
	23.5
	25
	31
	32.5
	41.5

	n258
	18
	21
	22.75
	29
	30.75
	40.5

	n259
	23.5
	35.5
	38
	45
	47.5
	59.5

	n260
	25
	34
	35.5
	41.5
	43
	52

	n261
	18
	25.5
	26.0
	29.85
	30.35
	38.35

	n262
	37.2
	45.2
	45.7
	49.7
	50.2
	58.2

	n263
	18
	43
	54
	74
	84
	127



In addition to the requirements in Table 10.7.3-1, the requirement for protection of EESS for BS operating in frequency range 24.25 - 27.5 GHz in clause 9.7.5.3.3 may be applied.
[bookmark: _Toc21127732][bookmark: _Toc29811941][bookmark: _Toc36817493][bookmark: _Toc37260415][bookmark: _Toc37267803][bookmark: _Toc44712409][bookmark: _Toc45893721][bookmark: _Toc53178435][bookmark: _Toc53178886][bookmark: _Toc61179124][bookmark: _Toc61179594][bookmark: _Toc67916890][bookmark: _Toc74663511][bookmark: _Toc82622052]10.8	OTA receiver intermodulation
[bookmark: _Toc21127733][bookmark: _Toc29811942][bookmark: _Toc36817494][bookmark: _Toc37260416][bookmark: _Toc37267804][bookmark: _Toc44712410][bookmark: _Toc45893722][bookmark: _Toc53178436][bookmark: _Toc53178887][bookmark: _Toc61179125][bookmark: _Toc61179595][bookmark: _Toc67916891][bookmark: _Toc74663512][bookmark: _Toc82622053]10.8.1	General
[bookmark: _Toc21127734]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 unit to receive a wanted signal on its assigned channel frequency in the presence of two interfering signals which have a specific frequency relationship to the wanted signal. The requirement is defined as a directional requirement at the RIB.
[bookmark: _Toc29811943][bookmark: _Toc36817495][bookmark: _Toc37260417][bookmark: _Toc37267805][bookmark: _Toc44712411][bookmark: _Toc45893723][bookmark: _Toc53178437][bookmark: _Toc53178888][bookmark: _Toc61179126][bookmark: _Toc61179596][bookmark: _Toc67916892][bookmark: _Toc74663513][bookmark: _Toc82622054]10.8.2	Minimum requirement for BS type 1-O
The requirement shall apply at the RIB when the AoA of the incident wave of a received signal and the interfering signal are from the same direction, and:
-	when the wanted signal is based on EISREFSENS: the AoA of the incident wave of a received signal and the interfering signal are within the OTA REFSENS RoAoA.
-	when the wanted signal is based on EISminSENS: the AoA of the incident wave of a received signal and the interfering signal are within the minSENS RoAoA.
The wanted and interfering signals apply to each supported polarization, under the assumption of polarization match.
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 at the RIB with the conditions specified in tables 10.8.2-1 and 10.8.2-2 for intermodulation performance and in tables 10.8.2-3 and 10.8.2-4 for narrowband intermodulation performance.
The reference measurement channel for the wanted signal is identified in table 10.3.2-1, table 10.3.2-2 and table 10.3.2-3 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 subcarrier spacing for the modulated interfering signal shall be the same as the subcarrier spacing for the wanted signal, except for the case of wanted signal subcarrier spacing 60kHz and BS channel bandwidth <=20MHz, for which the subcarrier spacing of the interfering signal shall be 30kHz.
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 RIBs supporting operation 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 BS channel bandwidth of the NR interfering signal in tables 10.8.2-2 and 10.8.2-4. The interfering signal offset is defined relative to the sub-block edges inside the sub-block gap.
For multi-band RIBs, 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 multi-band RIBs, 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 10.8.2-2 and 10.8.2-4. The interfering signal offset is defined relative to the Base Station RF Bandwidth edges inside the Inter RF Bandwidth gap.
Table 10.8.2-1: General intermodulation requirement
	BS class
	Wanted Signal mean power (dBm)
	Mean power of the interfering signals (dBm)
	Type of interfering signals

	Wide Area BS
	EISREFSENS + 6 dB 
	-52 - ΔOTAREFSENS
	

	
	EISminSENS + 6 dB 
	-52 - ΔminSENS
	

	Medium Range
	EISREFSENS + 6 dB
	-47 - ΔOTAREFSENS
	See Table 10.8.2-2

	BS
	EISminSENS + 6 dB
	-47 - ΔminSENS
	

	Local Area BS
	EISREFSENS + 6 dB
	-44 - ΔOTAREFSENS
	

	
	EISminSENS + 6 dB
	-44 - ΔminSENS
	

	NOTE 1:	EISREFSENS and EISminSENS depend on the BS class and on the BS channel bandwidth, see clause 10.3 and 10.2.



