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This document includes technical and operational characteristics of terrestrial component of IMT for sharing and compatibility studies in preparation for various WRC-23 agenda items  in the following frequency bands:
–	470-694 MHz, 694-960 MHz;
–	1 710–1 885 MHz, 1 885-1 980 MHz, 2 010-2 025 MHz, 2 110-2 170 MHz and 2 500‑2 690 MHz;
–	3 300-3 400 MHz (3 300-3 315 MHz and 3 385-3 400 MHz), 3 600-3 800 MHz, 4 800‑4 990 MHz;
–	6 425-7 025 MHz, 7 025-7 125 MHz; and 
–	10.0-10.5 GHz.
In some cases, IMT deployments in border areas between the territories of concerned neighbouring countries may consider adjustments of base station configurations contained in this document (e.g., larger antenna down tilts, lower antenna heights, sector azimuth restrictions, and other aspects to reduce emissions into a neighbouring country as well as lower user density), for purposes of cross-border discussions between administrations. Such deployment situations may be utilized in technical studies for discussions between those concerned neighbouring countries. Noting that this deployment situation is of a bilateral nature between countries, specific parameters values are not included in this document. Therefore, in case those studies addressing such situations were provided, the parameters values used in the studies and explanation should be provided together with the studies for further consideration, as appropriate.
2	Abbreviations and acronyms
	3GPP
	Third Generation Partnership Project

	AAS
	Advanced/Active antenna system

	ACLR
	Adjacent channel leakage ratio

	ACS
	Adjacent channel selectivity

	AWGN
	Additive white Gaussian noise

	BS
	Base station

	DL
	Downlink

	Dl
	Deployment density values for large area 

	Ds
	Density value for outdoor hotspot (i.e. density of UEs or BS)

	e.i.r.p.
	Equivalent isotopically radiated power

	FDD
	Frequency Division Duplex

	H/V
	Horizontal/Vertical

	HARQ
	Hybrid Automatic Repeat Request

	I/N
	Interference-to-noise ratio

	IMT
	International Mobile Telecommunications

	IMT-2020
	International Mobile Telecommunications (IMT) for 2020 and beyond

	NR
	New radio

	NRB
	Transmission bandwidth configuration, expressed in resource blocks

	QAM
	Quadrature amplitude modulation

	QPSK
	Quadrature Phase Shift Keying

	Ra
	Ratio of hotspot areas to areas of cities/built areas/districts

	Rb
	Ratio of built areas to total area of region in study

	RB
	Resource block

	SCS
	Sub-carrier spacing

	SDL
	Supplemental downlink

	SINR
	Signal-to-interference-plus-noise ratio

	TDD
	Time division duplex

	UE
	User equipment (user terminal)

	UL
	Uplink





3	Characteristics of terrestrial component of IMT
3.1	IMT-2020 specification related parameters 
TABLE 1
IMT-2020 specification related parameters in 470-4 990 MHz
	No.
	Parameter
	Base station 
(non-AAS)
	Base station 
(AAS)
	Mobile station

	1
	Duplex Method
	FDD / TDD
See (1), § 5.2. 
(Note X)
	FDD / TDD
See (2), § 5.2.
(Note X)

	2
	Channel bandwidth (MHz)
	See (1), § 5.3.5 
(Note X)
	See (2), § 5.3.5 
(Note X)

	3
	Signal bandwidth
	Derived from channel bandwidth, see (1), § 5.3.2. 
Signal bandwidth = NRB × SCS × 12.
	Derived from Channel bandwidth, see (2), § 5.3.2. 
Signal bandwidth = NRB × SCS × 12.

	4
	Transmitter characteristics
	
	

	4.1
	Power dynamic range (dB)
	Depends on Channel bandwidth, 
See (1), § 6.3.3, Table 6.3.3.2-1.
	See (2), § 6.2.1 
(UE max output power) and § 6.3.1 (UE min output power, depends on Channel bandwidth,).

	4.2
	Spectral mask (dB)
	Category A: 
See (1), 
§ 6.6.4.2.1 (Wide Area BS), § 6.6.4.2.3 (Medium Range BS), § 6.6.4.2.4 (Local Area BS).

Category B (Note Z): 
See (1), § 6.6.4.2.2 (Wide Area BS), § 6.6.4.2.3 (Medium Range BS), § 6.6.4.2.4 (Local Area BS).
(Note Y)
	Category A and B 
(Note Z): 
See (1), § 9.7.4.2.
(With reference to §6.6.4.2, where the same basic limits apply as for non-AAS BS.)
	See (2), § 6.5.2.2, Table 6.5.2.2-1.

	4.3
	ACLR
	See (1), § 6.6.3.2, Table 6.6.3.2-1.
	See (2), § 6.5.2.4.1.

	4.4
	Spurious emissions
	Category A: 
See (1), § 6.6.5, Table 6.6.5.2.1-1.
Category B (Note Z):
See (1), § 6.6.5, Table 6.6.5.2.1-2
	See (2), § 6.5.3.1.

	4.5
	Maximum output power 
	Deployment specific – see section 3.2.1
	See (2), § 6.2.1, 
Table 6.2.1-1.
(Note X)

	
5
	Receiver characteristics

	5.1
	Noise figure (dB)
	5 dB (Macro cell scenario)
10 dB (Micro cell scenario)
13 dB (Indoor small cell scenario)
(Note Y)
	9 dB

	5.2
	Sensitivity (dBm)
	Depends on channel bandwidth and BS class, see (1), § 7.2.2.
	Depends on channel bandwidth and BS class, see (1), § 10.3.2.
	Depends on operating band, see (2), § 7.3.2, Table 7.3.2-1.

	5.3
	Blocking response
	See (1), § 7.5.2, Table 7.5.2-1 and § 7.4.2, Tables 7.4.2.2-1, 7.4.2.2‑2 and 7.4.2.2-3.
	See (1), § 10.6.2, Table 10.6.2.1-1
and § 10.5.2, Tables 10.5.2.2-1, 10.5.2.2-2 and 10.5.2.2-3.
	Depends on operating band, see (2), § 7.6, Tables 7.6.2-2 and 7.6.2-4, 7.6.3-2 and 7.6.3-4 for blocking levels.

	5.4
	ACS
	See (1), § 7.4.1.2.
	See (1), § 10.5.1.2.
	See (2), § 7.5, Table 7.5-1 and 7.5-2.

	5.5
	SINR operating range (dB)
	See below “SINR operating range and mapping function”

	Note X – Typical values of duplex method, channel bandwidth and max output power for both non-AAS and AAS IMT stations in different frequency bands are provided in Section 3.2.1.
Note Y – Wide Area Base Stations are characterised by requirements derived from Macro Cell scenarios, Medium Range Base Stations are characterised by requirements derived from Micro Cell scenarios and Local Area Base Stations are characterised by requirements derived from Pico Cell scenario, see (1), § 4.4.
Note Z – Category B limits are limits defined and adopted by some countries (see Recommendation ITU-R SM.329) and could be used for compatibility analysis if required for specific deployments.

References used in the Table (The excerpts of these references are available in the Annexes of this document.):
(1) 3GPP TS 38.104 v.16.6.0 (2020-12), “NR; Base Station (BS) radio transmission and reception”.
(2) 3GPP TS 38.101-1 v.16.6.0 (2020-12), “NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone”



SINR operating range and mapping function
The following equations approximate the throughput over a channel with a given SINR (dB), when using link adaptation: 

where:
	S(SINR)	Shannon bound, S(SINR) =log2(1 + 10SINR/10) (bps/Hz);
		Attenuation factor, representing implementation losses;
	SINRMIN	Minimum SINR of the code set, dB;
	SINRMAX	Maximum SINR of the code set, dB.
The parameters α, SINRMIN and SINRMAX can be chosen to represent different modem implementations and link conditions. The parameters proposed in Table 2 represent a baseline case, which assumes: 
–	1:1 antenna configurations;
–	AWGN channel model; 
–	Link Adaptation (see Table 2 for details of the highest and lowest rate codes);
–	No HARQ.
TABLE 2
Parameters describing baseline Link Level performance for 5G NR
	Parameter 
	DL 
	UL 
	Notes 

	α
	0.6
	0.4
	Represents implementation losses

	SINRMIN, dB
	−10
	−10
	Based on QPSK, 1/8 rate (DL) & 1/5 rate (UL)

	SINRMAX, dB
	30
	22
	Based on 256-QAM, 0.93 rate (DL) & 64-QAM, 0.93 rate (UL)



TABLE 3-1
IMT-2020 specification related parameters in 6 425-7 125 MHz and 10-10.5 GHz
	No.
	Parameter
	Base station (AAS)
	Mobile station

	1
	Duplex Method
	TDD
	TDD

	2
	Channel bandwidth (MHz)
	100 MHz (typical)
	100 MHz (typical)

	3
	Signal bandwidth (MHz)
	To be specified. 
Will be derived from 
Channel bandwidth, see (1), § 5.3.2.
	To be specified. 
Will be derived from Channel bandwidth, 
see (2), § 5.3.2. 

	4
	Transmitter characteristics
	
	

	4.1
	Power dynamic range (dB)
	0 dB
	56 dB

	4.2
	Spectral mask (dB)
	Category A: (Note 1)
See Table 3-2 (Wide Area BS) 
(ΔfOBUE = 100 MHz)
Category B: (Note 1)
See Table 3-3 (Wide Area BS) 
(ΔfOBUE = 100 MHz)
	See Table 3-4

	4.3
	ACLR (dB) 
	@6 425-7 125 MHz: 38 dB
@10-10.5 GHz: 37 dB
	@6 425-7 125 MHz: 26 dB
@10-10.5 GHz: 24 dB

	4.4
	Spurious emissions
	Category A: (Note 1)
See (1), § 6.6.5, Table 6.6.5.2.1-1.

Category B: (Note 1) 
@6425-7125 MHz
See (1), § 6.6.5, Table 6.6.5.2.1-2.
@10-10.5 GHz: 
See Table 3-5
	See (2), § 6.5.3.

	4.5
	Maximum/typical output power (dBm)
	Defined by the conducted power per antenna element, see entry 1.9 in Table 10 for typical values.
	23 dBm

	
5
	Receiver characteristics
	
	

	5.1
	Noise figure (dB)
	@6 425-7 125 MHz:
6 dB (Wide Area BS)
11 dB (Medium Range BS)
14 dB (Local Area BS)
@10-10.5 GHz
7 dB (Wide area BS)
12 dB (Medium Range BS)
15 dB (Local Area BS)
For BS class definitions, see (1), § 4.4
	9-13 dB

	5.2
	Sensitivity (dBm)
	To be specified
	To be specified

	5.3
	Blocking response 
	In-band blocking level: 
-43 dBm (Wide Area BS)
-38 dBm (Medium Range BS)
-35 dBm (Local Area BS)
Interferer type: 20 MHz DFT-S-OFDM NR signal, 15 kHz SCS, 100 RB.
Out-of-band blocking level:
-15 dBm, Interferer type: CW 
ΔfOOB = 100 MHz (Note 2)
	See (2), §7.6, Tables 7.6.2-4 and 7.6.3-4  


	5.4
	ACS 
	@6 425-7 125 MHz: 42 dB
@10-10.5 GHz: 40 dB 
	@6 425 – 7 125 MHz: 32 dB
@10-10.5 GHz: 31 dB 

	5.5
	SINR operating range (dB)
	See “SINR operating range and mapping function”

	Note 1 – Base station operating band unwanted emissions define all unwanted emissions in the supported downlink operating band plus the frequency ranges extending ΔfOBUE above and ΔfOBUE below each band. Base station unwanted emissions outside of this frequency range are limited by the spurious emissions requirement.
Note 2 – Base station in-band blocking applies in the supported uplink operating band plus the frequency ranges extending ΔfOOB above and ΔfOOB below each band, excluding the downlink frequency range in case of an FDD operating band. Out-of-band blocking applies from 1 MHz to 12.75 GHz, excluding the in-band blocking frequency range, but including the downlink frequency range in case of an FDD operating band. Requirements are defined assuming a receiver desensitization of 6 dB.

References used in the Table (The excerpts of these references are available in the Annexes of this document.):
(1)	3GPP TS 38.104 v.16.6.0 (2020-12), “NR; Base Station (BS) radio transmission and reception”.
(2)	3GPP TS 38.101-1 v.16.6.0 (2020-12), “NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone”



TABLE 3-2
AAS BS Spectral mask (Operating band unwanted emissions limits) 
for 6 425-7 125 MHz and 10-10.5 GHz operation (Category A)
	Frequency offset of measurement filter ‑3dB point from the carrier frequency, Δf
	Basic limits
	Measurement Bandwidth

	0 MHz  f < 50 MHz
	
	100 kHz

	50 MHz  f < min(100 MHz, fmax)
	−14 dBm
	100 kHz

	100 MHz  f  fmax
	−13 dBm
	1 MHz

	[bookmark: _Hlk497218410][bookmark: _Hlk497218367][bookmark: _Hlk497218384]NOTE: fmax is equal to f_offsetmax minus half of the bandwidth of the measuring filter, where f_offsetmax is the offset to the frequency ΔfOBUE = 100 MHz outside the downlink operating band.



TABLE 3-3
AAS BS Spectral mask (Operating band unwanted emissions limits) 
for 6 425-7 125 MHz and 10-10.5 GHz operation (Category B)
	Frequency offset of measurement filter −3 dB point from the carrier frequency, Δf
	Basic limits
	Measurement bandwidth

	0 MHz  f < 50 MHz
	
	100 kHz

	50 MHz  f < min(100 MHz, fmax)
	−14 dBm
	100 kHz

	100 MHz  f  fmax
	−15 dBm
	1 MHz

	NOTE: fmax is equal to f_offsetmax minus half of the bandwidth of the measuring filter, where f_offsetmax is the offset to the frequency ΔfOBUE = 100 MHz outside the downlink operating band.



TABLE 3-4
Mobile station Spectral mask for 6 425-7 125 MHz and 10-10.5 GHz operation
	
	Spectrum emission limit (dBm) / Channel bandwidth

	ΔfOOB
(MHz)
	20
MHz
	25
MHz
	30
MHz
	40
MHz
	50
MHz
	60
MHz
	70
MHz
	80
MHz
	90
MHz
	100
MHz
	Measurement bandwidth

	± 0-1
	−10
	−10
	−10
	−10
	
	
	
	
	
	
	1% channel bandwidth

	± 0-1
	
	
	
	
	−21
	−21
	−21
	−21
	−21
	−21
	30 kHz

	± 1-5
	−7
	−7
	−7
	−7
	−7
	−7
	−7
	−7
	−7
	−7
	1 MHz

	± 5-105
	See (2), § 6.5.2.2, Table 6.5.2.2-1



TABLE 3-5
AAS BS radiated Tx spurious emission limits for 10-10.5 GHz operation (Category B)
	Frequency range 
	Limit
	Measurement Bandwidth

	30 MHz – 1 GHz
	−36 dBm
	100 kHz

	1 GHz – 18 GHz
	−30 dBm
	1 MHz

	18 GHz – 26 GHz
	−20 dBm
	10 MHz



3.2	Deployment characteristics
There is a range of frequency bands where IMT will need to be studied for WRC-23 agenda items, and for which IMT parameters/characteristics need to be provided for use in such studies. These include agenda items where sharing and compatibility studies may be conducted in relation to the possible identification of the terrestrial component of IMT in certain frequency bands. There are also a number of WRC-23 agenda items that are considering the introduction of other services in or adjacent to frequency bands that are already identified for IMT and where sharing and compatibility studies will need to be conducted with terrestrial IMT as the interfered-with.
For the purposes of providing such IMT parameters, the frequency bands to be studied for WRC-23 are divided into a number of frequency ranges, i.e. below 1 GHz, 1-3 GHz, 3-6 GHz, 6-8 GHz and 10-11 GHz, for which IMT parameters could be considered the same for the purpose of sharing and compatibility studies.
In many cases, the values of these parameters vary within a range, but to facilitate sharing and compatibility studies, wherever possible, a single value has been chosen that is representative for use in the studies.
3.2.1	Deployment related parameters 
For each frequency band to be studied, IMT characteristics are required for typical deployment environments in which IMT will be deployed in that band. IMT parameters was developed for typical deployment environments for frequency ranges: below 1 GHz, 1-3 GHz, 3-6 GHz, 6-8 GHz and 10‑11 GHz, respectively. This does not imply that no IMT base stations will be deployed in these bands in other environments, however their numbers will be relatively small. In case studies are provided for IMT deployment environments other than those of typical ones, then parameters values and associated explanation and justification should be given together with the results of studies.

