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Introduction
In the scope of R14 V2X work item, the A-MPR value has been derived to meet the additional emission requirement in region 1. However, these requirements are in e.i.r.p., which include the effective antenna gain.
For V2X UE, when the effective antenna gain is positive, the A-MPR as derived may not be sufficient for the UE to meet the regional requirement. We demonstrate this point by present in this paper the A-MPR result for 3 different antenna gain value of 0, 3 and 7 dBi and compare these result with the specified value
Simulation Result
We present the simulation results for different group of channels, i.e. first group of fc = 5860MHz;  the second group is for channels fc = 5870MHz, 5920MHz, 5910MHz; the third group is for channels fc = 5880MHz, 5890MHz, 5900MHz. Due to lack of time, we only consider the case of adjacent PSCCH and PSSCH RB allocation.
Antenna Gain 0dBi
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Figure 1. A-MPR for fc = 5860 MHz. Left QPSK. Right 16QAM
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Figure 2. A-MPR for fc = 5870 MHz. Left QPSK. Right 16QAM [image: ] [image: ]
Figure 3. A-MPR for fc = 5880 MHz. Left QPSK. Right 16QAM
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Figure 4. A-MPR for fc = 5890 MHz. Left QPSK. Right 16QAM
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Figure 5. A-MPR for fc = 5900 MHz. Left QPSK. Right 16QAM
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Figure 6. A-MPR for fc = 5910 MHz. Left QPSK. Right 16QAM
 Antenna Gain 3dBi
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Figure 7. A-MPR for fc = 5860 MHz. Left QPSK. Right 16QAM
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Figure 8. A-MPR for fc = 5870 MHz. Left QPSK. Right 16QAM
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Figure 9. A-MPR for fc = 5880 MHz. Left QPSK. Right 16QAM
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Figure 10. A-MPR for fc = 5890 MHz. Left QPSK. Right 16QAM
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Figure 11. A-MPR for fc = 5900 MHz. Left QPSK. Right 16QAM
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Figure 12. A-MPR for fc = 5910 MHz. Left QPSK. Right 16QAM
 Antenna Gain 7dBi
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Figure 13. A-MPR for fc = 5860 MHz. Left QPSK. Right 16QAM
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Figure 14. A-MPR for fc = 5870 MHz. Left QPSK. Right 16QAM
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Figure 15. A-MPR for fc = 5880 MHz. Left QPSK. Right 16QAM
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Figure 16. A-MPR for fc = 5890 MHz. Left QPSK. Right 16QAM
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Figure 17. A-MPR for fc = 5900 MHz. Left QPSK. Right 16QAM
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Figure 18. A-MPR for fc = 5910 MHz. Left QPSK. Right 16QAM
Observations and Proposals
The following tables compare the simulation results above to the specified value of A-MPR
Table 1. A-MPR for QPSK
	Carrier frequency(MHz)
	Resources Blocks (NRB)
	Start Resource
Block
	A-MPR (dB)
	A-MPR(dB)
0dBi
	A-MPR(dB)
3dBi
	A-MPR(dB)
7dBi

	5860
	[≤ 10]
	[0]
	[12]
	13
	15.5
	19

	
	
	[5]
	[6]
	5.5
	7.5
	10

	
	
	[10]
	[4]
	3.5
	5.5
	7.5

	
	
	[≥ 15]
	[0.5]
	0.5
	1
	2.5

	
	[>10 & ≤22]
	[0]
	[11.5]
	13
	14.5
	17.5

	
	
	[5]
	[10]
	9
	11
	13

	
	
	[10]
	[8]
	7.5
	9.5
	11.5

	
	
	[15]
	[4.5]
	3.5
	5.5
	8.5

	
	
	[20 and 25]
	[2.5]
	1.5
	2
	4

	
	
	[≥ 30]
	[1]
	0.5
	1
	3

	
	[>22]
	[0 and 5]
	[9]
	10
	12
	14.5

	
	
	[10]
	[8]
	8
	9.5
	12

	
	
