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1
Introduction
In this contribution we discuss the remaining issues in RF specification for V2X single carrier operation identified in the tele-conference call the 11th Jan 2017. The topics discussed here include:
1. Half-duplex

2. ACS

3. In Band Blocking

4. Out of Band Blocking

5. Image Rejection
3 Discussion on Rx Requirements
3.1 Half Duplex

Due to duplex constaint and no frequency separation in this case, we propose that the Rx requirements for V2X intraband MCC operation do not apply when there is an active transmission in at least on of the carriers.
Proposal 1: the Rx requirements for V2X intraband MCC operation do not apply when there is an active transmission in at least on of the carriers.

3.2 ACS 
Normally, for ACS, the performance is limited by BB filtering peroformance. For this reason, there will be a relaxation for intra band CA operation due to the fact that BB filter is widen to accommodate more adjacent channels. This is due to the fact that ACS interferer is closer to the filter roll off region. Take LAA for example, when the channel bandwidth is widen by 2, the ACS requirement is relaxed by 3dB from 33dB to 30dB. Given the similarity in frequency, and hence in filter performance, we propose that the same relaxation is used for V2X in band 47. The starting point is the proposal in our companion contribution [1].

Table 3.2-1: Text Proposed for ACS Requirement.

[image: image1]
Table 3.2-2: Test parameters for Adjacent channel selectivity, Case 1

	Rx Parameter
	Units 
	V2X Bandwidth Class

	
	
	B
	C
	D
	E
	F

	
	
	Channel BW

	
	
	10
	
	
	
	

	Pw in Transmission Bandwidth Configuration, per CC
	
	REFSENS + 14 dB
	
	
	
	

	PInterferer
	dBm
	Aggregated power + 28.5 dB
	
	
	
	

	BWInterferer 
	MHz
	5
	
	
	
	

	FInterferer (offset)
	MHz
	2.5 + Foffset
/

-2.5 - Foffset
	
	
	
	

	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.
NOTE 2:
The Finterferer (offset) is the frequency separation of the center frequency of the carrier closest to the interferer and the center frequency of the adjacent channel interferer and shall be further adjusted to 
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MHz to be offset from the sub-carrier raster.
NOTE 3:   The requirement does not apply when there is an active transmission in at least one of the CC


Table 3.2-3: Test parameters for Adjacent channel selectivity, Case 2

	Rx Parameter
	Units 
	CA Bandwidth Class

	
	
	B
	C
	D
	E
	F

	
	
	Channel BW

	
	
	10
	
	
	
	

	Pw in Transmission Bandwidth Configuration, per CC 
	dBm
	-53.5 +10log10(NRB,c/ NRB agg)
	
	
	
	

	PInterferer
	dBm
	-25

	BWInterferer 
	MHz
	5
	
	
	
	

	FInterferer (offset)


	MHz
	2.5+ Foffset
/

-2.5- Foffset
	
	
	
	

	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.
NOTE 2:
The Finterferer (offset) is the frequency separation of the center frequency of the carrier closest to the interferer and the center frequency of the adjacent channel interferer and shall be further adjusted to 
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MHz to be offset from the sub-carrier raster.
NOTE 3:   The requirement does not apply when there is an active transmission in at least one of the CC


3.3 In Band Blocking
We propose here the corresponding intra-band MCC requirement following intra-band CA methodology. The starting point is the proposal in our companion contribution [1].
Table 3.3-1: Text Proposed for In-Band Blocking

[image: image4]
Table 3.3-2: In-band blocking

	E-UTRA V2X
band
	Parameter
	Unit
	Case 1
	Case 2

	
	PInterferer
	dBm
	-56
	-44

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

=+BW/2 + FIoffset,case 1
	≤-BW/2 – FIoffset,case 2
&

≥+BW/2 + FIoffset,case 2

	V2X_47B
	FInterferer
(range)
	MHz
	(NOTE 2)
	FDL_low –15
to

FDL_high + 15

	NOTE 1:
For certain bands, the unwanted modulated interfering signal may not fall inside the UE receive band, but within the first 15 MHz below or above the UE receive band 

NOTE 2:
For each carrier frequency the requirement is valid for two frequencies: 

a. the carrier frequency -BW/2 - FIoffset, case 1 and

b. the carrier frequency +BW/2 + FIoffset, case 1
NOTE 3:
Foffset is the frequency offset from the center frequency of the CC being tested to the edge of aggregated channel bandwidth.
NOTE 4:
The Finterferer (offset) is the frequency separation of the center frequency of the carrier closest to the interferer and the center frequency of the interferer and shall be further adjusted to 
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MHz to be offset from the sub-carrier raster.
NOTE 5:   The requirement does not apply when there is an active transmission in at least one of the CC



3.4 Out Of band Blocking

For out of band blocking, we propose that the requirement for range 3 limit is -20dBm similar to band 42. This is due the RF filter performance at the corresponding frequencies.