These typical deployment environments are categorised in terms of the type of area in which the IMT network / base stations are deployed (urban / suburban / rural), the type of network / base stations (macro / small cell) and whether the base stations are outdoors or indoors.
Regarding antenna characteristics to be used in sharing and compatibility studies for different frequency bands, antenna characteristics for AAS base stations are provided in Tables 9 and 10, whereas for non-AAS base stations, antenna characteristics in Recommendation ITU-R F.1336 are provided in Tables 4-1, 5-1 and 6-1. The application of AAS or non-AAS base stations for the respective frequency ranges are as follows:
–	Below 1 GHz: non-AAS only
–	1-3 GHz: non-AAS and AAS (noting AAS parameters in Table 9 are only for frequencies above 1 710 MHz)
–	3-6 GHz: non-AAS and AAS
–	6-8 GHz: AAS only
–	10-10.5 GHz: AAS only
For IMT user equipment, there is no beam forming assumed for the frequency ranges considered in this document, and hence only non-AAS parameters should be used.
3.2.1.1	Below 1 GHz
Tables 4-1 and 4-2 provide the deployment-related parameters of IMT systems for the frequency bands below 1 GHz. In these frequency bands, implementation of AAS is not considered in IMT base and mobile stations.


TABLE 4-1
Deployment-related parameters for bands below 1 GHz
	
	Urban/suburban macro
	Rural macro

	Base station characteristics/Cell structure

	Cell radius 
	0.5-5 km (typical value to be used in sharing studies for urban macro 1.5 km and for suburban macro 3 km)
	> 5 km (typical value to be used in sharing studies 8 km)

	Antenna height 
	30 m
	30 m (see Note 1)

	
Sectorization
	3 sectors
	3 sectors

	Downtilt 
	3 degrees
	3 degrees

	Frequency reuse
	1
	1

	Antenna pattern
	Recommendation ITU-R F.1336 (recommends 3.1)
	ka = 0.7
	kp = 0.7
	kh = 0.7
	kv = 0.3
Horizontal 3 dB beam width: 65 degrees
Vertical 3 dB beam width: determined from the horizontal beam width by equations in Recommendation ITU-R F.1336. Vertical beam widths of actual antennas may also be used when available.

	Antenna polarization
	Linear/±45 degrees
	Linear/±45 degrees

	Below rooftop base station antenna deployment
	Urban: 20%
Suburban: 0%
	0%

	
Feeder loss
	3 dB
	3 dB

	Typical channel bandwidth 
	10 MHz
	10 MHz

	Maximum base station output power (Report ITU-R M.2292)
	46 dBm in 10 MHz
	46 dBm in 10 MHz

	Maximum base station antenna gain (Report ITU-R M.2292)
	15 dBi
	15 dBi

	Maximum base station output power/sector (e.i.r.p.)
	58 dBm in 10 MHz
	58 dBm in 10 MHz

	Network loading factor (base station load probability X%) (see Section 3.4 below and Rec. ITU-R M.2101 Annex 1, section 3.4.1 and 6)
	20%, 50%
	20%, 50%

	TDD / FDD / SDL
	FDD / SDL
	FDD / SDL

	Note 1 – In macro rural cases in various regions, typical antenna heights could vary depending on the notion of rural territory, i.e. population density, actual distribution of settlements, infrastructure availability, etc.





TABLE 4-2
UE parameters for bands below 1 GHz
	
	Urban/suburban macro
	Rural macro

	User terminal characteristics

	Indoor user terminal usage (Report ITU-R M.2292)
	70%
	50%

	Indoor user terminal penetration loss
	Rec. ITU-R P.2109
	Rec. ITU-R P.2109

	User equipment density for terminals that are transmitting simultaneously (Note 1)
	3 UEs per sector
	3 UEs per sector

	UE height (Note 2)
	1.5 m
	1.5 m

	Average user terminal output power
	Use transmit power control
	Use transmit power control

	Typical antenna gain for user terminals
	−3 dBi
	−3 dBi

	Body loss 
	4 dB
	4 dB

	Transmit power control

	Power control model
	Refer to Recommendation ITU-R M.2101 Annex 1, section 4.1

	Maximum user terminal output power, PCMAX
	23 dBm
	23 dBm

	Power (dBm) target value per RB, P0_PUSCH (Note 3)
	−92.2
	−92.2

	Path loss compensation factor, 
(same as “balancing factor” mentioned in Rec. ITU-R M.2101)
	0.8
	0.8

	Note 1 – UEs share equally the channel bandwidth, i.e. each UE is allocated 1/3 of the channel bandwidth (see Rec. ITU-R M.2101, section 3.4.1, item 1e-f.).
Note 2 – In principle, indoor UEs are distributed over different floors of the building. It should be noted that the number of floors of buildings vary within the environment and among the countries. Moreover, the number of floors of buildings is not related to Macro BS antenna height (parameter given in the Table). In particular in small cities, sub-urban and rural areas, many or most of antennas are installed on masts. Therefore, for outdoor BSs, indoor UEs are assumed to be modelled on the ground floor for the sharing study.
Note 3 – The target power is defined per Resource Block (RB), considering 180 kHz RB bandwidth corresponding to 15 kHz subcarrier spacing.



3.2.1.2	1-3 GHz
Tables 5-1 and 5-2 provide the deployment-related parameters of IMT systems for the frequency bands between 1 and 3 GHz. AAS is implementable in IMT base stations in the frequency bands above about 1 710 MHz (see Table 9), and for these bands both AAS and antenna characteristics in Recommendation ITU-R F.1336 are considered for IMT base stations, whereas for frequency bands below 1 710 MHz only non-AAS antenna characteristics are considered. Implementation of AAS is not considered in IMT user equipment / mobile stations.
[bookmark: _Hlk44593093]

TABLE 5-1
Deployment-related parameters for bands between 1 and 3 GHz
	
	Urban/suburban macro
	Rural macro
	Small cell (outdoor)/Micro cell
	Indoor (small cell)

	Base station characteristics/Cell structure

	Cell radius / Deployment density (for bands between 1 and 2 GHz) 
(Report ITU-R M.2292)
	0.25-1 km urban / 
0.5-3 km suburban
(typical value to be used in sharing studies for urban macro 0.5 km and for suburban macro 1 km)
	[bookmark: _Ref334600713]> 3 km
(typical value to be used in sharing studies 5 km)
	1-3 per urban macro cell
<1 per suburban macro site
	Depending on indoor coverage/ capacity demand

	Cell radius / Deployment density (for bands between 2 and 3 GHz) 
(Report ITU-R M.2292)
	0.2-0.8 km urban / 0.4-2.5 km suburban (typical value to be used in sharing studies for urban macro 0.4 km and for suburban macro 0.8 km)
	> 2 km
(typical value to be used in sharing studies 4 km)
	1-3 per urban macro cell
<1 per suburban macro site
	Depending on indoor coverage/ capacity demand

	Antenna height 
(Report ITU-R M.2292)
	25 m urban / 30 m suburban (1-2 GHz)
20 m urban / 25 m suburban (2-3 GHz)
	30 m
	6 m
	3 m

	
Sectorization
	3 sectors
	3 sectors
	Single sector
	Single sector

	Non-AAS BS downtilt 
(Report ITU-R M.2292) 
(Note 1)
	10 degrees urban / 6 degrees suburban
	3 degrees
	n.a.
	n.a.

	Frequency reuse
	1
	1
	1
	1

	Non-AAS BS antenna pattern (Note 1)
	Recommendation ITU-R F.1336 (recommends 3.1) 
	ka = 0.7
	kp = 0.7
	kh = 0.7
	kv = 0.3
Horizontal 3 dB beamwidth: 65 degrees
Vertical 3 dB beamwidth: determined from the horizontal beamwidth by equations in Recommendation ITU-R F.1336.
Vertical beamwidths of actual antennas may also be used when available.
	Recommendation ITU-R F.1336 (omni: recommends 2)

	Non-AAS BS antenna polarization (Note 1)
	Linear/±45 degrees
	Linear/±45 degrees
	Linear
	Linear

	Indoor base station deployment
	n.a.
	n.a.
	n.a.
	100%

	Indoor base station penetration loss
	n.a.
	n.a.
	n.a.
	Rec. ITU-R P.2109

	Below rooftop base station antenna deployment (Report ITU-R M.2292)
	Urban: 30% (1-2 GHz), 50% (2-3 GHz)
Suburban: 0%
	0%
	100%
	n.a.

	
Non-AAS BS feeder loss (Note 1)
	3 dB
	3 dB
	n.a.
	n.a.

	Typical channel bandwidth
	10 or 20 MHz
	10 or 20 MHz
	10 or 20 MHz
	10 or 20 MHz

	Maximum Non-AAS BS output power (in 10 or 20 MHz) (Report ITU-R M.2292) (Note 1)
	46 dBm
	46 dBm
	35 dBm
	24 dBm

	Maximum Non-AAS BS antenna gain (Report ITU-R M.2292) (Note 1)
	16 dBi
	18 dBi
	5 dBi
	0 dBi

	Maximum Non-AAS BS output power/sector (e.i.r.p.) (Note 1)
	59 dBm
	61 dBm
	40 dBm
	24 dBm

	Network loading factor (base station load probability X%) (see section 3.4 below and Rec. ITU-R M.2101 Annex 1, section 3.4.1 and 6)
	20%, 50%
	20%, 50%
	20%, 50%
	20%, 50%

	Average Non-AAS BS power/sector (e.i.r.p.) taking into account activity factor (Note 1)
	Use Rec. ITU-R M.2101 (see section 3.4 below)
	Use Rec. ITU-R M.2101 (see section 3.4 below)
	Use Rec. ITU-R M.2101 (see section 3.4 below)
	Use Rec. ITU-R M.2101 (see section 3.4 below)

	TDD / FDD
	Depending on band
	Depending on band
	Depending on band
	Depending on band

	BS TDD activity factor
	75%
	75%
	75%
	75%

	Note 1 – This parameter is only applicable for non-AAS base stations. Antenna characteristics for AAS base stations (for frequency bands above 1 710 MHz) are provided in Table 9.


TABLE 5-2
UE parameters for bands between 1 and 3 GHz
	
	Urban/suburban macro
	Rural macro
	Small cell (outdoor)/Micro cell
	Indoor (small cell)

	User terminal characteristics

	Indoor user terminal usage (Report ITU-R M.2292)
	70%
	50%
	70%
	100%

	Indoor user terminal penetration loss
	Rec. ITU-R P.2109
	Rec. ITU-R P.2109
	Rec. ITU-R P.2109
	Rec. ITU-R P.2109

	User equipment density for terminals that are transmitting simultaneously (Note 1)
	3 UEs per sector
	3 UEs per sector
	3 UEs per sector
	3 UEs per sector

	UE height (Note 2)
	1.5 m
	1.5 m
	1.5 m
	1.5 m

	Average user terminal output power
	Use transmit power control
	Use transmit power control
	Use transmit power control
	Use transmit power control

	Typical antenna gain for user terminals
	−3 dBi
	−3 dBi
	−3 dBi
	−3 dBi

	Body loss 
	4 dB
	4 dB
	4 dB
	4 dB

	UE TDD activity factor
	25%
	25%
	25%
	25%

	Transmit power control

	Power control model
	Refer to Recommendation ITU-R M.2101 Annex 1, section 4.1

	Maximum user terminal output power, PCMAX
	23 dBm
	23 dBm
	23 dBm
	23 dBm

	Power (dBm) target value per RB, P0_PUSCH (Note 3)
	−92.2
	−92.2
	−87.2
	−87.2

	Path loss compensation factor,  
(same as “balancing factor” mentioned in Rec. ITU-R M.2101)
	0.8
	0.8
	0.8
	0.8

	[bookmark: _Hlk74675434]Note 1 – UEs share equally the channel bandwidth, i.e. each UE is allocated 1/3 of the channel bandwidth (see Rec. ITU-R M.2101, Section 3.4.1, item 1e-f.). In sharing studies, it is assumed that the AAS BS beamforms towards each UE using the entire array.
Note 2 – In principle, indoor UEs are distributed over different floors of the building. It should be noted that the number of floors of buildings vary within the environment and among the countries. Moreover, the number of floors of buildings is not related to Macro BS antenna height (parameter given in the Table). In particular in small cities, sub-urban and rural areas, many or most of antennas are installed on masts. Therefore, for outdoor BSs, indoor UEs are assumed to be modelled on the ground floor for the sharing study.
Note 3 – The target power is defined per Resource Block (RB), considering 180 kHz RB bandwidth corresponding to 15 kHz subcarrier spacing.



3.2.1.3	3-6 GHz
Tables 6-1 and 6-2 provide the deployment-related parameters of IMT systems for the frequency bands between 3 and 6 GHz. Implementation of AAS (see Table 9) as well as antenna characteristics in Recommendation ITU-R F.1336 are considered for IMT base stations in these frequency bands. For IMT user equipment / mobile stations, implementation of AAS is not considered.

TABLE 6-1
Deployment-related parameters for bands between 3 and 6 GHz
	
	Rural
(optional, 
see Note A below)
	Urban/suburban macro
	Small cell (outdoor)/Micro cell
	Indoor (small cell)

	Base station characteristics/Cell structure

	Cell radius / Deployment density (non-AAS) (Report ITU-R M.2292)
	1.2 km / 0.6 BS/km2isolated BSs or a cluster of four BSs with the density of 0.001-0.006 BSs/km2 (Note 2)
	Typical cell radius 0.3 km urban / 0.6 km suburban
	1-3 per urban macro cell
<1 per suburban macro site
	Depending on indoor coverage/ capacity demand

	Cell radius / Deployment density (AAS) (Note 2)
	1.6 km / 0.6 BS/km2isolated BSs or a cluster of four BSs with the density of 0.001-0.006 BSs/km2 (Note 2)
	Typical cell radius 0.4 km urban / 0.8 km suburban
(10 BSs/km2 urban / 2.4 BSs/km2 suburban (Note 3, 42))
	1-3 per urban macro cell
<1 per suburban macro site
	Depending on indoor coverage/ capacity demand

	Antenna height (Report ITU-R M.2292)
	35 m
	20 m urban / 25 m suburban
	6 m
	3 m

	
Sectorization
	3 sectors
	3 sectors
	Single sector
	Single sector

	Non-AAS BS downtilt (Report ITU-R M.2292) (Note 1)
	3 degrees
	10 degrees urban / 6 degrees suburban
	n.a.
	n.a.

	Frequency reuse
	1
	1
	1
	1

	Non-AAS BS antenna pattern (Note 1)
	Recommendation ITU-R F.1336 (recommends 3.1) 	ka = 0.7
	kp = 0.7
	kh = 0.7
	kv = 0.3
Horizontal 3 dB beamwidth: 65 degrees
Vertical 3 dB beamwidth: determined from the horizontal beamwidth by equations in Recommendation ITU-R F.1336. 
Vertical beamwidths of actual antennas may also be used when available.
	Recommendation ITU-R F.1336 (recommends 3.1)
	ka = 0.7
	kp = 0.7
	kh = 0.7
	kv = 0.3
Horizontal 3 dB beamwidth: 65 degrees
Vertical 3 dB beamwidth: determined from the horizontal beamwidth by equations in Recommendation ITU-R F.1336. 
Vertical beamwidths of actual antennas may also be used when available.
	Recommendation ITU-R F.1336 (omni: recommends 2)

	Non-AAS BS antenna polarization
	Linear/±45 degrees
	Linear/±45 degrees
	Linear
	Linear

	Indoor base station deployment
	n.a.
	n.a.
	n.a.
	100%

	Indoor base station penetration loss
	n.a.
	n.a.
	n.a.
	Rec. ITU-R P.2109

	Below rooftop base station antenna deployment (Report ITU-R M.2292)
	0%
	Urban: 50%
Suburban: 0%
	100%
	n.a.

