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1 Introduction
For LTE V2X, ASE requirement -30dBm/MHz is applied to frequency range 5815-5855MHz in EIRP. Considering the post antenna connector gain, the AMPR is derived by AMPRbase and AMPRstep. It means for the LTE-V channel bandwidth 10MHz, center frequency 5860MHz, the emission is required -30dBm/MHz immediately outside the channel edge while SEM -5dBm/MHz is generally required for other cases. Although the corresponding AMPR is defined by the simulation results, we can see it is not sufficient according to the measurement results.  
This paper provides analysis and measurement results on the ASE requirement defined for 5815-5855MHz. 
2 Discussion
2.1 ASE requirement on 5815-5855MHz in the current spec
In the spurious emission UE coexistence requirement, the ASE requirement is defined for Band 47 as below:

	E-UTRA Band
	Spurious emission 

	
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	47
	Frequency range
	5815-5855
	-30 EIRP
	1
	38,43

	NOTE 38:
Applicable when NS_33 or NS_34 is configured by the pre-configured radio parameters.
NOTE 43:
The EIRP requirement is converted to conducted requirement depend on the supported post antenna connector gain Gpost connector declared by the UE following the principle described in annex I.


It means -30dBm/MHz EIRP is required immediately from the edge of the channel with carrier frequency 5860MHz, it can be described in Fig1:


[image: image1]
Fig 1. The stringent ASE requirement for Band47

The coexistence ASE requirement follow NS_33 indicated in pre-configuration, and UE can use AMPR relates to NS_33 or NS_34 which is defined as below:
Table 6.2.4G-1: Additional Maximum Power Reduction (A-MPR) for power class 3 V2X UE
	Network Signalling value
	Requirements (subclause)
	E-UTRA Band
	Channel bandwidth (MHz)
	A-MPR (dB)

	NS_33
	6.6.2.2.4 (A-SEM)
6.6.3.2 (A-SE)

6.6.2G
	47
	10
	Table 6.2.4G-2


Table 6.2.4G-2: A-MPR for NS_33
	Resource pool
	Carrier frequency(MHz)
	Resources Blocks (NRB)
	Start Resource

Block
	A-MPRBase
	A-MPRStep

	Adjacent
	5860
	≤ 10
	0
	15.5
	0.86

	
	
	
	5, 6
	8
	0.64

	
	
	
	10, 12
	6
	0.50

	
	
	
	≥ 15
	5
	0.93

	
	
	>10 and ≤22
	0
	15
	0.71

	
	
	
	5, 6
	11.5
	0.64

	
	
	
	10, 12
	10
	0.57

	
	
	
	15, 18
	6
	0.57

	
	
	
	20, 24, 25
	5
	0.57

	
	
	
	≥ 30
	4.5
	0.64

	
	
	>22
	0, 5, 6
	12.5
	0.71

	
	
	
	10, 12
	10.5
	0.57

	
	
	
	15, 18
	9.5
	0.64

	
	
	
	20, 24, 25
	6.5
	0.71

	
	5870, 5910, 5920
	<20
	≥ 0
	3
	0.64

	
	
	≥ 20 and ≤45
	
	1.5
	0.43

	
	
	>45
	
	2.5
	0.36

	
	5880, 5890, 5900
	<10
	≥ 0
	3
	0.43

	
	
	≥ 10 and ≤38
	
	1.5
	0.50

	
	
	>38
	
	2
	0.43

	Non-Adjacent
	5860
	≤ 5
	≥ 0
	13.5
	TBD

	
	
	>5
	
	11.5
	TBD

	
	5870, 5910, 5920
	≤ 5
	≥ 0
	5
	TBD

	
	
	>5 and ≤42
	
	3
	TBD

	
	
	>42
	
	4.5
	TBD

	
	5880, 5890, 5900
	≤18
	≥ 0
	3.5
	TBD

	
	
	>18 and ≤42
	
	2.5
	TBD

	
	
	>42
	
	3
	TBD


For carrier frequency 5860MHz with CBW=10MHz and edge RBs allocation, the AMPRbase is 15.5dB and AMPRstep=0.86. Assume the post antenna gain=0dBi, the AMPR=15.5dB to satisfy the stringent ASE requirement shown in Fig 1. While for full RB allocation, AMPR=12.5dB.
Observation 1: In the current spec, -30dBm/MHz additional emission is required immediately in the channel edge for LTE V2X on 5855MHz.

2.2 MBW and RBW
In TS 36.101, we can see the statements below the SEM requirement For RBW and MBW as:

	As a general rule, the resolution bandwidth of the measuring equipment should be equal to the measurement bandwidth. However, to improve measurement accuracy, sensitivity and efficiency, the resolution bandwidth may be smaller than the measurement bandwidth. When the resolution bandwidth is smaller than the measurement bandwidth, the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.