Table 3.4-1: Text Proposed for Out-of-band Blocking

[image: image6]
3.3 Image Rejection
In V2X intraband MCC operation, the signal in each carrier comes from different vehicles, while for LTE intraband CA operation is the signal in both carrier comes from the same location. Due to this assumption, it is sufficient tospecify 25dB image rejection ratio for LTE intraband CA as the required SNR never exceed 25dB. For V2X, image rejection performance plays the same role ACS. We can see that there is 5dB different between current LTE CA value and the current V2X ACS requirements. It is also 5dB lower than the current ACLR level of 30dB. Thus, image rejection will be the main system bottle-neck in the two adjacent V2X carriers deployment. For this reason, we propose to have the same value, i.e. 30dB for image rejection requirement for V2X to be at least equal to currently specified ACLR. 
Observation 1: Image rejection plays the same role as ACS in V2X, thus it should be as good as ACS in order not to become the bottleneck.
Proposal 2: Specify image rejection as 30dB. 
Conclusion
Proposal 1: the Rx requirements for V2X intraband MCC operation do not apply when there is an active transmission in at least on of the carriers.

Observation 1: Image rejection plays the same role as ACS in V2X, thus it should be as good as ACS in order not to become the bottleneck.

Proposal 2: Specify image rejection as 30dB. 
Proposal 3: RAN4 to adopt

1. Texts proposed in Table 3.2-1 and paramteres proposed in Table 3.2-2, 3.2-3 for ACS requirement.

2. Texts proposed in Table 3.3-1 and parameters proposed in Table 3.3-2 for In-band blocking requirement.

3. Texts proposed in Table 3.4-1 for Out-of-band requirement.
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Table 7.5.1G-4: Adjacent channel selectivity


�
�
V2X Bandwidth Class�
�
Rx Parameter�
Units�
B�
C�
�
�
�
Channel BW�
Channel BW�
�
�
�
10�
20�
�
ACS�
dB�
30�
-�
�



For V2X intra-band contiguous multicarrier operation, the UE shall fulfil the minimum requirement specified in Table 7.5.1G-1 for an adjacent channel interferer on either side of the aggregated downlink signal at a specified frequency offset and for an interferer power up to -25 dBm. The lower and upper range of test parameters are chosen in Table 7.5.1G-5 and Table 7.5.1G-6 where the throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A.8.2. All carriers shall be active during the test.





For V2X intra-band contiguous multicarrier, the UE shall fulfil the minimum requirement in presence of an interfering signal specified in Tables 7.6.1.1G-3 and Tables 7.6.1.1G-4 being on either side of the aggregated signal. The throughput of each carrier shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A.8.2. All downlink carriers shall be active throughout the test.


Table 7.6.1.1G-3: In band blocking parameters


Rx Parameter�
Units �
CA Bandwidth Class�
�
�
�
B�
C�
D�
E�
F�
�
�
�
Channel BW�
�
�
�
10�
�
�
�
�
�
Pw in Transmission Bandwidth Configuration, per CC �
dBm�
REFSENS + V2X Bandwidth Class specific value below�
�
�
�
9�
�
�
�
�
�
BWInterferer �
MHz�
5�
�
�
�
�
�
FIoffset, case 1 �
MHz�
7.5�
�
�
�
�
�
FIoffset, case 2 �
MHz�
12.5�
�
�
�
�
�
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.�
�






For V2X intra-band contiguous multicarrier operation, the UE shall fulfil the minimum requirement in presence of an interfering signal specified in Tables 7.6.2.1G-3 and Tables 7.6.2.1G-4 being on either side of the aggregated signal. The throughput of each carrier shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A.8.2


For Table 7.6.2.1G-4 in frequency range 1, 2 and 3, up to � EMBED Equation.3 ���exceptions are allowed for spurious response frequencies in each assigned frequency channel when measured using a 1MHz step size. For these exceptions the requirements of subclause 7.7 spurious response are applicable. 


Table 7.6.2.1A-1: Out-of-band blocking parameters


Rx Parameter�
Units �
V2X Bandwidth Class�
�
�
�
B�
C�
D�
E�
F�
�
�
�
Channel BW�
�
�
�
10�
�
�
�
�
�
Pw in Transmission Bandwidth Configuration, per CC �
dBm�
REFSENS + V2X Bandwidth Class specific value below�
�
�
�
9�
�
�
�
�
�
NOTE 1:	Reference measurement channel is specified in Annex A.8.2.�
�



Table 7.6.2.1A-2: Out of band blocking


E-UTRA V2X


band�
Parameter�
Units �
Frequency �
�
�
�
�
Range 1�
Range 2�
Range 3�
�
�
PInterferer�
dBm�
-44�
-30�
-20��
�
V2X_47B�
FInterferer (CW)


�
MHz


�
FDL_low -15 to


FDL_low -60 �
FDL_low -60 to


FDL_low -85 �
FDL_low -85 to 


1 MHz�
�
�
�
�
FDL_high +15 to


FDL_high + 60 �
FDL_high +60 to


FDL_high +85 �
FDL_high +85 to


+12750 MHz�
�
NOTE 2:   The requirement does not apply when there is an active transmission in at least one of the CC�
�
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