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1 Introduction
[bookmark: _Hlk204189084]This TP will focus on 6.5 Unwanted emissions and 6.5 Transmitter intermodulation.
Following list approved agreements in previous meetings.

· #114 R4-2502859
· Issue 1-5-3: OBUE. Agreement: Postpone OBUE requirements discussion after RAN4 make conclusion on ACLR. 

· #114bis R4-2505097
· Issue 1-5-4: Transmitter spurious emissions 
· Reuse the FR1 NR BS transmitter spurious emission requirement for A-IoT BS 
· Reuse the co-existence and co-location requirements of NR Micro BS

· #115 R4-2508101
· Issue 1-5-1: Occupied bandwidth. The occupied bandwidth for each A-IoT carrier shall be less than the A-IoT BS channel bandwidth.
· Issue 1-6: Transmitter intermodulation. No need

2 Reference
[1] 
Text Proposal
[bookmark: _Toc401926271][bookmark: _Toc382471338][bookmark: _Toc382471341]----- Start of TP -----
[bookmark: _Toc123051918][bookmark: _Toc44712149][bookmark: _Toc107419285][bookmark: _Toc123054387][bookmark: _Toc61178866][bookmark: _Toc115186185][bookmark: _Toc74663230][bookmark: _Toc61179336][bookmark: _Toc106782810][bookmark: _Toc36817243][bookmark: _Toc131740824][bookmark: _Toc53178640][bookmark: _Toc53178189][bookmark: _Toc114255505][bookmark: _Toc187245512][bookmark: _Toc123048999][bookmark: _Toc124266468][bookmark: _Toc29811691][bookmark: _Toc82621770][bookmark: _Toc90422617][bookmark: _Toc124157064][bookmark: _Toc193202746][bookmark: _Toc138837580][bookmark: _Toc131766358][bookmark: _Toc131595826][bookmark: _Toc37267547][bookmark: _Toc123717488][bookmark: _Toc107311701][bookmark: _Toc67916632][bookmark: _Toc45893462][bookmark: _Toc37260159][bookmark: _Toc176876007][bookmark: _Toc107474912][bookmark: _Toc21127482][bookmark: _Toc156567401]6.5	Unwanted emissions
[bookmark: _Toc90422618][bookmark: _Toc123717489][bookmark: _Toc44712150][bookmark: _Toc107311702][bookmark: _Toc123054388][bookmark: _Toc114255506][bookmark: _Toc21127483][bookmark: _Toc74663231][bookmark: _Toc67916633][bookmark: _Toc107474913][bookmark: _Toc61178867][bookmark: _Toc37267548][bookmark: _Toc176876008][bookmark: _Toc131766359][bookmark: _Toc115186186][bookmark: _Toc107419286][bookmark: _Toc123051919][bookmark: _Toc29811692][bookmark: _Toc123049000][bookmark: _Toc124266469][bookmark: _Toc53178190][bookmark: _Toc131740825][bookmark: _Toc156567402][bookmark: _Toc45893463][bookmark: _Toc106782811][bookmark: _Toc36817244][bookmark: _Toc187245513][bookmark: _Toc82621771][bookmark: _Toc131595827][bookmark: _Toc61179337][bookmark: _Toc124157065][bookmark: _Toc193202747][bookmark: _Toc138837581][bookmark: _Toc53178641][bookmark: _Toc37260160]6.5.1	General
Unwanted emissions consist of out-of-band emissions and spurious emissions according to ITU definitions [2]. In ITU terminology, out of band emissions are unwanted emissions immediately outside the BS channel bandwidth resulting from the modulation process and non-linearity in the transmitter but excluding spurious emissions. Spurious emissions are emissions which are caused by unwanted transmitter effects such as harmonics emission, parasitic emission, intermodulation products and frequency conversion products, but exclude out of band emissions.
[bookmark: _Hlk497217795]The out-of-band emissions requirement for the BS transmitter is specified both in terms of Adjacent Channel Leakage power Ratio (ACLR) and operating band unwanted emissions (OBUE).
The maximum offset of the operating band unwanted emissions mask from the operating band edge is ΔfOBUE. The Operating band unwanted emissions define all unwanted emissions in each supported downlink operating band plus the frequency ranges ΔfOBUE above and ΔfOBUE below each band. Unwanted emissions outside of this frequency range are limited by a spurious emissions requirement.
The values of ΔfOBUE are defined in table 6.5.1-1 for the NR operating bands.
Table 6.5.1-1: Maximum offset of OBUE outside the downlink operating band
	BS type
	Operating band characteristics
	ΔfOBUE (MHz)

	BS type 1-C
	FDL,high – FDL,low  200 MHz
	10 

	
	200 MHz < FDL,high – FDL,low  900 MHz
	40 

	
	
	



