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1 Introduction
RF requirements for intra-band MCC V2X is discussed in [1]. This contribution provides corresponding text proposal in the latest TR. 
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Text Proposal for TR 36.786 v0.2.0
7.1.2
Intra-band multi-carrier operation

7.1.2.1 Transmit power
7.1.2.1.1 Maximum output power
For intra-band contiguous MCC operation, the maximum output power is defined in Table 1.
Table 7.1.2.1.1-1: V2X UE Power Class for intra-band contiguous MCC operation
	V2X MCC Configuration
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	V2X_47B
	
	
	
	
	23
	±2
	
	

	NOTE 1: PPowerClass is the maximum UE power specified without taking into account the tolerance 
NOTE 2: For intra-band carrier aggregation the maximum power requirement should apply to the total transmitted power over all component carriers (per UE).


7.1.2.1.2 UE maximum output power for modulation / channel bandwidth
7.1.2.1.3 UE maximum output power with additional requirements

7.1.2.1.4 Configured transmitted power
The configured transmitted power per UE for intra-band contiguous CA can be reused for intra-band contiguous MCC operation for V2X. 
7.1.2.2 Output power dynamics

7.1.2.2.1 Minimum output power
The UE minimum output power for intra-band contiguous MCC operation for V2X can reuse the single carrier requirement for each CC.
7.1.2.2.2 Transmit OFF power
The UE transmit OFF power for intra-band contiguous MCC operation for V2X can reuse the single carrier requirement for each CC.
7.1.2.2.3 Transmit ON/OFF time mask
For intra-band contiguous MCC operation for V2X, the general output power ON/OFF time mask is applicable for each component carrier during the ON power period and the transient periods. The OFF period shall only be applicable for each component carrier when all the component carriers are OFF.
7.1.2.2.4 Power control

The UE power control requirements for intra-band contiguous MCC operation for V2X can reuse the single carrier requirement for each CC.
7.1.2.3

Transmit signal quality
7.1.2.3.1

Frequency error
The requirements for the intra-band contiguous V2X operation, RAN4 follow the single carrier frequency error per CC at Band 47.

7.1.2.3.2 Error Vector Magnitude
The UE EVM requirement for intra-band contiguous MCC operation for V2X can reuse the single carrier requirement for each CC.
7.1.2.3.3 Carrier leakage
The carrier leakage requirement for intra-band contiguous MCC operation for V2X can reuse the single carrier requirement.
7.1.2.3.4 In-band emissions

The UE in-band emission requirement for intra-band contiguous MCC operation for V2X can reuse the single carrier requirement for each CC.
7.1.2.3.5 EVM equalizer spectrum flatness
The spectrum flatness requirement for intra-band contiguous MCC operation for V2X can reuse the single carrier requirement for each CC.
7.1.2.4 Output RF spectrum emissions

7.1.2.4.1 Spectrum emission mask
The spectrum emission mask requirement for intra-band contiguous CA 10MHz+10MHz can be reused for intra-band contiguous MCC operation 10MHz+10MHz for V2X.
In Europe, additional emission mask requirement is specified in harmonized standard for ITS service for 10MHz. For intra-band contiguous MCC operation, same additional requirement should be reused.

MPR and A-MPR requirements should consider meeting above spectrum emission mask requirements.
7.1.2.4.2 ACLR

The ACLR requirement for intra-band contiguous CA can be reused for intra-band contiguous MCC operation 10MHz+10MHz for V2X.
7.1.2.4.3 Spurious emission

The spurious emission requirement for intra-band contiguous MCC operation for V2X can reuse the single carrier requirement.
7.1.2.5 Transmit intermodulation
The transmit intermodulation requirement for intra-band contiguous CA can be reused for intra-band contiguous MCC operation 10MHz+10MHz for V2X.
<Next Section>
8.1.2
Intra-band multi-carrier operation
8.1.2.1 REFSENS
The reference sensitivity requirement for intra-band contiguous MCC operation for V2X can reuse the single carrier requirement for each CC.
8.1.2.2 Maximum input level