	
Non-AAS BS feeder loss (Note 1)
	3 dB
	3 dB
	3 dB
	3 dB

	Typical channel bandwidth
	40 or 80 or 100 MHz
	40 or 80 or 100 MHz
	40 or 80 or 100 MHz
	40 or 80 or 100 MHz

	Maximum Non-AAS BS output power (Note 1)
	52 dBm in 40 MHz
55 dBm in 80 MHz
56 dBm 100 MHz
	49 dBm in 40 MHz
52 dBm in 80 MHz
53 dBm in 100MHz 
	24 dBm in 40 or 80 or 100MHz 
	24 dBm in 40 or 80 or 100MHz

	Maximum Non-AAS BS antenna gain (Note 1)
	18 dBi
	18 dBi
	5 dBi
	0 dBi

	Maximum Non-AAS BS output power/sector (e.i.r.p.) (Note 1)
	67 dBm in 40 MHz
70 dBm in 80 MHz
71 dBm in 100 MHz
	64 dBm in 40 MHz
67 dBm in 80 MHz
68 dBm in 100 MHz
	29 dBm in 40 or 80 or 100 MHz
	24 dBm in 40 or 80 or 100 MHz

	Network loading factor (base station load probability X%) (see section 3.4 below and Rec. ITU-R M.2101 Annex 1, section 3.4.1 and 6)
	20%, 50%
	20%, 50%
	20%, 50%
	20%, 50%

	Average Non-AAS BS power/sector (e.i.r.p.) taking into account activity factor (Note 1)
	Use Rec. ITU-R M.2101 (see section 3.4 below)
	Use Rec. ITU-R M.2101 (see section 3.4 below)
	Use Rec. ITU-R M.2101 (see section 3.4 below)
	Use Rec. ITU-R M.2101 (see section 3.4 below)

	TDD / FDD
	TDD
	TDD
	TDD
	TDD

	BS TDD activity factor
	75%
	75%
	75%
	75%

	Note 1 – This parameter is only applicable for non-AAS base stations. Antenna characteristics for AAS base stations (for frequency bands above 1710 MHz) are provided in Table 9.
Note 2 – These density values are for small dense areas. See section 3.3 for densities in larger areas.
Note 32 – 1 BS = 1 sector in 3-sector cell.


Note A to Table 6-1 above: 
For the 3-6 GHz range, contiguous coverage is not expected in this frequency range in rural areas, and any such base stations that may exist in small numbers will be isolated installations at specific locations, and therefore, the rural deployment environment may or may not be included in the sharing and compatibility studies, depending on the area of study. 


TABLE 6-2
UE parameters for bands between 3 and 6 GHz
	
	Rural 
(optional, 
see Note A above)
	Urban/suburban macro
	Small cell (outdoor)/Micro cell
	Indoor (small cell)

	User terminal characteristics

	Indoor user terminal usage (Report ITU-R M.2292)
	50%
	70%
	70%
	100%

	Indoor user terminal penetration loss
	Rec. ITU-R P.2109 (traditional building)
	Rec. ITU-R P.2109
	Rec. ITU-R P.2109
	Rec. ITU-R P.2109

	User equipment density for terminals that are transmitting  simultaneously 
(Note 1)
	3 UEs per sector
	3 UEs per sector
	3 UEs per sector
	3 UEs per sector

	UE height (Note 2)
	1.5 m
	1.5 m
	1.5 m
	1.5 m

	Average user terminal output power
	Use transmit power control
	Use transmit power control
	Use transmit power control
	Use transmit power control

	Typical antenna gain for user terminals
	−4 dBi
	−4 dBi
	−4 dBi
	−4 dBi

	Body loss 
	4 dB
	4 dB
	4 dB
	4 dB

	UE TDD activity factor
	25%
	25%
	25%
	25%

	Transmit power control

	Power control model
	Refer to Recommendation ITU-R M.2101 Annex 1, section 4.1

	Maximum user terminal output power, PCMAX
	23 dBm
	23 dBm
	23 dBm
	23 dBm

	Power (dBm) target value per RB, P0_PUSCH (Note 3)
	−92.2
	−92.2
	−87.2
	−87.2

	Path loss compensation factor,  
(same as “balancing factor” mentioned in Rec. ITU-R M.2101)
	0.8
	0.8
	0.8
	0.8

	Note 1 – UEs share equally the channel bandwidth, i.e. each UE is allocated 1/3 of the channel bandwidth (see Rec. ITU-R M.2101, Section 3.4.1, item 1e-f.). In sharing studies, it is assumed that the AAS BS beamforms towards each UE using the entire array.
Note 2 – In principle, indoor UEs are distributed over different floors of the building. It should be noted that the number of floors of buildings vary within the environment and among the countries. Moreover, the number of floors of buildings is not related to Macro BS antenna height (parameter given in the Table). In particular in small cities, sub-urban and rural areas, many or most of antennas are installed on masts. Therefore, for outdoor BSs, indoor UEs are assumed to be modelled on the ground floor for the sharing study.
Note 3 – The target power is defined per Resource Block (RB), considering 180 kHz RB bandwidth corresponding to 15 kHz subcarrier spacing.





3.2.1.4	6-8 GHz
Tables 7-1 and 7-2 provide the deployment-related parameters of IMT systems for the frequency bands between 6 and 8 GHz. Implementation of AAS (see Table 10) is considered for IMT base stations in these frequency bands. Implementation of AAS is not considered in IMT user equipment / mobile stations.
TABLE 7-1
Deployment-related parameters for bands between 6 and 8 GHz
	
	Urban/suburban macro
	Small cell (outdoor)/Micro cell
	Indoor (small cell)

	Deployment density (Note 1)
	10 BSs/km2 urban / 2.4 BSs/km2 suburban 
(Note 2, 3)
	1-3 per urban macro cell
<1 per suburban macro site
	Depending on indoor coverage/capacity demand

	Antenna height
	18 m urban / 
20 m suburban
	6 m
	3 m

	
Sectorization
	3 sectors
	Single sector
	Single sector

	Frequency reuse
	1
	1
	1

	Indoor base station deployment
	n.a.
	n.a.
	100%

	Indoor base station penetration loss
	n.a.
	n.a.
	Rec. ITU-R P.2109

	Below rooftop base station antenna deployment
	Urban: 65%
Suburban: 15%
	100%
	n.a.

	Typical channel bandwidth
	100MHz
	100 MHz
	100 MHz

	Network loading factor (base station load probability X%) (see section 3.1.4 below and Rec. ITU-R M.2101 Annex 1, section 3.4.1 and 6)
	20%, 50%
	20%, 50%
	20%, 50%

	TDD / FDD
	TDD
	TDD
	TDD

	BS TDD activity factor
	75%
	75%
	75%


NOTE for table 7-1:
For the 6-8 GHz range, contiguous coverage is not expected in this frequency range in rural areas, and any such base stations that may exist in small numbers will be isolated installations at specific locations, and therefore, the rural deployment environment may or may not be included in the sharing and compatibility studies. 
If the rural deployment environment is modelled in a sharing study, it should assume the BS density (per sector) of 0.001 - 0.006 BS per km2 as well as the below rooftop base station antenna deployment of 0%. Other parameters for the rural deployment should be the same as the suburban parameters found in the column for urban/suburban macro for base station in Table 7-1, for UE in Table 7-2 and for AAS in Table 10 (macro suburban).
Considerations should be given that the above BS density (per sector) values should be applied for the rural areas of the entire coverage area of the interfered system that is under study (e.g., the entire satellite footprint), taking into account the size of this entire coverage area, and the chosen value should be given together with the results of studies. These BS density (per sector) values have been derived for an area of around 100 000-500 000 km2 and some initial analysis subject to further verification showed it could be applicable up to 2 000 000 km2.
For studies involving IMT deployments over smaller or larger areas, including the case where mixed environments of urban, sub-urban and rural are considered in the satellite footprint, it may not be appropriate to assume that IMT base stations will be deployed at the same density as the above across the whole area, and thus, the deployment density values may need to be adjusted. This adjustment should be explained together with the results of studies.
It should be noted that the 'Ra, Rb methodology' described in Section 3.3 needs to be further developed in order to fully accommodate the rural deployment scenario.
TABLE 7-2
UE parameters for bands between 6 and 8 GHz
	
	Urban/suburban macro
	Small cell (outdoor)/Micro cell
	Indoor (small cell)

	Indoor user terminal usage
	70%
	70%
	100%

	Indoor user terminal penetration loss
	Rec. ITU-R P.2109
	Rec. ITU-R P.2109
	Rec. ITU-R P.2109

	User equipment density for terminals that are transmitting simultaneously (Note 1)
	3 UEs per sector
	3 UEs per sector
	3 UEs per sector

	UE height (Note 2)
	1.5 m
	1.5 m
	1.5 m

	Average user terminal output power
	Use transmit power control
	Use transmit power control
	Use transmit power control

	Typical antenna gain for user terminals
	−4 dBi
	−4 dBi
	−4 dBi

	Body loss 
	4 dB
	4 dB
	4 dB

	UE TDD activity factor
	25%
	25%
	25%

	Power control model
	Refer to Recommendation ITU-R M.2101 Annex 1, section 4.1

	Maximum user terminal output power, PCMAX
	23 dBm
	23 dBm
	23 dBm

	Power (dBm) target value per RB, P0_PUSCH (Note 3)
	−92.2
	−87.2
	−87.2

	Path loss compensation factor,  
(same as “balancing factor” mentioned in Rec. ITU-R M.2101)
	0.8
	0.8
	0.8



3.2.1.5	10-11 GHz
Tables 8-1 and 8-2 provide the deployment-related parameters of IMT systems for the frequency bands between 10 and 11 GHz. Implementation of AAS (see Table 10) is considered for IMT base stations in these frequency bands. Implementation of AAS is not considered in IMT user equipment / mobile stations.
TABLE 8-1
Deployment-related parameters for bands between 10 and 11 GHz
	
	Urban/suburban hotspot (outdoor)
	Indoor

	Base station characteristics/Cell structure

	Deployment density (Note 1)
	30 BSs/km2 urban / 
10 BSs/km2 suburban
	Depending on indoor coverage/capacity demand

	Antenna height
	6 m
	3 m

	
Sectorization
	Single sector
	Single sector

	Downtilt 
	See Table 10
	See Table 10

	Frequency reuse
	1
	1

	Indoor base station deployment
	n.a.
	100%

	Indoor base station penetration loss
	n.a.
	Rec. ITU-R P.2109

	Below rooftop base station antenna deployment
	100% (Note 2)
	n.a.

	Typical channel bandwidth
	100 MHz
	100 MHz

	Network loading factor (base station load probability X%) (see section 3.1.4 below and Rec. ITU-R M.2101 Annex 1, section 3.4.1 and 6)
	20%, 50%
	20%, 50%

	TDD / FDD
	TDD
	TDD

	BS TDD activity factor
	75%
	75%



Note to Table 8-1 above:
For the 10-11 GHz range, the typical deployment is urban and suburban hotspots, both outdoors and indoors. There will be occasional roof-mounted base stations, in particular in suburban areas, however this will not be typical deployment. For the sharing and compatibility studies in the frequency bands between 10 and 11 GHz, if the 'isolated outdoor suburban open space hotspot' deployment scenario is studied, the suburban hotspot technical characteristics should be used, except that antenna height = 15 m, below rooftop base station antenna deployment = 0 % and single isolated BS. 


TABLE 8-2
UE parameters for bands between 10 and 11 GHz
	
	Urban/suburban hotspot (outdoor)
	Indoor (small cell)

	User terminal characteristics

	Indoor user terminal usage
	5%
	100%

	Indoor user terminal penetration loss
	Rec. ITU-R P.2109
	Rec. ITU-R P.2109

	User equipment density for terminals that are transmitting simultaneously (Note 1)
	3 UEs per sector
	3 UEs per sector

	UE height (Note 2)
	1.5 m
	1.5 m

	Average user terminal output power
	Use transmit power control
	Use transmit power control

	Typical antenna gain for user terminals
	−4 dBi
	−4 dBi

	Body loss 
	4 dB
	4 dB

	UE TDD activity factor
	25%
	25%

	Transmit power control

	Power control model:  
	Refer to Recommendation ITU-R M.2101, Annex 1, section 4.1

	Maximum user terminal output power, PCMAX
	23 dBm
	23 dBm

	Power (dBm) target value per RB, P0_PUSCH (Note 3)
	−95
	−95

	Path loss compensation factor,  
(same as “balancing factor” mentioned in Rec. ITU-R M.2101)
	1
	1

	Note 1 – UEs share equally the channel bandwidth, i.e. each UE is allocated 1/3 of the channel bandwidth (see Rec. ITU-R M.2101, Section 3.4.1, item 1e-f.). In sharing studies, it is assumed that the AAS BS beamforms towards each UE using the entire array.
Note 2 – In principle, indoor UEs are distributed over different floors of the building. It should be noted that the number of floors of buildings vary within the environment and among the countries. Moreover, the number of floors of buildings is not related to Macro BS antenna height (parameter given in the Table). In particular in small cities, sub-urban and rural areas, many or most of antennas are installed on masts. Therefore, for outdoor BSs, indoor UEs are assumed to be modelled on the ground floor for the sharing study.
Note 3 – The target power is defined per Resource Block (RB), considering 180 kHz RB bandwidth corresponding to 15 kHz subcarrier spacing.


3.2.1.6	Antenna characteristics for IMT-2020 AAS base stations
Antenna characteristics for IMT-2020 AAS base stations are given in below Tables 9 and 10. Those parameters are interdependent and derived as a package, based on deployment scenarios and other requirements.


TABLE 9 
Beamforming antenna characteristics for IMT in 1 710-4 990 MHz 
	
	
	Rural macro
	Suburban macro
	Urban macro
	Urban small cell (outdoor)/Micro cell 
	Indoor 
(small cell)

	1
	Base station antenna characteristics

	1.1
	Antenna pattern 
	Refer to the extended AAS model in Table A of Annex 3
	Refer to section 5 of Recommendation ITU-R M.2101 
	N/A

	1.2
	Element gain (dBi) (Note 1)
	 6.4
	 6.4
	6.4
	6.4
	N/A

	1.3
	Horizontal/vertical 3 dB beam width of single element (degree) 
	90º for H
 65º for V
	90º for H
 65º for V
	90º for H
65º for V
	90º for H
65º for V
	N/A

	1.4
	Horizontal/vertical front‑to‑back ratio (dB)
	30 for both H/V
	30 for both H/V
	30 for both H/V
	30 for both H/V
	N/A

	1.5
	Antenna polarization 
	Linear ±45º
	Linear ±45º
	Linear ±45º
	Linear ±45º
	N/A

	1.6
	Antenna array configuration (Row × Column) (Note 2)
	 4 × 8 elements
	 4 × 8 elements
	 4 × 8 elements
	8 × 8 elements
	N/A

	1.7
	Horizontal/Vertical radiating element/sub-array spacing, dh /dv 

	0.5 of wavelength for H, 2.1 of wavelength for V
	0.5 of wavelength for H, 2.1 of wavelength for V
	0.5 of wavelength for H, 2.1 of wavelength for V
	0.5 of wavelength for H, 0.7 of wavelength for V
	N/A

	1.7a
	Number of element rows in sub-array, Msub
	3
	3
	3
	N/A
	N/A

	1.7b
	Vertical radiating element spacing in sub-array, dv,sub
	0.7 of wavelength of V
	0.7 of wavelength of V
	0.7 of wavelength of V
	N/A
	N/A

	1.7c
	Pre-set sub-array down-tilt, θsubtilt (degrees)
	3
	3
	3
	N/A
	N/A

	1.8
	Array Ohmic loss (dB) (Note 1)
	2
	2
	2
	2
	N/A

	1.9
	Conducted power (before Ohmic loss) per antenna element/sub-array (dBm) (Note 5, 6) 
	28
	28
	28
	16
	N/A

	1.10
	Base station horizontal coverage range (degrees)
	±60
	±60
	±60
	±60
	N/A

	1.11
	Base station vertical coverage range (degrees) (Notes 3, 4, 7)
	90-100
	90-100
	90-100
	90-120
	N/A

	1.12
	Mechanical downtilt (degrees) (Note 4)
	3
	6
	6
	10
	N/A

	1.13
	Maximum base station output power/sector (e.i.r.p.) (dBm)
	72.28
	72.28
	72.28
	61.53
	N/A

	Note 1: The element gain in row 1.2 includes the loss given in row 1.8 and is per polarization. This means that this parameter in row 1.8 is not needed for the calculation of the BS composite antenna gain and e.i.r.p. 
[bookmark: _Hlk42108662]Note 2: For the small/micro cell case, 8 × 8 means there are 8 vertical and 8 horizontal radiating elements. For the extended AAS model case, 4 × 8 means there are 4 vertical and 8 horizontal radiating sub-arrays.
Note 3: The vertical coverage range is given in global coordinate system, i.e. 90° being at the horizon.
Note 4: The vertical coverage range in row 1.11 includes the mechanical downtilt given in row 1.12.
Note 5: The conducted power per element assumes 8 × 8 × 2 elements for the micro/small cell case, and 4 x 8 x 2 sub-arrays for the macro case (i.e. power per H/V polarized element). 
Note 6: In sharing studies, the transmit power calculated using row 1.9 is applied to the typical channel bandwidth given in Table 5-1 and 6-1 respectively for the corresponding frequency bands.
Note 7: In sharing studies, the UEs that are below the base station vertical coverage range can be considered to be served by the “lower” bound of the electrical beam, i.e. beam steered towards the max. coverage angle. A minimum BS-UE distance along the ground of 35m should be used for urban/suburban and rural macro environments, 5 m for micro/outdoor small cell, and 2 m for indoor small cell/urban scenarios.


