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Introduction
In the last meeting, it was agreed to introduce the combination of band 34 and band 47 for V2X multicarrier operation [1]. This contribution is a corresponding draft TP for the purpose to collect comments, and a formal TP will be submitted after the next RAN plenary meeting. 
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Annex
-------------------------------------- Draft TP for TR36.787 ----------------------------------------------
6. Con-current V2X operation with 2CCs: Specific Band Combinations Part
6.1 Operating bands
Table 6.x.1-1: V2X inter-band multicarrier operating bands 
	V2X inter-band multicarrier configuration
	E-UTRA OperatingBand
	Interface
	Uplink (UL) band
	Downlink (DL) band
	Duplex Mode

	
	
	
	BS receive / UE transmit1
	BS transmit / UE receive
	

	
	
	
	FUL_low   –  FUL_high
	FDL_low   –  FDL_high
	

	V2X_34-47
	34
	Uu
	2010MHz
	–
	2025 MHz
	2010 MHz
	–
	2025 MHz
	TDD

	
	47
	PC5
	5855 MHz
	–
	5925 MHz
	5855 MHz
	–
	5925 MHz
	TDD


6.2 Channel bandwidth per operating band
Table 6.x.2-1: V2X inter-band multicarrier operation configurations and bandwidth combination sets
	V2X multicarrier operation configuration / Bandwidth combination set

	V2X inter-band multicarrier Configuration
	E-UTRA operating  Band
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	Maximum aggregated bandwidth

[MHz]
	Bandwidth combination set

	V2X_34A-47A
	34
	
	
	Yes
	Yes
	Yes
	
	[35]
	0

	
	47
	
	
	
	Yes
	
	[Yes]
	
	


6.3 Co-existence studies
6.3.x V2X_34A_47A
The analysis of harmonics for band 34 and band 47 are listed in table 1 below. As the harmonics of band 47 distribute in the frequency range higher than 5.9GHz, only the harmonics of band 34 are listed. It can be observed that no harmonics of band 34 will fall into band 47 as well as other IMT bands, which means there is no harmonic issue caused by this band combination.
Table 1: Harmonic analysis for B34 and B47
	Operating Band
	Band 34
	Band 47

	UL frequency (MHz)
	fx_low
	fx_high
	fy_low
	fy_high

	
	2010
	2025
	5855
	5925

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	No effect

	
	4020 - 4050
	

	3nd harmonics frequency limits
	3*fx_low
	3*fx_high
	No effect

	
	6030 - 6075
	


The IMD analysis of band 34 and band 47 are listed in table 2 below.  According to the analysis, the 3rd order IMD products will fall into the UL band of band 2, and the 5th order IMD products will fall into the DL band of band 23. However, it should be noted that band 2 and band 23 are not intended for use in the same geographical area as Band 34. Hence, there is no IMD issue caused by the combination of band 34 and band 47.

Table 2: IMD analysis for B34 and B47
	Operating Band
	Band 34
	Band 47

	UL frequency (MHz)
	fx_low
	fx_high
	fy_low
	fy_high

	
	2010
	2025
	5855
	5925

	2nd order IMD products frequency limits (MHz)
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	
	3830-3915
	7865-7950

	Two-tone 3rd order IMD products frequency limits (MHz)
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	
	1805-1905 (band 2 UL)
	9685-9840

	Two-tone 3rd order IMD products frequency limits (MHz)
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	
	9875-9975
	13720-13875

	Two-tone 4th order IMD products frequency limits (MHz) 
	|3*fx_low –fy_high|
	|3*fx_high – fy_low|
	|3*fy_low- fx_high|
	|3*fy_high -fx_low|

	
	105-220
	15540-15765

	Two-tone 4th order IMD products frequency limits (MHz)
	|2*fx_low –2* fy_high|
	|2*fx_high –2* fy_low|

	
	7660-7830

	Two-tone 4th order IMD products frequency limits (MHz) 
	|3*fx_low +fy_low|
	|3*fx_high +fy_high|
	|3*fy_low +fx_low|
	|3*fy_high+fx_high|

	
	11885-12000
	19575-19800

	Two-tone 4th order IMD products frequency limits (MHz)
	|2*fx_low +2* fy_low|
	|2*fx_high +2* fy_high|

	
	15730-15900

	Two-tone 5th order IMD products frequency limits (MHz) 
	|fx_low – 4*fy_high|
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	
	21395-21690 
	2115-2245 (band 23 DL)

	Two-tone 5th order IMD products frequency limits (MHz)
	|2*fx_low - 3*fy_high|
	|2*fx_high - 3*fy_low|
	|2*fy_low - 3*fx_high|
	|2*fy_high -3*fx_low|

	
	13515-13755
	5635-5820

	Two-tone 5th order IMD products frequency limits (MHz) 
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	
	25430 - 25725
	13895 - 14025

	Two-tone 5th order IMD products frequency limits (MHz)
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	
	21585 - 21825
	17740 - 17925


Table 3 below shows the harmonics and IMD analysis when band 34 and band 47 operating with other systems such as WiFi, Bluetooth and GNSS system, the harmonics and IMD products will have no impact on these systems. 
Table 3:  B34+ B47 harmonic and IMD for ISM and GNSS bands
	Victim Systems
	Frequency range [MHz]
	Impact
	Regions
	Comments

	COMPASS
(Beidou)
	1559
	-
	1591
	No
	
	

	Galileo
	1559
	-
	1591
	No
	
	

	GLONASS
	1591
	-
	1610
	No
	
	

	GPS
	1563
	-
	1587
	No
	
	

	ISM band

 (2.4GHz)
	2400
	-
	2483.5
	No
	US/Europe
	

	
	2400
	-
	2494
	No
	Asia
	

	ISM band

 (5GHz)
	5150
	-
	5925
	No
	US
	

	
	5150
	-
	5350
	No
	Europe
	

	
	5470
	-
	5725
	No
	
	

	
	5150
	-
	5825
	No
	Asia
	


6.3.x.1 ∆TIB,c and ∆RIB,c values
For V2X inter-band multicarrier operation V2X_34A_47A, the (TIB,c and (RIB,c values are shown in table 6.3.x.1-1 and in table 6.3.x.1-2:
Table 6.3.x.1-1: ΔTIB,c
	V2X inter-band multicarrier configuration
	E-UTRA Band
	ΔTIB,c  [dB]

	V2X_34A-47A
	34
	0

	
	47
	0


Table 6.3.x.1-2: ΔRIB,c 

	V2X inter-band multicarrier configuration
	E-UTRA Band
	ΔRIB,c  [dB]

	V2X_34A-47A
	34
	0

	
	47
	0


-------------------------------------- End of the TP ----------------------------------------------
