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Introduction
The Out of band emissions are unwanted emissions immediately outside the assigned channel bandwidth resulting from the modulation process and non-linearity in the transmitter but excluding spurious emissions. This out of band emission limit is specified in terms of a spectrum emission mask and an Adjacent Channel Leakage power Ratio.
1) Spectrum emission mask

When UE is configured for E-UTRA ProSe sidelink transmissions non-concurrent with E-UTRA uplink transmissions for E-UTRA ProSe operating bands, the existing E-UTRA requirements apply.
For V2V, the existing LTE general spectrum emission mask can be reused for both 10MHz and 20MHz channel bandwidth. However, as the band is defined in the unlicensed spectrum, the regulatory limits shall be considered as well when we define the spectrum emission mask. 

Table 1 is the spectrum mask defined in [1] for ITS service in the same frequency range as V2V. 

Table 1 Transmitter spectrum mask for 10 MHz channel bandwidth

	Carrier frequency fc  (dBc)
	± 4,5 MHz

offset

(dBc)
	± 5,0 MHz

offset

(dBc)
	± 5,5 MHz

offset

(dBc)
	± 10 MHz

offset

(dBc)
	± 15 MHz

offset

(dBc)

	0
	0
	‑26
	‑32
	‑40
	‑50


It is noted that the relative power values given in Table 1 are valid for the maximum allowed output power of 33dBm. For devices with lower maximum output power values, absolute limits shall be calculated at 33dBm and these absolute values shall be used for testing devices with lower output power values. 
Compared to the existing LTE requirement, it can be seen that the ITS emission mask is more stringent. The comparison of emission masks is shown in the figure below:
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Figure 1 Comparison of spectrum emission masks
It is worth noting that ITS transmitter spectrum mask in Table 1 is specific to EU and defined for 10MHz channel bandwidth. To avoid the excessive interference to ITS service in the same operating band, the ITS emission mask shall be fulfilled as additional requirement. And consequently, the A-MPR requirement shall be defined to comply with this stringent mask.
2) ACLR

Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency.
For V2V service defined in 5855-5925MHz, the ACLR requirement depends on the co-existence study with DSRC. 

Based on co-existence simulation results, 30dB ACLR can guarantee V2V to co-exist well with DSRC, i.e. the PRR degradation of V2V to DSRC is comparable with that of DSRC to DSRC. Hence the existing ACLR requirement for licensed bands can be reused for V2V.
Table 2: ACLR for V2V
	
	Channel bandwidth / E-UTRAACLR1 / Measurement bandwidth

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz

	E-UTRAACLR1
	
	
	
	30 dB
	
	30 dB

	E-UTRA channel Measurement bandwidth
	
	
	
	9.0 MHz
	
	18 MHz

	Adjacent channel centre frequency offset [MHz]
	
	
	
	+10

/

-10
	
	+20

/

-20
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Out of band emission

6.x.1
Spurious emission mask
When UE is configured for E-UTRA ProSe sidelink transmissions non-concurrent with E-UTRA uplink transmissions for E-UTRA ProSe operating bands, the existing E-UTRA requirements apply.
For V2V, the existing LTE general spectrum emission mask can be reused for both 10MHz and 20MHz channel bandwidth. However, as the band is defined in the unlicensed spectrum, the regulatory limits shall be considered as well when we define the spectrum emission mask. 

Table 6.x-1 is the spectrum mask defined in EU harmonized standard for ITS service in the same frequency range as V2V [9]. 

Table 6.x-1 Transmitter spectrum mask for 10 MHz channel bandwidth

	Carrier frequency fc  (dBc)
	± 4,5 MHz

offset

(dBc)
	± 5,0 MHz

offset

(dBc)
	± 5,5 MHz

offset

(dBc)
	± 10 MHz

offset

(dBc)
	± 15 MHz

offset

(dBc)

	0
	0
	‑26
	‑32
	‑40
	‑50


It is noted that the relative power values given in Table 6.x-1 are valid for the maximum allowed output power of 33dBm. For devices with lower maximum output power values, absolute limits shall be calculated at 33dBm and these absolute values shall be used for testing devices with lower output power values. 
Compared to the existing LTE requirement, it can be seen that the ITS emission mask is more stringent. The comparison of emission masks is shown in the figure below:
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Figure 6.x-1 Comparison of spectrum emission masks
It is worth noting that ITS transmitter spectrum mask in Table 1 is specific to EU and defined for 10MHz channel bandwidth. To avoid the excessive interference to ITS service in the same operating band, the ITS emission mask shall be fulfilled as additional requirement. And consequently, the A-MPR requirement shall be defined to comply with this stringent mask.
6.x.2
Adjacent channel leakage ratio
Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency.
For V2V service defined in 5855-5925MHz, the ACLR requirement depends on the co-existence study with DSRC. 

Based on co-existence simulation results, 30dB ACLR can guarantee V2V to co-exist well with DSRC, i.e. the PRR degradation of V2V to DSRC is comparable with that of DSRC to DSRC. Hence the existing ACLR requirement for licensed bands can be reused for V2V.
Table 6.x-1: ACLR for V2V
	
	Channel bandwidth / E-UTRAACLR1 / Measurement bandwidth

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz

	E-UTRAACLR1
	
	
	
	30 dB
	
	30 dB

	E-UTRA channel Measurement bandwidth
	
	
	
	9.0 MHz
	
	18 MHz

	Adjacent channel centre frequency offset [MHz]
	
	
	
	+10

/

-10
	
	+20

/

-20
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