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1 Introduction
Some remaining issues for V2V WI are listed in [1] and further studies are needed in V2X WI. In this contribution, we discuss the issue 4 on regulatory blocking requirement.
Issue 4: Region 1 additional receiver blocking requirement of -30dBm at offset of +-50MHz from the channel center frequency needs further study
2 Discussion
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 1 Blocking region for V2V UE
Both blocker level and the frequency offset can follow the regulatory requirement in [2]. For reference sensitivity degradation, if we investigate the reference sensitivity specified in TS 36.101 and EN 302 571, we can find the sensitivity in TS 36.101 is much better. It is -90.5dBm for 10MHz for QPSK with 1/3 code rate. But in EN 302 571, it is -82dBm for 10MHz for QPSK with 1/2 code rate. Therefore, we can specify the desensitivity to 8dB +3dB=11dB in order 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

	
	
	
	
	
	11
	
	

	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


Conclusion
This contribution discusses the regulatory blocking requirement and provides the text proposal for TR36.786.
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5.3
Receiver characteristics
5.3.x Additional blocking requirement

In EN 302 571, 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 5.3.x-1 Blocking region for V2V UE
Both blocker level and the frequency offset can follow the regulatory requirement in [2]. For reference sensitivity degradation, if we investigate the reference sensitivity specified in TS 36.101 and EN 302 571, we can find the sensitivity in TS 36.101 is much better. It is -90.5dBm for 10MHz for QPSK with 1/3 code rate. But in EN 302 571, it is -82dBm for 10MHz for QPSK with 1/2 code rate. Therefore, we can specify the desensitivity to 8dB +3dB=11dB in order 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 5.3.x-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

	
	
	
	
	
	11
	
	

	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













































































































































































Out-of-band blocking region (-44dBm)





Out-of-band blocking region (-44dBm)



































In-band blocking region (-56dBm,-44dBm)
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Out-of-band blocking region (-44dBm)
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In-band blocking region (-56dBm,-44dBm)
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