Table 10.8.2-2: 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
	20 MHz 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)

	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 10.8.2-3: Narrowband intermodulation performance requirement in FR1
	BS class
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm)
	Type of interfering signals

	Wide Area BS
	EISREFSENS + 6 dB (Note 1)
	-52 - ΔOTAREFSENS
	

	
	EISminSENS + 6 dB (Note 1)
	-52 - ΔminSENS
	

	Medium Range BS
	EISREFSENS + 6 dB (Note 1)
	-47 - ΔOTAREFSENS
	See Table 10.8.2-4

	
	EISminSENS + 6 dB (Note 1)
	-47 - ΔminSENS
	

	Local Area BS
	EISREFSENS + 6 dB (Note 1)
	-44 - ΔOTAREFSENS
	

	
	EISminSENS + 6 dB (Note 1)
	-44 - ΔminSENS
	

	NOTE 1:	EISREFSENS / EISminSENS depends on the BS channel bandwidth, see clause 10.3 and 10.2.



Table 10.8.2-4: 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: _Toc21127735][bookmark: _Toc29811944][bookmark: _Toc36817496][bookmark: _Toc37260418][bookmark: _Toc37267806][bookmark: _Toc44712412][bookmark: _Toc45893724][bookmark: _Toc53178438][bookmark: _Toc53178889][bookmark: _Toc61179127][bookmark: _Toc61179597][bookmark: _Toc67916893][bookmark: _Toc74663514][bookmark: _Toc82622055]10.8.3	Minimum requirement for BS type 2-O
The requirement shall apply at the RIB when the AoA of the incident wave of the received signal and the interfering signal are from the same direction and are within the OTA REFSENS RoAoA.
The wanted and interfering signals applies to each supported polarization, under the assumption of polarization match.
Throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel, with OTA wanted signal at the assigned channel frequency and two OTA interfering signals provided at the RIB using the parameters in tables 10.8.3-1 and 10.8.3-2. All of the OTA test signals arrive from the same direction, and the requirement is valid if the signals arrive from any direction within the OTA REFSENS RoAoA. The reference measurement channel for the wanted signal is identified in table 10.3.3-1 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 subcarrier spacing for the modulated interfering signal shall be the same as the subcarrier spacing for the wanted signal.
The receiver intermodulation requirement is applicable outside the Base Station RF Bandwidth. The interfering signal offset is defined relative to the Base Station RF Bandwidth edges.
Table 10.8.3-1: General intermodulation requirement
	Applicability
	BS channel bandwidth of the lowest/highest carrier received (MHz)
	Wanted signal mean power (dBm)
	Interfering signal mean power (dBm)
	Type of interfering signals

	FR2-1
	50, 100, 200, 400
	EISREFSENS + 6
	EISREFSENS_50M + 25 + ΔFR2_REFSENS
	See Table 10.8.3-2

	FR2-2
	100, 400, 800, 1600, 2000
	EISREFSENS + 6
	EISREFSENS_50M + [25] + ΔFR2_REFSENS
	See Table 10.8.3-3

	NOTE:	EISREFSENS and EISREFSENS_50M are given in clause 10.3.3.



Table 10.8.3-2: Interfering signals for intermodulation requirement applicability for FR2-1
	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

	50
	±7.5
	CW

	
	±40
	50MHz DFT-s-OFDM NR signal
(Note 1)

	100
	±6.88
	CW

	
	±40
	50MHz DFT-s-OFDM NR signal
(Note 1)

	200
	±5.64
	CW

	
	±40
	50MHz DFT-s-OFDM NR signal
(Note 1)

	400
	±6.02
	CW

	
	±45
	50MHz DFT-s-OFDM NR signal
(Note 1)

	NOTE 1: Number of RBs is 64 for the 60 kHz subcarrier spacing, 32 for the 120 kHz subcarrier spacing



Table 10.8.3-3: Interfering signals for intermodulation requirement applicable for FR2-2
	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

	100
	±FFS
	CW

	
	±FFS
	100MHz DFT-s-OFDM NR signal
(Note 1)

	400
	±FFS
	CW

	
	±FFS
	100MHz DFT-s-OFDM NR signal
(Note 1)

	800
	±FFS
	CW

	
	±FFS
	100MHz DFT-s-OFDM NR signal
(Note 1)

	1600
	±FFS
	CW

	
	±FFS
	100MHz DFT-s-OFDM NR signal
(Note 1)

	2000
	±FFS
	CW

	
	±FFS
	100MHz DFT-s-OFDM NR signal
(Note 1)

