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<<< START OF CHANGES >>>
[bookmark: _Toc21344365][bookmark: _Toc29801851][bookmark: _Toc29802275][bookmark: _Toc29802900][bookmark: _Toc36107642][bookmark: _Toc37251408][bookmark: _Toc45888288][bookmark: _Toc45888887][bookmark: _Toc59650214][bookmark: _Toc61357484][bookmark: _Toc61359258][bookmark: _Toc67916197][bookmark: _Toc75533741][bookmark: _Toc75819627][bookmark: _Toc76508471][bookmark: _Toc76717421][bookmark: _Toc83294063][bookmark: _Toc84335102]6.5.3	Spurious emissions
6.5.3.0	General
Spurious emissions are emissions which are caused by unwanted transmitter effects such as harmonics emission, parasitic emissions, intermodulation products and frequency conversion products, but exclude out of band emissions unless otherwise stated. The spurious emission limits are specified in terms of general requirements in line with SM.329 [9] and NR operating band requirement to address UE co-existence. For UE power class 1.5 the spurious emission limits apply to the sum of the power of the spurious emission from both UE antenna connectors.
To improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.
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.
[bookmark: _Toc21344366][bookmark: _Toc29801852][bookmark: _Toc29802276][bookmark: _Toc29802901][bookmark: _Toc36107643][bookmark: _Toc37251409][bookmark: _Toc45888289][bookmark: _Toc45888888][bookmark: _Toc59650215][bookmark: _Toc61357485][bookmark: _Toc61359259][bookmark: _Toc67916198][bookmark: _Toc75533742][bookmark: _Toc75819628][bookmark: _Toc76508472][bookmark: _Toc76717422][bookmark: _Toc83294064][bookmark: _Toc84335103]6.5.3.1	General spurious emissions
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 for which the upper frequency edge of the UL Band is greater than 2.55 GHz and less than or equal to 5.2 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 subclause 5.2B of TS 38.101-3 [3] when NS_04 is signalled.



[bookmark: _Toc21344367][bookmark: _Toc29801853][bookmark: _Toc29802277][bookmark: _Toc29802902][bookmark: _Toc36107644][bookmark: _Toc37251410][bookmark: _Toc45888290][bookmark: _Toc45888889][bookmark: _Toc59650216][bookmark: _Toc61357486][bookmark: _Toc61359260][bookmark: _Toc67916199][bookmark: _Toc75533743][bookmark: _Toc75819629][bookmark: _Toc76508473][bookmark: _Toc76717423][bookmark: _Toc83294065][bookmark: _Toc84335104]6.5.3.2	Spurious emissions for UE co-existence
This clause specifies the requirements for NR bands for coexistence with protected bands. Unless otherwise stated, the spurious emission for UE co-existence 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.