The method of maximum input level for intra-band contiguous CA can be reused for intra-band contiguous MCC operation for V2X, only the power for each CC is changed to align with V2X operation.
Table 8.1.2.2-1 Maximum input level for intra-band contiguous MCC for V2X

	Rx Parameter
	Units 
	CA Bandwidth Class

	
	
	A
	B
	C
	D
	E
	F

	Power in largest Transmission Bandwidth Configuration CC
	dBm
	
	-222
	
	
	
	

	Power in each other CC
	dBm
	
	-22+ 10log(NRB,c /NRB,largest BW) 2
	
	
	
	


8.1.2.3 Adjacent Channel Selectivity (ACS)

The method of ACS for intra-band contiguous CA can be reused for intra-band contiguous MCC operation for V2X, only the interference bandwidth is changed to align with V2X operation.
Table 8.1.2.3-1 Adjacent channel selectivity for intra-band contiguous MCC for V2X

	
	
	CA Bandwidth Class

	Rx Parameter
	Units
	B
	C
	D
	E
	F

	ACS
	dB
	27
	
	
	
	


Table 8.1.2.3-2 Test parameters for Adjacent channel selectivity, Case 1

	Rx Parameter
	Units 
	CA Bandwidth Class

	
	
	B
	C
	D
	E
	F

	Pw in Transmission Bandwidth Configuration, per CC
	
	REFSENS + 14 dB
	
	
	
	

	PInterferer
	dBm
	Aggregated power + 25.5 dB
	
	
	
	

	BWInterferer 
	MHz
	10
	
	
	
	

	FInterferer (offset)
	MHz
	5 + Foffset
/

-5 - Foffset
	
	
	
	

	NOTE :
The Finterferer (offset) is the frequency separation of the center frequency of the carrier closest to the interferer and the center frequency of the adjacent channel interferer and shall be further adjusted to 
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MHz to be offset from the sub-carrier raster.


Table 8.1.2.3-3 Test parameters for Adjacent channel selectivity, Case 2

	Rx Parameter
	Units 
	CA Bandwidth Class

	
	
	B
	C
	D
	E
	F

	Pw in Transmission Bandwidth Configuration, per CC 
	dBm
	-50.5 +10log10(NRB,c/ NRB agg)
	
	
	
	

	PInterferer
	dBm
	-25

	BWInterferer 
	MHz
	10
	
	
	
	

	FInterferer (offset)


	MHz
	5+ Foffset
/

-5- Foffset
	
	
	
	

	NOTE :
The Finterferer (offset) is the frequency separation of the center frequency of the carrier closest to the interferer and the center frequency of the adjacent channel interferer and shall be further adjusted to 
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8.1.2.4 Blocking characteristics
8.1.2.4.1 In-band blocking
The method of in-band blocking for intra-band contiguous CA can be reused for intra-band contiguous MCC operation for V2X, the interference bandwidth and application range is changed to align with V2X operation.
Table 8.1.2.4.1-1 In band blocking parameters for intra-band contiguous MCC for V2X
	Rx Parameter
	Units 
	CA Bandwidth Class

	
	
	B
	C
	D
	E
	F

	Pw in Transmission Bandwidth Configuration, per CC 
	dBm
	REFSENS + CA Bandwidth Class specific value below

	
	
	9
	
	
	
	

	BWInterferer 
	MHz
	10
	
	
	
	

	FIoffset, case 1 
	MHz
	15
	
	
	
	

	FIoffset, case 2 
	MHz
	25
	
	
	
	


Table 8.1.2.4.1-2 In-band blocking for intra-band contiguous MCC for V2X
	V2X MCC configuration
	Parameter
	 Unit
	Case 1
	Case 2

	
	PInterferer
	 dBm
	-56
	-44

	
	FInterferer

(offset)
	MHz
	=-Foffset– FIoffset,case 1
&

=+Foffset + FIoffset,case 1
	≤-Foffset– FIoffset,case 2
&

≥+Foffset + FIoffset,case 2

	V2X_47C
	FInterferer (Range)
	MHz
	(NOTE 2)
	FDL_low – 30
to

FDL_high + 30

	NOTE 1:
For certain bands, the unwanted modulated interfering signal may not fall inside the UE receive band, but within the first 30 MHz below or above the UE receive band 
NOTE 2:
For each carrier frequency the requirement is valid for two frequencies: 




a. the carrier frequency -Foffset - FIoffset, case 1 and




b. the carrier frequency +Foffset + FIoffset, case 1
NOTE 3:
Foffset is the frequency offset from the center frequency of the CC being tested to the edge of aggregated channel bandwidth.

