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1 Introduction
This contribution discusses UE transmit power for V2V including maximum output power, MPR and AMPR issues based on unwanted emission requirements discussed in our another contributions [1] [2]. Text proposals are also provided for TR 36.875.
2 Discussion
2.1 UE maximum output power
UE power class 3 with 23dBm maximum output power should be reused for V2V UE. More power classes can be discussed and introduced in V2X.
2.2 UE maximum output power for modulation / channel bandwidth
For V2V, it is agreed that SA and data multi-cluster transmission should be contiguous in frequency. MPR for this case is expected to be much less than the legacy multi-cluster transmission. MPR simulation for this case is done to meet legacy LTE ACLR and SEM requirements. The simulation assumptions follow legacy LTE assumptions with Carrier leakage=25dBc, IQ image=25dBc and CIM3=60dBc. The results are shown in below figures for both 10MHz and 20MHz channel bandwidth:
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Figure 1 MPR for V2V 10MHz signal comply with LTE ACLR and SEM
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Figure 2 MPR for V2V 20MHz signal comply with LTE ACLR and SEM
For V2V transmissions with SA and data contiguous in frequency in single component carrier, the allowed Maximum Power Reduction (MPR) for the maximum output power due to higher order modulation and transmit bandwidth configuration (resource blocks) is specified as follows based on simulation results:
Table 1: Maximum Power Reduction (MPR) for V2V
	Modulation
	Channel bandwidth / Transmission bandwidth (NRB)
	MPR (dB)

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	

	QPSK
	
	
	
	≤ 14
	
	≤ 26
	≤ 1

	QPSK
	
	
	
	> 14
	
	> 26
	≤ 1.5

	16 QAM
	
	
	
	≤ 10
	
	≤ 10
	≤ 1

	16 QAM
	
	
	
	> 10
	
	> 10
	≤ 2


2.3 UE maximum output power with additional requirements
Except for legacy LTE ACLR and SEM requirement, UE should also comply with regional requirement of emission mask and spurious emission defined for ITS in EN 302 571. This regional mask and spurious emission can be defined as additional SEM and SE requirement [1] [2] and signalled by NS to indicate that the UE shall also meet additional requirements in a specific deployment scenario. A-MPR is needed to comply with additional SEM and SE requirement. Simulation results to comply with additional SEM are shown in below figures. For additional SE requirement, further study is needed.
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Figure 3 MPR for V2V 10MHz signal comply with EN 302 571 mask
According to the simulation results, the allowed A-MPR values are specified in below table in addition to the allowed MPR requirements.
Table 2: Additional Maximum Power Reduction (A-MPR)

	Network Signalling value
	Requirements (subclause)
	E-UTRA Band
	Channel bandwidth (MHz)
	Resources Blocks (NRB)
	A-MPR (dB)

	NS_xx
	Xx (ASEM)
	[47]
	10, 20
	<10
	2
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Text Proposal for TR 36.875 v0.2.0
<Start of TP>
6
V2V transmitter characteristics
6.x Transmit power
6.x.1 UE maximum output power
UE power class 3 with 23dBm maximum output power should be reused for V2V UE. More power classes can be discussed and introduced in V2X.
6.x.2 UE maximum output power for modulation / channel bandwidth
For V2V, it is agreed that SA and data multi-cluster transmission should be contiguous in frequency. MPR for this case is expected to be much less than the legacy multi-cluster transmission. MPR simulation for this case is done to meet legacy LTE ACLR and SEM requirements. The simulation assumptions follow legacy LTE assumptions with Carrier leakage=25dBc, IQ image=25dBc and CIM3=60dBc. The results are shown in below figures for both 10MHz and 20MHz channel bandwidth:
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Figure 6.x.2-1 MPR for V2V 10MHz signal comply with LTE ACLR and SEM

[image: image9.png]MPR(dE)

LTE mask, 20MHz, QPSK

RB ratio




  [image: image10.png]LTE mask, 20MHz, 16QAM

RB ratio





Figure 6.x.2-2 MPR for V2V 20MHz signal comply with LTE ACLR and SEM

For V2V transmissions with SA and data contiguous in frequency in single component carrier, the allowed Maximum Power Reduction (MPR) for the maximum output power due to higher order modulation and transmit bandwidth configuration (resource blocks) is specified as follows based on simulation results:
Table 6.x.2-1: Maximum Power Reduction (MPR) for V2V
	Modulation
	Channel bandwidth / Transmission bandwidth (NRB)
	MPR (dB)

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	

	QPSK
	
	
	
	≤ 14
	
	≤ 26
	≤ 1

	QPSK
	
	
	
	> 14
	
	> 26
	≤ 1.5

	16 QAM
	
	
	
	≤ 10
	
	≤ 10
	≤ 1

	16 QAM
	
	
	
	> 10
	
	> 10
	≤ 2


6.x.3 UE maximum output power with additional requirements
Except for legacy LTE ACLR and SEM requirement, UE should also comply with regional requirement of emission mask and spurious emission defined for ITS in EN 302 571. This regional mask and spurious emission can be defined as additional SEM and SE requirement [1] [2] and signalled by NS to indicate that the UE shall also meet additional requirements in a specific deployment scenario. A-MPR is needed to comply with additional SEM and SE requirement. Simulation results to comply with additional SEM are shown in below figures. For additional SE requirement, further study is needed.
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Figure 6.x.3-1 MPR for V2V 10MHz signal comply with EN 302 571 mask

According to the simulation results, the allowed A-MPR values are specified in below table in addition to the allowed MPR requirements.
Table 6.x.3-1: Additional Maximum Power Reduction (A-MPR)

	Network Signalling value
	Requirements (subclause)
	E-UTRA Band
	Channel bandwidth (MHz)
	Resources Blocks (NRB)
	A-MPR (dB)

	NS_xx
	Xx (ASEM)
	[47]
	10, 20
	<10
	2


<End of TP>
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