
3GPP TSG-RAN WG4 Meeting 80












        R4-166319
Gothenburg, Sweden, 22 – 26 August, 2016
Source: 
Huawei, Hisilicon
Title: 
TP for 36.785: Blocking requirements for V2V
Agenda Item:
8.11.3.2.2
Document for:
Approval
Introduction
This contribution provides analysis on blocking requirements for V2V, including both in-band blocking, out-of-band blocking and narrow band blocking.
1.1 In band blocking
The bandwidth of interferer in existing specification for licensed bands is 5MHz for channel bandwidth from 5MHz to 20MHz. For LAA in Band 46, 20MHz interferer is adopted. During the discussion in the group, it was widely agreed that 20MHz interferer can be used for both 10MHz and 20MHz channel bandwidth as 20MHz is typical case around the world. 

Similarly, 10MHz is the typical channel bandwidth for 5.9GHz V2V band. 20MHz channel bandwidth is original from Region 2. From section 5.2.1.2, it is described that the channel 178 is the control channel and channels 172,174,176, 180, 182 and 184 are shared channel for V2X services. The aggregated channel 175 and 181 are 20MHz channel bandwidth to support multi-channel operation. In such channel BW arrangement, there are no contiguous two 20MHz channels. Further more, 10MHz interferer defined in blocking requirement would be stringent than 20MHz interferer. Thus 10MHz interfering blocking signal can be used for both 10MHz and 20MHz channel bandwidth. 
In EN 302 571, the blocking level shall not be less than -30 dBm. And the blocking is tested at ± 50 MHz, ± 100 MHz, and ± 200 MHz frequency offset. Blocking testing shall be performed at least at 6 different frequency offset positions. The blocking level is larger than exiting case 2 blocking interferer in the specification, which is in the second alternate channel offset from the wanted signal. Considering the total 70MHz band width of the V2V band, ± 50 MHz is already outside the operating band. Though the frequency is still in the in band blocking range, we propose to consider -30dBm blocking as regional requirement and keep the existing blocking levels for LTE unchanged. Table 1 and Table 2 show the proposed in band blocking requirement for V2V.
Table 1: In band blocking parameters for ProSe V2X
	Rx parameter
	Units 
	
Channel bandwidth

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

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

	
	
	
	
	
	6
	
	9

	BWInterferer 
	MHz
	
	
	
	10
	
	10

	FIoffset, case 1 
	
MHz
	
	
	
	15+0.0025
	
	15+0.0125

	FIoffset, case 2 
	MHz
	
	
	
	25+0.0125
	
	25+0.0075

	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


Table 2: In-band blocking for ProSe V2X
	E-UTRA ProSe

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

	47
	FInterferer
	MHz
	(NOTE 2)
	FDL_low – 30
to

FDL_high + 30

	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:
FInterferer range values for unwanted modulated interfering signal are interferer center frequencies 


1.2 Out of band blocking
Out-of-band band blocking is defined for an unwanted CW interfering signal falling more than 15 MHz below or above the UE receive band. For the first 15 MHz below or above the UE receive band the appropriate in-band blocking or adjacent channel selectivity shall be applied.

For Band 46, out-of-band band blocking in range 3 has been relaxed to -20dBm for FInterferer > 4400 MHz to FDL_low -85MHz due to poor filter rejection capability at this unlicensed band. As V2V band is part of Band 46, from implementation point of view, one option for filter of V2V band is to reuse the same one for LAA band. Even it is possible to design a new filter covering 5855-5925MHz specifically, due to the narrow band frequency range compared to the 5.9GHz centre frequency, it is expected that the out-of-band rejection is not very good. Thus it is proposed to adopt the same way as that of Band 46 to relax the out-of-band blocking for a certain frequency range. Table 3 shows the proposed out of band blocking requirement for V2V.
Table 3: Out of band blocking

	E-UTRA band
	Parameter
	Units 
	Frequency 

	
	
	
	Range 1
	Range 2
	Range 3
	Range 4

	
	PInterferer
	dBm
	-44
	-30
	-15
	-15

	47
	FInterferer (CW)
	MHz
	FDL_low -30 to

FDL_low -60 
	FDL_low -60 to

FDL_low -85 
	FDL_low -85 to 

1 MHz
	-

	
	
	
	FDL_high +30 to

FDL_high + 60 
	FDL_high +60 to

FDL_high +85 
	FDL_high +85 to

+12750 MHz
	-

	NOTE:
The power level of the interferer (PInterferer) for Range 3 shall be modified to -20 dBm for FInterferer > 4400 MHz.