<<< Unchanged sections omitted >>>
[bookmark: _Toc21344409][bookmark: _Toc29801896][bookmark: _Toc29802320][bookmark: _Toc29802945][bookmark: _Toc36107687][bookmark: _Toc37251461][bookmark: _Toc45888337][bookmark: _Toc45888936][bookmark: _Toc59650264][bookmark: _Toc61357536][bookmark: _Toc61359310][bookmark: _Toc67916249][bookmark: _Toc75533793][bookmark: _Toc75819679][bookmark: _Toc76508523][bookmark: _Toc76717473][bookmark: _Toc83294115][bookmark: _Toc84335154]6.5A.3	Spurious emission for CA
[bookmark: _Toc21344410][bookmark: _Toc29801897][bookmark: _Toc29802321][bookmark: _Toc29802946][bookmark: _Toc36107688][bookmark: _Toc37251462][bookmark: _Toc45888338][bookmark: _Toc45888937][bookmark: _Toc59650265][bookmark: _Toc61357537][bookmark: _Toc61359311][bookmark: _Toc67916250][bookmark: _Toc75533794][bookmark: _Toc75819680][bookmark: _Toc76508524][bookmark: _Toc76717474][bookmark: _Toc83294116][bookmark: _Toc84335155]6.5A.3.1	General spurious emissions
For inter-band carrier aggregation with uplink assigned to two NR bands, the spurious emission requirement Table 6.5.3.1-2 apply for the frequency ranges that are more than FOOB as defined in Table 6.5.3.1-1 away from edges of the assigned channel bandwidth on a component carrier. If for some frequency a spurious emission requirement of individual component carrier overlaps with the spectrum emission mask or channel bandwidth of another component carrier then it does not apply.
NOTE:	For inter-band carrier aggregation with uplink assigned to two NR bands the requirements in Table 6.5.3.1-2 could be verified by measuring spurious emissions at the specific frequencies where second and third order intermodulation products generated by the two transmitted carriers can occur; in that case, the requirements for remaining applicable frequencies in Table 6.5.3.1-2 would be considered to be verified by the measurements verifying the one uplink inter-band CA spurious emission requirement.
[bookmark: _Toc21344411][bookmark: _Toc29801898][bookmark: _Toc29802322][bookmark: _Toc29802947][bookmark: _Toc36107689][bookmark: _Toc37251463]For intra-band contiguous carrier aggregation the spurious emission limits apply for the frequency ranges that are more than FOOB (MHz) in Table 6.5A.3.1-1 from the edge of the aggregated channel bandwidth. For frequencies ΔfOOB greater than FOOB as specified in Table 6.5A.3.1-1 the spurious emission requirements in Table 6.5.3.1-2 are applicable.
Table 6.5A.3.1-1: Boundary between out of band and spurious emission domain for intra-band contiguous carrier aggregation
	Aggregated Channel bandwidth
	OOB boundary FOOB (MHz) 

	BWChannel_CA
	BWChannel_CA + 5



For intra-band non-contiguous carrier aggregation transmission the spurious emission requirement is defined as a composite spurious emission requirement. Composite spurious emission requirement applies to frequency ranges that are more than FOOB away from the edges of each carrier in the gap and out of the gap. Composite spurious emission requirement is defined as follows 
a)	Composite spurious emission requirement is a combination of individual sub-block spurious emission requirements
b)	In case the sub-block consist of one component carrier the sub-lock spurious emission requirement and FOOB are defined in subclause 6.5.3.1
c)	If for some frequency an individual sub-block spurious emission requirement overlaps with the general spectrum emission mask or the sub-block bandwidth of another sub-block then it does not apply
[bookmark: _Toc45888339][bookmark: _Toc45888938][bookmark: _Toc59650266][bookmark: _Toc61357538][bookmark: _Toc61359312][bookmark: _Toc67916251][bookmark: _Toc75533795][bookmark: _Toc75819681][bookmark: _Toc76508525][bookmark: _Toc76717475][bookmark: _Toc83294117][bookmark: _Toc84335156]6.5A.3.2	Spurious emissions for UE co-existence
[bookmark: _Toc21344412][bookmark: _Toc29801899][bookmark: _Toc29802323][bookmark: _Toc29802948][bookmark: _Toc36107690][bookmark: _Toc37251464][bookmark: _Toc45888340][bookmark: _Toc45888939][bookmark: _Toc59650267][bookmark: _Toc61357539][bookmark: _Toc61359313][bookmark: _Toc67916252][bookmark: _Toc75533796][bookmark: _Toc75819682][bookmark: _Toc76508526][bookmark: _Toc76717476][bookmark: _Toc83294118][bookmark: _Toc84335157][bookmark: _Toc21344413][bookmark: _Toc29801900][bookmark: _Toc29802324][bookmark: _Toc29802949][bookmark: _Toc36107691][bookmark: _Toc37251465][bookmark: _Toc45888341][bookmark: _Toc45888940]6.5A.3.2.1	Spurious emissions for UE co-existence for intra-band contiguous CA
This clause specifies the requirements for the specified intra-band contiguous carrier aggregation configurations for coexistence with protected bands, the requirements in Table 6.5A.3.2.1-1 apply. Unless otherwise stated, the spurious emission for UE co-existence apply for the frequency ranges that are more than FOOB (MHz) in Table 6.5A.3.1-1 from the edge of the aggregated channel bandwidth. 
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.
Table 6.5A.3.2.1-1: Requirements for uplink intra-band contiguous carrier aggregation 
	NR CA combination
	Spurious emission