There is in addition a requirement for occupied bandwidth.
6.5.2	Occupied bandwidth
[bookmark: _Toc106782813][bookmark: _Toc67916635][bookmark: _Toc124266471][bookmark: _Toc107419288][bookmark: _Toc115186188][bookmark: _Toc138837583][bookmark: _Toc29811694][bookmark: _Toc107474915][bookmark: _Toc61178869][bookmark: _Toc37267550][bookmark: _Toc124157067][bookmark: _Toc90422620][bookmark: _Toc131595829][bookmark: _Toc53178643][bookmark: _Toc37260162][bookmark: _Toc156567404][bookmark: _Toc131766361][bookmark: _Toc123717491][bookmark: _Toc74663233][bookmark: _Toc123054390][bookmark: _Toc53178192][bookmark: _Toc123049002][bookmark: _Toc21127485][bookmark: _Toc44712152][bookmark: _Toc82621773][bookmark: _Toc123051921][bookmark: _Toc61179339][bookmark: _Toc36817246][bookmark: _Toc114255508][bookmark: _Toc107311704][bookmark: _Toc45893465][bookmark: _Toc131740827]6.5.2.1	General
The occupied bandwidth requirement shall apply during transmitter ON period for a single transmitted carrier. The minimum requirement below may be applied regionally. There may also be regional requirements to declare the occupied bandwidth.
For BS type 1-C this requirement shall be applied at the antenna connector supporting transmission in the operating band.
[bookmark: _Toc107474916][bookmark: _Toc123049003][bookmark: _Toc53178644][bookmark: _Toc37267551][bookmark: _Toc90422621][bookmark: _Toc106782814][bookmark: _Toc36817247][bookmark: _Toc67916636][bookmark: _Toc131595830][bookmark: _Toc44712153][bookmark: _Toc61179340][bookmark: _Toc138837584][bookmark: _Toc53178193][bookmark: _Toc74663234][bookmark: _Toc107311705][bookmark: _Toc123054391][bookmark: _Toc124266472][bookmark: _Toc37260163][bookmark: _Toc114255509][bookmark: _Toc107419289][bookmark: _Toc123051922][bookmark: _Toc82621774][bookmark: _Toc45893466][bookmark: _Toc29811695][bookmark: _Toc123717492][bookmark: _Toc124157068][bookmark: _Toc61178870][bookmark: _Toc21127486][bookmark: _Toc115186189][bookmark: _Toc156567405][bookmark: _Toc131740828][bookmark: _Toc131766362]6.5.2.2	Minimum requirement for BS type 1-C
The occupied bandwidth for each NR carrier shall be less than the BS channel bandwidth. 
6.5.3	Adjacent Channel Leakage Power Ratio
[bookmark: _Toc36817249][bookmark: _Toc53178195][bookmark: _Toc74663236][bookmark: _Toc123051924][bookmark: _Toc29811697][bookmark: _Toc53178646][bookmark: _Toc106782816][bookmark: _Toc107419291][bookmark: _Toc82621776][bookmark: _Toc37260165][bookmark: _Toc123049005][bookmark: _Toc123054393][bookmark: _Toc131766364][bookmark: _Toc21127488][bookmark: _Toc138837586][bookmark: _Toc45893468][bookmark: _Toc156567407][bookmark: _Toc123717494][bookmark: _Toc61179342][bookmark: _Toc124157070][bookmark: _Toc115186191][bookmark: _Toc61178872][bookmark: _Toc124266474][bookmark: _Toc131595832][bookmark: _Toc44712155][bookmark: _Toc37267553][bookmark: _Toc107311707][bookmark: _Toc114255511][bookmark: _Toc131740830][bookmark: _Toc67916638][bookmark: _Toc107474918][bookmark: _Toc90422623]6.5.3.1	General
Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency.
[bookmark: _Hlk508123095]The requirements shall apply outside the Base Station RF Bandwidth or Radio Bandwidth whatever the type of transmitter considered (single carrier or multi-carrier) and for all transmission modes foreseen by the manufacturer’s specification.
[bookmark: _Toc53178647][bookmark: _Toc106782817][bookmark: _Toc107311708][bookmark: _Toc37267554][bookmark: _Toc107419292][bookmark: _Toc61178873][bookmark: _Toc36817250][bookmark: _Toc90422624][bookmark: _Toc67916639][bookmark: _Toc107474919][bookmark: _Toc53178196][bookmark: _Toc29811698][bookmark: _Toc74663237][bookmark: _Toc37260166][bookmark: _Toc82621777][bookmark: _Toc45893469][bookmark: _Toc44712156][bookmark: _Toc61179343][bookmark: _Toc13080199]The requirement shall apply during the transmitter ON period.
[bookmark: _Toc124266475][bookmark: _Toc131740831][bookmark: _Toc124157071][bookmark: _Toc123051925][bookmark: _Toc115186192][bookmark: _Toc138837587][bookmark: _Toc123054394][bookmark: _Toc123049006][bookmark: _Toc131595833][bookmark: _Toc156567408][bookmark: _Toc114255512][bookmark: _Toc131766365][bookmark: _Toc123717495]6.5.3.2	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 spectrum, the ACLR shall be higher than the value specified in table 6.5.3.2‑1 in band n8.
Table 6.5.3.2-1: Base station ACLR limit
	BS channel bandwidth of lowest/highest carrier transmitted BWChannel (kHz)
	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

	200
	300
	NR of 1PRB with 15kHz SCS
	Square (180 kHz)
	40

	
	500
	NR of 1PRB with 15kHz SCS
	Square (180 kHz)
	45

	400
	500
	NR of 2PRB with 15kHz SCS
	Square (360 kHz)
	40

	
	900
	NR of 2PRB with 15kHz SCS
	Square (360 kHz)
	45

	600
	700
	NR of 3PRB with 15kHz SCS
	Square (540 kHz)
	40

	
	1300
	NR of 3PRB with 15kHz SCS
	Square (540 kHz)
	45

	800
	900
	NR of 4PRB with 15kHz SCS
	Square (720 kHz)
	40

	
	1700
	NR of 4PRB with 15kHz SCS
	Square (720 kHz)
	45





[bookmark: _Toc124157072][bookmark: _Toc37267555][bookmark: _Toc138837588][bookmark: _Toc106782818][bookmark: _Toc36817251][bookmark: _Toc53178648][bookmark: _Toc131595834][bookmark: _Toc74663238][bookmark: _Toc123049007][bookmark: _Toc131740832][bookmark: _Toc67916640][bookmark: _Toc107419293][bookmark: _Toc82621778][bookmark: _Toc115186193][bookmark: _Toc131766366][bookmark: _Toc45893470][bookmark: _Toc114255513][bookmark: _Toc107474920][bookmark: _Toc21127490][bookmark: _Toc44712157][bookmark: _Toc90422625][bookmark: _Toc61179344][bookmark: _Toc156567409][bookmark: _Toc123054395][bookmark: _Toc124266476][bookmark: _Toc123717496][bookmark: _Toc61178874][bookmark: _Toc37260167][bookmark: _Toc107311709][bookmark: _Toc29811699][bookmark: _Toc123051926][bookmark: _Toc53178197]6.5.3.3	Minimum requirement for BS type 1-C
[bookmark: _Hlk508124711][bookmark: _GoBack]The ACLR  limits in table 6.5.3.2-1  shall apply for each antenna connector. 
6.5.4	Operating band unwanted emissions	
[bookmark: _Toc123717499][bookmark: _Toc107419296][bookmark: _Toc53178200][bookmark: _Toc45893473][bookmark: _Toc74663241][bookmark: _Toc124266479][bookmark: _Toc37267558][bookmark: _Toc44712160][bookmark: _Toc131766369][bookmark: _Toc61178877][bookmark: _Toc82621781][bookmark: _Toc131740835][bookmark: _Toc124157075][bookmark: _Toc131595837][bookmark: _Toc106782821][bookmark: _Toc36817254][bookmark: _Toc107474923][bookmark: _Toc156567412][bookmark: _Toc67916643][bookmark: _Toc107311712][bookmark: _Toc123054398][bookmark: _Toc21127493][bookmark: _Toc115186196][bookmark: _Toc37260170][bookmark: _Toc90422628][bookmark: _Toc61179347][bookmark: _Toc123049010][bookmark: _Toc123051929][bookmark: _Toc53178651][bookmark: _Toc114255516][bookmark: _Toc29811702][bookmark: _Toc138837591]6.5.4.1	General
Unless otherwise stated, the operating band unwanted emission (OBUE) 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 6.5.1‑1 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. 
Basic limits are specified in the tables below, where:
[bookmark: _Hlk497218315][bookmark: _Hlk497218330]-	f is the separation between the channel edge frequency and the nominal -3dB point of the measuring filter closest to the carrier frequency.
[bookmark: _Hlk497218343][bookmark: _Hlk497218356]-	f_offset is the separation between the channel edge frequency and the centre of the measuring filter.
[bookmark: _Hlk497218367][bookmark: _Hlk497218384]-	f_offsetmax is the offset to the frequency ΔfOBUE outside the downlink operating band, where ΔfOBUE is defined in table 6.5.1-1.
[bookmark: _Hlk497218410]-	fmax is equal to f_offsetmax minus half of the bandwidth of the measuring filter.
For Medium Range BS, the requirements in clause 6.5.4.2.3 shall apply (Category A and B).
The application of either Category A or Category B basic limits shall be the same as for Transmitter spurious emissions in clause 6.5.5.
[bookmark: _Toc114255517][bookmark: _Toc53178201][bookmark: _Toc53178652][bookmark: _Toc29811703][bookmark: _Toc37267559][bookmark: _Toc61179348][bookmark: _Toc36817255][bookmark: _Toc123051930][bookmark: _Toc37260171][bookmark: _Toc106782822][bookmark: _Toc123054399][bookmark: _Toc131595838][bookmark: _Toc138837592][bookmark: _Toc13080204][bookmark: _Toc67916644][bookmark: _Toc123717500][bookmark: _Toc124266480][bookmark: _Toc74663242][bookmark: _Toc123049011][bookmark: _Toc131766370][bookmark: _Toc107311713][bookmark: _Toc107419297][bookmark: _Toc156567413][bookmark: _Toc107474924][bookmark: _Toc124157076][bookmark: _Toc45893474][bookmark: _Toc44712161][bookmark: _Toc82621782][bookmark: _Toc131740836][bookmark: _Toc115186197][bookmark: _Toc90422629][bookmark: _Toc61178878]6.5.4.2	Basic limits
[bookmark: _Toc156567416][bookmark: _Toc36817260][bookmark: _Toc61178881][bookmark: _Toc53178655][bookmark: _Toc131740839][bookmark: _Toc53178204][bookmark: _Toc138837595][bookmark: _Toc107474927][bookmark: _Toc114255520][bookmark: _Toc123051933][bookmark: _Toc74663245][bookmark: _Toc131595841][bookmark: _Toc123054402][bookmark: _Toc45893479][bookmark: _Toc82621785][bookmark: _Toc107311716][bookmark: _Toc124266483][bookmark: _Toc115186200][bookmark: _Toc123049014][bookmark: _Toc29811708][bookmark: _Toc90422632][bookmark: _Toc123717503][bookmark: _Toc124157079][bookmark: _Toc131766373][bookmark: _Toc37260176][bookmark: _Toc13080209][bookmark: _Toc37267564][bookmark: _Toc44712166][bookmark: _Toc106782825][bookmark: _Toc61179351][bookmark: _Toc67916647][bookmark: _Toc107419300]6.5.4.2.3	Basic limits for Medium Range BS (Category A and B)
For A-IoT medium range BS (maximum output power 31 < Prated,c  38 dBm), emissions shall not exceed the maximum levels specified in Table 6.5.4.2.3-1.
Table 6.5.4.2.3-1: A-IoT medium range BS operating band unwanted emission limits, BS maximum output power 31 < Prated,c  38 dBm
	BS channel bandwidth
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth 