TABLE 10 
Beamforming antenna characteristics for IMT in 6 425-10 500 MHz 
	
	
	
	Macro suburban
	Macro urban
	Small cell outdoor/
Micro urban
	Small cell indoor/
Indoor urban

	1
	Base station antenna characteristics

	1.1
	Antenna pattern 
	Refer to Recommendation ITU-R M.2101 Annex 1, section 5

	1.2
	Element gain (dBi) (Note 1)
	
	6.4
	5.5
	5.5
	5.5

	1.3
	Horizontal/vertical 3 dB beamwidth of single element (degree) 
	
	90º for H
65º for V
	90º for H
90º for V
	90º for H
90º for V
	90º for H
90º for V

	1.4
	Horizontal/vertical front‑to‑back ratio (dB)
	
	30 for both H/V
	30 for both H/V
	30 for both H/V
	30 for both H/V

	1.5
	Antenna polarization 
	
	Linear ±45º
	Linear ±45º
	Linear ±45º
	Linear ±45º

	1.6
	Antenna array configuration (Row × Column) 
(Note 2)
	
	16 × 8 elements
	16 × 8 elements
	8 × 8 elements
	4 × 4 elements

	1.7
	Horizontal/Vertical radiating element spacing 
	
	0.5 of wavelength
for H, 0.7 of wavelength for V
	[bookmark: OLE_LINK35]0.5 of wavelength 
for H, 0.5 of wavelength for V
	0.5 of wavelength 
for H, 0.5 of wavelength for V
	0.5 of wavelength 
for H, 0.5 of wavelength for V

	1.8
	Array Ohmic loss (dB) (Note 1)
	
	2
	2
	2
	2

	1.9
	Conducted power (before Ohmic loss) per antenna element (dBm) (Note 9)
	
	22
(Note 5)
	22
(Note 5)
	16
(Note 6)
	9
(Note 7)

	1.10
	Base station maximum coverage angle in the horizontal plane (degrees)
	
	±60
	±60
	±60
	N/A
(Note 8)

	1.11
	[bookmark: OLE_LINK37]Base station vertical coverage range (degrees) (Notes 3, 4, 10)
	
	90-100
	90-120
	90-120
	N/A
(Note 8)

	1.12
	Mechanical downtilt (degrees) (Note 4)
	
	6
	10
	10
	N/A 
(Note 8)

	Note 1: The element gain in row 1.2 includes the loss given in row 1.8. This means that this parameter in row 1.8 is not needed for the calculation of the BS composite antenna gain and e.i.r.p.
Note 2: 16 × 8 means there are 16 vertical and 8 horizontal radiating elements. In the sub-array case, one implementation is 2 vertical radiating elements combined in a 2 × 1 sub-array.
Note 3: The vertical coverage range is given in global coordinate system, i.e. 90° being at the horizon.
Note 4: The vertical coverage range in row 1.11 includes the mechanical downtilt given in row 1.12.
Note 5: The conducted power per element assumes 16 × 8 × 2 elements (i.e. power per H/V polarized element).
Note 6: The conducted power per element assumes 8 × 8 × 2 elements (i.e. power per H/V polarized element).
Note 7: The conducted power per element assumes 4 × 4 × 2 elements (i.e. power per H/V polarized element).
Note 8: The boresight direction is perpendicular to the ceiling. 
Note 9: In sharing studies, the transmit power calculated using row 1.9 is applied to the typical bandwidth given in Table 7-1 and 8-1 respectively for the corresponding frequency bands.
Note 10: In sharing studies, the UEs that are below the coverage range can be considered to be served by the “lower” bound of the electrical beam, i.e. beam steered towards the max. coverage angle. A minimum BS-UE distance along the ground of 35 m should be used for urban/suburban and rural macro environments, 5 m for micro/outdoor small cell, and 2 m for indoor small cell/urban scenarios.


3.3	Deployment consideration in a relatively large area
The IMT deployment density values given in the tables in Section 3.2.1 are for areas where there is high density / contiguous deployment of IMT base stations in a particular frequency band across the whole area. These values are applicable for studies that are considering IMT deployment in a relatively small area, e.g. a small ‘cluster’ of cells/base stations providing contiguous coverage in a particular area. For studies involving IMT deployments over wider areas, however, it is unrealistic to assume that IMT base stations will be deployed at the same high density across the whole area, and the deployment density values in the tables in Section 3.2.1 will need to be adjusted. Similarly, the user terminal density values in the tables in Section 3.2.1 are applicable only for studies that are considering an IMT deployment in a small area and will need to be adjusted in a similar manner for studies that are considering IMT deployments over wider areas.
Therefore, as IMT base stations and user equipment will not be deployed at the same very high density across a large area, the deployment density values will need to be adjusted for large area cases according to the ratio of coverage area to the total large area in study.
Considering the difference of propagation characteristics and available bandwidth etc., relatively large area IMT stations deployment characteristic is frequency and scenario specific, e.g. the higher frequency with larger bandwidth maybe more suitable for capacity enhancement and the deployment characteristic for large area is different from coverage. In addition, IMT station deployment in some frequency bands could be considered as complementary of existing IMT systems, e.g. base stations can be deployed in the areas where existing IMT system cannot satisfy the traffic requirement.
The deployment density values for large area (Dl) to be used in a sharing study is therefore calculated according to the following formula:
		Dl = Ds * Ra * Rb 
where: 
	Ds = 	density value for coverage area, i.e. density of simultaneously transmitting UEs or number of BS per km2;
	Ra (%) = 	ratio of coverage areas to areas of cities/built areas/districts;
	Rb (%) = 	ratio of built areas to total area of region in study.
6-8 GHz frequency range
The Ra value depends on frequency band and deployment environment. The Ra for 6-8 GHz band would be larger than that for millimetre wave band, noting that 6-8 GHz band is mainly used for capacity enhancement purpose by macro cell and small cell deployments, whereas millimetre wave band is mainly used for capacity enhancement by hotspot deployment. However, IMT base stations in a particular band between 6 and 8 GHz will not be deployed across the entire area of a city, and an Ra value of 100% would greatly over-estimate the number of base stations. 
Rb is independent from frequency band and deployment environment. When the size of area under the study is very large assuming very large satellite-footprint or countries the Rb value needs to be decreased to reflect sparse population density of the countries.
For sharing and compatibility studies concerning potential interference into a satellite space station, it is the size of the satellite footprint that is relevant rather than countries. A large satellite footprint will in most cases cover (parts of) a number of countries (unless it is entirely within a very large country), and there may in many cases also be bodies of water within the footprint.
Considering the above, in the case of a study in the frequency band 6-8 GHz, the Ra, and Rb values in Table 11 should be used.

TABLE 11
Values for Ra and Rb to be used in studies involving IMT deployments for 
frequency bands between 6 and 8 GHz 
	
	Options*
	Macro
	Micro

	Ra
	1
	30% Urban, 10% Suburban
	10% Urban

	
	2
	30% Urban, 18% Suburban
	TBD

	
	3
	40% Urban, 20% Suburban
	10% Urban

	
	4
	50% Urban, 20% Suburban
	10% Urban

	
	5
	30% Urban (area < 200 000 km2)
10% Urban (area > 200 000 km2)
10% Suburban (area < 200 000 km2)
15% Suburban (area > 200 000 km2)	Comment by SWG Chair: May need clarification from UAE if the values is correct or it is 5%
	10% Urban (area < 200 000 km2)
5% Urban (area > 200 000 km2)

	Rb (depending on the area under study)
	1
	5% (area < 200 000 km2)
2% (200 000 - 1 000 000 km2)
1% (area > 1 000 000 km2)
	5% (area < 200 000 km2)
2% (200 000 - 1 000 000 km2)
1% (area > 1 000 000 km2)

	
	2
	5% (area < 3 500 000 km2)
3% (area > 3 500 000 km2)
	5% (area < 3 500 000 km2)
3% (area > 3 500 000 km2)

	
	3
	2.5% (area < 200 000 km2)**
2% (200 000 - 1 000 000 km2)
1% (area > 1 000 000 km2)
	2.5% (area < 200 000 km2)**
2% (200 000 - 1 000 000 km2)
1% (area > 1 000 000 km2)

	* The Ra and Rb values used in the sharing and compatibility studies should be provided together with the results of studies, for the purpose of comparison, as well as information on which specific geographical location the analysis is applicable to.
** The value is applicable for Region 1, for bands considered globally the value of 5% should be used.




[OR]
In the objective to define a satellite operational coverage, the satellite footprint could be defined as the projection on Earth of the antenna beamwidth at -3dB. However, for sharing and compatibility studies, it may be necessary to model sources of interference which are operating within the satellite receiving antenna pattern but which are beyond the satellite operational coverage
10-11 GHz frequency range
In the case of a study in the frequency band 10-11 GHz, the Ra and Rb values in Table 12 below should be used.
TABLE 12
Values for Ra and Rb to be used in studies involving IMT deployments for 
frequency bands between 10 and 11 GHz 
	
	Option* 
	Hotspots (outdoor)

	Ra
	1
	7% Urban
3% Suburban

	Rb (depending on the area under study)
	1
	5% (area < 200 000 km2)
2% (200 000 - 1 000 000 km2)
1% (area > 1 000 000 km2)

	
	2
	2.5%** (area < 200 000 km2)
2% (200 000 - 1 000 000 km2)
1% (area > 1 000 000 km2)

	
	3
	5% (area < 3 500 000 km2)
3% (area > 3 500 000 km2)

	* The Ra and Rb values used in the sharing and compatibility studies should be provided together with the results of studies, for the purpose of comparison, as well as information on which specific geographical location the analysis is applicable to.
** The value is applicable for Region 2, for bands considered globally the value of 5% should be used.



[OR]
In the objective to define a satellite operational coverage, the satellite footprint could be defined as the projection on Earth of the antenna beamwidth at -3dB. However, for sharing and compatibility studies, it may be necessary to model sources of interference which are operating within the satellite receiving antenna pattern but which are beyond the satellite operational coverage
3.4	Network loading factor
Network loading factors provided in this document reflect average IMT base station activity. In order to provide required and adequate quality of service, IMT networks are designed and dimensioned to avoid undue congestion, such that, overall cells in a network, most of the cells are not heavily loaded simultaneously and only a small percentage of cells are heavily loaded at any specific point in time. The average loading will therefore be significantly lower when averaged over a sufficient number of IMT transmitters.
A network loading value of 20% would normally represent a typical/average value for the loading of base stations across a network (or part thereof), and should be used for sharing and compatibility studies that are considering a relatively wide area (e.g. a large city, province, country or satellite footprint). For studies involving only a small area where there are only a few IMT transmitters, a maximum network loading value of not more than 50% may be used.
In a small area with a few IMT transmitters, if the loading is approaching 50%, then the IMT network performance will not be sufficient (e.g. dropped calls will occur, etc.) and more capacity will need to be installed. This can be solved by off-loading to other frequency bands, addition of additional frequency channels or installation of additional base stations. Mobile operators will try to avoid local situations where loading is greater than 20%. For larger areas a network loading factor of 20% should be used. This area will include a sufficient number of base stations to allow for averaging between highly loaded and lightly loaded base stations.
3.5	Protection criterion for IMT
Table 12 contains the IMT protection criterion (irrespective of the number of cells and independent of the number of interferers). This criterion has been developed without considering any percentage of time related to it.
TABLE 12
Protection criterion for IMT 
	Protection criterion (I/N)
	-6 dB





ANNEX 1 
This Annex excerpted the materials contained in 3GPP TS 38.104 v.16.6.0, which are referred to in Tables 1 and 3-1, regarding the IMT-2020 base station specification-related parameters.


ANNEX 2 
This Annex excerpted the materials contained in 3GPP TS 38.101-1 v.16.6.0, which are referred to in Tables 1 and 3-1, regarding the IMT-2020 mobile station specification-related parameters.


ANNEX 3 
This Annex provides modelling information on extension of IMT array antenna model to support sub-array structures with fixed sub-array down-tilt. A sub-array is a radiating element constituted by multiple elements passively combined to a single RF transmission line using a common element excitation, which is connected to a single transceiver branch. 
The intention with this AAS model extension is to provide a tool to better represent and adapt radiation pattern characteristics for base station with AAS sub-array antenna geometries commonly used for operating within 1710 to 4990 MHz. 
For AAS antenna geometries with individual element excitation, the existing AAS model defined in ITU-R M.2101 and parameters provided previously do apply.  
An extended version of the AAS array antenna model is created to support vertical sub-array geometries with fixed sub-array down-tilt. The model equations are summarized in below Table A. 


TABLE A
Extended AAS model
	Description
	Equation

	Peak normalized element radiation pattern
	


	Peak gain normalized element radiation pattern
	

	Sub-array excitation
	

	Sub-array radiation pattern
	
, where


	Array excitation
	
Where M and N is corresponding to (Row × Column) in Table 9, row 1.6.

	Composite array radiation pattern
	
, where

Where M and N is corresponding to (Row × Column) in Table 9, row 1.6.
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Attention: The information contained in this document is temporary in nature and does not necessarily represent material that has been agreed by the group concerned. Since the material may be subject to revision during the meeting, caution should be exercised in using the document for the development of any further contribution on the subject.
M:\BRSGD\TEXT2019\SG05\WP5D\DT\422Rev2e.docx
M:\BRSGD\TEXT2019\SG05\WP5D\DT\422Rev2e.docx
image1.png




image2.emf
Annex 1.docx


Annex 1.docx
- 18 -

XXX-E

Annex 1

Excerption of material contained in 3GPP TS 38.104 v.16.6.0 (2020-12) 

This Annex excerpted the materials contained in 3GPP TS 38.104 v.16.6.0, which are referred to in Tables 1 and 3A, regarding the IMT-2020 base station specification related parameters.

1 Spectrum mask

1.1	Bases station (non-AAS)

----- Start of excerpt -----

[bookmark: _Toc13080205][bookmark: _Toc29811704][bookmark: _Toc36817256][bookmark: _Toc37260172][bookmark: _Toc37267560][bookmark: _Toc44712162][bookmark: _Toc45893475][bookmark: _Toc53178202][bookmark: _Toc53178653][bookmark: _Toc61177892][bookmark: _Toc61178364]6.6.4.2.1	Basic limits for Wide Area BS (Category A)

For BS operating in Bands n5, n8, n12, n14, n18, n26, n28, n29, n71, basic limits are specified in table 6.6.4.2.1‑1.

Table 6.6.4.2.1-1: Wide Area BS operating band unwanted emission limits 
(NR bands below 1 GHz) for Category A

		Frequency offset of measurement filter ‑3dB point, f

		Frequency offset of measurement filter centre frequency, f_offset

		Basic limits (Note 1, 2)

		Measurement bandwidth



		0 MHz  f < 5 MHz

		0.05 MHz  f_offset < 5.05 MHz

		[image: ]

		100 kHz 



		5 MHz  f <

min(10 MHz, fmax)

		5.05 MHz  f_offset <

min(10.05 MHz, f_offsetmax)

		-14 dBm

		100 kHz 



		10 MHz  f  fmax

		10.05 MHz  f_offset < f_offsetmax 

		-13 dBm (Note 3)

		100 kHz 



		NOTE 1:	For a BS supporting non-contiguous spectrum operation within any operating band, the emission limits within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks on each side of the sub-block gap. Exception is f ≥ 10MHz from both adjacent sub-blocks on each side of the sub-block gap, where the emission limits within sub-block gaps shall be -13 dBm/100 kHz.

NOTE 2:	For a multi-band connector with Inter RF Bandwidth gap < 2*ΔfOBUE the emission limits within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap.

NOTE 3:	The requirement is not applicable when fmax < 10 MHz.