	
	Protected Band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	CA_n7
	E-UTRA Band 1, 2, 3, 4, 5, 7, 8,  12, 13, 14, 17, 20, 22, 26, 27, 28, 29, 30, 31, 32, 33, 34, 40, 42, 43, 50, 51, 52, 65, 66, 67, 68, 72, 74, 75, 76, 85,
NR Band n77, n78
	FDL_low
	-
	FDL_high
	-50
	1
	

	CA_n41
	E-UTRA Band 1, 2, 3, 4, 5, 8,  12, 13, 14, 17, 24, 25, 26, 27, 28, 29, 30, 34, 39, 42, 44, 45, 48, 50, 51, 52, 65, 66, 70, 71, 73, 74, 85, 
NR Band n77, n78
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	NR Band n79
	FDL_low
	-
	FDL_high
	-50
	1
	2, 4

	
	E-UTRA Band 9, 11, 18, 19, 21
	FDL_low
	-
	FDL_high
	-50
	1
	6

	
	E-UTRA Band 40
	FDL_low
	-
	FDL_high
	-40
	1
	

	
	Frequency range
	1884.5
	
	1915.7
	-41
	0.3
	5, 6

	CA_n48
	E-UTRA Band 2, 4, 5, 12, 13, 14, 17, 24, 25, 26, 29, 30, 41, 50, 51, 66, 70, 71, 74, 85 
	FDL_low
	-
	FDL_high
	-50
	1
	

	CA_n77
	E-UTRA Band 1, 3, 5, 7, 8, 11, 18, 19, 20, 21, 26, 28, 34, 39, 40, 41, 65
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	5

	CA_n78
	E-UTRA Band 1, 3, 5, 7, 8, 11, 18, 19, 20, 21, 26, 28, 34, 39, 40, 41, 65
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	5

	CA_n79
	E-UTRA Band 1, 3, 5, 8, 11, 18, 19, 21, 28, 34, 39, 40, 41, 42, 65
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	1884.5
	-
	1915.7
	-41
	0.3
	5

	NOTE 1:	Void
NOTE 2:	Void
NOTE 3:	Void
NOTE 4:	As exceptions, measurements with a level up to the applicable requirements defined in Table 6.5.3.1-2 are permitted for each assigned NR carrier used in the measurement due to 2nd, 3rd, 4th or 5th harmonic spurious emissions. Due to spreading of the harmonic emission the exception is also allowed for the first 1 MHz frequency range immediately outside the harmonic emission on both sides of the harmonic emission. This results in an overall exception interval centred at the harmonic emission of (2 MHz + N x LCRB x RBsize kHz), where N is 2, 3, 4, 5 for the 2nd, 3rd, 4th or 5th harmonic respectively. The exception is allowed if the measurement bandwidth (MBW) totally or partially overlaps the overall exception interval.
NOTE 5:	Applicable when co-existence with PHS system operating in 1884.5 - 1915.7 MHz.
NOTE 6:	This requirement applies when the NR carrier is confined within 2545 – 2575 MHz or 2595 – 2645 MHz and the channel bandwidth is 10 or 20 MHz



[bookmark: _Toc61357540][bookmark: _Toc61359314][bookmark: _Toc67916253][bookmark: _Toc75533797][bookmark: _Toc75819683][bookmark: _Toc76508527][bookmark: _Toc76717477][bookmark: _Toc83294119][bookmark: _Toc84335158][bookmark: _Toc21344414][bookmark: _Toc29801901][bookmark: _Toc29802325][bookmark: _Toc29802950][bookmark: _Toc36107692][bookmark: _Toc37251466][bookmark: _Toc45888342][bookmark: _Toc45888941][bookmark: _Toc59650269]6.5A.3.2.2	Spurious emissions for UE co-existence for intra-band non-contiguous CA
This clause specifies the requirements for the specified intra-band non-contiguous carrier aggregation configurations for coexistence with protected bands, the requirements in Table 6.5A.3.2.2-1 apply. Unless otherwise stated, the spurious emission for UE co-existence apply for the frequency ranges that are more than FOOB (MHz) from the edge of the outmost sub-blocks with FOOB defined in Table 6.5A.3.1-1 when the sub-block is an aggregation of contiguous component carriers, or FOOB defined in Table 6.5.3.1-1 when the sub-block only includes a single component carrier.
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.

