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1 Introduction
WI on V2V services based on LTE sidelink was established in RAN [1]. In last meeting, spectrum allocation and operating band for V2V was initially discussed. This contribution discusses regulatory requirements and gives the proposal on V2V band definition.
2 Discussion
2.1 Regulatory requirements
Spectrum allocation for ITS service was investigated in [2] [3]. In Europe and US, the channels allocated for ITS service is very similar as in Table 1:
Table 1 Channel allocation for ITS service in Europe and US
	Channel number in 802.11
	Frequency range (MHz)
	Channel bandwidth (MHz)
	ETSI allocation
	FCC allocation

	170
	5850-5855
	10
	　
	
	reserved
	　

	172
	5855-5865
	10
	G5-SCH4
	ITS non-safety application
	SCH
	Public saftey application

	174
	5865-5875
	10
	G5-SCH3
	
	SCH
	　

	175
	5865-5885
	20
	　
	　
	SCH
	　

	176
	5875-5885
	10
	G5-SCH1
	ITS road safety
	SCH
	　

	178
	5885-5895
	10
	G5-SCH2
	
	CCH
	　

	180
	5895-5905
	10
	G5-CCH
	
	SCH
	　

	181
	5895-5915
	20
	　
	　
	SCH
	　

	182
	5905-5915
	10
	G5-SCH5
	Future ITS application
	SCH
	　

	184
	5915-5925
	10
	G5-SCH6
	
	SCH
	Public saftey application


From above table, we can see that for ITS application, the band shall at least cover 5855-5925MHz and the channel bandwidth shall at least include 10MHz and 20MHz.

Proposal 1: For ITS application, the band shall at least cover 5855-5925MHz and the channel bandwidth shall at least include 10MHz and 20MHz.

Regulatory requirements in Europe and US can be found in reference [4] and [5]. Maximum EIRP limitation in each region for each channel can be found in Table 2.
Table 2 Max EIRP limitation for ITS service in Europe and US
	Channel number in 802.11
	Frequency range (MHz)
	Channel bandwidth (MHz)
	ETSI EIRP limitation (dBm)
	FCC EIRP limitation (dBm)

	172
	5855-5865
	10
	0
	33

	174
	5865-5875
	10
	23
	33

	175
	5865-5885
	20
	　
	23

	176
	5875-5885
	10
	33
	33

	178
	5885-5895
	10
	23
	33/44.8

	180
	5895-5905
	10
	33
	23

	181
	5895-5915
	20
	　
	23

	182
	5905-5915
	10
	/
	23

	184
	5915-5925
	10
	/
	33/40


ITS EIRP limitation for some local governmental entities in US which is highlighted in red in Table 2 is higher than LAA EIRP limitation. In addition, for unwanted emissions, there is also much difference in European harmonized standard between RLAN and ITS. Table 3 list the spurious emission requirement out of the ITS band in [4].
Table 3 Spurious emission requirements in Europe
	Frequency range
	Max. power
	Bandwidth

	1GHz-5.795 GHz
	-30 dBm
	1 MHz

	5.795GHz-5.815 GHz
	-65 dBm
	1 MHz

	5.815GHz-5.850 GHz
	-55 dBm
	1 MHz

	5.850GHz-5.855 GHz
	-30 dBm
	1 MHz

	5.925GHz-5.965 GHz
	-65 dBm
	1 MHz

	5.965GHz-18 GHz
	-30 dBm
	1 MHz


Some of the spurious emission requirement is much more stringent than RLAN requirement and is close to the PA noise floor which means filter may be needed to meet this requirement. For unwanted emission mask, difference is also observed as in Figure 1.
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Figure 1 Mask for ITS and RLAN @ EIRP=33dBm/10MHz in Europe
The unwanted emission mask specified in [4] is around 10dB stricter than the mask specified for RLAN in EN 301 893 from Figure 1.
2.2 Frequency band for V2V
Whether to reuse Band 46 or define a new band for ITS operation in unlicensed band is for further study in way forward [6]. As per investigation of regulatory requirements for ITS operation in above section, it is proposed to define a new band for V2V services considering the different EIRP and unwanted emission requirements in regulations. The new band is defined as below:
Band xx: 5850(5855) MHz – 5925 MHz

Proposal 2: A new band is proposed to be defined for ITS operation as Band xx: 5850(5855) MHz – 5925 MHz.
Conclusion
Based on the discussion in this contribution, it is proposed that:
Proposal 1: For ITS application, the band shall at least cover 5855-5925MHz and the channel bandwidth shall at least include 10MHz and 20MHz.

Proposal 2: A new band is proposed to be defined for ITS operation as Band xx: 5850(5855) MHz – 5925 MHz.
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Text proposal on V2V TR
5.2
Operating bands

5.2.1
Regulatory Background

Editor Note: It will be added in future [FFS]
5.2.2
V2V operating bands

5.2.2.1 Unlicensed band for V2V

ITS application has separate harmonized standard from RLAN. For unwanted emissions, there is much difference in European harmonized standard between RLAN and ITS. Some of the spurious emission requirement is much more stringent than RLAN requirement and is close to the PA noise floor which means filter may be needed to meet this requirement. The unwanted emission mask specified for ITS is around 10dB stricter than the mask specified for RLAN.
As per investigation of regulatory requirements for ITS operation, it is proposed to define a new band for V2V services considering the different EIRP and unwanted emission requirements in regulations. The new band is defined as below:

Band xx: 5850(5855) MHz – 5925 MHz
5.2.2.2 Licensed band for V2V

<Text to be added>
5.3
Channel bandwidths


In Europe and US, the channels allocated for ITS service is very similar as in Table 5.3-1:

Table 5.3-1 Channel allocation for ITS service in Europe and US
	Channel number in 802.11
	Frequency range (MHz)
	Channel bandwidth (MHz)
	ETSI allocation
	FCC allocation

	170
	5850-5855
	10
	　
	
	reserved
	　

	172
	5855-5865
	10
	G5-SCH4
	ITS non-safety application
	SCH
	Public saftey application

	174
	5865-5875
	10
	G5-SCH3
	
	SCH
	　

	175
	5865-5885
	20
	　
	　
	SCH
	　

	176
	5875-5885
	10
	G5-SCH1
	ITS road safety
	SCH
	　

	178
	5885-5895
	10
	G5-SCH2
	
	CCH
	　

	180
	5895-5905
	10
	G5-CCH
	
	SCH
	　

	181
	5895-5915
	20
	　
	　
	SCH
	　

	182
	5905-5915
	10
	G5-SCH5
	Future ITS application
	SCH
	　

	184
	5915-5925
	10
	G5-SCH6
	
	SCH
	Public saftey application


From above channel allocation, we can see that for ITS application, the channel bandwidth shall at least include 10MHz. It is FFS that whether 20MHz channel is also needed for LTE-V2V service.
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