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<Start of Changes>
9.7
OTA unwanted emissions

9.7.1
General

Unwanted emissions consist of so-called out-of-band emissions and spurious emissions according to ITU definitions ITU-R SM.329 [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.

The OTA out-of-band emissions requirement for the BS type 1-O and BS type 2-O transmitter is specified both in terms of Adjacent Channel Leakage power Ratio (ACLR) and operating band unwanted emissions (OBUE). The OTA 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. OTA Unwanted emissions outside of this frequency range are limited by an OTA spurious emissions requirement.

The maximum offset of the operating band unwanted emissions mask from the operating band edge is ΔfOBUE. The value of ΔfOBUE is defined in table 9.7.1-1 for BS type 1-O and BS type 2-O for the NR operating bands.

Table 9.7.1-1: Maximum offset ΔfOBUE outside the downlink operating band

	BS type
	Operating band characteristics
	ΔfOBUE [MHz]

	BS type 1-O
	FDL_high – FDL_low  < 100 MHz
	10

	
	100 MHz ≤ FDL_high – FDL_low  ≤ 900 MHz   
	40

	BS type 2-O
	FR2 bands
	TBD


The unwanted emission requirements are applied per cell for all the configurations supported by BS type 1‑O.  Requirements for OTA unwanted emissions are captured using TRP, directional requirements or co-location requirements as described per requirement.

There is in addition a requirement for occupied bandwidth and an ACLR requirement.

<Next change>
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 OTA operating band unwanted emission requirement for BS type 1-O is that for each applicable basic limit in subclause 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, unless stated differently in regional regulation.

9.7.4.3
Minimum requirement for BS type 2-O
9.7.4.3.1
General

Out-of-band emissions in FR2 are limited by OTA operating band unwanted emission limits. Unless otherwise stated, the spectrum emission mask limits in FR2 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 requirements shall apply whatever the type of transmitter considered and for all transmission modes foreseen by the manufacturer's specification. In addition, for a BS operating in non-contiguous spectrum, the requirements apply inside any sub-block gap. 
Emissions shall not exceed the maximum levels specified in the tables below, where:
-
f_offset is the separation between the channel edge frequency and the centre of the measuring filter.

-
f_offsetmax is the offset to the frequency ΔfOBUE outside the downlink operating band, where ΔfOBUE is defined in table 9.7.1-1.


9.7.4.3.2
OTA spectrum emission mask

BS unwanted emissions shall not exceed the maximum levels specified in table 9.7.4.3.2‑1.

Table 9.7.4.3.2-1: SEM applicable in the frequency range 24.25 – 33.4 GHz and 
 in the frequency range 37 – 52.6 GHz

	Frequency offset from “edge of transmission” Δf
	Limit
	Measurement bandwidth

	0.5 MHz ( f_offset < (0.1 BWRF - 0.5 MHz)
	Min(-5 dBm, Max(Prated,t,TRP – 37.5 dB, -12 dBm))
	1 MHz

	(0.1 BWRF - 0.5 MHz) ( f_offset < f_offsetmax
	Min(-13 dBm, Max(Prated,t,TRP – 45.5 dB, -20 dBm))
	1 MHz


	

	
	

	
	
	

	
	
	



	
	
	

	
	
	

	
	
	



<Next change>
9.7.5.3
Minimum requirement for BS type 2-O
9.7.5.3.1
General

In FR2, the OTA transmitter spurious emission limits apply from 30 MHz to 2nd harmonic of the upper frequency edge of the downlink operating band, 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 subclause 9.7.1-1.

9.7.5.3.2
General OTA transmitter spurious emissions requirements

The power of any spurious emission shall not exceed the limits in table 9.7.5.3.2-1

Editor’s note: The emission limits in Table 9.7.5.3.2-1 are assumed as the achievable baseline for mm wave spurious emissions at this stage. Additional steps to enhance these limits are studied in RAN4.

Table 9.7.5.3.2-1: BS radiated Tx spurious emission limits in FR2

	Frequency range
	Limit
	Measurement Bandwidth
	Note

	30 MHz – 1 GHz
	[-13 dBm]
	100 kHz
	Note 1

	1 GHz – 2nd harmonic of the upper frequency edge of the DL operating band
	
	1 MHz
	Note 1, Note 2

	NOTE 1:
Bandwidth as in ITU-R SM.329 [2], s4.1

NOTE 2:
Upper frequency as in ITU-R SM.329 [2], s2.5 table 1.


9.7.5.3.3
Additional OTA transmitter spurious emissions requirements

Editor’s note: Additional spurious emissions requirement for protecting specific services are ffs.

<End of Changes>