Table 6.5A.3.2.2-1: Requirements for uplink intra-band non-contiguous carrier aggregation 
	NR CA combination
	Spurious emission

	
	Protected Band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	CA_n41
	E-UTRA Band 1, 2, 3, 4, 5, 8, 10, 12, 13, 14, 17, 24, 25, 26, 27, 28, 29, 30, 34, 39, 42, 44, 45, 48, 50, 51, 52, 65, 66, 70, 71, 73, 74, 85, 
NR Band n77, n78
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	NR Band n79
	FDL_low
	-
	FDL_high
	-50
	1
	1, 2

	
	E-UTRA Band 40
	FDL_low
	-
	FDL_high
	-40
	1
	

	
	E-UTRA Band 9, 11, 18, 19, 21
	FDL_low
	-
	FDL_high
	-50
	1
	2

	CA_n77
	E-UTRA Band 1, 3, 5, 7, 8, 11, 18, 19, 20, 21, 26, 28, 34, 39, 40, 41, 65
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	
	
	
	
	
	
	

	CA_n78
	E-UTRA Band 1, 3, 5, 7, 8, 11, 18, 19, 20, 21, 26, 28, 34, 39, 40, 41, 65
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	
	
	
	
	
	
	

	NOTE 1:	As exceptions, measurements with a level up to the applicable requirements defined in Table 6.5.3.1-2 are permitted for each assigned NR carrier used in the measurement due to 2nd, 3rd, 4th or 5th harmonic spurious emissions. Due to spreading of the harmonic emission the exception is also allowed for the first 1 MHz frequency range immediately outside the harmonic emission on both sides of the harmonic emission. This results in an overall exception interval centred at the harmonic emission of (2 MHz + N x LCRB x RBsize kHz), where N is 2, 3, 4, 5 for the 2nd, 3rd, 4th or 5th harmonic respectively. The exception is allowed if the measurement bandwidth (MBW) totally or partially overlaps the overall exception interval.
NOTE 2:	This requirement applies when the NR carrier is confined within 2545 – 2575 MHz or 2595 – 2645 MHz and the channel bandwidth is 10 or 20 MHz



[bookmark: _Toc61357541][bookmark: _Toc61359315][bookmark: _Toc67916254][bookmark: _Toc75533798][bookmark: _Toc75819684][bookmark: _Toc76508528][bookmark: _Toc76717478][bookmark: _Toc83294120][bookmark: _Toc84335159]6.5A.3.2.3	Spurious emissions for UE co-existence for Inter-band CA
For inter-band carrier aggregation with two contiguous carriers assigned to one NR band, the requirements in subclause 6.5A.3.2.1 apply for that band. 
For inter-band carrier aggregation with the uplink assigned to two NR bands, the requirements in Table 6.5A.3.2.3-1 apply on each component carrier with all component carriers are active. Unless otherwise stated, the spurious emission for UE co-existence 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 configured on each component carrier.
NOTE:	For inter-band carrier aggregation with uplink assigned to two NR bands the requirements in Table 6.5A.3.2.3-1 could be verified by measuring spurious emissions at the specific frequencies where second and third order intermodulation products generated by the two transmitted carriers can occur; in that case, the requirements for remaining applicable frequencies in Table 6.5A.3.2.3-1 would be considered to be verified by the measurements verifying the one uplink inter-band CA UE to UE co-existence requirements.

