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Introduction
In RAN4#79 meeting there were several contributions on V2V UE RF aspect. However, there is no consensus achieved on any specific requirement in Nanjing. Hence this contribution is submitted to provide further consideration especially on UE RF Rx requirement for Band 47, which seems the only available operating band dedicated for V2V communication. In addition, considering operator’s interest in MCC operation the contribution involves all three scenarios for,
· Case1: Band 47 SCC operation 
· Case2: Band 47 intra-band MCC operation
· [bookmark: _GoBack]Case3: Band 47 and WAN inter-band operation
Discussion
Relevant considerations on UE RF front-end could be found in companion contribution [7] with respect to UE RF reference architecture and implementation challenge, which is applicable for both TRX chain. In this contribution we just directly go into the discussion on specific UE RX requirements as below.
REFSENS
The REFSENS for Band 46 with 20MHz BW is -90dBm, which is equivalent to -4dB SNR, 2.5dB margin and 4dB additional relaxation due to implementation condition of 5.9GHz. The SNR value suitable for V2V would be evaluated according agreement in [5]. For V2V 5.9 GHz TDD operating band the 2.5dB margin and 4dB additional implementation relaxation could be reused for both 10MHz and 20MHz channel bandwidth. Then the REFSENS would be 
REFSENS10MHz= -174 +10log(9*106)+NF(9dB)+SNRV2V+2.5+4= -89+SNRV2V [dBm]
REFSENS20MHz= -174 +10log(18*106)+NF(9dB)+SNRV2V+2.5+4= -86+SNRV2V [dBm]
It should be mentioned that if Band 47 is restrained dedicatedly for V2V operation between terminals then the REFSENS could not be captured in Table 7.3.1-1: Reference sensitivity QPSK PREFSENS which is applicable for general WAN operation.
Maximum input level
It is proposed to reuse -25dBm legacy requirement as baseline for SCC V2V operation for 64QAM. And the requirement of -22dBm for CA intra-band class C CA requirement could apply for MCC intra-band V2V operation.
ACS
For selectivity requirement of V2V 5.9GHz operation, 10MHz interference should be considered for wanted signal with 10MHz channel bandwidth as below tables. The requirement agreed for Band 46 is considered here, however the final parameters are still pend on conclusion of co-existence study.  
Table 2.3-1: Adjacent channel selectivity for V2V
	V2V band
	Rx Parameter
	Units
	Channel bandwidth

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

	47
	ACS
	dB
	
	
	
	[33]
	
	[27]



Table 2.3-2: Test parameters for Adjacent channel selectivity for V2V, Case 1
	V2V Band
	Rx Parameter
	Units 
	Channel bandwidth

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

	47
	Power in Transmission Bandwidth Configuration
	dBm
	REFSENS + 14 dB

	
	PInterferer
	dBm
	
	
	
	[REFSENS +45.5dB]
	
	[REFSENS +39.5dB]

	
	BWInterferer 
	MHz
	
	
	
	10
	
	20

	
	FInterferer (offset)
	MHz
	
	
	
	10+0.0125
/
-10-0.0125
	
	20+0.0025
/
-20-0.0025



Table 2.3-3: Test parameters for Adjacent channel selectivity for V2V, Case 2
	V2V band

	Rx Parameter
	Units 
	Channel bandwidth

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

	47
	Power in Transmission Bandwidth Configuration
	dBm
	
	
	
	[-56.5]
	
	[-50.5]

	
	PInterferer
	dBm
	-25

	
	BWInterferer 
	MHz
	
	
	
	10
	
	20

	
	FInterferer (offset)
	MHz
	
	
	
	10+0.0125
/
-10-0.0125
	
	20+0.0025
/
-20-0.0025



ACS requirement for contiguous MCC operation within Band 47 could also refer to intra-band contiguous class C ACS requirement of Band 46.  
Blocking requirement 
In band blocking
For SCC V2V operation the corresponding requirement of Band46 is suggested to be reused here with the extension of 10MHz BW interferer for 10MHz system bandwidth as below.
Table 2.4-1: In band blocking parameters for V2V operating band
	V2V band
	Rx parameter
	Units 
	Channel bandwidth