1.3 Narrow band blocking

In the specification, for E-UTRA CA configurations with a component carrier assigned in Band 46, narrow-band blocking requirements do not apply in the presence of a narrow-band interferer in Band 46. The reason is that no narrow-band interferer exists in this band. The situation is the same for V2V applied in the 5.9GHz band. Hence it is proposed that narrow-band blocking requirements do not apply in the presence of a narrow-band interferer in Band 47.
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7.x.1
In-band blocking
The bandwidth of interferer in existing specification for licensed bands is 5MHz for channel bandwidth from 5MHz to 20MHz. For LAA in Band 46, 20MHz interferer is adopted. During the discussion in the group, it was widely agreed that 20MHz interferer can be used for both 10MHz and 20MHz channel bandwidth as 20MHz is typical case around the world. 

Similarly, 10MHz is the typical channel bandwidth for 5.9GHz V2V band. 20MHz channel bandwidth is original from Region 2. From section 5.2.1.2, it is described that the channel 178 is the control channel and channels 172,174,176, 180, 182 and 184 are shared channel for V2X services. The aggregated channel 175 and 181 are 20MHz channel bandwidth to support multi-channel operation. In such channel BW arrangement, there are no contiguous two 20MHz channels. Further more, 10MHz interferer defined in blocking requirement would be stringent than 20MHz interferer. Thus 10MHz interfering blocking signal can be used for both 10MHz and 20MHz channel bandwidth. 

In EN 302 571, the blocking level shall not be less than -30 dBm. And the blocking is tested at ± 50 MHz, ± 100 MHz, and ± 200 MHz frequency offset. Blocking testing shall be performed at least at 6 different frequency offset positions. The blocking level is larger than exiting case 2 blocking interferer in the specification, which is in the second alternate channel offset from the wanted signal. Considering the total 70MHz band width of the V2V band, ± 50 MHz is already outside the operating band. Though the frequency is still in the in band blocking range, we propose to consider -30dBm blocking as regional requirement and keep the existing blocking levels for LTE unchanged. Table 7.x.1-1 and Table 7.x.1-2 show the proposed in band blocking requirement for V2V.
Table 7.x.1-1: In band blocking parameters for ProSe V2X
	Rx parameter
	Units 
	
Channel bandwidth

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

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

	
	
	
	
	
	6
	
	9

	BWInterferer 
	MHz
	
	
	
	10
	
	10

	FIoffset, case 1 
	
MHz
	
	
	
	15+0.0025
	
	15+0.0125

	FIoffset, case 2 
	MHz
	
	
	
	25+0.0125
	
	25+0.0075

	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


Table 7.x.1-2: In-band blocking for ProSe V2X
	E-UTRA ProSe

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

	47
	FInterferer
	MHz
	(NOTE 2)
	FDL_low – 30
to

FDL_high + 30

	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:
FInterferer range values for unwanted modulated interfering signal are interferer center frequencies 


7.x.2
Out-of-band blocking
Out-of-band band blocking is defined for an unwanted CW interfering signal falling more than 15 MHz below or above the UE receive band. For the first 15 MHz below or above the UE receive band the appropriate in-band blocking or adjacent channel selectivity shall be applied.

For Band 46, out-of-band band blocking in range 3 has been relaxed to -20dBm for FInterferer > 4400 MHz to FDL_low -85MHz due to poor filter rejection capability at this unlicensed band. As V2V band is part of Band 46, from implementation point of view, one option for filter of V2V band is to reuse the same one for LAA band. Even it is possible to design a new filter covering 5855-5925MHz specifically, due to the narrow band frequency range compared to the 5.9GHz centre frequency, it is expected that the out-of-band rejection is not very good. Thus it is proposed to adopt the same way as that of Band 46 to relax the out-of-band blocking for a certain frequency range. Table 7.x.2-1 shows the proposed out of band blocking requirement for V2V.
Table 7.x.2-1: Out of band blocking

	E-UTRA band
	Parameter
	Units 
	Frequency 

	
	
	
	Range 1
	Range 2
	Range 3
	Range 4

	
	PInterferer
	dBm
	-44
	-30
	-15
	-15

	47
	FInterferer (CW)
	MHz
	FDL_low -30 to

FDL_low -60 
	FDL_low -60 to

FDL_low -85 
	FDL_low -85 to 

1 MHz
	-

	
	
	
	FDL_high +30 to

FDL_high + 60 
	FDL_high +60 to

FDL_high +85 
	FDL_high +85 to

+12750 MHz
	-

	NOTE:
The power level of the interferer (PInterferer) for Range 3 shall be modified to -20 dBm for FInterferer > 4400 MHz.


7.x.3
Narrow band blocking

In the specification, for E-UTRA CA configurations with a component carrier assigned in Band 46, narrow-band blocking requirements do not apply in the presence of a narrow-band interferer in Band 46. The reason is that no narrow-band interferer exists in this band. The situation is the same for V2V applied in the 5.9GHz band. Hence it is proposed that narrow-band blocking requirements do not apply in the presence of a narrow-band interferer in Band 47.
<End of TP>
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