	[15]
	[7.5]
	7
	9
	11

	
	
	[20]
	[4.5]
	4
	6
	8.5

	5870, 5910, 5920
	[<20]
	≥ 0
	[3]
	0.5
	1.5
	3.5

	
	[≥ 20 and ≤45]
	
	[2]
	0
	0.5
	2

	
	[>45]
	
	[3]
	0.5
	1
	2.5

	5880, 5890, 5900
	[<10]
	≥ 0
	[1.5]
	0.5
	1.5
	3.5

	
	[≥ 10 and ≤38]
	
	[0]
	0
	0.5
	2.5

	
	[>42]
	
	[1.5]
	0.5
	1
	2.5


 
Table 2. A-MPR for 16QAM
	Carrier frequency(MHz)
	Resources Blocks (NRB)
	Start Resource
Block
	A-MPR (dB)
	A-MPR(dB)
0dBi
	A-MPR(dB)
3dBi
	A-MPR(dB)
7dBi

	5860
	[≤ 10]
	[0]
	[12]
	12.5
	15
	18.5

	
	
	[5]
	[6]
	5
	7
	9.5

	
	
	[10]
	[4]
	3
	4.5
	7

	
	
	[≥ 15]
	[0.5]
	0.5
	1
	2

	
	[>10 & ≤22]
	[0]
	[11.5]
	12.5
	14.5
	17.5

	
	
	[5]
	[10]
	9
	11
	13

	
	
	[10]
	[8]
	7
	9
	11

	
	
	[15]
	[4.5]
	3
	5
	7.5

	
	
	[20 and 25]
	[2.5]
	1.5
	2.5
	4

	
	
	[≥ 30]
	[1]
	0.5
	1
	2.5

	
	[>22]
	[0 and 5]
	[9]
	10
	12
	15

	
	
	[10]
	[8]
	7.5
	9.5
	11.5

	
	
	[15]
	[7.5]
	6.5
	8.5
	11

	
	
	[20]
	[4.5]
	3.5
	5.5
	8

	5870, 5910, 5920
	[<20]
	≥ 0
	[3]
	0.5
	1
	2.5

	
	[≥ 20 and ≤45]
	
	[2]
	0
	0.5
	1.5

	
	[>45]
	
	[3]
	0
	0.5
	2

	5880, 5890, 5900
	[<10]
	≥ 0
	[1.5]
	0.5
	1
	2.5

	
	[≥ 10 and ≤38]
	
	[0]
	0
	0.5
	2

	
	[>42]
	