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

	47

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

	
	
	
	
	
	
	6
	
	9

	
	BWInterferer 
	MHz
	
	
	
	10
	
	20

	
	FIoffset, case 1 
	MHz
	
	
	
	15+0.0125
	
	30+0.0125

	
	FIoffset, case 2 
	MHz
	
	
	
	25+0.0075
	
	50+0.0075



Table 2.4-2: In-band blocking for V2V operating bands 
	V2V band
	Parameter
	 Unit
	Case 1
	Case 2

	
	PInterferer
	 dBm
	-50
	-44

	
	FInterferer (offset)
	MHz
	=-BW/2 – FIoffset,case 1
&
=+BW/2 + FIoffset,case 1
	≤-BW/2 – FIoffset,case 2
&
≥+BW/2 + FIoffset,case 2

	47
	FInterferer
	MHz
	(Note 2)
	FDL_low – 60
to
FDL_high + 60



In-band blocking requirement for contiguous MCC operation within Band 47 could reference to intra-band contiguous class C In-band blocking requirement of Band 46.  
Out-of-band blocking
Current SCC requirement could be reused with modification on NOTE2 to indicate that the power level of the interferer (Pinterferer) for Range 3 of Band 47 shall be modified to -20dBm for Finterfer>4400MHz.
Regulation requirement as below should be also considered for V2V operation.
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.
Narrow band blocking
No narrow band blocking is suggested for band 47 the same as agreed for Band 46.
Spurious response
No impact on specification.
RX IM
For SCC V2V operation the corresponding requirement of Band46 is suggested to be reused here with the extension of 10MHz BW interferer for 10MHz system bandwidth as below.
Table 2.6-1: Wide band intermodulation
	E-UTRA band
	Rx Parameter
	Units 
	Channel bandwidth

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

	47
	Power in Transmission Bandwidth Configuration
	dBm
	REFSENS + channel bandwidth specific value below

	
	
	
	
	
	
	6
	
	9

	
	PInterferer 1
(CW)
	dBm
	-46

	
	PInterferer 2
(Modulated)
	dBm
	-46

	
	BWInterferer 2
	
	
	
	
	10
	
	20

	
	FInterferer 1
(Offset)
	MHz
	
	
	
	-BW/2 – 15
/
+BW/2 + 15
	
	-BW/2 – 30
/
+BW/2 + 30

	
	FInterferer 2
(Offset)
	MHz
	2*FInterferer 1


IM requirement for contiguous MCC operation within Band 47 could reference to intra-band contiguous class C IM requirement of Band 46.  
Spurious emission
The only modification of specification is that additional requirement in the frequency range of 12.75GHz~26GHz should be added for 5.9GHz V2V operation band.
Receiver image
The related requirement of CA class C can apply for UE supporting contiguous MCC operation within Band 47.
Conclusion
In this contribution we generally discussed the V2V UE Rx requirements with some initial proposal on specification draft, which RAN4 could take into account in V2V RAN4 standard. Some key points are summarized as blow,
· For V2V 5.9 GHz TDD operating band the 2.5dB margin and 4dB additional implementation relaxation could be reused for REFSENS of both 10MHz and 20MHz channel bandwidth.
· Reuse -25dBm legacy maximum input requirement as baseline for SCC V2V 5.9 GHz operation for 64QAM.
· Reuse ACS, blocking and RX IM requirement of Band 46 as starting point for V2V 5.9 GHz operation with the extension to utilize 10MHz BW interferer for 10MHz system bandwidth in ACS, in-band blocking and RX IM requirements.
· Introduction of V2V 5.9GHz Band would have no impact on requirement of Spurious response in spec.
· Additional requirement of spurious emission in the frequency range of 12.75GHz~26GHz should be added for 5.9GHz V2V operation band.
· The related Receiver image requirement of CA class C can apply for UE supporting contiguous MCC operation within 5.9GHz V2V operation band.
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