	200kHz
	0 MHz  f < 0.05 MHz

	0.015 MHz  f_offset < 0.065 MHz 
	

	30 kHz 

	
	0.05 MHz  f < 0.15 MHz
	0.065 MHz  f_offset < 0.165 MHz 
	

	30 kHz 

	
	0.15 MHz  f < 0.6 MHz
	0.165MHz  f_offset < 0.615MHz 
	

	30 kHz 

	
	0.6 MHz  f < 1 MHz
	0.615MHz  f_offset < 1.015MHz
	

	30 kHz 

	
	1 MHz  f  2.8 MHz
	1.5 MHz  f_offset < 3.3 MHz
	Prated,c - 52 dB
	1 MHz 

	
	2.8 MHz  f  5 MHz
	3.3 MHz  f_offset < 5.5 MHz
	min(Prated,c - 52 dB, -15dBm)
	1 MHz 

	
	5 MHz  f  fmax
	5.5 MHz  f_offset < f_offsetmax 
	Prated,c - 56 dB
	1 MHz 

	400kHz
	0 MHz  f < 0.4 MHz
	0.015 MHz  f_offset < 0.415 MHz
	Prated,c -40dB -  (- 0.015) dB
	30 kHz

	
	0.4 MHz  f < 0.8 MHz
	0.415 MHz  f_offset < 0.815 MHz
	Prated,c - 51dB-  (-0.415) dB
	30 kHz

	
	0.8 MHz  f < 1.6 MHz
	0.815 MHz  f_offset < 1.6 MHz
	Prated,c - 56dB
	30 kHz

	
	1.6 MHz  f < fmax
	1.6 MHz  f_offset < f_offsetmax
	-25dBm
	100kHz

	600kHz
	0 MHz  f < 0.6 MHz
	0.015 MHz  f_offset < 0.615 MHz
	Prated,c – 40dB -  (-0.015) dB
	30 kHz

	
	0.6 MHz  f < 1.2 MHz
	0.615 MHz  f_offset < 1.2 MHz
	Prated,c – 53dB - (-0.615) dB
	30 kHz

	
	1.2 MHz  f < 1.8 MHz
	1.2 MHz  f_offset < 1.8 MHz
	Prated,c - 58dB
	30 kHz

	
	1.8 MHz  f < fmax
	1.8 MHz  f_offset < f_offsetmax
	-25dBm
	100K

	800kHz
	0 MHz  f < 0.8 MHz
	0.015 MHz  f_offset < 0.815 MHz
	Prated,c – 40dB-  (-0.015) dB
	30 kHz

	
	0.8 MHz  f < 1.6 MHz
	0.815 MHz  f_offset < 1.6 MHz
	Prated,c – 54dB-  (-0.815) dB
	30 kHz

	
	1.6 MHz  f < 2.4 MHz
	1.6 MHz  f_offset < 2.4 MHz
	Prated,c - 59dB
	30 kHz

	
	2.4 MHz  f < fmax
	2.4 MHz  f_offset < f_offsetmax
	-25dBm
	100K



For A-IoT (maximum output power Prated,c  31 dBm), emissions shall not exceed the maximum levels specified in Tables 6.5.4.2.3-2.
Table 6.5.4.2.3-2: A-IoT medium range BS operating band unwanted emission limits, BS maximum output power Prated,c  31 dBm
	BS channel bandwidth
	Frequency offset of measurement filter ‑3dB point, f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement
	Measurement bandwidth 

	200kHz
	0 MHz  f < 0.05 MHz
	0.015 MHz  f_offset < 0.065 MHz 
	

	30 kHz 

	
	0.05 MHz  f < 0.15 MHz
	0.065 MHz  f_offset < 0.165 MHz 
	

	30 kHz 

	
	0.15 MHz  f < 0.6 MHz
	0.165MHz  f_offset < 0.615MHz 
	

	30 kHz 

	
	0.6 MHz  f < 1 MHz
	0.615MHz  f_offset < 1.015MHz
	

	30 kHz 

	
	1 MHz  f  5 MHz
	1.5 MHz  f_offset < 5.5 MHz
	-21 dBm
	1 MHz 

	
	5 MHz  f  fmax
	5.5 MHz  f_offset < f_offsetmax 
	-25 dBm
	1 MHz 

	400kHz
	0 MHz  f < 0.4 MHz
	0.015 MHz  f_offset < 0.415 MHz
	-9dBm -  (- 0.015) dB
	30 kHz

	
	0.4 MHz  f < 0.8 MHz
	0.415 MHz  f_offset < 0.815 MHz
	-20dBm-  (-0.415) dB
	30 kHz

	
	0.8 MHz  f < 1.6 MHz
	0.815 MHz  f_offset < 1.6 MHz
	-25dBm
	30 kHz

	
	1.6 MHz  f < fmax
	1.6 MHz  f_offset < f_offsetmax
	-25dBm
	100kHz

	600kHz
	0 MHz  f < 0.6 MHz
	0.015 MHz  f_offset < 0.615 MHz
	-9dBm -  (-0.015) dB
	30 kHz