Since the test instrument actually measure the power density within a frequency range by filter generating, coarse RBW will cause the TE captures the signal/noise which is not included in the measurement range. E.g. for ∆fOOB=0-1MHz from the channel edge, the coarse RBW may lead to in-accurate measurement which capture the wanted signal into the SEM part. Therefore, RBW is allowed to be smaller than MBW while the result should be integrated over the measurement bandwidth in order to obtain the equivalent noise bandwidth of the measurement bandwidth.
However, the current spec have no clear statement for how small the RBW can be compared with MBW. For the stringent ASE requirement mentioned above, the measurement accuracy would be very sensitive to the results. It is necessary to define a clear RBW value which is less than MBW for the ASE requirement on 5815-5855MHz, especially on 5854-5855MHz.
Observation 2: For the stringent ASE requirement -30dBm/MHz on 5815-5855MHz, the measurement accuracy is sensitive to measurement results. It is necessary to define a clear RBW value which is less than MBW.

For 1MHz MBW, 10% RBW can be adopted to improve the measurement accuracy, which will not increase the measurement time.
Proposal 1: Define RBW=100kHz for the Band 47 coexistence ASE requirement (-30dBm/MHz) on frequency range 5815-5855MHz.
2.3 Measurement results
In this section, we provide the initial measurement results with 2 edge RB allocation and the signal is generated by the test instrument. We use RBW=100kHz and the band power tool integrates the results into MBW=1MHz. The measurement result can be seen in Fig 2. On 5855MHz, we can see that the emission is -26.72dBm/MHz which is about 5dB far from the requirement. Generally, the signal generated by the instrument is relatively ideal and the emission is low. It is worth noting that the SEM especially for ∆fOOB=0-1 MHz is primarily decided by baseband, the digital filter is usually used to ensure this part. However, the stringent ASE requirement cannot be satisfied by the ideal signal.
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Fig 2. Measurement result of co-existence ASE on 5855MHz
According to the measurement result, we can see the current AMPR is not sufficient for the stringent ASE requirement, it requires more power back off since SEM is the first order emission product. To fulfill this requirement, the UE baseband could increase the digital filter implementation complexity which may reduce the SEM, but it still need additional power back off around 5dB based on the current spec. 
Proposal 2: Change the AMPR definition as following:
	Resource pool
	Carrier frequency(MHz)
	Resources Blocks (NRB)
	Start Resource

Block
	A-MPRBase
	A-MPRStep

	Adjacent
	5860
	≤ 6
	0
	20
	0.86


2.4 Some discussion on sweep time
We have some further research on the measurement configuration. For a certain measurement frequency range, sweep time can be configured for a frequency span. Since the symbol length decides the transition period for the test instrument capture the spur on each sweep point, actually at least 1 symbol length period shall be measured for each sweep point. For 1000 sweep point, the sweep time would be no less than 1000*70us=70ms to get a stable and accurate measurement results.
In the current RAN5 spec, it is clearly stated that the emission is measured as the average power, while the measurement period is not clarified. In RAN4 spec, all in channel requirement is cleared defined with measurement period with 1ms, while no limitation for emission requirements. 

Since this LTE-V2X ASE requirement is extremely stringent and sensitive to the measurement configuration, we would like to make it more accurate. We propose to configured the sweep time 100ms for the ASE requirement mentioned above.
Proposal 3: Send an LS to RAN5 to define the sweep time as 100ms for the measurement on 5815-5855 MHz ASE requirement.
Proposal 4: RAN4 specify the measurement period for ASE requirement as 100ms in TS 36.101.
3 Conclusion

In this contribution we discussed on the spurious emission UE coexistence for LTE V2X, according to the analysis, we have the following proposals:
Observation 1: In the current spec, -30dBm/MHz additional emission is required immediately in the channel edge for LTE V2X on 5855MHz.

Observation 2: For the stringent ASE requirement -30dBm/MHz on 5815-5855MHz, the measurement accuracy is sensitive to measurement results. It is necessary to define a clear RBW value which is less than MBW.

Proposal 1: Define RBW=100kHz for the Band 47 coexistence ASE requirement (-30dBm/MHz) on frequency range 5815-5855MHz.

Proposal 2: Change the AMPR definition as following:

	Resource pool
	Carrier frequency(MHz)
	Resources Blocks (NRB)
	Start Resource

Block
	A-MPRBase
	A-MPRStep

	Adjacent
	5860
	≤ 6
	0
	20
	0.86


Proposal 3: Send an LS to RAN5 to define the sweep time as 100ms for the measurement on 5815-5855 MHz ASE requirement.
Proposal 4: RAN4 specify the measurement period for ASE requirement as 100ms in TS 36.101.
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