	[1.5]
	0
	0.5
	1.5


 
First, we observe that the modulation order is not mentioned specified A-MPR. Thus, it is unclear that the A-MPR value only apply to QPSK, 16QAM or both. In this paper, we assume that such value applies to both modulation order. However, it is necessary to clarify in the spec what is the applicable modulation order.
Observation 1: It is unclear about the modulation order of the specified A-MPR.
Proposal 1: clarify the applicable modulation order of the specified A-MPR in TS36.101
Second, we observe that the A-MPR table format does not take into account the fact that the sub-channel size can be 6. Some small change in the table format may be needed to rectify this.
Observation 2: We do not have A-MPR for waveforms with sub-channel size of 6RBs.
Proposal 2: capture A-MPR values for waveforms with sub-channel size of 6RBs in TS 36.101
Third, we mark the cell, where the simulated A-MPR is larger than that given in the spec. We see that even for antenna gain of 0dBi, there are still cases where the specified A-MPR is not sufficient. This is due the the fact that the we use a different PA model for this simulation (compared with the series of results obtained in V2X WI). This PA model has a little less linearity, which causes waveforms that start at RB 0 of channels 5860 MHz needing more back off to meet the stringent -30dBm/MHz SEM requirements.
Observation 3: the result of waveforms starting at RB 0 of channel 5860MHz is sensitive to PA model as the A-SEM requirement is very stringent.
Proposal 3: consider adding [1.5] dB more margin to A-MPR of waveforms starting at RB 0 of channel 5860MHz
Lastly, we clearly see that more A-MPR is needed to accommodate larger antenna gains for almost all waveforms. 
Observation 4: current A-MPR is not sufficient for UE with larger antenna gain to meet the A-SEM and A-SE requirements.
Proposal 4: defining new A-MPR values for larger antenna gain.
Furthermore, it’s worth noting that the results presented here did not take into account the PSD constraint of e.i.r.p. 23dBm/MHz. Thus, future revision is still needed. To the best of our knowledge, the existing A-MPR requirement for Power class 2 also does not take this constraint into account and need to be revised.
Observation 5: the A-MPR results in this paper do not take into account the PSD constraint of e.i.r.p. 23dBm/MHz. The same hold for existing power class 2 A-MPR requirements.
Given the number of allocated RB, the PSD/MHz can be computed as follow, assuming effective antenna gain of G.
· If the number of allocated RB is 5RB, the allocated BW is 0.9MHz. The total power must ensure that P(dBm) < 23 -G.
· If the number of allocated RB is larger than 6RBs, allocated BW is more than 1.08MHz. The highest PSD value will be the first 1MHz that contains PSCCH due to 3dB power boosting rule. Assuming total transmit power of P (linear scale) and the number of RB is N (including 2 RB of PSCCH). The power per tone is:
· P / (2 * 24 + (N * 12 - 24)) = P/ (24 + 12 *N) for PSSCH tones
· 2 * P / (2 * 24 + (N * 12 - 24)) = 2 * P/ (24 + 12 *N) for PSCCH tones.
The first MHz contains 24 tones of PSCCH and 66.67 – 24 = 42.67 tones of PSSCH. The total power in this MHz is P * 90.67 / (24 + 12 *N). Requiring this value to be smaller than 23dBm, tking into account the effective antenna gain G means that 
P (dBm) < 23 – (G + 10*log10(90.67 / (24 + 12 *N))).
So, this PSD requirement can be taken care of by specifying a Pregulatory  = 23 – (G + f(N)) where f(N) can be computed as in the following table, using the formula discussed above, instead of the flat 33dBm level as of now.
	5
	10
	15
	20
	25
	30
	35
	40
	45
	50

	0
	-2.01
	-3.522
	-4.64
	-5.53
	-6.27
	-6.90
	-7.45
	-7.94
	-8.38

	6
	12
	18
	24
	30
	36
	42
	48
	
	

	-0.25
	-2.68
	-4.23
	-5.37
	-6.27
	-7.02
	-7.65
	-8.21
	
	


Table 1: value of f(N) function
[bookmark: _GoBack]Proposal 5:  Specify Pregulatory  as 23 – (G + f(N)) where f(N) is a function of number of allocated RB computed as in Table 1.
  
 Conclusion
Observation 1: It is unclear about the modulation order of the specified A-MPR.
Proposal 1: clarify the applicable modulation order of the specified A-MPR in TS36.101
Observation 2: We do not have A-MPR for waveforms with sub-channel size of 6RBs.
Proposal 2: capture A-MPR values for waveforms with sub-channel size of 6RBs in TS 36.101
Observation 3: the result of waveforms starting at RB 0 of channel 5860MHz is sensitive to PA model as the A-SEM requirement is very stringent.
Proposal 3: consider adding [2] dB more margin to A-MPR of waveforms starting at RB 0 of channel 5860MHz
Observation 4: current A-MPR is not sufficient for UE with larger antenna gain to meet the A-SEM and A-SE requirements.
Proposal 4: defining new A-MPR values for larger antenna gain.
Observation 5: the A-MPR results in this paper do not take into account the PSD constraint of e.i.r.p. 23dBm/MHz. The same hold for existing power class 2 A-MPR requirements.
Proposal 5:  Specify Pregulatory  as 23 – (G + f(N)) where f(N) is a function of number of allocated RB computed as in Table 1.
Reference
[1] TS 36.101	Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio transmission and reception
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