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1 Introduction
In RAN4 #79, a reply LS on V2X multicarrier configuration was approved [1]. RAN4 has agreed for multicarrier operation in V2V WI:
Conclusion:
· Analysis and specification of transmission and reception requirements for single component carrier (CC) operation will be completed as a first priority (e.g. for both licensed LTE bands and ITS spectrum at 5.9GHz).

· The analysis and specification of transmission and reception requirements for MCC V2V operation will be completed in RAN4 as second priority as part of the V2V WI.
· If the MCC operation for V2V service can’t be completed within V2V WI time line, RAN4 suggests to further study in Rel-14 pending agreement in the RAN plenary. Therefore MCC operation for V2V operation will be supported in Rel-14.

· Note that MCC V2V operation will depend on the V2V UE RF architecture and RAN4 needs further time to study support of MCC V2V operation and LTE operation with intra UE capabilities.

Based on the agreement, we provide our views on how to define general RX and TX requirements for multi-carrier operation in V2V service with 23 dBm maximum transmit power.
2 Discussion
2.1. Channel bandwidths for MCC V2V
According to the agreement [1], RAN4 will define V2V UE RF requirements supporting the single carrier operation as a first priority in the V2V WI, while some operators requested to include con-current operation with V2V ITS spectrum and some licensed LTE bands (e.g Band 3, Band 8, Band 39 and Band 41). 
Proposal#1: The MCC V2V service combination of channel bandwidths and operating bands is shown in Table 2.1-1. 
The bandwidth classes can be reused from that defined in CA.
Table 2.1-1 inter-band MCC V2V communication channel bandwidth
	E-UTRA inter-band MCC V2V configuration / Bandwidth combination set

	E-UTRA MCC Configuration
	
Uplink MCC configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	V2V_3A-47A
	V2V_3A-47A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	
	47
	
	
	   
	Yes
	   
	Yes
	
	

	V2V_8A-47A
	V2V _8A-47A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	
	47
	
	
	
	Yes
	   
	Yes
	
	

	V2V_39A-47A
	V2V _39A-47A
	39
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	
	47
	
	
	
	Yes
	   
	Yes
	
	

	V2V_41A-47A
	V2V _41A-47A
	41
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	
	47
	
	
	
	Yes
	   
	Yes
	
	



2.2. RF requirements for singer carrier transmission operation and multi-carrier reception V2V service
2.2.1.Harmonics study
Table 2.2-1 includes the 2nd , 3rd order harmonics products identified for band 3 + band 47 MCC with 1 UL.
Table 2.2-1 Band 3 and Band 47 harmonics products
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1710
	1785
	5855
	5925

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

	2nd harmonics frequency limits (MHz) 
	3420
	3570
	11710
	11850

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

	3rd harmonics frequency limits (MHz)
	5130
	5355
	17565
	17775



Table 2.2-2 includes the 2nd , 3rd , 5rd order harmonics products identified for band 8 + band 47 MCC with 1 UL.
Table 2.2-2 Band 8 and Band 47 harmonics products
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	880
	915
	5855
	5925

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

	2nd harmonics frequency limits (MHz) 
	1760
	1830
	11710
	11850

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

	3rd harmonics frequency limits (MHz)
	2640
	2745
	17565
	17775

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

	5rd harmonics frequency limits (MHz)
	4400
	4575
	29275
	29625

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

	7rd harmonics frequency limits (MHz)
	6160
	6405
	40985
	41475



Table 2.2-3 includes the 2nd , 3rd order harmonics products identified for band 39 + band 47 MCC with 1 UL.
Table 2.2-3 Band 39 and Band 47 harmonics products
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1880
	1920
	5855
	5925

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

	2nd harmonics frequency limits (MHz) 
	3760
	3840
	11710
	11850

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

	3rd harmonics frequency limits (MHz)
	5640
	5760
	17565
	17775



Table 2.2-4 includes the 2nd , 3rd order harmonics products identified for band 41 + band 47 MCC with 1 UL.
Table 2.2-4 Band 41 and Band 47 harmonics products
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	2496
	2690
	5855
	5925