	
	0.6 MHz  f < 1.2 MHz
	0.615 MHz  f_offset < 1.2 MHz
	-22dBm - (-0.615) dB
	30 kHz

	
	1.2 MHz  f < 1.8 MHz
	1.2 MHz  f_offset < 1.8 MHz
	-27dBm
	30 kHz

	
	1.8 MHz  f < fmax
	1.8 MHz  f_offset < f_offsetmax
	-25dBm
	100K

	800kHz
	0 MHz  f < 0.8 MHz
	0.015 MHz  f_offset < 0.815 MHz
	-9dBm -  (-0.015) dB
	30 kHz

	
	0.8 MHz  f < 1.6 MHz
	0.815 MHz  f_offset < 1.6 MHz
	-23dBm -  (-0.815) dB
	30 kHz

	
	1.6 MHz  f < 2.4 MHz
	1.6 MHz  f_offset < 2.4 MHz
	-28dBm
	30 kHz

	
	2.4 MHz  f < fmax
	2.4 MHz  f_offset < f_offsetmax
	-25dBm
	100kHz




[bookmark: _Toc74663249][bookmark: _Toc107474931][bookmark: _Toc21127505][bookmark: _Toc123049018][bookmark: _Toc131766377][bookmark: _Toc156567420][bookmark: _Toc107311720][bookmark: _Toc115186204][bookmark: _Toc124266487][bookmark: _Toc138837599][bookmark: _Toc53178659][bookmark: _Toc82621789][bookmark: _Toc53178208][bookmark: _Toc36817266][bookmark: _Toc61178885][bookmark: _Toc29811714][bookmark: _Toc61179355][bookmark: _Toc67916651][bookmark: _Toc131740843][bookmark: _Toc124157083][bookmark: _Toc45893486][bookmark: _Toc44712173][bookmark: _Toc106782829][bookmark: _Toc37260183][bookmark: _Toc123054406][bookmark: _Toc90422636][bookmark: _Toc107419304][bookmark: _Toc131595845][bookmark: _Toc123717507][bookmark: _Toc123051937][bookmark: _Toc114255524][bookmark: _Toc37267571]6.5.4.3	Minimum requirements for BS type 1-C
The operating band unwanted emissions for BS type 1-C for each antenna connector shall be below the applicable basic limits defined in clause 6.5.4.2.
[bookmark: _Hlk497677198]6.5.5	Transmitter spurious emissions
[bookmark: _Toc44712176][bookmark: _Toc90422639][bookmark: _Toc124266490][bookmark: _Toc45893489][bookmark: _Toc106782832][bookmark: _Toc123054409][bookmark: _Toc131740846][bookmark: _Toc131766380][bookmark: _Toc138837602][bookmark: _Toc21127508][bookmark: _Toc131595848][bookmark: _Toc37260186][bookmark: _Toc67916654][bookmark: _Toc107311723][bookmark: _Toc123049021][bookmark: _Toc115186207][bookmark: _Toc82621792][bookmark: _Toc107474934][bookmark: _Toc29811717][bookmark: _Toc37267574][bookmark: _Toc114255527][bookmark: _Toc36817269][bookmark: _Toc123717510][bookmark: _Toc61178888][bookmark: _Toc61179358][bookmark: _Toc107419307][bookmark: _Toc123051940][bookmark: _Toc53178211][bookmark: _Toc156567423][bookmark: _Toc74663252][bookmark: _Toc124157086][bookmark: _Toc53178662]6.5.5.1	General
The transmitter spurious emission limits shall apply from 9 kHz to 12.75 GHz, excluding the frequency range 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, where the ΔfOBUE is defined in table 6.5.1-1. For some operating bands, the upper limit is higher than 12.75 GHz in order to comply with the 5th harmonic limit of the downlink operating band, as specified in ITU-R recommendation SM.329 [2].
For a multi-band connector, for each supported operating band together with ΔfOBUE around the band is excluded from the transmitter spurious emissions requirement.
The requirements shall apply whatever the type of transmitter considered (single carrier or multi-carrier). It applies for all transmission modes foreseen by the manufacturer's specification. 
The requirements shall also apply if the BS supports NB-IoT operation in NR in-band.
Unless otherwise stated, all requirements are measured as mean power (RMS).
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The basic limits of either table 6.5.5.2.1-1 (Category A limits) or table 6.5.5. 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 6.5.4.
Table 6.5.5.2.1-1: 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
	-13 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:	Applies for Band for which the upper frequency edge of the DL operating band is greater than 2.55 GHz and less than or equal to 5.2 GHz..
NOTE 4:	This spurious frequency range applies only to BS type 1-C. 
NOTE 5:	Applies for Band for which the upper frequency edge of the DL operating band is greater than 5.2 GHz.



Table 6.5.5.2.1-2: 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:	Applies for Band for which the upper frequency edge of the DL operating band is greater than 2.55 GHz and less than or equal to 5.2 GHz.
NOTE 4:	This spurious frequency range applies only to BS type 1-C. 
NOTE 5:	Applies for Band for which the upper frequency edge of the DL operating band is greater than 5.2 GHz.
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This requirement shall be applied for NR FDD operation in order to prevent the receivers of the BSs being desensitised by emissions from a BS transmitter. It is measured at the transmit antenna connector for BS type 1-C for any type of BS which has common or separate Tx/Rx antenna connectors.
The spurious emission basic limits are provided in table 6.5.5.2.2-1.
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	BS class
	Frequency range
	Basic limits
	Measurement bandwidth
	Note

	Medium Range BS
	FUL,low – FUL,high
	-91 dBm
	100 kHz
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These requirements may be applied for the protection of system operating in frequency ranges other than the BS downlink operating band. The limits may apply as an optional protection of such systems that are deployed in the same geographical area as the BS, or they may be set by local or regional regulation as a mandatory requirement for an NR operating band. It is in some cases not stated in the present document whether a requirement is mandatory or under what exact circumstances that a limit applies, since this is set by local or regional regulation. An overview of regional requirements in the present document is given in clause 4.5.
Some requirements may apply for the protection of specific equipment (UE, MS and/or BS) or equipment operating in specific systems (GSM, CDMA, UTRA, E-UTRA, NR, etc.) as listed below.
The spurious emission basic limits are provided in table 6.5.5.2.3 -1 for a BS where requirements for co-existence with the system listed in the first column apply. For a multi-band connector, the exclusions and conditions in the Note column of table 6.5.5.2.3 -1 apply for each supported operating band.
Table 6.5.5.2.3-1: BS spurious emissions basic limits for BS for co-existence with systems operating in other frequency bands
	System type for NR to co-exist with
	Frequency range for co-existence requirement
	Basic limits
	Measurement bandwidth
	Note

	
	1805 – 1880 MHz
	-47 dBm
	100 kHz
	This requirement does not apply to BS operating in band n3. 

	DCS1800
	1710 – 1785 MHz
	-61 dBm
	100 kHz
	This requirement does not apply to BS operating in band n3, since it is already covered by the requirement in clause 6.5.5.2.2.

	
	1930 – 1990 MHz
	-47 dBm
	100 kHz
	This requirement does not apply to BS operating in band n2, n25 or band n70.  

