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Introduction
WF on comploy ETSI 5.9GHz regulatory requiremens was agreed in [1]. In this contribution, we provide our analysis on this issue based on [1]. 
Discussion

Reference sensitivity
Receiver sensitivity in ETSI EN 302 571 [2] is specified for PER requirement which is different from throughput for LTE V2V. The requirements are copied as below:
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The receiver sensitivity shall be less or equal to the values given in Table 9 for a packet error rate (PER) of 10-! for
1000 octet frames assuming stationary. non-fading channel conditions.

Table 9: Receiver sensitivity

Modulation Coding rate Minimum sensitiv_ity for 10 MHz
channel spacing (dBm)
BPSK 12 -85
BPSK 3/4 -84
QPSK 12 -82
QPSK 3/4 -80
16-QAM 12 =77
16-QAM 3/4 =73
64-QAM 2/3 -69
64-QAM 3/4 —68





The reference sensitivity for V2X UE can be calculated by using the following formula [4],

REFSENSV2V=kTB + SNRV2V +10log10((LCRB+4)/NRB) + (NFV2V+ IM)
Where, 

· kTB: Thermal noise level in units of dBm. -104 dBm and -101 dBm can be used for 10MHz and 20MHz V2V requirements, separately.
· NF: Noise figure. 13 dB is used for LAA and can be reused for V2V requirements.
· IM: 2.5 dB is assumed.

· 10log10((LCRB+4)/NRB) : 10log10((48+4)/50) = 0.17 dB for 10MHz CBW, and 10log10((96+4)/100) = 0 dB for 20MHz CBW
1. In equation, 4 represent PSCCH use 2 RB with 3 dB higher power than PSSCH
· SNRV2V: -2.0dB for 10MHz and -2.0 dB for 20MHz are proposed at 95% throughput from the company simulation results.

In order to compare the LTE V2V sensitivity with ETSI EN sensitivity, the required SNR in above formula needs to be re-simulated assuming the same modulation, coding rate and PER requirement defined in the regulation. The simulation results can be found in Figure 1. The coding rate in the simulation is the information bits compare to the effective channel bits. 
Figure 1 SNR simulation results for LTE V2V
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Then, the sensitivity for V2V can be calculated according to above formula as in Table 1. From this table, we can observe that LTE V2V can meet regulatory sensitivity with at least 6.5dB margin.
Table 1 Comparision of LTE V2V sensitivity and regulatory sensitivity
	Modulation
	Coding rate
	Sensitivity for V2V (dBm)
	Sensitivity requirement in EN 302 571 (dBm)
	Margin (dB)

	QPSK
	1/2
	-90.01
	-82
	8.01

	QPSK
	3/4
	-86.50
	-80
	6.5

	16-QAM
	1/2
	-83.85
	-77
	6.85

	16-QAM
	3/4
	-80.30
	-73
	7.3


Blocking

In [2], blocking requirement is defined with frequency offset, blocker level and desensitivity as below. 
Blocking is a measure of the capability of the receiver to operate satisfactorily in the presence of a signal in frequency band further away and it shall be tested at ± 50 MHz, ± 100 MHz, and ± 200 MHz. Blocking testing shall be performed at least at 6 different frequency offset positions. The manufacturer of the equipment can add additional frequency offsets positions.
The blocking level shall not be less than -30 dBm.
Activate a test transmission from the test system at the carrier frequency of the DUT, at a level adjusted + 3 dB above the sensitivity limit from Table 8 at the receiver input.
For general blocking requirement for V2V UE in TS 36.101, in-band blocking and out-of-band blocking requirements are specified with the boundary of 30MHz outside the band edge. Neither in-band blocker level nor out-of-band blocker level at frequency offset 50MHz from the channel center frequency can cover this regulatory blocker level. Therefore, additional blocking requirement needs to be defined for UE operating in Region 1.
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Figure 2 Blocking region for V2V UE
Both blocker level and the frequency offset can follow the regulatory requirement in [2]. For reference sensitivity degradation, as what observed in above section, there is at least 6.5dB margin between V2V sensitivity and regulatory requirement. Therefore, we can specify the desensitivity requirement at most to 6dB +3dB=9dB to keep the absolute wanted signal level consistent with regulatory requirement. Since in Region 1, only 10MHz channel bandwidth is allowed, additional blocking requirement can only be specified for 10MHz.

Then, additional blocking requirement is proposed as below:

Table 1: Additional blocking parameters

	Rx parameter
	Units 
	
Channel bandwidth

	
	
	1.4 MHz 
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	PInterferer
	dBm
	-30

	Power in Transmission Bandwidth Configuration
	dBm
	PREFSENS_V2X + channel bandwidth specific value below

	
	
	
	
	
	9
	
	

	BWInterferer 
	MHz
	
	
	
	10
	
	

	FIoffset 
	
MHz
	
	
	
	45.0025
	
	

	NOTE 1:
The interferer is QPSK modulated PUSCH containing data and reference symbols. Normal cyclic prefix is used. The data content shall be uncorrelated to the wanted signal and modulated according to clause 5 of TS36.211


Conclusions
In this contribution, we provide our analysis on meeting regulatory requirement issue and some observation/proposal as below:
It is observed that LTE V2V can meet regulatory sensitivity with at least 6.5dB margin.
Additional blocking requirement needs to be defined for UE operating in Region 1:

· Blocker level and the frequency offset can follow the regulatory requirement. 

· Desensitivity requirement can be specified at most to 6dB +3dB=9dB to keep the absolute wanted signal level consistent with regulatory requirement.
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Out-of-band blocking region (-44dBm)
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