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<Start of Changes>
[bookmark: _Toc29802790][bookmark: _Toc29802165][bookmark: _Toc29801741][bookmark: _Toc21344255]6.2E	Transmitter power for V2X
[bookmark: _Toc29802791][bookmark: _Toc29802166][bookmark: _Toc29801742][bookmark: _Toc21344256]6.2E.1	UE maximum output power for V2X
For power class 2 NR V2X UE with two transmit antenna connectors, the maximum output power for any transmission bandwidth within the channel bandwidth is specified in Table 6.2E.1-1. The requirements shall be met with the SL MIMO configurations specified in Table 6.2D.1-2. For NR V2X UE supporting SL MIMO, 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 (1 ms).

For V2X UE supporting Transmit Diversity, if the UE transmits on two connectors at the same time, the maximum output power for any transmission bandwidth within the channel bandwidth is specified in Table 6.2G.1-1. 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 6.2E.1-1: NR V2X UE Power Class for SL-MIMO and Transmit Diversity
	NR band
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	n38
	
	
	26
	+2/-3
	23
	+2/-3
	
	

	n47
	
	
	26
	+2/-3
	23
	+2/-3
	
	



If the UE transmits on one antenna connector at a time, the requirements in Table 6.2.2-1 shall apply to the active antenna connector.

[bookmark: _Toc29802795][bookmark: _Toc29802170][bookmark: _Toc29801746][bookmark: _Toc21344260]6.2E.2	UE maximum output power reduction for V2X
For NR V2X UE with two transmit antenna connectors, the allowed Maximum Power Reduction (MPR) values specified in Table [TBD] shall apply to the maximum output power specified in Table 6.2E.1-1. The requirements shall be met with SL MIMO configurations defined in Table 6.2D.1-2. For UE supporting SL MIMO, the maximum output power is measured as the sum of the maximum output power at each UE antenna connector.
For the UE maximum output power modified by MPR, the power limits specified in clause 6.2E.4 apply.

[bookmark: _Toc29802799][bookmark: _Toc29802174][bookmark: _Toc29801750][bookmark: _Toc21344264]6.2E.3	UE additional maximum output power reduction for V2X
For UE with two transmit antenna connectors, the A-MPR values specified in clause 6.2.3 shall apply to the maximum output power specified in Table 6.2E.1-1. The requirements shall be met with the SL MIMO configurations specified in Table 6.2D.1-2. For UE supporting SL MIMO, the maximum output power is measured as the sum of the maximum output power at each UE antenna connector. Unless stated otherwise, an A-MPR of 0 dB shall be used.
For the UE maximum output power modified by A-MPR, the power limits specified in clause 6.2E.4 apply.

<Next Change>
[bookmark: _Toc29802803][bookmark: _Toc29802178][bookmark: _Toc29801754][bookmark: _Toc21344268]6.2E.4	Configured output power for V2X
For NR V2X UE supporting SL MIMO, the transmitted power is configured per each UE.
For NR V2X UE with two transmit antenna connectors in closed-loop spatial amultiplexing scheme, the tolerance is specified in Table 6.2E.4-1. The requirements shall be met with SL MIMO configurations specified in Table 6.2D.1-2.
For V2X UE supporting Transmit 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 6.2E.4-1 V2X UE. 

Table 6.2E.4-1: PCMAX,c tolerance schemes MIMO and Transmit Diversity
	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



<Next Change>
[bookmark: _Toc29802840][bookmark: _Toc29802215][bookmark: _Toc29801791][bookmark: _Toc21344305]6.3E.1	Minimum output power for V2X
For NR V2X UE with two transmit antenna connectors, the minimum output power is defined as the sum of the mean power at each transmit connector in one sub-frame (1 ms). The minimum output power shall not exceed the values specified for single carrier.
For V2X UE supporting Transmit Diversity, if the UE transmits on two antenna connectors at the same time, 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 the UE transmits on one antenna connector at a time, the requirements specified for single carrier shall apply to the active antenna connector.

[bookmark: _Toc29802844][bookmark: _Toc29802219][bookmark: _Toc29801795][bookmark: _Toc21344309]6.3E.2	Transmit OFF power for V2X
The transmit OFF power is defined as the mean power at each transmit antenna connector in a duration of at least one sub-frame (1 ms) excluding any transient periods.
The transmit OFF power at each transmit antenna connector shall not exceed the values specified for single carrier.

<Next Change>
[bookmark: _Toc29802848][bookmark: _Toc29802223][bookmark: _Toc29801799][bookmark: _Toc21344313]6.3E.3	Transmit ON/OFF time mask for V2X
For NR V2X UE supporting SL MIMO, the ON/OFF time mask requirements apply at each transmit antenna connector.
For UE with two transmit antenna connectors, the general ON/OFF time mask requirements specified in clause 6.3E.3 apply to each transmit antenna connector. The requirements shall be met with the SL MIMO configurations described in clause 6.2D.1.
For V2X UE supporting Transmit Diversity, the ON/OFF time mask requirements apply at each transmit antenna connector.
If the UE transmits on one antenna connector at a time, the general ON/OFF time mask requirements apply to the active antenna connector.