	PCS1900
	1850 – 1910 MHz

	-61 dBm
	100 kHz
	This requirement does not apply to BS operating in band n2 or n25 since it is already covered by the requirement in clause 6.5.5.2.2.  

	
	869 – 894 MHz
	-57 dBm
	100 kHz
	This requirement does not apply to BS operating in band n5 or n26. 

	GSM850 or CDMA850
	824 – 849 MHz
	-61 dBm
	100 kHz
	This requirement does not apply to BS operating in band n5 or n26, since it is already covered by the requirement in clause 6.5.5.2.2.

	UTRA FDD Band I or
	2110 – 2170 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in band n1 or n65

	E-UTRA Band 1 or NR Band n1
	1920 – 1980 MHz

	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n1 or n65, since it is already covered by the requirement in clause 6.5.5.2.2.

	UTRA FDD Band II or
	1930 – 1990 MHz

	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in band n2 or n70.  

	E-UTRA Band 2 or NR Band n2
	1850 – 1910 MHz

	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n2, since it is already covered by the requirement in clause 6.5.5.2.2.

	UTRA FDD Band III or
	1805 – 1880 MHz

	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in band n3.

	E-UTRA Band 3 or NR Band n3
	1710 – 1785 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n3, since it is already covered by the requirement in clause 6.5.5.2.2. 

	UTRA FDD Band IV or
	2110 – 2155 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in band n66

	E-UTRA Band 4
	1710 – 1755 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n66, since it is already covered by the requirement in clause 6.5.5.2.2.

	UTRA FDD Band V or
	869 – 894 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in band n5 or n26. 

	E-UTRA Band 5 or NR Band n5
	824 – 849 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n5 or n26, since it is already covered by the requirement in clause 6.5.5.2.2.

	UTRA FDD Band VI, XIX or
	860 – 890 MHz 
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in band n18.

	E-UTRA Band 6, 18, 19 or NR Band n18
	815 – 830 MHz 
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n18, since it is already covered by the requirement in clause 6.5.5.2.2.

	
	830 – 845 MHz
	-49 dBm
	1 MHz
	

	UTRA FDD Band VII or
	2620 – 2690 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in band n7.

	E-UTRA Band 7 or NR Band n7
	2500 – 2570 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n7, since it is already covered by the requirement in clause 6.5.5.2.2.

	UTRA FDD Band IX or
	1844.9 – 1879.9 MHz

	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in band n3.

	E-UTRA Band 9
	1749.9 – 1784.9 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n3, since it is already covered by the requirement in clause 6.5.5.2.2.

	UTRA FDD Band X or
	2110 – 2170 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in band n66

	E-UTRA Band 10
	1710 – 1770 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n66, since it is already covered by the requirement in clause 6.5.5.2.2.

	UTRA FDD Band XI or XXI or
	1475.9 – 1510.9 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in band n50, n74, n75, n92, n94 or n109.

	E-UTRA Band 11 or 21
	1427.9 – 1447.9 MHz 
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n50, n51, n74, n75, n76, n91, n92, n93, or n109.

	
	1447.9 – 1462.9 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n50, n74, n75, n92, n94 or n109.

	UTRA FDD Band XII or
	729 – 746 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in band n12 or n85.

	E-UTRA Band 12 or NR Band n12
	699 – 716 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n12 or n85, since it is already covered by the requirement in clause 6.5.5.2.2.
For NR BS operating in n29, it applies 1 MHz below the Band n29 downlink operating band (Note 5).

	UTRA FDD Band XIII or
	746 – 756 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in band n13.

	E-UTRA Band 13 or NR Band n13
	777 – 787 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n13, since it is already covered by the requirement in clause 6.5.5.2.2.

	UTRA FDD Band XIV or
	758 – 768 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in band n14.

	E-UTRA Band 14 or NR band n14
	788 – 798 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n14, since it is already covered by the requirement in clause 6.5.5.2.2.

	
	734 – 746 MHz
	-52 dBm
	1 MHz
	

	E-UTRA Band 17
	704 – 716 MHz
	-49 dBm
	1 MHz
	For NR BS operating in n29, it applies 1 MHz below the Band n29 downlink operating band (Note 5).

	UTRA FDD Band XX or
	791 – 821 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in band n20 or n28.

	E-UTRA Band 20 or NR Band n20
	832 – 862 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n20, since it is already covered by the requirement in clause 6.5.5.2.2.

	UTRA FDD Band XXII 
	3510 – 3590 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in band n48, n77 or n78.

	or E-UTRA Band 22
	3410 – 3490 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n77 or n78.

	
	1525 – 1559 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in band n24.

	E-UTRA Band 24 or NR Band n24
	1626.5 – 1660.5 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n24, since it is already covered by the requirement in clause 6.5.5.2.2.

	UTRA FDD Band XXV or
	1930 – 1995 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in band n2, n25 or n70.

	E-UTRA Band 25 or NR band n25
	1850 – 1915 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n25 since it is already covered by the requirement in clause 6.5.5.2.2. For BS operating in Band n2, it applies for 1910 MHz to 1915 MHz, while the rest is covered in clause 6.5.5.2.2.

	UTRA FDD Band XXVI or
	859 – 894 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in band n5 or n26. 

	E-UTRA Band 26 or NR Band n26
	814 – 849 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n26 since it is already covered by the requirement in clause 6.5.5.2.2. For BS operating in Band n5, it applies for 814 MHz to 824 MHz, while the rest is covered in clause 6.5.5.2.2.

	
	852 – 869 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n5.

	E-UTRA Band 27
	807 – 824 MHz
	-49 dBm
	1 MHz
	This requirement also applies to BS operating in Band n28, starting 4 MHz above the Band n28 downlink operating band (Note 5).

	E-UTRA Band 28 or 
	758 – 803 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in band n20, n67 or n28.

	NR Band n28
	703 – 748 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n28, since it is already covered by the requirement in clause 6.5.5.2.2.
For BS operating in band n67, it applies for 703 MHz to 736 MHz.

	E-UTRA Band 29 or NR Band n29
	717 – 728 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n29 or n85

	E-UTRA Band 30 or
	2350 – 2360 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in band n30

	NR Band n30
	2305 – 2315 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n30, since it is already covered by the requirement in clause 6.5.5.2.2.

	E-UTRA Band 31 or NR Band n31
	462.5 – 467.5 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in band n31 or n72.

	
	452.5 – 457.5 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n31, since it is already covered by the requirement in clause 6.5.5.2.2. This requirement does not apply to BS operating in band n72.

	UTRA FDD band XXXII or E-UTRA band 32
	1452 – 1496 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in band n50, n74, n75, n92, n94 or n109

	UTRA TDD Band a) or E-UTRA Band 33
	1900 – 1920 MHz

	-52 dBm
	1 MHz
	

	UTRA TDD Band a) or E-UTRA Band 34 or NR band n34
	2010 – 2025 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n34.

	UTRA TDD Band b) or E-UTRA Band 35
	1850 – 1910 MHz

	-52 dBm
	1 MHz
	

	UTRA TDD Band b) or E-UTRA Band 36
	1930 – 1990 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n2 or n25.

	UTRA TDD Band c) or E-UTRA Band 37
	1910 – 1930 MHz
	-52 dBm
	1 MHz
	

	UTRA TDD Band d) or E-UTRA Band 38 or NR Band n38
	2570 – 2620 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n38. 