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

	2nd harmonics frequency limits (MHz) 
	4992
	5380
	11710
	11850

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

	3rd harmonics frequency limits (MHz)
	7488
	8070
	17565
	17775



For inter-band MCC V2V_3A_47A, V2V _8A_47A, V2V _39A_47A and V2V _41A_47A, UE does not have 2nd/3rd/5th order harmonic issues.
2.2.2. ΔTIB,c and ΔRIB,c
For inter-band MCC V2V_3A_47A, V2V _8A_47A, V2V _39A_47A and V2V _41A_47A, there is no 2nd/3rd/5th order harmonics with its own DL. The ΔTIB,c,ΔRIB,c values could refer to the agreement for inter-band CA including B46, since B47’s frequency range is inside B46 and is even at the upper bound.
Table 2.2-5: ΔTIB,c
	Inter-band MCC Configuration
	E-UTRA Band
	ΔTIB,c  [dB]

	V2V_3A-47A
	3
	0

	
	47
	0

	V2V_8A-47A
	1
	0

	
	47
	0

	V2V_39A-47A
	39
	0

	
	47
	0

	V2V_41A-47A
	41
	0

	
	7
	0



Table 2.2-6: ΔRIB,c
	Inter-band MCC Configuration
	E-UTRA Band
	ΔRIB,c  [dB]

	V2V_3A-47A
	3
	0

	
	47
	0

	V2V_8A-47A
	1
	0

	
	47
	0

	V2V_39A-47A
	39
	0

	
	47
	0

	V2V_41A-47A
	41
	0

	
	7
	0



2.3. RF requirements for multi-carrier transmission operation and multi-carrier reception V2V service
2.3.1.IMD study
Table 2.3-1 includes the 2nd , 3rd and 5th order IMD products identified for band 3 + band 47 MCC with 2 UL. 
Table 2.3-1 Band 3 and Band 47 UL IMD products
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	1710
	1785
	5855
	5925

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

	IMD frequency limits (MHz)
	4070
	4215
	7565
	7710

	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)
	2505
	2285
	9925
	10140

	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)
	9275
	9495
	13420
	13635

	Two-tone 5rd 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)
	14355
	13995
	6355
	6720

	Two-tone 5rd 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)
	20985
	21345
	16840
	17205

	Two-tone 5rd 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)
	21990
	21635
	1285
	915

	Two-tone 5rd 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)
	25130
	25485
	12695
	13065



Table 2.3-2 includes the 2nd , 3rd and 5th order harmonics and IMD products identified for band 8 + band 47 MCC with 2 UL. 
Table 2.3-2 Band 8 and Band 47 UL IMD products
	UE UL carriers
	fx_low
	fx_high
	fy_low
	fy_high

	UL frequency (MHz)
	880
	915
	5855
	5925

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

	IMD frequency limits (MHz)
	4940
	5045
	6735
	6840

	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)
	4165
	4025
	10795
	10970

	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)
	7615
	7755
	12590
	12765

	Two-tone 5rd 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)
	16015
	15735
	8965
	9210

	Two-tone 5rd 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)
	19325
	19605
	14350
	14595

	Two-tone 5rd 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)
	22820
	22505
	2195
	2405

	Two-tone 5rd 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)
	24300
	24615
	9375
	9585



For inter-band MCC V2V_3A_47A, V2V _8A_47A, V2V _39A_47A and V2V _41A_47A, UE does not have 2nd/3rd/5th order harmonic and intermodulation issues.
2.3.2. ΔTIB,c and ΔRIB,c
For inter-band MCC V2V _3A_47A, V2V _8A_47A, V2V _39A_47A, and V2V _41A_47A, since there is no 2nd/3rd/5th order harmonics and intermodulation problem with own DL, ∆TIB,c and ∆RIB,c for 1UL is reused for 2UL.
For two simultaneous UL, the TIB,c and RIB,c values are shown in table 2.3-3 and in table 2.3-4.
Table 2.3-3: ΔTIB,c
	Inter-band MCC Configuration
	E-UTRA Band
	ΔTIB,c  [dB]