For BS operating in Bands n1, n2, n3, n7, n25, n30, n34, n38, n39, n40, n41, n48, n50, n65, n66, n70, n74, n75, n77, n78, n79, n90, n92, n94,  basic limits are specified in table 6.6.4.2.1-2:

Table 6.6.4.2.1-2: Wide Area BS operating band unwanted emission limits 
(NR bands above 1 GHz) for Category A

		Frequency offset of measurement filter ‑3dB point, f

		Frequency offset of measurement filter centre frequency, f_offset

		Basic limits (Note 1, 2)

		Measurement bandwidth



		0 MHz  f < 5 MHz

		0.05 MHz  f_offset < 5.05 MHz

		[image: ]

		100 kHz 



		5 MHz  f <

min(10 MHz, fmax)

		5.05 MHz  f_offset <

min(10.05 MHz, f_offsetmax)

		-14 dBm

		100 kHz 



		10 MHz  f  fmax

		10.5 MHz  f_offset < f_offsetmax 

		-13 dBm (Note 3)

		1MHz 



		NOTE 1:	For a BS supporting non-contiguous spectrum operation within any operating band, the emission limits within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks on each side of the sub-block gap, where the contribution from the far-end sub-block shall be scaled according to the measurement bandwidth of the near-end sub-block. Exception is f ≥ 10MHz from both adjacent sub-blocks on each side of the sub-block gap, where the emission limits within sub-block gaps shall be ‑13 dBm/1 MHz.

NOTE 2:	For a multi-band connector with Inter RF Bandwidth gap < 2*ΔfOBUE the emission limits within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap, where the contribution from the far-end sub-block or RF Bandwidth shall be scaled according to the measurement bandwidth of the near-end sub-block or RF Bandwidth.

NOTE 3:	The requirement is not applicable when fmax < 10 MHz.







[bookmark: _Toc21127496][bookmark: _Toc29811705][bookmark: _Toc36817257][bookmark: _Toc37260173][bookmark: _Toc37267561][bookmark: _Toc44712163][bookmark: _Toc45893476][bookmark: _Toc53178203][bookmark: _Toc53178654][bookmark: _Toc61177893][bookmark: _Toc61178365]6.6.4.2.2	Basic limits for Wide Area BS (Category B)

For Category B Operating band unwanted emissions, there are two options for the basic limits that may be applied regionally. Either the basic limits in clause 6.6.4.2.2.1 or clause 6.6.4.2.2.2 shall be applied.
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For BS operating in Bands n5, n8, n12, n20, n26, n28, n29, n71, the basic limits are specified in table 6.6.4.2.2.1-1:

Table 6.6.4.2.2.1-1: Wide Area BS operating band unwanted emission limits 
(NR bands below 1 GHz) for Category B

		Frequency offset of measurement filter ‑3dB point, f

		Frequency offset of measurement filter centre frequency, f_offset

		Basic limits (Note 1, 2)

		Measurement bandwidth



		0 MHz  f < 5 MHz

		0.05 MHz  f_offset < 5.05 MHz

		[image: ]

		100 kHz 



		5 MHz  f <

min(10 MHz, fmax)

		5.05 MHz  f_offset <

min(10.05 MHz, f_offsetmax)

		-14 dBm

		100 kHz 



		10 MHz  f  fmax

		10.05 MHz  f_offset < f_offsetmax 

		-16 dBm (Note 3)

		100 kHz 



		NOTE 1:	For a BS supporting non-contiguous spectrum operation within any operating band, the emission limits within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks on each side of the sub-block gap, where the contribution from the far-end sub-block shall be scaled according to the measurement bandwidth of the near-end sub-block. Exception is f ≥ 10MHz from both adjacent sub-blocks on each side of the sub-block gap, where the emission limits within sub-block gaps shall be ‑16 dBm/100 kHz.

NOTE 2:	For a multi-band connector with Inter RF Bandwidth gap < 2*ΔfOBUE the emission limits within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap, where the contribution from the far-end sub-block or RF Bandwidth shall be scaled according to the measurement bandwidth of the near-end sub-block or RF Bandwidth.

NOTE 3:	The requirement is not applicable when fmax < 10 MHz.







For BS operating in Bands n1, n2, n3, n7, n25, n34, n38, n39, n40, n41, n48, n50, n65, n66, n70, n75, n77, n78, n79, n90, n92, n94, basic limits are specified in tables 6.6.4.2.2.1-2:

Table 6.6.4.2.2.1-2: Wide Area BS operating band unwanted emission limits 
(NR bands above 1 GHz) for Category B

		Frequency offset of measurement filter ‑3dB point, f

		Frequency offset of measurement filter centre frequency, f_offset

		Basic limits (Note 1, 2)

		Measurement bandwidth



		0 MHz  f < 5 MHz

		0.05 MHz  f_offset < 5.05 MHz

		[image: ]

		100 kHz 



		5 MHz  f <

min(10 MHz, fmax)

		5.05 MHz  f_offset <

min(10.05 MHz, f_offsetmax)

		-14 dBm

		100 kHz 



		10 MHz  f  fmax

		10.5 MHz  f_offset < f_offsetmax 

		-15 dBm (Note 3)

		1MHz 



		NOTE 1:	For a BS supporting non-contiguous spectrum operation within any operating band, the emission limits within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks on each side of the sub-block gap, where the contribution from the far-end sub-block shall be scaled according to the measurement bandwidth of the near-end sub-block. Exception is f ≥ 10MHz from both adjacent sub-blocks on each side of the sub-block gap, where the emission limits within sub-block gaps shall be ‑15 dBm/1 MHz.

NOTE 2:	For a multi-band connector with Inter RF Bandwidth gap < 2*ΔfOBUE the emission limits within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap, where the contribution from the far-end sub-block or RF Bandwidth shall be scaled according to the measurement bandwidth of the near-end sub-block or RF Bandwidth.

NOTE 3:	The requirement is not applicable when fmax < 10 MHz.
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The limits in this clause are intended for Europe and may be applied regionally for BS operating in bands n1, n3, n7, n8, n38, n65.

For a BS operating in bands n1, n3, n8, n65 or BS type 1-C operating in bands n7 or n38, basic limits are specified in Table 6.6.4.2.2.2-1:

Table 6.6.4.2.2.2-1: Regional Wide Area BS operating band unwanted emission limits for Category B

		Frequency offset of measurement filter ‑3dB point, f

		Frequency offset of measurement filter centre frequency, f_offset

		Basic limits (Note 1, 2)

		Measurement bandwidth



		0 MHz  f < 0.2 MHz

		0.015 MHz  f_offset < 0.215 MHz 

		-14 dBm

		30 kHz 



		0.2 MHz  f < 1 MHz

		0.215 MHz  f_offset < 1.015 MHz

		



		30 kHz 



		(Note 4)

		1.015 MHz  f_offset < 1.5 MHz 

		-26 dBm

		30 kHz 



		1 MHz  f 

min( 10 MHz, fmax) 

		1.5 MHz  f_offset <

min(10.5 MHz, f_offsetmax)

		-13 dBm

		1 MHz 



		10 MHz  f  fmax

		10.5 MHz  f_offset < f_offsetmax 

		-15 dBm (Note 3)

		1 MHz 



		NOTE 1:	For a BS supporting non-contiguous spectrum operation within any operating band, the minimum requirement within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks on each side of the sub-block gap, where the contribution from the far-end sub-block shall be scaled according to the measurement bandwidth of the near-end sub-block. Exception is f ≥ 10MHz from both adjacent sub-blocks on each side of the sub-block gap, where the minimum requirement within sub-block gaps shall be -15dBm/1MHz.

NOTE 2:	For a multi-band connector with Inter RF Bandwidth gap < 2*ΔfOBUE the minimum requirement within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap, where the contribution from the far-end sub-block or RF Bandwidth shall be scaled according to the measurement bandwidth of the near-end sub-block or RF Bandwidth.

NOTE 3:	The requirement is not applicable when fmax < 10 MHz.

NOTE 4:	This frequency range ensures that the range of values of f_offset is continuous.
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For Medium Range BS, basic limits are specified in table 6.6.4.2.3-1 and table 6.6.4.2.3-2.

[bookmark: _Hlk515785994]For the tables in this clause for BS type 1-C Prated,x = Prated,c,AC, and for BS type 1-H Prated,x = Prated,c,cell – 10*log10(NTXU,countedpercell), and for BS type 1-O Prated,x = Prated,c,TRP – 9 dB.

Table 6.6.4.2.3-1: Medium Range BS operating band unwanted emission limits, 31< Prated,x  38 dBm

		Frequency offset of measurement filter ‑3dB point, f

		Frequency offset of measurement filter centre frequency, f_offset

		Basic limits (Note 1, 2)

		Measurement bandwidth 



		0 MHz  f < 5 MHz

		0.05 MHz  f_offset < 5.05 MHz

		




		100 kHz 



		5 MHz  f < min(10 MHz, Δfmax)

		5.05 MHz  f_offset < min(10.05 MHz, f_offsetmax)

		Prated,x  - 60dB

		100 kHz 



		10 MHz  f  fmax

		10.05 MHz  f_offset < f_offsetmax

		Min(Prated,x  - 60dB, -25dBm) (Note 3)

		100 kHz



		NOTE 1:	For a BS supporting non-contiguous spectrum operation within any operating band the emission limits within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks on each side of the sub-block gap. Exception is f ≥ 10MHz from both adjacent sub-blocks on each side of the sub-block gap, where the emission limits within sub-block gaps shall be Min(Prated,x -60dB, ‑25dBm)/100kHz.

NOTE 2:	For a multi-band connector with Inter RF Bandwidth gap < 2*ΔfOBUE the emission limits within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap.

NOTE 3:	The requirement is not applicable when fmax < 10 MHz.







Table 6.6.4.2.3-2: Medium Range BS operating band unwanted emission limits, Prated,x  31 dBm

		Frequency offset of measurement filter ‑3dB point, f

		Frequency offset of measurement filter centre frequency, f_offset

		Basic limits (Note 1, 2)

		Measurement bandwidth 



		0 MHz  f < 5 MHz

		0.05 MHz  f_offset < 5.05 MHz

		



		100 kHz 



		5 MHz  f < min(10 MHz, Δfmax)

		5.05 MHz  f_offset < min(10.05 MHz, f_offsetmax)

		-29 dBm

		100 kHz 



		10 MHz  f  fmax

		10.05 MHz  f_offset < f_offsetmax

		-29 dBm (Note 3)

		100 kHz



		NOTE 1:	For a BS supporting non-contiguous spectrum operation within any operating band the emission limits within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks on each side of the sub-block gap. Exception is f ≥ 10MHz from both adjacent sub-blocks on each side of the sub-block gap, where the emission limits within sub-block gaps shall be -29dBm/100kHz.

NOTE 2:	For a multi-band connector with Inter RF Bandwidth gap < 2*ΔfOBUE the emission limits within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap.

NOTE 3:	The requirement is not applicable when fmax < 10 MHz.
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For Local Area BS, basic limits are specified in table 6.6.4.2.4-1.

Table 6.6.4.2.4-1: Local Area BS operating band unwanted emission limits

		Frequency offset of measurement filter ‑3dB point, f

		Frequency offset of measurement filter centre frequency, f_offset

		Basic limits (Note 1, 2)

		Measurement bandwidth 



		0 MHz  f < 5 MHz

		0.05 MHz  f_offset < 5.05 MHz

		



		100 kHz 



		5 MHz  f < min(10 MHz, Δfmax)

		5.05 MHz  f_offset < min(10.05 MHz, f_offsetmax)

		-37 dBm

		100 kHz 



		10 MHz  f  fmax

		10.05 MHz  f_offset < f_offsetmax 

		-37 dBm (Note 10)

		100 kHz 



		NOTE 1:	For a BS supporting non-contiguous spectrum operation within any operating band the emission limits within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks on each side of the sub-block gap. Exception is f ≥ 10MHz from both adjacent sub-blocks on each side of the sub-block gap, where the emission limits within sub-block gaps shall be -37dBm/100kHz.

NOTE 2:	For a multi-band connector with Inter RF Bandwidth gap < 2*ΔfOBUE the emission limits within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap

NOTE 3:	The requirement is not applicable when fmax < 10 MHz.





----- End of excerpt -----

1.2	Bases station (AAS)
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9.7.4.2	Minimum requirement for BS type 1-O

Out-of-band emissions in FR1 are limited by OTA operating band unwanted emission limits. Unless otherwise stated, the operating band unwanted emission limits in FR1 are defined from ΔfOBUE below the lowest frequency of each supported downlink operating band up to ΔfOBUE above the highest frequency of each supported downlink operating band. The values of ΔfOBUE are defined in table 9.7.1-1 for the NR operating bands.

The requirements shall apply whatever the type of transmitter considered and for all transmission modes foreseen by the manufacturer's specification. For a RIB operating in multi-carrier or contiguous CA, the requirements apply to BS channel bandwidths of the outermost carrier for the frequency ranges defined in clause 6.6.4.1.

For a RIB operating in non-contiguous spectrum, the requirements shall apply inside any sub-block gap for the frequency ranges defined in clause 6.6.4.1.

For a multi-band RIB, the requirements shall apply inside any Inter RF Bandwidth gap for the frequency ranges defined in clause 6.6.4.1.

The OTA operating band unwanted emission requirement for BS type 1-O is that for each applicable basic limit in clause 6.6.4.2, the power of any unwanted emission shall not exceed an OTA limit specified as the basic limit + X, where X = 9 dB.

----- End of excerpt -----

2	ACLR
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6.6.3.2	Limits and Basic limits

The ACLR is defined with a square filter of bandwidth equal to the transmission bandwidth configuration of the transmitted signal (BWConfig) centred on the assigned channel frequency and a filter centred on the adjacent channel frequency according to the tables below.

For operation in paired and unpaired spectrum, the ACLR shall be higher than the value specified in table 6.6.3.2‑1.

Table 6.6.3.2-1: Base station ACLR limit

		BS channel bandwidth of lowest/highest carrier transmitted BWChannel (MHz)

		BS adjacent channel centre frequency offset below the lowest or above the highest carrier centre frequency transmitted

		Assumed adjacent channel carrier (informative)

		Filter on the adjacent channel frequency and corresponding filter bandwidth

		ACLR limit



		5, 10, 15, 20, 25, 30, 40, 50, 60, 70, 80, 90,100 

		BWChannel

		NR of same BW (Note 2)

		Square (BWConfig)

		45 dB



		

		2 x BWChannel

		NR of same BW (Note 2)

		Square (BWConfig)

		45 dB



		

		BWChannel /2 + 2.5 MHz

		5 MHz E-UTRA

		Square (4.5 MHz)

		45 dB (Note 3)



		

		BWChannel /2 + 7.5 MHz

		5 MHz E-UTRA

		Square (4.5 MHz)

		45 dB (Note 3)



		NOTE 1:	BWChannel and BWConfig are the BS channel bandwidth and transmission bandwidth configuration of the lowest/highest carrier transmitted on the assigned channel frequency.

NOTE 2:	With SCS that provides largest transmission bandwidth configuration (BWConfig).

NOTE 3:	The requirements are applicable when the band is also defined for E-UTRA or UTRA.





----- End of excerpt -----

3	Spurious emissions
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6.6.5.2.1	General transmitter spurious emissions requirements

The basic limits of either table 6.6.5.2.1-1 (Category A limits) or table 6.6.5. 2.1-2 (Category B limits) shall apply. The application of either Category A or Category B limits shall be the same as for operating band unwanted emissions in clause 6.6.4.

Table 6.6.5.2.1-1: General BS transmitter spurious emission limits in FR1, Category A

		Spurious frequency range

		Basic limit

		Measurement bandwidth

		Notes



		9 kHz – 150 kHz

		

		1 kHz

		Note 1, Note 4



		150 kHz – 30 MHz

		

		10 kHz 

		Note 1, Note 4



		30 MHz – 1 GHz

		

		100 kHz

		Note 1



		1 GHz   12.75 GHz

		-13 dBm

		1 MHz

		Note 1, Note 2



		12.75 GHz – 5th harmonic of the upper frequency edge of the DL operating band in GHz

		

		1 MHz

		Note 1, Note 2, Note 3



		12.75 GHz - 26 GHz

		

		1 MHz

		Note 1, Note 2, Note 5



		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 DL operating band is reaching beyond 12.75 GHz.

NOTE 4:	This spurious frequency range applies only to BS type 1-C and BS type 1-H. 

NOTE 5:	Applies only for band n46 and n96.







Table 6.6.5.2.1-2: General BS transmitter spurious emission limits in FR1, Category B

		Spurious frequency range

		Basic limit

		Measurement bandwidth

		Notes



		9 kHz – 150 kHz

		

		1 kHz

		Note 1, Note 4



		150 kHz – 30 MHz

		-36 dBm

		10 kHz 

		Note 1, Note 4



		30 MHz – 1 GHz

		

		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 DL operating band in GHz

		-30 dBm

		1 MHz

		Note 1, Note 2, Note 3



		12.75 GHz - 26 GHz

		- 30 dBm

		1 MHz

		Note 1, Note 2, Note 5



		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 DL operating band is reaching beyond 12.75 GHz.