	UTRA TDD Band f) or E-UTRA Band 39 or NR band n39
	1880 – 1920MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n39.

	UTRA TDD Band e) or E-UTRA Band 40 or NR Band n40
	2300 – 2400MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n30 or n40.

	E-UTRA Band 41 or NR Band n41, n90
	2496 – 2690 MHz
	-52 dBm
	1 MHz
	This is not applicable to BS operating in Band n41, n53 or [n90].

	E-UTRA Band 42
	3400 – 3600 MHz
	-52 dBm
	1 MHz
	This is not applicable to BS operating in Band n48, n77 or n78.

	E-UTRA Band 43
	3600 – 3800 MHz
	-52 dBm
	1 MHz
	This is not applicable to BS operating in Band n48, n77 or n78.

	E-UTRA Band 44
	703 – 803 MHz
	-52 dBm
	1 MHz
	This is not applicable to BS operating in Band n28.

	E-UTRA Band 45
	1447 – 1467 MHz
	-52 dBm
	1 MHz
	

	E-UTRA Band 46 or NR Band n46
	5150 – 5925 MHz
	-52 dBm
	1 MHz
	This is not applicable to BS operating in Band n46, n96 or n102.

	E-UTRA Band 47
	5855 – 5925 MHz
	-52 dBm
	1 MHz
	

	E-UTRA Band 48 or NR Band n48
	3550 – 3700 MHz
	-52 dBm
	1 MHz
	This is not applicable to BS operating in Band n48, n77 or n78.

	E-UTRA Band 50 or NR band n50 
	1432 – 1517 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n50, n51, n74, n75, n76, n91, n92, n93, n94 or n109.

	E-UTRA Band 51 or NR Band n51
	1427 – 1432 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n50, n51, n75, n76, n91, n92, n93, n94 or n109.

	E-UTRA Band 53 or NR Band n53
	2483.5 - 2495 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n41, n53 or n90.

	E-UTRA Band 54 or NR Band n54
	1670 – 1675 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n54

	E-UTRA Band 65 or
	2110 – 2200 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in band n1 or n65. 

	NR Band n65
	1920 – 2010 MHz
	-49 dBm
	1 MHz
	For BS operating in Band n1, it applies for 1980 MHz to 2010 MHz, while the rest is covered in clause 6.5.5.2.2. 
This requirement does not apply to BS operating in band n65, since it is already covered by the requirement in clause 6.5.5.2.2.

	E-UTRA Band 66 or
	2110 – 2200 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in band n66.

	NR Band n66
	1710 – 1780 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n66, since it is already covered by the requirement in clause 6.5.5.2.2.

	E-UTRA Band 67 or NR Band n67
	738 – 758 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n28 or n67.

	E-UTRA Band 68
	753 -783 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in band n28.

	
	698-728 MHz
	-49 dBm
	1 MHz
	For BS operating in Band n28, this requirement applies between 698 MHz and 703 MHz, while the rest is covered in clause 6.5.5.2.2.

	E-UTRA Band 69
	2570 – 2620 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n38.

	E-UTRA Band 70 or
	1995 – 2020 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in band n2, n25 or n70

	NR Band n70
	1695 – 1710 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n70, since it is already covered by the requirement in clause 6.5.5.2.2.

	E-UTRA Band 71 or
	617 – 652 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in band n71 or n105

	NR Band n71
	663 – 698 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n71 or n105, since it is already covered by the requirement in clause 6.5.5.2.2.

	E-UTRA Band 72 or NR Band n72
	461 – 466 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in band n31 or n72.

	
	451 – 456 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n72, since it is already covered by the requirement in clause 6.5.5.2.2. This requirement does not apply to BS operating in band n31.

	E-UTRA Band 74 
	1475 – 1518 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in band n50, n74, n75, n92, n94 or n109.

	or NR Band n74
	1427 – 1470 MHz
	-49 dBm
	1MHz
	This requirement does not apply to BS operating in band n50, n51, n74, n75, n76, n91, n92, n93 or n94 or n109.

	E-UTRA Band 75 or NR Band n75
	1432 – 1517 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n50, n51, n74, n75, n76, n91, n92, n93 or n94 or n109.

	E-UTRA Band 76 or NR Band n76
	1427 – 1432 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n50, n51, n75, n76, n91, n92, n93, n94 or n109.

	NR Band n77
	3.3 – 4.2 GHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n48, n77 or n78

	NR Band n78
	3.3 – 3.8 GHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n48, n77 or n78

	NR Band n79
	4.4 – 5.0 GHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n79

	NR Band n80
	1710 – 1785 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n3, since it is already covered by the requirement in clause 6.5.5.2.2.

	NR Band n82
	832 – 862 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n20, since it is already covered by the requirement in clause 6.5.5.2.2.

	NR Band n83
	703 – 748 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n28, since it is already covered by the requirement in clause 6.5.5.2.2.
For BS operating in Band n67, it applies for 703 MHz to 736 MHz.

	NR Band n84
	1920 – 1980 MHz

	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n1, since it is already covered by the requirement in clause 6.5.5.2.2.

	E-UTRA Band 85 or NR Band n85
	728 – 746 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in band n12 or n85.
For NR BS operating in n29, it applies 1 MHz below the Band n29 downlink operating band (Note 5).

	
	698 – 716 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n12 or n85, since it is already covered by the requirement in clause 6.5.5.2.2.

	NR Band n86
	1710 – 1780 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n66, since it is already covered by the requirement in clause 6.5.5.2.2.

	NR Band n89
	824 – 849 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n5, since it is already covered by the requirement in clause 6.5.5.2.2.

	
	1427 – 1432 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n50, n51, n75, n76 or n109

	NR Band n91
	832 – 862 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n20, since it is already covered by the requirement in clause 6.5.5.2.2.

	
	1432 – 1517 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n50, n51, n74, n75, n76 or n109.

	NR Band n92
	832 – 862 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n20, since it is already covered by the requirement in clause 6.5.5.2.2.

	
	1427 – 1432 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n50, n51, n75, n76 or n109.

	
	1432 – 1517 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n50, n51, n74, n75, n76 or n109.

	NR Band n95
	2010 – 2025 MHz
	-52 dBm
	1 MHz
	

	NR Band n96
	5925 – 7125 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n46, n96, n102 or n104.

	NR Band n97
	2300 – 2400MHz
	-52 dBm
	1 MHz
	

	NR Band n98
	1880 – 1920MHz
	-52 dBm
	1 MHz
	

	NR Band n99
	1626.5 – 1660.5 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n24, since it is already covered by the requirement in clause 6.5.5.2.2.

	
	874.4 – 880 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n100, since it is already covered by the requirement in clause 6.5.5.2.2.

	NR band n101
	1900 – 1910 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n101.

	NR Band n102
	5925 – 6425 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n46, n96, n102 or n104.

	E-UTRA Band 103
	757 –	758 MHz
	-52 dBm
	1 MHz
	

	
	787 –	788 MHz
	-49 dBm
	1 MHz
	

	NR Band n104
	6425 – 7125 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n96, n102 or n104 

	NR Band n105
	612 – 652 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n71 or n105

	
	663 – 703 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in  n105, since it is already covered by the requirement in clause 6.5.5.2.2.

