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1 Introduction
This contribution provides a text proposal on V2X UE RF requirements for transmit diversity based on [1], however, the Rx part is removed based on discussion in RAN4#86bis meeting. The requirements are applied at the antenna connector rather than at the antenna port to avoid the ambigutity. 
References
[1] R4-1801545, UE RF requirements for transmit diversity, Huawei, HiSilicon.
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7.4 Diversity scenario
7.4.1 Transmit power
7.4.1.1 UE maximum output power 

For V2X UE with two transmit antenna connectors in Transmit Diversity scheme, the maximum output power for any transmission bandwidth within the channel bandwidth is specified in Table 7.4.1.1-1. For UE supporting Transmit Diversity, the maximum output power is measured as the sum of the maximum output power at each UE antenna connector. The period of measurement shall be at least one sub frame (1ms).
Table 7.4.1.1-1: V2X UE Power Class for Transmit Diversity scheme

	E-UTRA band
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	47
	
	
	26
	+2/-3
	23
	+2/-3
	
	


If antenna switching scheme is utilized by V2X UE for Transmit Diversity, i.e. UE is configured for transmission on single-antenna connector, the requirements in Table 7.4.1.1-2 shall apply to the active antenna connector.
Table 2.1.1.1-2: 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
	
	
	26
	±2
	23
	±2
	
	


7.4.1.2 Configured transmitted power

For V2X UE supporting Transmit Diversity, the transmitted power is configured per each UE.
For V2X UE with two transmit antenna connectors in Transmit Diversity scheme, the tolerance is specified in Table 7.4.1.2-1 and 7.4.1.2-2 for PC2 and PC3 V2X UE respectively. 
Table 7.4.1.2-1: PCMAX,c tolerance in Transmit Diversity scheme for PC2 V2X UE
	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
	4.0
	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


Table 7.4.1.2-2: PCMAX,c tolerance in Transmit Diversity scheme for PC3 V2X UE
	PCMAX,c
(dBm)
	Tolerance
TLOW(PCMAX_L,c) (dB)
	Tolerance
THIGH(PCMAX_H,c) (dB)

	PCMAX,c =23
	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


If V2X UE is configured for transmission on single-antenna connector, the requirements in Table 7.4.1.2-3 apply the active antenna connector.

Table 7.4.1.2-3: PCMAX tolerance 

	PCMAX,c
(dBm)
	Tolerance T(PCMAX,c)
(dB)

	23 < PCMAX,c ≤ 33
	2.0

	21 ≤ PCMAX,c ≤ 23
	2.0


	20 ≤ PCMAX,c < 21
	2.5

	19 ≤ PCMAX,c < 20
	3.5

	18 ≤ PCMAX,c < 19
	4.0

	13 ≤ PCMAX,c < 18
	5.0

	8 ≤ PCMAX,c < 13
	6.0

	-40 ≤ PCMAX,c < 8
	7.0


7.4.2 Output power dynamics
7.4.2.1 Minimum output power

For V2X UE with two transmit antenna connectors in Transmit Diversity scheme, the minimum output power is defined as the sum of the mean power at each transmit connector in one sub-frame (1ms). The minimum output power shall not exceed the values specified for single carrier.
If V2X UE is configured for transmission on single-antenna connector, the requirements specified for single carrier shall apply the active antenna connector.
7.4.2.2 Transmit OFF power

The transmit OFF power is defined as the mean power at each transmit antenna connector. 

The transmit OFF power at each transmit antenna connector shall not exceed the values specified for single carrier.
7.4.2.3 ON/OFF time mask

For V2X UE supporting Transmit Diversity, the ON/OFF time mask requirements apply at each transmit antenna connector.

For V2X UE with two transmit antenna connectors in Transmit Diversity scheme, the general ON/OFF time mask requirements apply to each transmit antenna connector. 

If UE is configured for transmission on single-antenna connector, the general ON/OFF time mask requirements apply the active antenna connector.

7.4.2.4 Power control
For UE supporting Transmit Diversity, the power control tolerance applies to the sum of output power at each transmit antenna connector.

The power control requirements specified for single carrier apply to UE with two transmit antenna connectors in Transmit Diversity scheme. 

If V2X UE is configured for transmission on single-antenna connector, the requirements for single carrier apply the active antenna connector.
7.4.3 Transmit signal quality
7.4.3.1 Frequency error 
For UE(s) supporting Transmit Diversity, the UE modulated carrier frequency at each transmit antenna connector shall be accurate to within ±0.1 PPM observed over a period of one time slot (0.5 ms) in case of using GNSS synchronization source. The same requirements applied over a period of one time slot (0.5 ms) compared to the relative frequency in case of using the E-UTRA Node B or V2X UE sidelink synchronization signals.
7.4.3.2 Transmit modulation quality
For V2X UE supporting Transmit Diversity, the transmit modulation quality requirements are specified at each transmit antenna connector.

If V2X UE is configured for transmission on single-antenna connector, the requirements specified for single carrier apply the active antenna connector.
7.4.4 Occupied bandwidth
For V2X UE supporting Transmit Diversity, the requirements for occupied bandwidth is specified at each transmit antenna connector. 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.
For V2X UE with two transmit antenna connectors in Transmit Diversity scheme, the occupied bandwidth at each transmitter antenna shall be less than the channel bandwidth specified for single carrier. 

If V2X UE is configured for transmission on single-antenna connector, the requirements specified for single carrier apply the active antenna connector.
7.4.5 Out of band emission
For V2X UE supporting Transmit Diversity, the requirements for Out of band emissions resulting from the modulation process and non-linearity in the transmitters are specified at each transmit antenna connector.

For V2X UEs with two transmit antenna connectors in Transmit Diversity scheme, the requirements specified for single carrier apply to each transmit antenna connector. 
If V2X UE is configured for transmission on single-antenna connector, the requirements specified for single carrier apply the active antenna connector.
7.4.6 Spurious emission
For V2X UE supporting Transmit Diversity, the requirements for Spurious emissions which are caused by unwanted transmitter effects such as harmonics emission, parasitic emissions, intermodulation products and frequency conversion products are specified at each transmit antenna connector.

For V2X UEs with two transmit antenna connectors in Transmit Diversity scheme, the requirements specified for single carrier apply to each transmit antenna connector. 
If V2X UE is configured for transmission on single-antenna connector, the general requirements specified for single carrier apply the active antenna connector.

7.4.7 Transmit intermodulation
For V2X UE supporting Transmit Diversity, the transmit intermodulation requirements are specified at each transmit antenna connector and the wanted signal is defined as the sum of output power at each transmit antenna connector.

For V2X UEs with two transmit antenna connectors in Transmit Diversity scheme, the requirements specified for single carrier apply to each transmit antenna connector. 

If V2X UE is configured for transmission on single-antenna connector, the requirements specified for single carrier apply the active antenna connector.
7.4.7 Time alignment error
For V2X UE(s) with two transmit antenna connectors in Transmit Diversity scheme, this requirement applies to frame timing differences between transmissions on two transmit antenna connectors. The Time Alignment Error (TAE) shall not exceed [TBD] us.
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