NOTE 4:	This spurious frequency range applies only to BS type 1-C and BS type 1-H. 

NOTE 5:	Applies only for band n46.





----- End of excerpt -----

4	Blocking response

4.1	Bases station (non-AAS)

----- Start of excerpt -----
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The in-band blocking characteristics is a measure of the receiver's ability to receive a wanted signal at its assigned channel at the antenna connector for BS type 1-C or TAB connector for BS type 1-H in the presence of an unwanted interferer, which is an NR signal for general blocking or an NR signal with one resource block for narrowband blocking.
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The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel, with a wanted and an interfering signal coupled to BS type 1-C antenna connector or BS type 1‑H TAB connector using the parameters in tables 7.4.2.2-1, 7.4.2.2-2 and 7.4.2.2-3 for general blocking and narrowband blocking requirements. Narrowband blocking requirements are not applied for band n46 and n96. The reference measurement channel for the wanted signal is identified in clause 7.2.2 for each BS channel bandwidth and further specified in annex A.1. The characteristics of the interfering signal is further specified in annex D. 

For NB-IoT operation in NR in-band, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel, with a wanted and an interfering signal coupled to BS type 1-C antenna connector using the parameters in tables 7.4.2.2-1, 7.4.2.2-2a and 7.4.2.2-3 for general blocking and narrowband blocking requirements. The reference measurement channel for the NB-IoT wanted signal is identified in clause 7.2.1 of TS 36.104 [13]. The characteristics of the interfering signal is further specified in annex D.

The in-band blocking requirements apply outside the Base Station RF Bandwidth or Radio Bandwidth. The interfering signal offset is defined relative to the Base Station RF Bandwidth edges or Radio Bandwidth edges.

The in-band blocking requirement shall apply from FUL,low - ΔfOOB to FUL,high + ΔfOOB, excluding the downlink frequency range of the FDD operating band. The ΔfOOB for BS type 1-C and BS type 1-H is defined in table 7.4.2.2-0.

Minimum conducted requirement is defined at the antenna connector for BS type 1-C and at the TAB connector for BS type 1-H.

Table 7.4.2.2-0: ΔfOOB offset for NR operating bands

		BS type

		Operating band characteristics

		ΔfOOB (MHz)



		

		FUL,high – FUL,low ≤ 200 MHz

		20



		BS type 1-C

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

		60



		

		

		



		

		FUL,high – FUL,low < 100 MHz

		20



		BS type 1-H

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

		60



		

		

		







For band n46 and n96, ΔfOOB for BS type 1-C and BS type 1-H is defined in table 7.4.2.2-0a.

Table 7.4.2.2-0a: ΔfOOB offset for NR operating bands for band n46 and n96

		Operating band 

		ΔfOOB (MHz)



		n46

		60 



		n96

		70







For a BS operating in non-contiguous spectrum within any operating band, the in-band blocking requirements apply in addition inside any sub-block gap, in case the sub-block gap size is at least as wide as twice the interfering signal minimum offset in tables 7.4.2.2-1. The interfering signal offset is defined relative to the sub-block edges inside the sub-block gap.

For a multi-band connector, the blocking requirements apply in the in-band blocking frequency ranges for each supported operating band. The requirement shall apply in addition inside any Inter RF Bandwidth gap, in case the Inter RF Bandwidth gap size is at least as wide as twice the interfering signal minimum offset in tables 7.4.2.2-1.

For a BS operating in non-contiguous spectrum within any operating band, the narrowband blocking requirement shall apply in addition inside any sub-block gap, in case the sub-block gap size is at least as wide as the channel bandwidth of the NR interfering signal in Table 7.4.2.2-3. The interfering signal offset is defined relative to the sub-block edges inside the sub-block gap.

For a multi-band connector, the narrowband blocking requirement shall apply in addition inside any Inter RF Bandwidth gap, in case the Inter RF Bandwidth gap size is at least as wide as the NR interfering signal in Table 7.4.2.2-3. The interfering signal offset is defined relative to the Base Station RF Bandwidth edges inside the Inter RF Bandwidth gap.

Table 7.4.2.2-1: Base station general blocking requirement

		BS channel bandwidth of the lowest/highest carrier received (MHz)

		Wanted signal mean power (dBm)

		Interfering signal mean power (dBm)

		Interfering signal centre frequency minimum offset from the lower/upper Base Station RF Bandwidth edge or sub-block edge inside a sub-block gap (MHz)

		Type of interfering signal



		5, 10, 15, 20

		PREFSENS + 6 dB

		Wide Area BS: -43

Medium Range BS: -38

Local Area BS: -35

		±7.5

		5 MHz DFT-s-OFDM NR signal

15 kHz SCS, 25 RBs



		25, 30, 40, 50, 60, 70, 80, 90, 100

		PREFSENS + 6 dB

		Wide Area BS: -43

Medium Range BS: -38

Local Area BS: -35

		±30

		20 MHz DFT-s-OFDM NR signal

15 kHz SCS, 100 RBs



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







Table 7.4.2.2-1a: Base station general blocking requirement for n46

		BS channel bandwidth of the lowest/highest carrier received (MHz)

		Wanted signal mean power (dBm)

		Interfering signal mean power (dBm)

		Interfering signal centre frequency minimum offset from the lower/upper Base Station RF Bandwidth edge or sub-block edge inside a sub-block gap (MHz)

		Type of interfering signal



		10, 20, 40, 60, 80

		PREFSENS + 6 dB

		Medium Range BS: -38

Local Area BS: -35 

		±30

		20 MHz DFT-s-OFDM NR signal

15 kHz SCS, 100 RBs



		NOTE:	PREFSENS depends on the RAT. For NR, PREFSENS depends also on the BS channel bandwidth as specified in tables 7.2.2-2a and 7.2.2-3a.







Table 7.4.2.2-1b: Base station general blocking requirement for n96

		BS channel bandwidth of the lowest/highest carrier received (MHz)

		Wanted signal mean power (dBm)

		Interfering signal mean power (dBm)

		Interfering signal centre frequency minimum offset from the lower/upper Base Station RF Bandwidth edge or sub-block edge inside a sub-block gap (MHz)

		Type of interfering signal



		20, 40, 60, 80

		PREFSENS + 6 dB

		Medium Range BS: -38

Local Area BS: -35 

		±30

		20 MHz DFT-s-OFDM NR signal

15 kHz SCS, 100 RBs



		NOTE 1:	PREFSENS depends on the RAT. For NR, PREFSENS depends also on the BS channel bandwidth as specified in tables 7.2.2-2a and 7.2.2-3a.







Table 7.4.2.2-2: Base Station narrowband blocking requirement

		BS channel bandwidth of the lowest/highest carrier received (MHz)

		Wanted signal mean power (dBm)

		Interfering signal mean power (dBm)



		5, 10, 15, 20, 25, 30, 40, 50, 60, 70, 80,90, 100 (Note 1)

		PREFSENS + 6 dB

		Wide Area BS: -49

Medium Range BS: -44

Local Area BS: -41



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

NOTE 2:	PREFSENS depends on the BS channel bandwidth as specified in tables 7.2.2-1, 7.2.2-2 and 7.2.2-3. 

NOTE 3:	7.5 kHz shift is not applied to the wanted signal.







Table 7.4.2.2-2a: Base Station narrowband blocking requirement for NB-IoT operation in NR in-band

		BS channel bandwidth (MHz)

		Wanted signal mean power (dBm)

		Interfering signal mean power (dBm)



		5, 10, 15, 20, 25, 30, 40, 50 

		PREFSENS + x dB (Note 2)

		Wide Area: -49

Medium Range: -44

Local Area: -41



		NOTE 1:	PREFSENS depends on the sub-carrier spacing as specified in tables 7.2.1-5, 7.2.1-5a and 7.2.1-5c of TS 36.104 [13]. 

NOTE 2: 	“x” is equal to 8 in case of 5 MHz channel bandwidth and equal to 6 otherwise.







Table 7.4.2.2-3: Base Station narrowband blocking interferer frequency offsets

		BS channel bandwidth of the lowest/highest carrier received (MHz)

		Interfering RB centre frequency offset to the lower/upper Base Station RF Bandwidth edge or sub-block edge inside a sub-block gap (kHz) (Note 2)

		Type of interfering signal



		5

		±(350+m*180),

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

		5 MHz DFT-s-OFDM NR signal, 15 kHz SCS, 1 RB



		10

		±(355+m*180),

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

		



		15

		±(360+m*180),

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

		



		20

		±(350+m*180),

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

		



		25

		±(565+m*180),

m=0, 1, 2, 3, 4, 29, 54, 79, 99

		20 MHz DFT-s-OFDM NR signal, 15 kHz SCS, 1 RB



		30

		±(570+m*180),

m=0, 1, 2, 3, 4, 29, 54, 79, 99

		



		40

		±(565+m*180),

m=0, 1, 2, 3, 4, 29, 54, 79, 99

		



		50

		±(560+m*180),

m=0, 1, 2, 3, 4, 29, 54, 79, 99

		



		60

		±(570+m*180),

m=0, 1, 2, 3, 4, 29, 54, 79, 99

		



		70

		±(565+m*180),

m=0, 1, 2, 3, 4, 29, 54, 79, 99

		



		80

		±(560+m*180),

m=0, 1, 2, 3, 4, 29, 54, 79, 99

		



		90

		±(570+m*180),

m=0, 1, 2, 3, 4, 29, 54, 79, 99

		



		100

		±(565+m*180),

m=0, 1, 2, 3, 4, 29, 54, 79, 99

		



		NOTE 1:	Interfering signal consisting of one resource block positioned at the stated offset, the channel bandwidth of the interfering signal is located adjacently to the lower/upper Base Station RF Bandwidth edge or sub-block edge inside a sub-block gap. 

NOTE 2:	The centre of the interfering RB refers to the frequency location between the two central subcarriers.





----- End of excerpt -----

----- Start of excerpt -----
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The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel, with a wanted and an interfering signal coupled to BS type 1-C antenna connector or BS type 1-H TAB connector using the parameters in table 7.5.2-1. For band n46 and n96, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel, with a wanted and an interfering signal coupled to BS type 1-C antenna connector or BS type 1-H TAB connector using the parameters in table 7.5.2-1a. The reference measurement channel for the wanted signal is identified in clause 7.2.2 for each BS channel bandwidth and further specified in annex A.1. The characteristics of the interfering signal is further specified in annex D. 

For NB-IoT operation in NR in-band, the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel, with a wanted and an interfering signal coupled to BS type 1-C antenna connector using the parameters in table 7.5.2-1. The reference measurement channel for the NB-IoT wanted signal is identified in clause 7.2.1 of TS 36.104 [13]. 

The out-of-band blocking requirement apply from 1 MHz to FUL,low - ΔfOOB and from FUL,high + ΔfOOB up to 12750 MHz, including the downlink frequency range of the FDD operating band for BS supporting FDD. The ΔfOOB for BS type 1-C and BS type 1-H is defined in table 7.4.2.2-0.

Minimum conducted requirement is defined at the antenna connector for BS type 1-C and at the TAB connector for BS type 1-H.

For a multi-band connector, the requirement in the out-of-band blocking frequency ranges apply for each operating band, with the exception that the in-band blocking frequency ranges of all supported operating bands according to clause 7.4.2.2 shall be excluded from the out-of-band blocking requirement.

Table 7.5.2-1: Out-of-band blocking performance requirement for NR

		Wanted Signal mean power (dBm)

		Interfering Signal mean power (dBm)

		Type of Interfering Signal



		PREFSENS +6 dB
(Note)

		-15 

		CW carrier 



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

NOTE 2: 	For NB-IoT, up to 24 exceptions are allowed for spurious response frequencies in each wanted signal frequency when measured using a 1MHz step size. For these exceptions the above throughput requirement shall be met when the blocking signal is set to a level of -40 dBm for 15 kHz subcarrier spacing and -46 dBm for 3.75 kHz subcarrier spacing. In addition, each group of exceptions shall not exceed three contiguous measurements using a 1MHz step size.

NOTE 3:	Void





----- End of excerpt -----

4.2	Bases station (AAS)
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[bookmark: _Toc21127717][bookmark: _Toc29811926][bookmark: _Toc36817478][bookmark: _Toc37260400][bookmark: _Toc37267788][bookmark: _Toc44712394][bookmark: _Toc45893706][bookmark: _Toc53178420][bookmark: _Toc53178871][bookmark: _Toc61178122][bookmark: _Toc61178594]10.5.2	OTA in-band blocking
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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)

		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 + 6 dB

		Wide Area BS: -43 - ΔOTAREFSENS

Medium Range BS: -38 - ΔOTAREFSENS

Local Area BS: -35 - ΔOTAREFSENS

		±7.5

		



		5, 10, 15, 20

		EISminSENS + 6 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 + 6 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 + 6 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







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.





----- End of excerpt -----
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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.





----- End of excerpt -----

5	ACS

5.1	Bases station (non-AAS)

----- Start of excerpt -----

[bookmark: _Toc21127536][bookmark: _Toc29811745][bookmark: _Toc36817297][bookmark: _Toc37260214][bookmark: _Toc37267602][bookmark: _Toc44712204][bookmark: _Toc45893517][bookmark: _Toc53178239][bookmark: _Toc53178690][bookmark: _Toc61177929][bookmark: _Toc61178401]7.4.1.2	Minimum requirement for BS type 1-C and BS type 1-H

The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channel.

For BS, the wanted and the interfering signal coupled to the BS type 1-C antenna connector or BS type 1-H TAB connector are specified in table 7.4.1.2-1 and the frequency offset between the wanted and interfering signal in table 7.4.1.2-2 for ACS. The reference measurement channel for the wanted signal is identified in table 7.2.2-1, 7.2.2-2 and 7.2.2-3 for each BS channel bandwidth and further specified in annex A.1. The characteristics of the interfering signal is further specified in annex D.

For BS operating in band n46 and n96, the wanted and the interfering signal coupled to the BS type 1-C antenna connector or BS type 1-H TAB connector are specified in table 7.4.1.2-1a and the frequency offset between the wanted and interfering signal in table 7.4.1.2-2a for ACS. The reference measurement channel for the wanted signal is identified in table 7.2.2-2a and 7.2.2-3a for each BS channel bandwidth and further specified in annex A.1a. The characteristics of the interfering signal is further specified in annex D.

For BS supporting NB-IoT operation in NR in-band, the wanted and the interfering signal coupled to the BS type 1-C antenna connector are specified in table 7.4.1.2-1 and the frequency offset between the wanted and interfering signal in table 7.4.1.2-2 for ACS. The reference measurement channel for the NB-IoT wanted signal is identified in clause 7.2.1 of TS 36.104 [13]. The characteristics of the interfering signal is further specified in annex D.

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

For a BS operating in non-contiguous spectrum within any operating band, the ACS requirement shall apply in addition inside any sub-block gap, in case the sub-block gap size is at least as wide as the NR interfering signal in table 7.4.1.2-2. The interfering signal offset is defined relative to the sub-block edges inside the sub-block gap.

For a multi-band connector, the ACS requirement shall apply in addition inside any Inter RF Bandwidth gap, in case the Inter RF Bandwidth gap size is at least as wide as the NR interfering signal in table 7.4.1.2‑2. The interfering signal offset is defined relative to the Base Station RF Bandwidth edges inside the Inter RF Bandwidth gap.

Minimum conducted requirement is defined at the antenna connector for BS type 1-C and at the TAB connector for BS type 1-H.

Table 7.4.1.2-1: Base station ACS requirement

		BS channel bandwidth of the lowest/highest carrier received (MHz)

		Wanted signal mean power (dBm)

		Interfering signal mean power (dBm)



		5, 10, 15, 20, 
25, 30, 40, 50, 60, 70, 80, 90, 100  
(Note 1)

		PREFSENS + 6 dB

		Wide Area BS: -52

Medium Range BS: -47

Local Area BS: -44



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

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







Table 7.4.1.2-1a: Base station ACS requirement for band n46 and n96

		BS channel bandwidth of the lowest/highest carrier received (MHz)

		Wanted signal mean power (dBm)

		Interfering signal mean power (dBm)



		10, 20, 40, 60, 80 (Note 1)

		PREFSENS + 6 dB

		Medium Range BS: -47 

Local Area BS: -44



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

NOTE 2:	PREFSENS depends on the RAT. For NR, PREFSENS depends also on the BS channel bandwidth as specified in tables 7.2.2-2a, 7.2.2-3a.

NOTE 3:	Void.