NOTE 4:
The Finterferer (offset) is the frequency separation of the center frequency of the carrier closest to the interferer and the center frequency of the interferer and shall be further adjusted to 
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8.1.2.4.2 Out-of-band blocking

The method of out-of-band blocking for intra-band contiguous CA can be reused for intra-band contiguous MCC operation for V2X, only the application range is changed to align with V2X operation.
Table 8.1.2.4.2-1 Out-of-band blocking parameters for intra-band contiguous MCC for V2X
	Rx Parameter
	Units 
	CA Bandwidth Class

	
	
	B
	C
	D
	E
	F

	Pw in Transmission Bandwidth Configuration, per CC 
	dBm
	REFSENS + CA Bandwidth Class specific value below

	
	
	9
	
	
	
	


Table 8.1.2.4.2-2 Out of band blocking for intra-band contiguous MCC for V2X
	V2X MCC configuration
	Parameter
	Units 
	Frequency 

	
	
	
	Range 1
	Range 2
	Range 3

	
	PInterferer
	dBm
	-44
	-30
	-15

	V2X_47C
	FInterferer (CW)


	MHz


	FDL_low -30 to

FDL_low -60 
	FDL_low -60 to

FDL_low -85 
	FDL_low -85 to 

1 MHz

	
	
	
	FDL_high +30 to

FDL_high + 60 
	FDL_high +60 to

FDL_high +85 
	FDL_high +85 to

+12750 MHz

	NOTE 1:
The power level of the interferer (PInterferer) for Range 3 shall be modified to -20 dBm for FInterferer > 4400 MHz.


8.1.2.5 Spurious response

The method of spurious response for intra-band contiguous CA can be reused for intra-band contiguous MCC operation for V2X.
Table 8.1.2.5-1 Spurious response parameters for intra-band contiguous MCC for V2X
	Rx Parameter
	Units 
	CA Bandwidth Class

	
	
	B
	C
	D
	E
	F

	Pw in Transmission Bandwidth Configuration, per CC 
	dBm
	REFSENS + CA Bandwidth Class specific value below

	
	
	9
	
	
	
	


Table 8.1.2.5-2 Spurious response for intra-band contiguous MCC for V2X
	Parameter
	Unit
	Level

	PInterferer

(CW)
	dBm
	-44

	FInterferer
	MHz
	Spurious response frequencies


8.1.2.6 Intermodulation characteristics

The method of intermodulation for intra-band contiguous CA can be reused for intra-band contiguous MCC operation for V2X.
Table 8.1.2.6-1 Wide band intermodulation for intra-band contiguous MCC for V2X
	Rx parameter
	Units 
	CA Bandwidth Class

	
	
	B
	C
	D
	E
	F

	Pw in Transmission Bandwidth Configuration, per CC
	dBm
	REFSENS + CA Bandwidth Class specific value below

	
	
	9
	
	
	
	

	PInterferer 1
(CW)
	dBm
	-46

	PInterferer 2
(Modulated)
	dBm
	-46

	BWInterferer 2
	MHz
	10
	
	
	
	

	FInterferer 1
(Offset)
	MHz
	–Foffset-15
/

+ Foffset+15
	
	
	
	

	FInterferer 2
(Offset)
	MHz
	2*FInterferer 1


8.1.2.7 RX spurious emissions

The spurious emission requirement for intra-band contiguous MCC operation for V2X can reuse the single carrier requirement.
8.1.2.8 Receiver image
The receiver image requirement for intra-band contiguous CA can be reused for intra-band contiguous MCC operation 10MHz+10MHz for V2X.
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