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9.2.1	General
BS type 1-O and BS type 2-O is are declared to support one or more beams, as per manufacturer’s declarations specified in 3GPP TS 38.141-2 [6]. Radiated transmit power is defined as the EIRP level for a declared beam at a specific beam peak direction.
For each beam, the requirement is based on declaration of a beam identity, reference beam direction pair, beamwidth, rated beam EIRP, OTA peak directions set, the beam direction pairs at the maximum steering directions and their associated rated beam EIRP and beamwidth(s).
For a declared beam and beam direction pair, the rated beam EIRP level is the maximum power that the base station is declared to radiate at the associated beam peak direction during the transmitter ON period.
For each beam peak direction associated with a beam direction pair within the OTA peak directions set, a specific rated beam EIRP level may be claimed. Any claimed value shall be met within the accuracy requirement as described below. Rated beam EIRP is only required to be declared for the beam direction pairs subject to conformance testing as detailed in 3GPP TS 38.141-2 [6].
NOTE 1:	OTA peak directions set is set of beam peak directions for which the EIRP accuracy requirement is intended to be met. The beam peak directions are related to a corresponding contiguous range or discrete list of beam centre directions by the beam direction pairs included in the set.
NOTE 2: 	A beam direction pair is data set consisting of the beam centre direction and the related beam peak direction.
NOTE 3:	A declared EIRP value is a value provided by the manufacturer for verification according to the conformance specification declaration requirements, whereas a claimed EIRP value is provided by the manufacturer to the equipment user for normal operation of the equipment and is not subject to formal conformance testing.
For operating bands where the supported fractional bandwidth (FBW) is larger than 6%, EIRP is declared as EIRPFBWlow at minimum supported frequency FFBWlow, and as EIRPFBWhigh at maximum supported frequency FFBWhigh. For frequencies in between the FFBWlow and FFBWhigh frequency the EIRP is:
-	EIRPFBWlow, for the frequency range FFBWlow ≤ f < (FFBWlow +FFBWhigh) / 2,
-	EIRPFBWhigh, for the frequency range (FFBWlow +FFBWhigh) / 2 ≤ f ≤FFBWhigh. 

[bookmark: _Hlk528436969]----- Next changed section ------
[bookmark: _Toc518862096]9.3.1	General
OTA BS output power is declared as the TRP radiated requirement, with the output power accuracy requirement defined at the RIB during the transmitter ON period for any specific beam peak direction associated with a beam direction pair within the OTA peak directions set, for BS type 1-O and BS type 2-O. TRP does not change with beamforming settings as long as the beam peak direction is within the OTA peak directions set. Thus the TRP accuracy requirement must be met for any beamforming setting for which the beam peak direction is within the OTA peak directions set.
The BS rated carrier TRP output power shall be within limits as specified in table 9.3.1-1.
Table 9.3.1-1: BS rated carrier TRP output power limits for BS type 1-O
	BS class
	Prated,c,TRP

	Wide Area BS
	(note)

	Medium Range BS
	≤ + 47 dBm

	Local Area BS
	≤ + 33 dBm

	NOTE:	There is no upper limit for the Prated,c,TRP of the Wide Area Base Station.



Despite the general requirements for the BS output power described in subclauses 9.3.2 – 9.3.3, additional regional requirements might be applicable.  
NOTE:	In certain regions, power limits corresponding to BS classes may apply for BS type 2-O.

----- Next changed section ------
[bookmark: _Toc518862106]9.4.3.1	General
The OTA total power dynamic range is the difference between the maximum and the minimum transmit power of an OFDM symbol for a specified reference condition.
This requirement shall apply at each RIB supporting transmission in the operating band.
NOTE 1:	The upper limit of the OTA total power dynamic range is the BS maximum carrier EIRP (Pmax,c,EIRP) when transmitting on all RBs. The lower limit of the OTA total power dynamic range is the average EIRP for single RB transmission in the same direction using the same beam. The OFDM symbol carries PDSCH and not contain RS or SSB, PBCH or synchronization signals.

[bookmark: _Hlk528438300]----- Next changed section ------
[bookmark: _Toc518862112]9.5.2.1	General
[bookmark: _Hlk498674997]OTA transmitter OFF power is defined as the mean power measured over 70/N µs filtered with a square filter of bandwidth equal to the transmission bandwidth configuration of the BS (BWConfig) centred on the assigned channel frequency during the transmitter OFF period. N = SCS/15, where SCS is Sub Carrier Spacing in kHz. 
For BS supporting intra-band contiguous CA, the OTA transmitter OFF power is defined as the mean power measured over 70/N us filtered with a square filter of bandwidth equal to the Aggregated BS Channel Bandwidth BWChannel_CA centred on (Fedge_high+Fedge_low)/2 during the transmitter OFF period. N = SCS/15, where SCS is Sub Carrier Spacing in kHz.
For BS type 1-O, the transmitter OFF power is defined as the output power at the co-location reference antenna conducted output(s). For BS type 2-O the transmitter OFF power is defined as TRP.
For multi-band RIBs and single band RIBs supporting transmission in multiple bands, the requirement is only applicable during the transmitter OFF period in all supported operating bands.