Table 7.4.1.2-2: Base Station ACS interferer frequency offset values

		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

		







Table 7.4.1.2-2: Base Station ACS interferer frequency offset values for band n46 and n96

		BS channel bandwidth of the lowest/highest carrier received (MHz)

		Interfering signal centre frequency offset from the lower/upper Base Station RF Bandwidth edge or sub-block edge inside a sub-block gap (MHz)

		Type of interfering signal



		10

		±9.4675

		



		20

		±9.4625

		20 MHz DFT-s-OFDM NR signal



		40

		±9.4675

		15 kHz SCS, 100 RBs



		60

		±9.4725

		



		80

		±9.4625

		





----- End of excerpt -----

5.2	Bases station (AAS)
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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

		





----- End of excerpt -----
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[bookmark: dbreak]Annex 2

Excerption of material contained in 3GPP TS 38.101-1 v.16.6.0 (2020-12)

This Annex excerpted the materials contained in 3GPP TS 38.101-1 v.16.6.0, which are referred to in Tables 1 and 3A, regarding the IMT-2020 mobile station specification related parameters.

1	Spectrum mask

----- Start of excerpt -----

[bookmark: _Toc21344352][bookmark: _Toc29801838][bookmark: _Toc29802262][bookmark: _Toc29802887][bookmark: _Toc36107629][bookmark: _Toc37251395][bookmark: _Toc45888275][bookmark: _Toc45888874][bookmark: _Toc59650201][bookmark: _Toc61357471][bookmark: _Toc61359245]6.5.2.2	Spectrum emission mask

The spectrum emission mask of the UE applies to frequencies (ΔfOOB) starting from the  edge of the assigned NR channel bandwidth. For frequencies offset greater than ΔfOOB, the spurious requirements in clause 6.5.3 are applicable.

NOTE:	For measurement conditions at the edge of each frequency range, the lowest frequency of the measurement position in each frequency range should be set at the lowest boundary of the frequency range plus MBW/2. The highest frequency of the measurement position in each frequency range should be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement bandwidth defined for the protected band.

The power of any UE emission shall not exceed the levels specified in Table 6.5.2.2-1 for the specified channel bandwidth.

Table 6.5.2.2-1: General NR spectrum emission mask

		Spectrum emission limit (dBm) / Channel bandwidth



		ΔfOOB

(MHz)

		5

MHz

		10

MHz

		15

MHz

		20

MHz

		25

MHz

		30 MHz

		40

MHz

		50

MHz

		60

MHz

		70

MHz

		80

MHz

		90

MHz

		100

MHz

		Measurement bandwidth



		± 0-1

		-13

		-13

		-13

		-13

		-13

		-13

		-13

		

		

		

		

		

		

		1 % channel bandwidth



		± 0-1

		

		

		

		

		

		

		

		-24

		-24

		-24

		-24

		-24

		-24

		30 kHz



		± 1-5

		-10

		-10

		-10

		-10

		-10

		-10

		-10

		-10

		-10

		-10

		-10

		-10

		-10

		1 MHz



		± 5-6

		-13

		-13

		-13

		-13

		-13

		-13

		-13

		-13

		-13

		-13

		-13

		-13

		-13

		



		± 6-10

		-25

		

		

		

		

		

		

		

		

		

		

		

		

		



		± 10-15

		

		-25

		

		

		

		

		

		

		

		

		

		

		

		



		± 15-20

		

		

		-25

		

		

		

		

		

		

		

		

		

		

		



		± 20-25

		

		

		

		-25

		

		

		

		

		

		

		

		

		

		



		± 25-30

		

		

		

		

		-25

		

		

		

		

		

		

		

		

		



		± 30-35

		

		

		

		

		

		-25

		

		

		

		

		

		

		

		



		± 35-40

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		± 40-45

		

		

		

		

		

		

		-25

		

		

		

		

		

		

		



		± 45-50

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		± 50-55

		

		

		

		

		

		

		

		-25

		

		

		

		

		

		



		± 55-60

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		± 60-65

		

		

		

		

		

		

		

		

		-25

		

		

		

		

		



		± 65-70

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		± 70-75

		

		

		

		

		

		

		

		

		

		-25

		

		

		

		



		± 75-80

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		± 80-85

		

		

		

		

		

		

		

		

		

		

		-25

		

		

		



		± 85-90

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		± 90-95

		

		

		

		

		

		

		

		

		

		

		

		-25

		

		



		± 95-100

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		± 100-105

		

		

		

		

		

		

		

		

		

		

		

		

		-25

		





----- End of excerpt -----

2	ACLR
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NR Adjacent Channel Leakage power Ratio (NRACLR) is the ratio of the filtered mean power centred on the assigned NR channel frequency to the filtered mean power centred on an adjacent NR channel frequency at nominal channel spacing.

The assigned NR channel power and adjacent NR channel power are measured with rectangular filters with measurement bandwidths specified in Table 6.5.2.4.1-1.

If the measured adjacent channel power is greater than –50 dBm then the NRACLR shall be higher than the value specified in Table 6.5.2.4.1-2.

Table 6.5.2.4.1-1: NR ACLR measurement bandwidth

		NR channel bandwidth / NR ACLR measurement bandwidth



		

		5 MHz

		10 MHz

		15 MHz

		20 MHz

		25 MHz

		30 MHz

		40 MHz

		50 MHz

		60 MHz

		70 MHz

		80 MHz

		90 MHz

		100 MHz



		NR ACLR measurement bandwidth

(MHz)

		4.515

		9.375

		14.235

		19.095

		23.955

		28.815

		38.895

		48.615

		58.35

		68.07

		78.15

		88.23

		98.31







Table 6.5.2.4.1-2: NR ACLR requirement

		

		Power class 1.5

		Power class 2

		Power class 3



		NR ACLR

		31 dB

		31 dB

		30 dB





----- End of excerpt -----

3	Spurious emissions
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Unless otherwise stated, the spurious emission limits apply for the frequency ranges that are more than FOOB (MHz) in Table 6.5.3.1-1 from the edge of the channel bandwidth. The spurious emission limits in Table 6.5.3.1-2 apply for all transmitter band configurations (NRB) and channel bandwidths.

Table 6.5.3.1-1: Boundary between NR out of band and general spurious emission domain

		Channel bandwidth

		OOB boundary FOOB (MHz)



		BWChannel

		BWChannel + 5







Table 6.5.3.1-2: Requirement for general spurious emissions limits

		Frequency Range

		Maximum Level

		Measurement bandwidth

		NOTE



		9 kHz ≤ f < 150 kHz

		-36 dBm

		1 kHz

		



		150 kHz ≤ f < 30 MHz

		-36 dBm

		10 kHz

		



		30 MHz ≤ f < 1000 MHz

		-36 dBm

		100 kHz

		



		1 GHz ≤ f < 12.75 GHz

		-30 dBm

		1 MHz

		4



		

		-25 dBm

		1 MHz

		3



		12.75 GHz ≤ f < 5th harmonic of the upper frequency edge of the UL operating band in GHz

		-30 dBm

		1 MHz

		1



		12.75 GHz < f < 26 GHz

		-30 dBm

		1 MHz

		2



		NOTE 1:	Applies for Band that the upper frequency edge of the UL Band more than 2.69 GHz

NOTE 2:	Applies for Band that the upper frequency edge of the UL Band more than 5.2 GHz

NOTE 3:	Applies for Band n41, CA configurations including Band n41, and EN-DC configurations that include n41 specified in clause 5.2B of TS 38.101-3 [3] when NS_04 is signalled.

NOTE 4:	Does not apply for Band n41, CA configurations including Band n41, and EN-DC configurations that include n41 specified in clause 5.2B of TS 38.101-3 [3] when NS_04 is signalled.





----- End of excerpt -----

4	Maximum output power
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The following UE Power Classes define the maximum output power for any transmission bandwidth within the channel bandwidth of NR carrier unless otherwise stated. The period of measurement shall be at least one sub frame (1ms).

Table 6.2.1-1: UE Power Class

		NR

band

		Class 1 (dBm)

		Tolerance (dB)

		Class 1.5 (dBm)

		Tolerance (dB)

		Class 2 (dBm)

		Tolerance (dB)

		Class 3 (dBm)

		Tolerance (dB)



		n1

		

		

		

		

		

		

		23

		±2



		n2

		

		

		

		

		

		

		23

		±23



		n3

		

		

		

		

		

		

		23

		±23



		n5

		

		

		

		

		

		

		23

		±2



		n7

		

		

		

		

		

		

		23

		±23



		n8

		

		

		

		

		

		

		23

		±23



		n12

		

		

		

		

		

		

		23

		±23



		n14

		31

		+2/-3

		

		

		

		

		23

		±23



		n18

		

		

		

		

		

		

		23

		±2



		n20

		

		

		

		

		

		

		23

		±23



		n25

		

		

		

		

		

		

		23

		±23



		n26

		

		

		

		

		

		

		23

		±23



		n28

		

		

		

		

		

		

		23

		+2/-2.5



		n30

		

		

		

		

		

		

		23

		±2



		n34

		

		

		

		

		

		

		23

		±2



		n38

		

		

		

		

		

		

		23

		±2



		n39

		

		

		

		

		

		

		23

		±2



		n40

		

		

		

		

		26

		+2/-33

		23

		±2



		n41

		

		

		295

		_2/-33

		26

		+2/-33

		23

		±23



		n47

		

		

		

		

		

		

		23

		±2



		n48

		

		

		

		

		

		

		23

		+2/-3



		n50

		

		

		

		

		

		

		23

		±2



		n51

		

		

		

		

		

		

		23

		±2



		n53

		

		

		

		

		

		

		23

		±2



		n65

		

		

		

		

		

		

		23

		±2



		n66

		

		

		

		

		

		

		23

		±2



		n70

		

		

		

		

		

		

		23

		±2



		n71

		

		

		

		

		

		

		23

		+2/-2.5



		n74

		

		

		

		

		

		

		23

		±2



		n77

		

		

		

		

		26

		+2/-3

		23

		+2/-3



		n78

		

		

		

		

		26

		+2/-3

		23

		+2/-3



		n79

		

		

		

		

		26

		+2/-3

		23

		+2/-3



		n80

		

		

		

		

		

		

		23

		±2



		n81

		

		

		

		

		

		

		23

		±2



		n82

		

		

		

		

		

		

		23

		±2



		n83

		

		

		

		

		

		

		23

		±2/-2.5



		n84

		

		

		

		

		

		

		23

		±2



		n86

		

		

		

		

		

		

		23

		±2



		n89

		

		

		

		

		

		

		23

		±2



		n91

		

		

		

		

		

		

		23

		±23, 4



		n92

		

		

		

		

		

		

		23

		±23, 4



		n93

		

		

		

		

		

		

		23

		±23, 4



		n94

		

		

		

		

		

		

		23

		±23, 4



		n95

		

		

		

		

		

		

		23

		±2



		NOTE 1:	PPowerClass is the maximum UE power specified without taking into account the tolerance

NOTE 2:	Power class 3 is default power class unless otherwise stated

NOTE 3:	Refers to the transmission bandwidths confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB.

NOTE 4:	The maximum output power requirement is relaxed by reducing the lower tolerance limit by 0.3 dB

NOTE 5:	Achieved via dual Tx







[bookmark: _Hlk494452010]If a UE supports a different power class than the default UE power class for the band and the supported power class enables the higher maximum output power than that of the default power class:

-	if the field of UE capability maxUplinkDutyCycle-PC2-FR1 is absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than 50% (The exact evaluation period is no less than one radio frame); or

-	if the field of UE capability maxUplinkDutyCycle-PC2-FR1 is not absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than maxUplinkDutyCycle-PC2-FR1 as defined in TS 38.331 (The exact evaluation period is no less than one radio frame); or

-	if the IE P-Max as defined in TS 38.331 [7] is provided and set to the maximum output power of the default power class or lower;

-	shall apply all requirements for the default power class to the supported power class and set the configured transmitted power as specified in clause 6.2.4;

-	else if the UE does not support a power class with higher maximum output power than PC2; or

-	if the field of UE capability maxUplinkDutyCycle is absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than 25% (The exact evaluation period is no less than one radio frame); or

-	if the field of UE capability maxUplinkDutyCycle is not absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than maxUplinkDutyCycle/2 (The exact evaluation period is no less than one radio frame); or
if the IE P-Max as defined in TS 38.331 [7] is provided and set to the maximum output power of the power class 2 or lower;
shall apply all requirements for power class 2 to the supported power class and set the configured transmitted power as specified in clause 6.2.4;

-	else shall apply all requirements for the supported power class and set the configured transmitted power as specified in clause 6.2.4.

----- End of excerpt -----

5	Blocking response

----- Start of excerpt -----

[bookmark: _Toc21344471][bookmark: _Toc29801959][bookmark: _Toc29802383][bookmark: _Toc29803008][bookmark: _Toc36107750][bookmark: _Toc37251524][bookmark: _Toc45888444][bookmark: _Toc45889043][bookmark: _Toc59650402][bookmark: _Toc61357674][bookmark: _Toc61359448]7.6.2	In-band blocking

For NR bands with FDL_high < 2700 MHz and FUL_high < 2700 MHz in-band blocking (IBB) is defined for an unwanted interfering signal falling into the UE receive band or into the first 15 MHz below or above the UE receive band.  The throughput of the wanted signal shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3, A.3.2 and A.3.3 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.6.2-1 and Table 7.6.2-2. The relative throughput requirement shall be met for any SCS specified for the channel bandwidth of the wanted signal. For operating bands with an unpaired DL part (as noted in Table 5.2-1), the requirements only apply for carriers assigned in the paired part.

Table 7.6.2-1: In-band blocking parameters for NR bands with FDL_high < 2700 MHz and FUL_high < 2700 MHz

		RX parameter

		Units

		Channel bandwidth



		

		

		5 MHz

		10 MHz

		15 MHz

		20 MHz

		25 MHz



		Power in transmission bandwidth configuration

		dBm

		REFSENS + channel bandwidth specific value below



		

		dB

		6

		6

		7

		9

		10



		BWinterferer

		MHz

		5



		FIoffset, case 1

		MHz

		7.5



		FIoffset, case 2

		MHz

		12.5



		RX parameter

		Units

		Channel bandwidth



		

		

		30 MHz

		40 MHz

		50 MHz

		60 MHz

		80 MHz



		Power in transmission bandwidth configuration

		dBm

		REFSENS + channel bandwidth specific value below





		

		dB

		11

		12

		13

		14

		15



		BWinterferer

		MHz

		5



		FIoffset, case 1

		MHz

		7.5



		FIoffset, case 2

		MHz

		12.5



		RX parameter

		Units

		Channel bandwidth



		

		

		90 MHz

		100 MHz

		

		

		



		Power in transmission bandwidth configuration

		dBm

		REFSENS + channel bandwidth specific value below

		

		

		



		

		dB

		15.5

		16

		

		

		



		BWinterferer

		MHz

		5

		

		

		



		FIoffset, case 1

		MHz

		7.5

		

		

		



		FIoffset, case 2

		MHz

		12.5

		

		

		



		NOTE 1:	The transmitter shall be set to 4 dB below PCMAX_L,f,c at the minimum UL configuration specified in Table 7.3.2-3 with PCMAX_L,f,c defined in clause 6.2.4.

NOTE 2:	The interferer consists of the RMC specified in Annexes A.3.2.2 and A.3.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1 and 15 kHz SCS. 







Table 7.6.2-2: In-band blocking for NR bands with FDL_high < 2700 MHz and FUL_high < 2700 MHz

		NR band

		Parameter

		Unit

		Case 1

		Case 2

		Case 3

		Case 4



		

		Pinterferer

		dBm

		-56

		-44

		-15

		-38



		

		Finterferer (offset)

		MHz

		-BWChannel/2 – 

FIoffset, case 1

and

BWChannel/2 + 

FIoffset, case 1

		≤ -BWChannel/2 – 

FIoffset, case 2

and

≥ BWChannel/2 + 

FIoffset, case 2

		

		-BWChannel/2-11



		n1, n2, n3, n5, n7, n8, n12, n14, n18, n20, n25, n26, n28,n34, n38,n39, n40, n41, n483, n50, n51, n53, n65, n66, n70, n74, n75, n76, n91, n92, n93, n94

		Finterferer

		MHz

		NOTE 2

		FDL_low – 15

to

FDL_high + 15

		

		



		n30

		Finterferer

		MHz

		NOTE 2

		FDL_low – 15

to

FDL_high + 15

		

		FDL_low – 11



		n71

		Finterferer

		MHz

		NOTE 2

		FDL_low – 12 to FDL_high + 15

		FDL_low – 12

		



		

NOTE 1:	The absolute value of the interferer offset Finterferer (offset) shall be further adjusted to MHz with SCS the sub-carrier spacing of the wanted signal in MHz. The interferer is an NR signal with 15 kHz SCS.