	E-UTRA Band 106 or NR Band n106
	935 - 940 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n106

	
	896 – 901 MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n5 or n26.
This requirement does not apply to BS operating in n106, since it is already covered by the requirement in clause 6.5.5.2.2.

	NR Band n109
	1432 – 1517 MHz
	-52 dBm
	1 MHz
	This requirement does not apply to BS operating in Band n50, n51, n74, n75, n76, n91, n92, n93, n94 or n109

	
	703 –733MHz
	-49 dBm
	1 MHz
	This requirement does not apply to BS operating in band n28, since it is already covered by the requirement in clause 6.5.5.2.2.



[bookmark: _Hlk497677260]NOTE 1:	As defined in the scope for spurious emissions in this clause, except for the cases where the noted requirements apply to a BS operating in Band n28, the co-existence requirements in table 6.5.5.2.3 -1 do not apply for the ΔfOBUE frequency range immediately outside the downlink operating band (see table 5.2-1). Emission limits for this excluded frequency range may be covered by local or regional requirements.
NOTE 2:	Table 6.5.5.2.3 -1 assumes that two operating bands, where the frequency ranges in table 5.2-1 would be overlapping, are not deployed in the same geographical area. For such a case of operation with overlapping frequency arrangements in the same geographical area, special co-existence requirements may apply that are not covered by the 3GPP specifications.
NOTE 3:	TDD base stations deployed in the same geographical area, that are synchronized and use the same or adjacent operating bands can transmit without additional co-existence requirements. For unsynchronized base stations, special co-existence requirements may apply that are not covered by the 3GPP specifications.
The following requirement may be applied for the protection of PHS. This requirement is also applicable at specified frequencies falling between ΔfOBUE below the lowest BS transmitter frequency of the downlink operating band and ΔfOBUE above the highest BS transmitter frequency of the downlink operating band. ΔfOBUE is defined in clause 6.5.1.
The spurious emission basic limit for this requirement is:
Table 6.5.5.2.3-2: BS spurious emissions basic limits for BS for co-existence with PHS
	Frequency range
	Basic limit
	Measurement Bandwidth
	Note

	1884.5 – 1915.7 MHz
	-41 dBm
	300 kHz
	Applicable when co-existence with PHS system operating in 1884.5 – 1915.7 MHz 



Table 6.5.5.2.3-3: Void
[bookmark: _Toc53178216][bookmark: _Toc37267579][bookmark: _Toc124157091][bookmark: _Toc114255532][bookmark: _Toc123051945][bookmark: _Toc115186212][bookmark: _Toc67916659][bookmark: _Toc37260191][bookmark: _Toc106782837][bookmark: _Toc123717515][bookmark: _Toc82621797][bookmark: _Toc21127513][bookmark: _Toc138837607][bookmark: _Toc53178667][bookmark: _Toc74663257][bookmark: _Toc44712181][bookmark: _Toc61179363][bookmark: _Toc29811722][bookmark: _Toc36817274][bookmark: _Toc45893494][bookmark: _Toc61178893][bookmark: _Toc107474939][bookmark: _Toc156567428][bookmark: _Toc124266495][bookmark: _Toc90422644][bookmark: _Toc107419312][bookmark: _Toc107311728][bookmark: _Toc123049026][bookmark: _Toc131595853][bookmark: _Toc131766385][bookmark: _Toc131740851][bookmark: _Toc123054414]6.5.5.2.4	Co-location with other base stations
These requirements may be applied for the protection of other BS receivers when GSM900, DCS1800, PCS1900, GSM850, CDMA850, UTRA FDD, UTRA TDD, E-UTRA and/or NR BS are co-located with a BS.
The requirements assume a 30 dB coupling loss between transmitter and receiver and are based on co-location with base stations of the same class.
The basic limits are in table 6.5.5.2.4-1 for a BS where requirements for co-location with a BS type listed in the first column apply, depending on the declared Base Station class. 
Table 6.5.5.2.4-1: BS spurious emissions basic limits for BS co-located with another BS
	Type of co-located BS
	Frequency range for
	Basic limits
	Measurement
	Note

	
	co-location requirement
	WA BS
	MR BS
	LA BS
	bandwidth
	

	 GSM900
	876 – 915 MHz
	-98 dBm
	-91 dBm
	-70 dBm
	100 kHz
	

	 DCS1800
	1710 – 1785 MHz
	-98 dBm
	-91 dBm
	-80 dBm
	100 kHz
	

	 PCS1900
	1850 – 1910 MHz
	-98 dBm
	-91 dBm
	-80 dBm
	100 kHz
	

	 GSM850 or CDMA850
	824 – 849 MHz
	-98 dBm
	-91 dBm
	-70 dBm
	100 kHz
	

	UTRA FDD Band I or E-UTRA Band 1 or NR Band n1
	1920 – 1980 MHz

	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	

	UTRA FDD Band II or E-UTRA Band 2 or NR Band n2
	1850 – 1910 MHz

	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	

	UTRA FDD Band III or E-UTRA Band 3 or NR Band n3
	1710 – 1785 MHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	

	UTRA FDD Band IV or E-UTRA Band 4
	1710 – 1755 MHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	

	UTRA FDD Band V or E-UTRA Band 5 or NR Band n5
	824 – 849 MHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	

	UTRA FDD Band VI, XIX or E-UTRA Band 6, 19
	830 – 845 MHz 
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	

	UTRA FDD Band VII or E-UTRA Band 7 or NR Band n7
	2500 – 2570 MHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	

	UTRA FDD Band VIII or E-UTRA Band 8 or NR Band n8
	880 – 915 MHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	

	UTRA FDD Band IX or E-UTRA Band 9
	1749.9 – 1784.9 MHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	

	UTRA FDD Band X or E-UTRA Band 10
	1710 – 1770 MHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	

	UTRA FDD Band XI or E-UTRA Band 11
	1427.9 –1447.9 MHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	This is not applicable to BS operating in Band n50, n75, n91, n92, n93 or n94

	UTRA FDD Band XII or
E-UTRA Band 12 or NR Band n12
	699 – 716 MHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	

	UTRA FDD Band XIII or
E-UTRA Band 13 or NR Band n13
	777 – 787 MHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	

	UTRA FDD Band XIV or
E-UTRA Band 14 or NR Band n14
	788 – 798 MHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	

	E-UTRA Band 17
	704 – 716 MHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	

	E-UTRA Band 18 or NR Band n18
	815 – 830 MHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	

	UTRA FDD Band XX or E-UTRA Band 20 or NR Band n20
	832 – 862 MHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	

	UTRA FDD Band XXI or E-UTRA Band 21
	1447.9 – 1462.9 MHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	This is not applicable to BS operating in Band n50, n75, n92 or n94

	UTRA FDD Band XXII or E-UTRA Band 22
	3410 – 3490 MHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	This is not applicable to BS operating in Band n48, n77 or n78

	E-UTRA Band 24 or NR Band n24
	1626.5 – 1660.5 MHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	

	UTRA FDD Band XXV or
E-UTRA Band 25 or NR Band n25
	1850 – 1915 MHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	

	UTRA FDD Band XXVI or
E-UTRA Band 26 or NR Band n26
	814 – 849 MHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	

	E-UTRA Band 27
	807 – 824 MHz 
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	

	E-UTRA Band 28 or NR Band n28
	703 – 748 MHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	

	E-UTRA Band 30 or NR Band n30
	2305 – 2315 MHz 
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	

	E-UTRA Band 31 or NR Band n31
	452.5 – 457.5 MHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	

	UTRA TDD Band a) or E-UTRA Band 33
	1900 – 1920 MHz

	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	

	UTRA TDD Band a) or E-UTRA Band 34 or NR band n34
	2010 – 2025 MHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	This is not applicable to BS operating in Band n34

	UTRA TDD Band b) or E-UTRA Band 35
	1850 – 1910 MHz

	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	

	UTRA TDD Band b) or E-UTRA Band 36
	1930 – 1990 MHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	This is not applicable to BS operating in Band n2 or band n25

	UTRA TDD Band c) or E-UTRA Band 37
	1910 – 1930 MHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	

	UTRA TDD Band d) or E-UTRA Band 38 or NR Band n38
	2570 – 2620 MHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	This is not applicable to BS operating in Band n38.  

