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1. Introduction
The contribution [1] discussed the definition of V2X transmitter RF requirements for inter-band operation, and higher output power class. The paper gives following proposals.

Proposal 1: Current RF requirements for licensed bands should be reused in inter-band V2X band 47 and LTE band 3/8/39/41operation.
Proposal 2: The power class 1 (31dBm), power class 2 (26dBm) of UE maximum output power will be add on band 47. A note can be added indicting the OTA transmit power should be meet limitation of regional requirements.
Observation: MPR, A-MPR, ACLR, and Spectrum emission mask requirements should be defined based on every power class. Other Tx RF requirements can be reused V2V requirements.

Based on above consideration, TP for V2X Tx RF requirements is presented in this paper.
2. Reference
[1]
R4-16xxxx, Discussion on Tx RF requirements for inter-band E-UTRA_V2X operation and higher power class, CATT
[2]
TR36.786v0.0.2, V2X Services based on LTE sidelink - User Equipment (UE) radio transmission and reception
3. Annex, TP for TR36.786 v0.0.2
5.2
Transmitter characteristics

Tx RF Requirements on licensed band shall meet requirements specified in [4] for inter-band operation of V2X band 47 and licensed bands, unless otherwise specified.
5.2.1

Maximum output power for V2X UE

The following V2X UE Power Classes define the maximum output power for any transmission bandwidth within the channel bandwidth. The period of measurement shall be at least one sub frame (1ms).

Table 5.1-1: V2X UE Power Class

	EUTRA band
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	…
	
	
	
	
	
	
	
	

	47
	31
	[+2/-3]
	26
	[±2]
	23
	±2
	
	

	NOTE 1:
Band 47 is used for V2X Service.

NOTE 2:
PPowerClass is the maximum UE power specified without taking into account the tolerance.

NOTE 3: 
The OTA maximum UE transmit power (e.i.r.p.), i.e. PPowerClass + Antenna Gain + line loss, shall be meet regional limitation requirements.


5.2.2
UE maximum output power for modulation / channel bandwidth for V2X UE
MPR requirements for V2X single carrier operation with power class 1 and power class 2, and multi carriers operation on band 47 is FFS 

5.2.3
UE maximum output power with additional requirements for V2X UE
In addition to the 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 requirements and signalled by NS to indicate that the UE shall also meet additional requirements in a specific deployment scenario. A-MPR needs to comply with additional SEM and SE requirement.
A-MPR requirements for V2X single carrier operation with power class 1 and power class 2, and multi carriers operation on band 47 is FFS 

5.2.4
Configured transmitted power for V2X UE

When UE is configured for E-UTRA V2X sidelink transmissions concurrent with E-UTRA uplink transmissions for E-UTRA V2X operating band 3, 8, 39, or 41, the configured maximum output power PCMAX,c and power boundary requirement specified in subclause 6.2.5 in TS36.101 shall apply to UE supporting V2X on band 47 and band 3, 8, 39, or 41 separately, where

-
MPRc is specified in subclause 5.2.2;
-
A-MPRc is specified in subclause 5.2.3;
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, PEMAX,c is the value given by IE maxTxPower, defined by TS36.331, when the UE is not associated with a serving cell on the V2X carrier. The power control parameters are (pre)configured only for PSSCH. The PSD offset of PSSCH is used to determine the transmission power of PSCCH. For all cases, the PSD difference between PSCCH and PSSCH shall be the same as the PSD offset value. 

5.2.5
Minimum output power for V2X UE

The minimum controlled output power of the UE is defined as the broadband transmit power of the UE, i.e. the power in the channel bandwidth for all transmit bandwidth configurations (resource blocks), when the power is set to a minimum value.

When UE is configured for E-UTRA V2X sidelink transmissions non-concurrent or concurrent with E-UTRA uplink transmissions for E-UTRA V2X operating band 3, 8, 39, or 41 for any power class UE, it is proposed that the existing requirements as specified for legacy UE shall apply.

5.2.6
Transmit OFF power for V2X UE

Transmit OFF power is defined as the mean power when the transmitter is OFF. The transmitter is considered to be OFF when the UE is not allowed to transmit or during periods when the UE is not transmitting a sub-frame. During DTX and measurements gaps, the UE is not considered to be OFF.

When UE is configured for E-UTRA V2X sidelink transmissions non-concurrent or concurrent with E-UTRA uplink transmissions for E-UTRA V2X operating band 3, 8, 39, or 41 for any power class UE, it is proposed that the existing requirements as specified for legacy UE shall apply.
5.2.7
ON/OFF time mask for V2X UE

For V2X communications, additional requirements on ON/OFF time masks for V2X physical channels and signals are specified in this clause.

The existing general time mask requirements of sidelink ProSe UE shall apply for E-UTRA V2X sidelink UE.

5.2.8
Power control for V2X UE

When UE is configured for E-UTRA V2X sidelink transmissions non-concurrent or concurrent with E-UTRA uplink transmissions for E-UTRA V2X operating band 3, 8, 39, or 41 for any power class UE, the requirements in subclause 6.8.1 apply for E-UTRA V2X transmission.
5.2.8.1
Absolute power tolerance
The existing absolute power tolerance requirements of legacy LTE UE shall apply for V2X transmission.

5.2.9
Transmit signal quality for V2X UE

5.2.9.1
Frequency error

The UE modulated carrier frequency for V2X sidelink transmissions shall be accurate to within ±0.1 PPM observed over a period of one time slot (0.5 ms) compared to the carrier frequency received from the synchronization source in case of using V2X UE synchronization source. 
The UE modulated carrier frequency for V2X sidelink transmissions shall be accurate to within ±0.1 PPM observed over a period of one time slot (0.5 ms) compared to the absolute frequency in case of using GNSS synchronization source.

The UE modulated carrier frequency for V2X sidelink transmissions shall be accurate to within ±0.1 PPM observed over a period of one time slot (0.5 ms) compared to the assigned carrier frequency in case of using E-UTRA cell synchronization source. 
5.2.9.2
Transmit modulation quality

5.2.9.2.1
Error Vector Magnitude
It is proposed that no changes to the existing requirements for Error Vector Magnitude are required for V2V UE.

5.2.9.2.2
Carrier leakage
It is proposed that no changes to the existing requirements for carrier leakage are required for V2V UE.

5.2.9.2.3
In-band emissions

It is proposed that no changes to the existing requirements for In-band emissions are required for V2V UE.

6.9.2.4
EVM equalizer spectrum flatness
It is proposed that no changes to the existing requirements for EVM equalizer spectrum flatness are required for V2V UE.

5.2.10
spectrum emission mask for V2X UE

It is proposed that no changes to the existing requirements for spectrum emission mask are required for power class 3 V2X UE.
The requirements for spectrum emission mask for power class 1 and power class 2 are FFS.
5.2.11
ACLR requirements for V2X UE

It is proposed that no changes to the existing requirements for ACLR are required for power class 3 V2X UE.
The requirements for ACLR for power class 1 and power class 2 are FFS.
5.2.12
Spurious emission for V2X UE

It is proposed that no changes to the existing requirements for spurious emission are required for V2X UE.
5.2.13
Spurious emission band UE co-existence for V2X UE

It is proposed that no changes to the existing requirements for Spurious emission band UE co-existence are required for V2X UE.
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