NOTE 2:	For each carrier frequency, the requirement applies for two interferer carrier frequencies: a: -BWChannel/2 – FIoffset, case 1; b: BWChannel/2 + FIoffset, case 1

NOTE 3:	n48 follows the requirement in this frequency range according to the general requirement defined in Clause 7.1.







For NR bands with FDL_low ≥ 3300 MHz and FUL_low ≥ 3300 MHz in-band blocking (IBB) is defined for an unwanted interfering signal falling into the UE receive band or into an immediately adjacent frequency range up to 3*BWChannel below or above the UE receive band where BWChannel is the bandwidth of the wanted signal. The throughput of the wanted signal shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3, A.3.2 and A.3.3 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1)] with parameters specified in Table 7.6.2-3 and Table 7.6.2-4. The relative throughput requirement shall be met for any SCS specified for the channel bandwidth of the wanted signal.

Table 7.6.2-3: In-band blocking parameters for NR bands with FDL_low ≥ 3300 MHz and FUL_low ≥ 3300 MHz

		RX parameter

		Units

		Channel bandwidth



		

		

		10 MHz

		15 MHz

		20 MHz

		25 MHz

		30 MHz



		Power in transmission bandwidth configuration

		dBm

		REFSENS + channel bandwidth specific value below



		

		dB

		6



		BWinterferer

		MHz

		10

		15

		20

		25

		30



		FIoffset, case 1

		MHz

		15

		22.5

		30

		37.5

		45



		FIoffset, case 2

		MHz

		25

		37.5

		50

		62.5

		75



		RX parameter

		Units

		Channel bandwidth



		

		

		40 MHz

		50 MHz

		60 MHz

		70 MHz

		80 MHz



		Power in transmission bandwidth configuration

		dBm

		REFSENS + channel bandwidth specific value below



		

		dB

		6



		BWinterferer

		MHz

		40

		50

		60

		70

		80



		FIoffset, case 1

		MHz

		60

		75

		90

		105

		120



		FIoffset, case 2

		MHz

		100

		125

		150

		175

		200



		RX parameter

		Units

		Channel bandwidth



		

		

		90 MHz

		100 MHz

		

		

		



		Power in transmission bandwidth configuration

		dBm

		REFSENS + channel bandwidth specific value below

		

		

		



		

		dB

		6

		

		

		



		BWinterferer

		MHz

		90

		100

		

		

		



		FIoffset, case 1

		MHz

		135

		150

		

		

		



		FIoffset, case 2

		MHz

		225

		250

		

		

		



		NOTE 1:	The transmitter shall be set to 4 dB below PCMAX_L,f,c at the minimum UL configuration specified in Table 7.3.2-3 with PCMAX_L,f,c defined in clause 6.2.4.

NOTE 2:	The interferer consists of the RMC specified in Annexes A.3.2.2 and A.3.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1 







Table 7.6.2-4: In-band blocking for NR bands with FDL_low ≥ 3300 MHz and FUL_low ≥ 3300 MHz

		NR band

		Parameter

		Unit

		Case 1

		Case 2



		

		Pinterferer

		dBm

		-56

		-44



		n77, n78, n79

		Finterferer (offset)

		MHz

		-BWChannel/2 –

FIoffset, case 1

and

BWChannel/2 +

FIoffset, case 1

		≤ -BWChannel/2 –

FIoffset, case 2

and

≥ BWChannel/2 +

FIoffset, case 2



		

		Finterferer

		

		NOTE 2

		FDL_low – 3*BWChannel

to

FDL_high + 3*BWChannel



		

NOTE 1:	The absolute value of the interferer offset Finterferer (offset) shall be further adjusted to MHz with SCS the sub-carrier spacing of the wanted signal in MHz. The interferer is an NR signal with an SCS equal to that of the wanted signal.

NOTE 2:	For each carrier frequency, the requirement applies for two interferer carrier frequencies: a: -BWChannel/2 – FIoffset, case 1; b: BWChannel/2 + FIoffset, case 1

NOTE 3:	BWChannel denotes the channel bandwidth of the wanted signal







[bookmark: _Toc21344472][bookmark: _Toc29801960][bookmark: _Toc29802384][bookmark: _Toc29803009][bookmark: _Toc36107751][bookmark: _Toc37251525][bookmark: _Toc45888445][bookmark: _Toc45889044][bookmark: _Toc59650403][bookmark: _Toc61357675][bookmark: _Toc61359449]7.6.3	Out-of-band blocking

For NR bands with FDL_high < 2700 MHz and FUL_high < 2700 MHz out-of-band band blocking is defined for an unwanted CW interfering signal falling outside a frequency range 15 MHz below or above the UE receive band. The throughput of the wanted signal shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3, A.3.2 and A.3.3 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.6.3-1 and Table 7.6.3-2. The relative throughput requirement shall be met for any SCS specified for the channel bandwidth of the wanted signal. For operating bands with an unpaired DL part (as noted in Table 5.2-1), the requirements only apply for carriers assigned in the paired part.

Table 7.6.3-1: Out-of-band blocking parameters for NR bands with FDL_high < 2700 MHz and FUL_high < 2700 MHz

		RX parameter

		Units

		Channel bandwidth



		

		

		5 MHz

		10 MHz

		15 MHz

		20 MHz

		25 MHz



		Power in transmission bandwidth configuration

		dBm

		REFSENS + channel specific value below



		

		dB

		6

		6

		7

		9

		10



		RX parameter

		Units

		Channel bandwidth



		

		

		30 MHz

		40 MHz

		50 MHz

		60 MHz

		80 MHz



		Power in transmission bandwidth configuration

		dBm

		REFSENS + channel bandwidth specific value below



		

		dB

		11

		12

		13

		14

		15



		RX parameter

		Units

		Channel bandwidth



		

		

		90 MHz

		100 MHz

		

		

		



		Power in transmission bandwidth configuration

		dBm

		REFSENS + channel bandwidth specific value below



		

		

		



		

		dB

		15.5

		16

		

		

		



		NOTE:	The transmitter shall be set to 4 dB below PCMAX_L,f,c at the minimum UL configuration specified in Table 7.3.2-3 with PCMAX_L,f,c defined in clause 6.2.4.







Table 7.6.3-2: Out of-band blocking for NR bands with FDL_high < 2700 MHz and FUL_high < 2700 MHz

		NR band

		Parameter

		Unit

		Range 1

		Range 2

		Range 3



		n1, n2, n3,

		Pinterferer

		dBm

		-44

		-30

		-15



		n5, n7, n8, n12, n14, n18, n20, n25, n26, n28, n30, n34, n38, n39, n40, n41, n485, n50, n51, n536, n65, n66, n70, n71, n74, n75, n76, n91, n92, n93, n94

		Finterferer (CW)

		MHz

		-60 < f – FDL_low < -15

or

15 < f – FDL_high < 60

		-85 < f – FDL_low ≤ -60

or

60 ≤ f – FDL_high < 85

		1 ≤ f ≤ FDL_low – 85

or

FDL_high + 85 ≤ f

≤ 12750



		NOTE 1:	The power level of the interferer (PInterferer) for Range 3 shall be modified to -20 dBm for FInterferer > 6000 MHz.

NOTE 2:	For band 51 the FDL_high of band 50 is applied as FDL_high for band 51. For band 50, the FDL_low of band 51 is applied as FDL_low for band 50.

NOTE 3:	For band 76 the FDL_high of band 75 is applied as FDL_high for band 76. For band 75, the FDL_low of band 76 is applied as FDL_low for band 75.

NOTE 4:	For UEs supporting both bands 38 and 41, the FDL_high and FDL_low of band 41 is applied as FDL_high and FDL_low for band 38.

NOTE 5:	n48 follows the requirement in this frequency range according to the general requirement defined in Clause 7.1. The power level of the interferer (PInterferer) for Range 3 shall be modified to -20 dBm for FInterferer > 2700 MHz and FInterferer < 4800 MHz.

NOTE 6:	The power level of the interferer (PInterferer) for Range 3 shall be modified to -20 dBm for FInterferer > 2580 MHz and FInterferer < 2775 MHz.

NOTE 7	For UE supporting both bands 25 and 70, the FDL_high of band 70 is applied as FDL_high for band 25, and the FDL_low of band 25 is applied as FDL_low for band 70.

NOTE8:	For bands 91 and 93 the FDL_high of bands 92 and 94 are applied as FDL_high for bands 91 and 93. For bands 92 and 94, the FDL_low of bands 91 and 93 are applied as FDL_low for bands 92 and 94







For interferer frequencies across ranges 1, 2 and 3 in Table 7.6.3-2, a maximum of



	





exceptions are allowed for spurious response frequencies in each assigned frequency channel when measured using a step size of  MHz withthe number of resource blocks in the downlink transmission bandwidth configuration, BWChannel the bandwidth of the frequency channel in MHz and n = 1, 2, 3 for SCS = 15, 30, 60 kHz, respectively. For these exceptions, the requirements in clause 7.7 apply.

For NR bands with FDL_low ≥ 3300 MHz and FUL_low ≥ 3300 MHz out-of-band band blocking is defined for an unwanted CW interfering signal falling outside a frequency range up to 3*BWChannel below or from 3*BWChannel above the UE receive band, where BWChannel is the channel bandwidth. The throughput of the wanted signal shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3, A.3.2 and A.3.3 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1) with parameters specified in Table 7.6.3-3 and Table 7.6.3-4. The relative throughput requirement shall be met for any SCS specified for the channel bandwidth of the wanted signal.

Table 7.6.3-3: Out-of-band blocking parameters for NR bands with FDL_low ≥ 3300 MHz and FUL_low ≥ 3300 MHz

		RX parameter

		Units

		Channel bandwidth



		

		

		10 MHz

		15 MHz

		20 MHz

		25 MHz

		30 MHz



		Power in transmission bandwidth configuration

		dBm

		REFSENS + channel bandwidth specific value below



		

		dB

		6

		7

		9

		9

		9



		RX parameter

		Units

		Channel bandwidth



		

		

		40 MHz

		50 MHz

		60 MHz

		70 MHz

		80 MHz



		Power in transmission bandwidth configuration

		dBm

		REFSENS + channel bandwidth specific value below



		

		dB

		9

		9

		9

		9

		9



		RX parameter

		Units

		Channel bandwidth



		

		

		90 MHz

		100 MHz

		

		

		



		Power in transmission bandwidth configuration

		dBm

		REFSENS + channel bandwidth specific value below

		

		

		



		

		dB

		9

		9

		

		

		



		NOTE:	The transmitter shall be set to 4 dB below PCMAX_L,f,c at the minimum UL configuration specified in Table 7.3.2-3 with PCMAX_L,f,c defined in clause 6.2.4.







Table 7.6.3-4: Out of-band blocking for NR bands with FDL_low ≥ 3300 MHz and FUL_low ≥ 3300 MHz

		NR band

		Parameter

		Unit

		Range1

		Range 2

		Range 3



		n77, n78 (NOTE 3)

		Pinterferer

		dBm

		-44

		-30

		-15



		

		Finterferer (CW)

		MHz

		-60 < f – FDL_low ≤      -3*BWChannel

or

3*BWChannel ≤ f – FDL_high < 60

		-200 < f – FDL_low ≤    -MAX(60,3*BWChannel)

or

MAX(60,3*BWChannel) ≤ f – FDL_high < 200

		1 ≤ f ≤ FDL_low – MAX(200,3*BWChannel)

or

FDL_high                      + MAX(200,3*BWChannel)

≤ f ≤ 12750



		n79 (NOTE 4)

		Finterferer (CW)

		MHz

		N/A

		-150 < f – FDL_low ≤           -MAX(60,3*BWChannel)

or

MAX(60,3*BWChannel) ≤ f – FDL_high < 150

		1 ≤ f ≤ FDL_low – MAX(150,3*BWChannel)

or

FDL_high                      + MAX(150,3*BWChannel)

≤ f ≤ 12750



		NOTE 1:	The power level of the interferer (PInterferer) for Range 3 shall be modified to -20 dBm for FInterferer > 6000 MHz.

NOTE 2:	BWChannel denotes the channel bandwidth of the wanted signal

NOTE 3:	The power level of the interferer (PInterferer) for Range 3 shall be modified to -20 dBm, for FInterferer > 2700 MHz and FInterferer < 4800 MHz. For BWChannel > 15 MHz, the requirement for Range 1 is not applicable and Range 2 applies from the frequency offset of 3*BWChannel from the band edge. For BWChannel larger than 60 MHz, the requirement for Range 2 is not applicable and Range 3 applies from the frequency offset of 3*BWChannel from the band edge.

NOTE 4:	The power level of the interferer (PInterferer) for Range 3 shall be modified to -20 dBm, for FInterferer > 3650 MHz and FInterferer < 5750 MHz. For BWChannel ≥ 40 MHz, the requirement for Range 2 is not applicable and Range 3 applies from the frequency offset of 3*BWChannel from the band edge.







For interferer frequencies across ranges 1, 2 and 3 in Table 7.6.3-4, a maximum of



	





exceptions are allowed for spurious response frequencies in each assigned frequency channel when measured using a step size of  MHz withthe number of resource blocks in the downlink transmission bandwidth configuration, BWChannel the bandwidth of the frequency channel in MHz and n = 1, 2, 3 for SCS = 15, 30, 60 kHz, respectively. For these exceptions, the requirements in clause 7.7 apply.

----- End of excerpt -----

6	ACS

----- Start of excerpt -----

[bookmark: _Toc45888432][bookmark: _Toc45889031][bookmark: _Toc59650387][bookmark: _Toc61357659][bookmark: _Toc61359433]7.5	Adjacent channel selectivity

Adjacent channel selectivity (ACS) is a measure of a receiver's ability to receive an NR signal at its assigned channel frequency in the presence of an adjacent channel signal at a given frequency offset from the centre frequency of the assigned channel. ACS is the ratio of the receive filter attenuation on the assigned channel frequency to the receive filter attenuation on the adjacent channel(s).

The UE shall fulfil the minimum requirements specified in Table 7.5-1 for NR bands with FDL_high < 2700 MHz and FUL_high < 2700 MHz and the minimum requirements specified in Table 7.5-2 for NR bands with FDL_low ≥ 3300 MHz and FUL_low ≥ 3300 MHz. These requirements apply for all values of an adjacent channel interferer up to -25 dBm and for any SCS specified for the channel bandwidth of the wanted signal. However, it is not possible to directly measure the ACS; instead the lower and upper range of test parameters are chosen as in Table 7.5-3 and Table 7.5-4 for verification of the requirements specified in Table 7.5-1, and as in Table 7.5-5 and Table 7.5-6 for verification of the requirements specified in Table 7.5-2. For these test parameters, the throughput shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2, A.2.3, A.3.2, and A.3.3 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1). For operating bands with an unpaired DL part (as noted in Table 5.2-1), the requirements only apply for carriers assigned in the paired part.

Table 7.5-1: ACS for NR bands with FDL_high < 2700 MHz and FUL_high < 2700 MHz

		RX parameter

		Units

		Channel bandwidth



		

		

		5 MHz

		10 MHz

		15 MHz

		20 MHz

		25 MHz



		ACS

		dB

		33

		33

		30

		27

		26



		RX parameter

		Units

		Channel bandwidth



		

		

		30 MHz

		40 MHz

		50 MHz

		60 MHz

		80 MHz



		ACS

		dB

		25.5

		24

		23

		22.5

		21



		RX parameter

		Units

		Channel bandwidth



		

		

		90 MHz

		100 MHz

		

		

		



		ACS

		dB

		20.5

		20

		

		

		







Table 7.5-2: ACS for NR bands with FDL_low ≥ 3300 MHz and FUL_low ≥ 3300 MHz

		RX parameter

		Units

		Channel bandwidth



		

		

		10 MHz

		15 MHz

		20 MHz

		25 MHz

		30 MHz



		ACS

		dB

		33

		33

		33

		33

		33



		RX parameter

		Units

		Channel bandwidth



		

		

		40 MHz

		50 MHz

		60 MHz

		70 MHz

		80 MHz



		ACS

		dB

		33

		33

		33

		33

		33



		RX parameter

		Units

		Channel bandwidth



		

		

		90 MHz

		100 MHz

		

		

		



		ACS

		dB

		33

		33

		

		

		





----- End of excerpt -----

_______________
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