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Background
It was agreed that TxD is a left over issue for NR V2X, and the requirements will be included after the general TxD requirements are available. 

This contribution provides the TP for TR of TxD requirements based on [1, 2]. 
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5.3
TxD requirements for NR V2X 

5.3.1
UE maximum output power reduction for V2X
For NR V2X UE supporting Tx diversity, the maximum output power requirements is defined as the sum of the maximum output power from each UE antenna connector. The period of measurement shall be at least one sub frame (1 ms).
5.3.1.1 MPR for V2X UE
For NR V2X UE with two transmit antenna connectors, the allowed Maximum Power Reduction (MPR) values specified in clause 6.2E.2.2 of TS 38.101-1 for PC3 and values in Table 5.1.2.2.1-1 for PC2 shall apply to the maximum output power For UE supporting Tx diversity, the maximum output power is defined as the sum of the maximum output power from each UE antenna connector.
5.3.2
Configured transmitted power for V2X
For NR V2X UE supporting Tx diversity, the transmitted power is configured per each UE.

If the UE transmits on two antenna connectors at the same time, the tolerance is specified in Table 5.3.2-1.

Table 5.3.2-1: PCMAX,c tolerance schemes for MIMO/TxD
	PCMAX,c
(dBm)
	Tolerance
TLOW(PCMAX_L,c) (dB)
	Tolerance
THIGH(PCMAX_H,c) (dB)

	PCMAX,c = 26
	3.0
	2.0

	23 ≤ PCMAX,c < 26
	3.0
	2.0

	22 ≤ PCMAX,c < 23
	5.0
	2.0

	21 ≤ PCMAX,c < 22
	5.0
	3.0

	20 ≤ PCMAX,c < 21
	6.0
	4.0

	16 ≤ PCMAX,c < 20
	5.0

	11 ≤ PCMAX,c < 16
	6.0

	-40 ≤ PCMAX,c < 11
	7.0


5.3.3
Transmit OFF power for V2X
For NR V2X UE supporting Tx diversity, the transmit OFF power at each transmit antenna connector shall not exceed the values specified in Table 5.3.3-1 for single carrier. Transmit off power is defined as the mean power in at least one sub-frame 1 ms.
Table 5.3.3-1: Transmit OFF power

	Channel bandwidth

(MHz)
	Transmit OFF power

(dBm)
	Measurement bandwidth

(MHz)

	10
	-50
	9.375

	20
	-50
	19.095

	30
	-50
	28.815

	40
	-50
	38.895


5.3.4
Transmit ON/OFF time mask for V2X
For UE supporting Tx diversity, the ON/OFF time mask requirements apply at each transmit antenna connector.
5.3.5
Power control for V2X
For NR V2X UE supporting Tx diversity, the power control tolerance for single carrier shall apply to the sum of output power at each transmit antenna connector.

5.3.6
Frequency error for V2X
For NR V2X UE supporting Tx diversity, the UE modulated carrier frequency at each transmit antenna connector shall be accurate to within ±0.1 PPM observed over a period of 0.5 ms in case of using GNSS synchronization source.
5.3.7
Transmit modulation quality for V2X
5.3.7.1 General

For NR V2X UE supporting Tx diversity, the transmit modulation quality requirements for single carrier shall apply to each transmit antenna connector.

5.3.7.2 Error Vector Magnitude for V2X
For UE supporting Tx diversity, the Error Vector Magnitude requirements specified in Table 6.4.2.1-1 of TS 38.101-1 apply at each transmit antenna connector. The total EVM requirement is derived based on the measurement at each antenna connector. EVM is measured at each antenna connector to get EVM1 and EVM2, and the total EVM is calculated by values of EVM1 and EVM2 with weighting factor of linear power at each antenna connector.
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where P1 and P2 denote the linear power measured at each antenna connector respectively.
5.3.7.3 EVM equalizer spectrum flatness for V2X
For UE supporting Tx diversity, the composite EVM equalizer equalizer EC(f) is defined as
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where 

ECn(f) represents equalizer coefficient for each antenna connector,  
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，f is the allocated subcarriers within the transmission bandwidth ((|F|=12*
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P1 and P2 denote the linear power measured at each antenna connector respectively.
5.3.8
Occupied bandwidth for V2X
For UE supporting Tx diversity, the requirements for occupied bandwidth apply to the transmitted spectrum as measured as the sum of the power from all UE transmit antenna connectors. The occupied bandwidth is defined as the bandwidth containing 99 % of the total integrated mean power of the transmitted spectrum on the assigned channel at each transmit antenna connector.
5.3.9
Out of band emission for V2X
For UE supporting Tx diversity, the requirements for Out of band emissions resulting from the modulation process and non-linearity in the transmitters apply to the sum of the emissions from all UE transmit antenna connectors. 
If UE indicates IE [txDiversity-r16], Adjacent Channel Leakage power Ratio (ACLR) is defined as the ratio of sum of the filtered mean power at each antenna connector centred on the assigned channel frequency to sum of the filtered mean power at each antenna connector centred on an adjacent channel frequency.
5.3.10
Spurious emissions for V2X
For NR V2X UE with two transmit antenna connectors, the requirements specified for single carrier shall apply to the sum of the emissions from all UE transmit antenna connectors.
5.3.11
Transmit intermodulation for V2X
For NR V2X UE with two transmit antenna connectors, the transmit intermodulation requirements are specified each transmit antenna connector and the wanted signal is defined as the sum of output power from all UE transmit antenna connectors.
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