<Next Change>
[bookmark: _Toc29802852][bookmark: _Toc29802227][bookmark: _Toc29801803][bookmark: _Toc21344317]6.3E.4	Power control for V2X
[bookmark: _Toc29802855][bookmark: _Toc29802230][bookmark: _Toc29801806][bookmark: _Toc21344320]6.3E.4.1	in licensed band Power control for V2X con-current operation
For NR V2X UE supporting SL MIMO, the power control tolerance for single carrier shall apply to the sum of output power at each transmit antenna connector.
For V2X UE supporting Transmit Diversity, if the UE transmits on two antenna connectors at the same time, the power control tolerance for single carrier shall apply to the sum of output power at each transmit antenna connector.
If the UE transmits on one -antenna connector at a time, the requirements for single carrier shall apply to the active antenna connector.


<Next Change>
[bookmark: _Toc29802869][bookmark: _Toc29802244][bookmark: _Toc29801820][bookmark: _Toc21344334]6.4E	Transmit signal quality for V2X
[bookmark: _Toc29802870][bookmark: _Toc29802245][bookmark: _Toc29801821][bookmark: _Toc21344335]6.4E.1	Frequency error for V2X
For NR V2X UE supporting SL MIMO, 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. The same requirements applied over a period of 0.5 ms compared to the relative frequency in case of using the NR gNode B or V2X UE sidelink synchronization signals.
For V2X UE supporting Transmit Diversity, if the UE transmits on two antenna connectors at the same time, 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 NR Node B or V2X UE sidelink synchronization signals.
If the UE transmits on one antenna connector at a time, the requirements for single carrier shall apply to the active antenna connector.

[bookmark: _Toc29802874][bookmark: _Toc29802249][bookmark: _Toc29801825][bookmark: _Toc21344339]6.4E.2	Transmit modulation quality for V2X
For NR V2X UE supporting SL MIMO, the transmit modulation quality requirements for single carrier shall apply to  each transmit antenna connector.
For V2X UE supporting Transmit Diversity, if the UE transmits on two antenna-connectors at the same time, the transmit modulation quality requirements for single carrier shall apply to each transmit antenna connector.
If V2X UE transmits on one-antenna connector at a time, the requirements specified for single carrier apply to the active antenna connector.

<Next Change>
[bookmark: _Toc29802921][bookmark: _Toc29802296][bookmark: _Toc29801872][bookmark: _Toc21344385]6.5E	Output RF spectrum emissions for V2X
[bookmark: _Toc29802922][bookmark: _Toc29802297][bookmark: _Toc29801873][bookmark: _Toc21344386]6.5E.1	Occupied bandwidth for V2X
For NR V2X UE with two transmit antenna connectors, the occupied bandwidth at each transmitter antenna shall be less than the channel bandwidth specified in table 6.5.1-1. The requirements shall be met with SL MIMO configurations described in clause 6.2D.1.
For V2X UE supporting Transmit Diversity, if the UE transmits on two antenna connectors at the same time, the requirements for occupied bandwidth is specified at each transmit antenna connector and the occupied bandwidth at each transmitter antenna shall be less than the channel bandwidth specified for single carrier. 
If V2X UE transmits on one antenna connector at a time, the requirements specified for single carrier shall apply to the active antenna connector.

[bookmark: _Toc29802926][bookmark: _Toc29802301][bookmark: _Toc29801877][bookmark: _Toc21344390][bookmark: OLE_LINK16]6.5E.2	Out of band emission for V2X
For NR V2X UE with two transmit antenna connectors, the requirements specified for single carrier shall apply to each transmit antenna connector. The requirements shall be met with SL MIMO configurations described in clause 6.2D.1.
Table 6.5G.2-1: ACLR requirements for power class 2 V2X Communication
	
	Channel bandwidth / ACLR / Measurement bandwidth

	
	10 MHz
	20 MHz

	ACLR
	31 dB
	31 dB

	NR channel Measurement bandwidth
	9.0 MHz
	18 MHz

	Adjacent channel centre frequency offset [MHz]
	+10
/
-10
	+20
/
-20



For V2X UE supporting Transmit Diversity, if the UE transmits on two antenna connectors at the same time, the emissions requirements specified for a single carrier apply to the sum of the emissions from the two transmit antenna connectors. 
[bookmark: _GoBack]If V2X UE transmits on one antenna connector at a time, the requirements specified for single carrier shall apply to the active antenna connector.

[bookmark: _Toc29802945][bookmark: _Toc29802320][bookmark: _Toc29801896][bookmark: _Toc21344409]6.5E.3	Spurious emission for V2X
For NR V2X UE with two transmit antenna connectors, the requirements specified for single carrier shall apply to each transmit antenna connector. The requirements shall be met with the SL MIMO configurations described in clause 6.2D.1.

<Next Change>
[bookmark: _Toc29802951][bookmark: _Toc29802326][bookmark: _Toc29801902][bookmark: _Toc21344415]6.5E.4	Transmit intermodulation for V2X
For NR V2X UE with two transmit antenna connectors, the requirements specified for single carrier shall apply to each transmit antenna connector. The requirements shall be met with the SL MIMO configurations described in clause 6.2D.1.
For V2X UE supporting Transmit Diversity, if the UE transmits on two antenna connectors at the same time, the requirements specified for single carrier shall apply to each transmit antenna connector. If the UE transmits on one antenna connector, the requirements specified for single carrier shall apply to the active antenna connector.

<End of Changes>

<Next Change>

6.8E	Time alignment error
For V2X UE(s) with two  transmit antenna connectors in SL MIMO or Transmit Diversity scheme, this requirement applies to slot timing differences between transmissions on two transmit antenna connectors.The Time Alignment Error (TAE) shall not exceed [260] ns.

<End of Changes>