	V2V _3A-47A
	3
	0

	
	47
	0

	V2V_8A-47A
	1
	0

	
	47
	0

	V2V_39A-47A
	39
	0

	
	47
	0

	V2V_41A-47A
	41
	0

	
	7
	0



Table 2.3-4: ΔRIB,c
	Inter-band MCC Configuration
	E-UTRA Band
	ΔRIB,c  [dB]

	V2V_3A-47A
	3
	0

	
	47
	0

	V2V_8A-47A
	1
	0

	
	47
	0

	V2V_39A-47A
	39
	0

	
	47
	0

	V2V_41A-47A
	41
	0

	
	7
	0




3 Conclusion
There is a text proposal for TR 36.785 V0.2.0 for introduction of UE RF characters of inter-band MCC V2V service.
Reference
[1] R4-164930, Reply LS on V2V multicarrier configuration, RAN WG4
[2] TR 36.785 V0.2.0

3. Text Proposal for TR 36.785v0.2.0
---Start of changes---

[bookmark: _Toc455152207][bookmark: _Toc455152219]5 Deployment and co-existence studies
5.3	Channel bandwidths
[bookmark: _Toc404342107][bookmark: _Toc455152208]5.3.1	Channel bandwidths for inter-band MCC V2V service
Table 5.3.1-1 inter-band MCC V2V communication channel bandwidth
	E-UTRA inter-band MCC V2V configuration / Bandwidth combination set

	E-UTRA MCC Configuration
	
Uplink MCC configurations
	E-UTRA Bands
	1.4
MHz
	3
MHz
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Maximum aggregated bandwidth
[MHz]
	Bandwidth combination set

	V2V_3A-47A
	V2V_3A-47A
	3
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	
	47
	
	
	   
	Yes
	   
	Yes
	
	

	V2V_8A-47A
	V2V _8A-47A
	1
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	
	47
	
	
	
	Yes
	   
	Yes
	
	

	V2V_39A-47A
	V2V _39A-47A
	39
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	
	47
	
	
	
	Yes
	   
	Yes
	
	

	V2V_41A-47A
	V2V _41A-47A
	41
	
	
	Yes
	Yes
	Yes
	Yes
	40
	0

	
	
	47
	
	
	
	Yes
	   
	Yes
	
	



6	V2V transmitter characteristics
[bookmark: _Toc368026214]6.1	Transmit power
[bookmark: _Toc455152220]6.1.1	 UE maximum output power for V2V service
Table 6.1.1-1: UE Power Class for uplink inter-band MCC V2V service (two bands)
	E-UTRA CA Configuration
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	V2V_3A-47A
	
	
	
	
	23
	+2/-3
	
	

	CA_1A-5A
	
	
	
	
	23
	+2/-3
	
	

	V2V _8A-47A
	
	
	
	
	23
	+2/-3
	
	

	CA_1A-8A
	
	
	
	
	23
	+2/-3
	
	



6.1.2	Configured transmitted power
For the UE which supports inter-band MCC V2V service configurations with the uplink assigned to one or two E-UTRA bands the ΔTIB,c is defined for applicable bands in Table 6.1.2-1
Table 6.2.1-1: ΔTIB,c (two bands)
	Inter-band MCC Configuration
	E-UTRA Band
	ΔTIB,c  [dB]

	V2V_3A-47A
	3
	0

	
	47
	0

	V2V_8A-47A
	1
	0

	
	47
	0

	V2V_39A-47A
	39
	0

	
	47
	0

	V2V_41A-47A
	41
	0

	
	7
	0



7	V2V receiver characteristics 
[bookmark: _Toc368026361]7.1	Reference sensitivity power level
[bookmark: _Toc368026362]7.1.1	Minimum requirements (QPSK)
Table 7.1.1-x: ΔRIB,c (two bands)
	Inter-band MCC Configuration
	E-UTRA Band
	ΔRIB,c  [dB]

	V2V_3A-47A
	3
	0

	
	47
	0

	V2V_8A-47A
	1
	0

	
	47
	0

	V2V_39A-47A
	39
	0

	
	47
	0

	V2V_41A-47A
	41
	0

	
	7
	0





---End of changes---
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