<<< Unchanged sections omitted >>>


6.5E.3	Spurious emissions for V2X
[bookmark: _Toc45888372][bookmark: _Toc45888971][bookmark: _Toc59650300][bookmark: _Toc61357572][bookmark: _Toc61359346][bookmark: _Toc67916285][bookmark: _Toc75533829][bookmark: _Toc75819715][bookmark: _Toc76508559][bookmark: _Toc76717509][bookmark: _Toc83294151][bookmark: _Toc84335190]6.5E.3.1	General spurious emissions
When UE is configured for NR V2X sidelink transmissions non-concurrent with NR uplink transmissions for NR V2X operating bands specified in Table 5.2E.1-1, the general spurious emission requirements in clause 6.5.3.1 shall apply for NR V2X sidelink transmission.
For NR V2X UE with two transmit antenna connectors, the requirements specified for single carrier shall apply to each transmit antenna connector. The requirements shall be met with the SL MIMO configurations described in clause 6.2D.1.
[bookmark: _Toc45888373][bookmark: _Toc45888972][bookmark: _Toc59650301][bookmark: _Toc61357573][bookmark: _Toc61359347][bookmark: _Toc67916286][bookmark: _Toc75533830][bookmark: _Toc75819716][bookmark: _Toc76508560][bookmark: _Toc76717510][bookmark: _Toc83294152][bookmark: _Toc84335191]6.5E.3.2	Spurious emissions for UE co-existence
When UE is configured for NR V2X sidelink transmissions non-concurrent with NR uplink transmissions for NR V2X operating bands specified in Table 5.2E.1-1, the requirements in clause 6.5.3.2 shall apply for NR V2X sidelink transmission.
For NR V2X UE with two transmit antenna connectors, the requirements specified for single carrier shall apply to each transmit antenna connector. The requirements shall be met with the SL MIMO configurations described in clause 6.2D.1.
[bookmark: _Toc45888374][bookmark: _Toc45888973][bookmark: _Toc59650302][bookmark: _Toc61357574][bookmark: _Toc61359348][bookmark: _Toc67916287][bookmark: _Toc75533831][bookmark: _Toc75819717][bookmark: _Toc76508561][bookmark: _Toc76717511][bookmark: _Toc83294153][bookmark: _Toc84335192]6.5E.3.3	Spurious emissions for UE co-existence for V2X con-current operation
For the inter-band con-current NR V2X operation, the UE-coexistence requirements in Table 6.5E.3.3.1-1 apply for the corresponding inter-band con-current operation with transmission assigned to both uplink in licensed band and sidelink in Band n47. Unless otherwise stated, the spurious emission for UE co-existence 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 configured on each component carrier.
Table 6.5E.3.3.1-1: Requirements for inter-band con-current V2X operation
	V2X
	Spurious emission

	con-current operating band cofiguration
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	V2X_n71A-n47A
	E-UTRA Band 4, 5, 12, 13, 14, 17, 24, 26, 30, 48, 66, 85
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	E-UTRA Band 2, 25, 41, 70
	FDL_low
	-
	FDL_high
	-50
	1
	1

	
	E-UTRA Band 29
	FDL_low
	-
	FDL_high
	-38
	1
	2

	
	NR Band n71
	FDL_low
	-
	FDL_high
	-50
	1
	

	
	Frequency range
	5925
	-
	5950
	-30
	1
	3, 4

	
	Frequency range
	5815
	-
	5855
	-30
	1
	3

	NOTE 1: 	As exceptions, measurements with a level up to the applicable requirements defined in Table 6.6.3.1-2 are permitted for each assigned E-UTRA carrier used in the measurement due to 2nd, 3rd, 4th or 5th harmonic spurious emissions. In case the exceptions are allowed due to spreading of the harmonic emission the exception is also allowed for the first 1 MHz frequency range immediately outside the harmonic emission on both sides of the harmonic emission. This results in an overall exception interval centred at the harmonic emission of (2MHz + N x LCRB x 180kHz), where N is 2, 3 or 4 for the 2nd, 3rd or 4th harmonic respectively. The exception is allowed if the measurement bandwidth (MBW) totally or partially overlaps the overall exception interval.
NOTE 2:	These requirements also apply for the frequency ranges that are less than FOOB (MHz) in Table 6.65.3.1-1 and Table 6.6.3.1A-1 from the edge of the aggregated channel bandwidth of each component carrier.
NOTE 3:	Applicable when NS_33 is configured by the pre-configured radio parameters for power class 3 V2X UE.
NOTE 4:	In the frequency range x-5950MHz, SE requirement of -30dBm/MHz should be applied; where x = max (5925, fc + 15), where fc is the channel centre frequency.



<<< END OF CHANGES >>>
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