	NOTE 1: Number of RBs is 32 for the 120 kHz subcarrier spacing.
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In-channel selectivity (ICS) is a measure of the receiver ability to receive a wanted signal at its assigned resource block locations 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 as specified in annex A.1 and shall be time aligned with the wanted signal.
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The requirement shall apply at the RIB when the AoA of the incident wave of the received signal and the interfering signal are the same direction and are within the minSENS RoAoA
The wanted and interfering signals applies to each supported polarization, under the assumption of polarization match.
For a wanted and an interfering signal coupled to the RIB, the following requirements shall be met:
-	For BS type 1-O, 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 10.9.2-1 for Wide Area BS, in table 10.9.2-2 for Medium Range BS and in table 10.9.2-3 for Local Area BS. The characteristics of the interfering signal is further specified in annex D.
Table 10.9.2-1: 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-ΔminSENS 
	-81.4 - ΔminSENS
	DFT-s-OFDM NR signal, 15 kHz SCS,
10 RBs

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

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

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

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

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

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

	40,50,60,70,80,90,100
	60
	G-FR1-A1-6
	-92.7-ΔminSENS 
	-71.6 - ΔminSENS
	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 10.9.2-2:  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-ΔminSENS 
	-76.4 - ΔminSENS
	DFT-s-OFDM NR signal, 15 kHz SCS,
10 RBs

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

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

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

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

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

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

	40,50,60,70,80,90,100
	60
	G-FR1-A1-6
	-87.7-ΔminSENS 
	-66.6 - ΔminSENS
	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 10.9.2-3: 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-ΔminSENS 
	-73.4 - ΔminSENS
	DFT-s-OFDM NR signal, 15 kHz SCS,
10 RBs

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

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

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

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

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

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

	40,50,60,70,80,90,100
	60
	G-FR1-A1-6
	-84.7-ΔminSENS 
	-63.6 - ΔminSENS
	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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The requirement shall apply at the RIB when the AoA of the incident wave of the received signal and the interfering signal are from the same direction and are within the OTA REFSENS RoAoA.
The wanted and interfering signals applies to each supported polarization, under the assumption of polarization match.
For BS type 2-O, 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 10.9.3-1. The characteristics of the interfering signal is further specified in annex D.
Table 10.9.3-1: OTA in-channel selectivity requirement for BS type 2-O for systems operating within FR2-1
	BS channel bandwidth (MHz)
	Subcarrier spacing (kHz)
	Reference measurement channel
	Wanted signal mean power (dBm)
(Note 2)
	Interfering signal mean power (dBm)
(Note 2)
	Type of interfering signal

	50
	60
	G-FR2-A1-4
	EISREFSENS_50M + ΔFR2_REFSENS
	EISREFSENS_50M + 10 + ΔFR2_REFSENS
	DFT-s-OFDM NR signal, 60 kHz SCS, 
32 RB

	100,200
	60
	G-FR2-A1-1
	EISREFSENS_50M + 3 + ΔFR2_REFSENS
	EISREFSENS_50M + 13 + ΔFR2_REFSENS
	DFT-s-OFDM NR signal, 60 kHz SCS, 
64 RB

	50
	120
	G-FR2-A1-5
	EISREFSENS_50M + ΔFR2_REFSENS
	EISREFSENS_50M + 10 + ΔFR2_REFSENS
	DFT-s-OFDM NR signal, 120 kHz SCS, 
16 RB

	100,200,400
	120
	G-FR2-A1-2
	EISREFSENS_50M + 3 + ΔFR2_REFSENS
	EISREFSENS_50M + 13 + ΔFR2_REFSENS
	DFT-s-OFDM NR signal, 120 kHz SCS, 
32 RB

	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:	EISREFSENS_50M is defined in clause 10.3.3.



Table 10.9.3-2: (Void)

Table 10.9.3-3: (Void)
Table 10.9.3-4: OTA in-channel selectivity requirement for BS type 2-O for systems operating within FR2-2
	BS channel bandwidth (MHz)
	Subcarrier spacing (kHz)
	Reference measurement channel
	Wanted signal mean power (dBm)
(Note 2)
	Interfering signal mean power (dBm)
(Note 2)
	Type of interfering signal

	100, 400
	120
	G-FR2-A1-2
	EISREFSENS_50M + 3 + ΔFR2_REFSENS
	EISREFSENS_50M + 13 + ΔFR2_REFSENS
	DFT-s-OFDM NR signal, 120 kHz SCS, 
32 RB

	400, 800, 1600
	480
	G-FR2-A1-6
	EISREFSENS_50M + 9 + ΔFR2_REFSENS
	EISREFSENS_50M + 19 + ΔFR2_REFSENS
	DFT-s-OFDM NR signal, 480 kHz SCS, 
FFS RB

	400, 800, 1600, 2000
	960
	G-FR2-A1-7
	EISREFSENS_50M + 9 + ΔFR2_REFSENS
	EISREFSENS_50M + 19 + ΔFR2_REFSENS
	DFT-s-OFDM NR signal, 960 kHz SCS, 
FFS RB

	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:	EISREFSENS_50M is defined in clause 10.3.3.
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