----- Next changed section ------
[bookmark: _Toc518862126]9.6.2.2	Minimum Requirement for BS type 1-O
For BS type 1-O, the EVM levels of each NR carrier for different modulation schemes on PDSCH outlined in table 6.5.2.2-1 shall be met using the following reference signal patterns. Requirements should be the same as subclause 6.5.2.2 and follow EVM frame structure from subclause 6.5.2.3.
[bookmark: _Toc518862127][bookmark: _Hlk497671816]9.6.2.3	Minimum Requirement for BS type 2-O
For BS type 2-O, the EVM levels of each NR carrier for different modulation schemes on PDSCH outlined in table 9.6.2.3-1 shall be met, following the EVM frame structure described in subclause 9.6.2.3.1. using the following reference signal patterns.
Table 9.6.2.3-1: EVM requirements for BS type 2-O carrier
	Modulation scheme for PDSCH
	Required EVM (%)

	QPSK
	17.5 

	16QAM
	12.5 

	64QAM
	8 



9.6.2.3.1	EVM frame structure for measurement
EVM requirements shall apply for each NR carrier over all allocated resource blocks and downlink sub frames and with RS density configuration of DM-RS of comb 2 (every other subcarrier) in symbol 3. PT-RS should be configured for localized setting for every fourth symbol for every second RB. Different modulation schemes listed in table 9.6.2.3-1 shall be considered for rank 1.
For NR, for all bandwidths, the EVM measurement shall be performed for each NR carrier over all allocated resource blocks and downlink subframes within 10 ms measurement periods. The boundaries of the EVM measurement periods need not be aligned with radio frame boundaries.

----- Next changed section ------
[bookmark: _Toc518862133]9.7.1	General
[bookmark: _Hlk505597907]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
	FDL_high – FDL_low ≤ 3250 MHz
	1500



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.


----- Next changed section ------
[bookmark: _Toc518862142]9.7.4.1	General
The OTA limits for operating band unwanted emissions are specified as TRP per RIB unless otherwise stated.

----- Next changed section ------
9.7.4.2.1.1	Protection of DTT
In certain regions the following requirement may apply for protection of DTT. For BS type 1-O operating in Band n20, the level of emissions in the band 470-790 MHz, measured in an 8 MHz filter bandwidth on centre frequencies Ffilter according to table 9.7.4.2.1.1-1, shall not exceed the maximum emission TRP level shown in the table. This requirement applies in the frequency range 470-790 MHz even though part of the range falls in the spurious domain. 
Table 9.7.4.2.1.1-1: Declared emissions levels for protection of DTT
	Case
	Measurement filter centre frequency
	Condition on BS maximum aggregate TEIRP / 10 MHz, PEIRTRP_10MHz
(NOTE) 
	Maximum level
PTRPEIRP,N,MAX
	Measurement bandwidth

	A: for DTT frequencies where broadcasting is protected
	N*8 + 306 MHz, 
21 ≤ N ≤ 60 
	PTREIRP_10MHz  59 dBm
	0 dBm  
	8 MHz

	
	N*8 + 306 MHz, 
21 ≤ N ≤ 60 
	36  PTREIRP_10MHz < 59 dBm
	PTREIRP_10MHz – 59 dBm
	8 MHz

	
	N*8 + 306 MHz, 
21 ≤ N ≤ 60 
	PTREIRP_10MHz < 36 dBm
	-23 dBm  
	8 MHz

	B: for DTT frequencies where broadcasting is subject to an intermediate level of protection
	N*8 + 306 MHz, 
21 ≤ N ≤ 60 
	PTREIRP_10MHz  59 dBm
	10 dBm  
	8 MHz

	
	N*8 + 306 MHz, 
21 ≤ N ≤ 60 
	36  PTREIRP_10MHz < 59 dBm
	PTREIRP_10MHz – 49 dBm
	8 MHz

	
	N*8 + 306 MHz, 
21 ≤ N ≤ 60 
	PTREIRP_10MHz < 36 dBm
	-13 dBm  
	8 MHz

	C: for DTT frequencies where broadcasting is not protected
	N*8 + 306 MHz, 
21 ≤ N ≤ 60 
	N.A.
	22 dBm  
	8 MHz

	[bookmark: _Hlk523346006]NOTE:	PTREIRP_10MHz (dBm) is defined by PTREIRP_10MHz = P10MHz + Gant + 9dB, where Gant is 17 dBi.



----- Next changed section ------
[bookmark: _Toc518862148]9.7.5.1	General
Unless otherwise stated, all requirements are measured as mean power.
The OTA spurious emissions limits are specified as TRP per RIB unless otherwise stated.

----- Next changed section ------
[bookmark: _Toc518862150]9.7.5.2.1	General 
The OTA transmitter spurious emission limits for FR1 shall apply from 30 MHz 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 subclause 6.6.1. For some FR1 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].
[bookmark: _Hlk528437844]For multi-band RIB the above exclusion applies for each supported operating band and the ΔfOBUE MHz around each band are excluded from the OTA transmitter spurious emissions requirements.
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. 
BS type 1-O requirements consists of OTA transmitter spurious emission requirements based on TRP and co-location requirements not based on TRP.