	UTRA TDD Band f) or E-UTRA Band 39 or NR band n39
	1880 – 1920MHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	This is not applicable to BS operating in Band n39

	UTRA TDD Band e) or E-UTRA Band 40 or NR Band n40
	2300 – 2400MHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	This is not applicable to BS operating in Band n30 or n40.

	E-UTRA Band 41 or NR Band n41, n90
	2496 – 2690 MHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	This is not applicable to BS operating in Band n41, n53 or [n90]

	E-UTRA Band 42
	3400 – 3600 MHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	This is not applicable to BS operating in Band n48, n77 or n78

	E-UTRA Band 43
	3600 – 3800 MHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	This is not applicable to BS operating in Band n48, n77 or n78

	E-UTRA Band 44
	703 – 803 MHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	This is not applicable to BS operating in Band n28

	E-UTRA Band 45
	1447 – 1467 MHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	

	E-UTRA Band 46 or NR Band n46
	5150 – 5925 MHz
	N/A
	-91 dBm
	-88 dBm
	100 kHz
	This is not applicable to BS operating in Band n46, n96 or n102

	E-UTRA Band 48 or NR Band n48
	3550 – 3700 MHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	This is not applicable to BS operating in Band n48, n77 or n78

	E-UTRA Band 50 or NR Band n50 
	1432 – 1517 MHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	This is not applicable to BS operating in Band n51, n74, n75, n91, n92, n93 or n94

	E-UTRA Band 51 or NR Band n51
	1427 – 1432 MHz
	N/A
	N/A
	-88 dBm
	100 kHz
	This is not applicable to BS operating in Band n50, n74, n75, n76, n91, n92, n93 or n94

	E-UTRA Band 53 or NR Band n53
	2483.5 – 2495 MHz
	N/A
	-91 dBm
	-88 dBm
	100 kHz
	This is not applicable to BS operating in Band n41, n53 or n90

	E-UTRA Band 54 or NR Band n54
	1670 – 1675 MHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	This is not applicable to BS operating in Band n54

	E-UTRA Band 65 or NR Band n65
	1920 – 2010 MHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	

	E-UTRA Band 66 or NR Band n66
	1710 – 1780 MHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	

	E-UTRA Band 68
	698 – 728 MHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	

	E-UTRA Band 70 or NR Band n70
	1695 – 1710 MHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	

	E-UTRA Band 71 or NR Band n71
	663 – 698 MHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	

	E-UTRA Band 72 or NR Band n72
	451 – 456 MHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	

	E-UTRA Band 74 or NR Band n74 
	1427 – 1470 MHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	This is not applicable to BS operating in Band n50, n51, n91, n92, n93 or n94

	NR Band n77
	3.3 – 4.2 GHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	This is not applicable to BS operating in Band n48, n77 or n78

	NR Band n78
	3.3 – 3.8 GHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	This is not applicable to BS operating in Band n48, n77 or n78

	NR Band n79
	4.4 – 5.0 GHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	

	NR Band n80
	1710 – 1785 MHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	

	NR Band n81
	880 – 915 MHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	

	NR Band n82
	832 – 862 MHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	

	NR Band n83
	703 – 748 MHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	

	NR Band n84
	1920 – 1980 MHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	

	E-UTRA Band 85 or NR Band 85
	698 – 716 MHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	

	NR Band n86
	1710 – 1780 MHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	

	NR Band n89
	824 – 849 MHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	

	NR Band n91
	832 – 862 MHz
	N/A
	N/A
	-88 dBm
	100 kHz
	

	NR Band n92
	832 – 862 MHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	

	NR Band n93
	880 – 915 MHz
	N/A
	N/A
	-88 dBm
	100 kHz
	

	NR Band n94
	880 – 915 MHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	

	NR Band n95
	2010 – 2025 MHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	

	NR Band n96
	5925 – 7125 MHz
	N/A
	-90 dBm
	-87 dBm
	100 kHz
	This is not applicable to BS operating in Band n46, 
n96, n102 or n104

	NR Band n97
	2300 – 2400MHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	

	NR Band n98
	1880 – 1920MHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	

	NR Band n99
	1626.5 – 1660.5 MHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	

	NR Band n100
	874.4 – 880 MHz
	-96 dBm
	NA
	NA
	100 kHz
	

	NR Band n101
	1900 – 1910 MHz
	-96 dBm
	NA
	NA
	100 kHz
	

	NR Band n102
	5925 – 6425 MHz
	N/A
	-90 dBm
	-87 dBm
	100 kHz
	This is not applicable to BS operating in Band n46, n96, n102 or n104

	E-UTRA Band 103
	787 – 788 MHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	

	NR Band n104
	6425 – 7125 MHz
	-95 dBm
	-90 dBm
	-87 dBm
	100 kHz
	This requirement does not apply to BS operating in Band n96, n102 or n104.

	NR Band n105
	663 – 703 MHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	

	E-UTRA Band 106 or NR Band n106
	896 – 901 MHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	

	NR Band n109
	703 – 733 MHz
	-96 dBm
	-91 dBm
	-88 dBm
	100 kHz
	



NOTE 1:	As defined in the scope for spurious emissions in this clause, the co-location requirements in table 6.5.5.2.4-1 do not apply for the frequency range extending ΔfOBUE immediately outside the BS transmit frequency range of a downlink operating band (see table 5.2-1). The current state-of-the-art technology does not allow a single generic solution for co-location with other system on adjacent frequencies for 30dB BS-BS minimum coupling loss. However, there are certain site-engineering solutions that can be used. These techniques are addressed in TR 25.942 [4].
NOTE 2:	Table 6.5.5.2.4-1 assumes that two operating bands, where the corresponding BS transmit and receive frequency ranges in table 5.2-1 would be overlapping, are not deployed in the same geographical area. For such a case of operation with overlapping frequency arrangements in the same geographical area, special co-location requirements may apply that are not covered by the 3GPP specifications.
NOTE 3:	Co-located TDD base stations that are synchronized and using the same or adjacent operating band can transmit without special co-locations requirements. For unsynchronized base stations, special co-location requirements may apply that are not covered by the 3GPP specifications.
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The Tx spurious emissions for BS type 1-C for each antenna connector shall not exceed the basic limits specified in clause 6.5.5.2.
6.7	Transmitter intermodulation

---End of changes---
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