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Introduction
In RAN #79 meeting, it was agreed to introduce the combination of band 71 and band 47 for V2X multicarrier operation [1]. This contribution is a text proposal for TR 36.787 to add V2X_71A-47A.
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6. Con-current V2X operation with 2CCs: Specific Band Combinations Part
<Unchanged pert omitted> 
6.X  V2X_71A-47A

6.X.1
Operating bands for V2X comminication
Table 6.X.1-1: Inter-band con-current V2X operating bands for V2X_71A-47A
	V2X con-current 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_71-47
	71
	Uu
	663MHz
	–
	698 MHz
	617 MHz
	–
	652 MHz
	FDD

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


6.X.2
Channel bandwidths per operating band for V2X_71A-47A
Table 6.X.2-1: V2X inter-band con-current configurations and bandwidth combination sets for V2X_71A-47A
	V2X multicarrier operation configuration / Bandwidth combination set

	V2X inter-band 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_71A-47A
	71
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	47
	
	
	
	Yes
	
	Yes
	
	


6.X.3
Coexistence studies

The analysis of harmonics for band 71 and band 47 are listed in table 6.X.3-1 below. It can be observed that no harmonics of band 71 will fall into band 47, which means there is no harmonic issue caused by this band combination.
Table 6.X.3-1: Harmonic analysis for B71 and B47
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	663
	698
	5855
	5925

	2nd harmonics frequency limits
	2*fx_low
	2*fx_high
	2* fy_low
	2* fy_high

	2nd harmonics frequency limits (MHz) 
	1326
	1396
	11710
	11850

	3rd harmonics frequency limits
	3*fx_low
	3*fx_high
	3* fy_low
	3* fy_high

	3rd harmonics frequency limits (MHz)
	1989
	2094
	17565
	17775

	4th harmonics frequency limits
	4*fx_low
	4*fx_high
	4* fy_low
	4* fy_high

	4th harmonics frequency limits (MHz) 
	2652
	2792
	23420
	23700

	5th harmonics frequency limits
	5*fx_low
	5*fx_high
	5* fy_low
	5* fy_high

	5th harmonics frequency limits (MHz)
	3315
	3490
	29275
	29625

	6th harmonics frequency limits
	6*fx_low
	6*fx_high
	6* fy_low
	6* fy_high

	6th harmonics frequency limits (MHz)
	3978
	4188
	35130
	35550

	7th harmonics frequency limits
	7*fx_low
	7*fx_high
	7* fy_low
	7* fy_high

	7th harmonics frequency limits (MHz) 
	4641
	4886
	40985
	41475

	8th harmonics frequency limits
	8*fx_low
	8*fx_high
	8* fy_low
	8* fy_high

	8th harmonics frequency limits (MHz)
	5304
	5584
	46840
	47400


The IMD analysis of band 71 and band 47 are listed in table 6.X.3-2 below. According to the analysis, there is no IMD product falling into one of receiving band of band 71 and band 47.

Table 6.X.3-2: IMD analysis for B71 and B47
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	663
	698
	5855
	5925

	Two tone 2nd order IMD products
	|fy_low – fx_high|
	|fy_high – fx_low|
	|fy_low + fx_low|
	|fy_high + fx_high|

	IMD frequency limits (MHz)
	5157
	5262
	6518
	6623

	Two-tone 3rd order IMD products
	|2*fx_low – fy_high|
	|2*fx_high – fy_low|
	|2*fy_low – fx_high|
	|2*fy_high – fx_low|

	IMD frequency limits (MHz)
	4459
	4599
	11012
	11187

	Two-tone 3rd order IMD products
	|2*fx_low + fy_low|
	|2*fx_high + fy_high|
	|2*fy_low + fx_low|
	|2*fy_high + fx_high|

	IMD frequency limits (MHz)
	7181
	7321
	12373
	12548

	Two-tone 4th order IMD products
	|3*fx_low – fy_high|
	|3*fx_high – fy_low|
	|3*fy_low – fx_high|
	|3*fy_high – fx_low|

	IMD frequency limits (MHz)
	3761
	3936
	16867
	17112

	Two-tone 4th order IMD products
	|3*fx_low + fy_low|
	|3*fx_high + fy_high|
	|3*fy_low + fx_low|
	|3*fy_high + fx_high|

	IMD frequency limits (MHz)
	7844
	8019
	18228
	18473

	Two-tone 4th order IMD products
	|2*fx_low – 2*fy_high|
	|2*fx_high – 2*fy_low|
	|2*fx_low + 2*fy_low|
	|2*fx_high + 2*fy_high|

	IMD frequency limits (MHz)
	10314
	10524
	13036
	13246

	Two-tone 5th order IMD products
	|fx_low – 4*fy_high| 
	|fx_high – 4*fy_low|
	|fy_low – 4*fx_high|
	|fy_high – 4*fx_low|

	IMD frequency limits (MHz)
	22722
	23037
	3063
	3273

	Two-tone 5th order IMD products
	|fx_low + 4*fy_low|
	|fx_high + 4*fy_high|
	|fy_low + 4*fx_low|
	|fy_high + 4*fx_high|

	IMD frequency limits (MHz)
	24083
	24398
	8507
	8717

	Two-tone 5th order IMD products
	|2*fx_low – 3*fy_high|
	|2*fx_high – 3*fy_low|
	|2*fy_low – 3*fx_high|
	|2*fy_high – 3*fx_low|

	IMD frequency limits (MHz)
	16169
	16449
	9616
	9861

	Two-tone 5th order IMD products
	|2*fx_low + 3*fy_low|
	|2*fx_high + 3*fy_high|
	|2*fy_low + 3*fx_low|
	|2*fy_high + 3*fx_high|

	IMD frequency limits (MHz)
	18891
	19171
	13699
	13944


When V2X_71A-47A operates with other systems such as WiFi, Bluetooth and GNSS system, the harmonics and intermodulation products can have impact on these systems. Table 6.X.3-3 lists up to 8rd order harmonics and IMD up to 5th order falls into one of these receiving bands. 
Table 6.X.3-3:  B71+ 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
	Yes
	US
	2nd IMD, 8th harmonic of B71

	
	5150
	-
	5350
	Yes
	Europe
	2nd IMD, 8th harmonic of B71

	
	5470
	-
	5725
	Yes
	
	8th harmonic of B71

	
	5150
	-
	5825
	Yes
	Asia
	2nd IMD, 8th harmonic of B71


6.X.4
∆TIB and ∆RIB values

For V2X inter-band multicarrier operation V2X_71A-47A, the (TIB,c and (RIB,c values are shown in table 6.X.4-1 and in table 6.X.4-2:
Table 6.X.4-1: ΔTIB,c
	V2X inter-band multicarrier configuration
	E-UTRA Band
	ΔTIB,c  [dB]

	V2X_71A-47A
	71
	0


Table 6.X.4-2: ΔRIB,c 

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

	V2X_71A-47A
	71
	0


6.X.5
REFSENs requirements
There is no MSD requirement.
-------------------------------------- End of the TP ----------------------------------------------
