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6.3J	Output power dynamics for ATG
6.3J.1	Minimum output power for ATG
The minimum controlled output power of the UE is defined as the power in the channel bandwidth for all transmit bandwidth configurations (resource blocks) when the power is set to a minimum value.
The minimum output power is defined as the sum of the mean power from all antenna connectors or all TAB connectors in at least one sub-frame (1 ms). The minimum output power shall not exceed the values specified in Table 6.3J.1-1for ATG UE with omni-directional antenna and in Table 6.3J.1-2 for ATG UE with antenna array.
Table 6.3J.1-1: Minimum output power for ATG UE with omni-directional antenna
	Channel bandwidth
	(MHz)
	5,10,15,20
	25,30,35,40,45,50
	60,70,80,90,100

	REF_SCS
	(kHz)
	15
	30

	Minimum output power
	(dBm)
	-15
	-15+10log10 (BWChannel /20)
	-15+10log10 (BWChannel /20)

	Measurement bandwidth
	(MHz)
	MBW=REF_SCS*(12*NRB+1)/1000

	NOTE:	The minimum output power value is rounded to the nearest number down to one decimal point.



Table 6.3J.1-2: Minimum output power for ATG UE with antenna array
	Channel bandwidth
	(MHz)
	5,10,15,20
	25,30,35,40,45,50
	60,70,80,90,100

	REF_SCS
	(kHz)
	15
	30

	Minimum output power
	(dBm)
	-19
	-19+10log10 (BWChannel /20)
	-19+10log10 (BWChannel /20)

	Measurement bandwidth
	(MHz)
	MBW=REF_SCS*(12*NRB+1)/1000

	NOTE:	The minimum output power value is rounded to the nearest number down to one decimal point.



[bookmark: _GoBack]<Start of the change>
6.3J.1D	Output power dynamics for ATG UE with UL MIMO
For ATG UE with two transmit antenna connectors or two groups of TAB connectors (each of which supporting one layer), the minimum output power is defined as the sum of the mean power from all antenna connectors or all TAB connectors in one sub-frame (1 ms). The minimum output power shall not exceed the values specified in Table 6.3J.1-1.
If ATG UE is scheduled for single antenna-port PUSCH transmission by DCI format 0_0 or by DCI format 0_1 for single antenna port codebook based transmission with precoding matrix W=1 [6.3.1.5 TS 38.211], the requirements in clause 6.3J.1 apply when TxD is not indicated.
<Next of the change>
6.3J.2	Transmit OFF power for ATG
The transmit OFF power is defined as the mean power at each transmit antenna connector or each TAB connector in a duration of at least one sub-frame (1 ms) excluding any transient periods.
The transmit OFF power requirements as specified in clause 6.3.2 are applicable for ATG UE.
<Next of the change>
6.3J.2D	Transmit OFF power for ATG UE with UL MIMO
The transmit OFF power is defined as the mean power at each transmit antenna connector or each TAB connector in a duration of at least one sub-frame (1 ms) excluding any transient periods.
The transmit OFF power requirements as specified in clause 6.3J.2 are applicable for ATG UE with UL MIMO.
<Next of the change>
6.3J.3	Transmit ON/OFF time mask for ATG
The transmit ON/OFF time mask requirements as specified in clause 6.3.3 are applicable for ATG UE at each transmit antenna connector or each TAB connector.
<Next of the change>
6.3J.3D	Transmit ON/OFF time mask for ATG UE with UL MIMO
The transmit ON/OFF time mask requirements as specified in clause 6.3.3 are applicable for ATG UE at each transmit antenna connector or each TAB connector.
For ATG UE with two transmit antenna connectors or two groups of TAB connectors (each of which supporting one layer) in closed-loop spatial multiplexing scheme, the general ON/OFF time mask requirements specified in clause 6.3J.3 apply to each transmit antenna connector or each TAB connector. The requirements shall be met with the UL MIMO configurations described in clause 6.2D.1.
If UE is scheduled for single antenna-port PUSCH transmission by DCI format 0_0 or by DCI format 0_1 for single antenna port codebook based transmission with precoding matrix W=1 [6.3.1.5 TS 38.211], the requirements in clause 6.3J.3 apply when TxD is not indicated, and the requirements in clause 6.3G.3 apply when TxD is indicated.
<Next of the change>
6.3J.4	Power control for ATG
The power control requirements specified in clause 6.3.4 are applicable to the sum of output power at each transmit antenna connector for UE with omnidirectional antenna(s) or to the sum of output power at each transceiver array boundary (TAB) connectors for UE with antenna array for ATG UE.
<Next of the change>
6.3J.4D	Power control for ATG UE with UL MIMO
For ATG UE supporting UL MIMO, the power control tolerance applies to the sum of output powers from all transmit antenna connectors of ATG UE with omni-directional antenna or the sum of output powers from all TAB connectors of ATG UE with antenna array .
The power control requirements specified in clause 6.3J.4 apply to ATG UE with all transmit antenna connectors or all TAB connectors in closed-loop spatial multiplexing scheme. The requirements shall be met with UL MIMO configurations described in clause 6.2J.1.
If ATG UE is scheduled for single antenna-port PUSCH transmission by DCI format 0_0 or by DCI format 0_1 for single antenna port codebook based transmission with precoding matrix W=1 [6.3.1.5 TS 38.211], the requirements in clause 6.3J.4 apply when TxD is not indicated.
[bookmark: _Toc21344348][bookmark: _Toc37251391][bookmark: _Toc36107625][bookmark: _Toc29802258][bookmark: _Toc29801834][bookmark: _Toc29802883]<Next of the change>
[bookmark: _Hlk37158204]6.4J	Transmit signal quality for ATG
<Next of the change>
6.4J.0	Reserved
6.4J.0D	General
For a ATG UE supporting UL MIMO, the requirements in this section are defined per layer or as the sum of emissions from all UE antennas to account for the UL MIMO scheme.
Alternatively, when applicable, requirements may be verified per layer using 2-layer UL MIMO transmission with codebook of[image: ], and a configuration defined in Table 6.4J.0D-1.
Table 6.4J.0D-1: UL MIMO configuration for per connector measurements
	Transmission scheme
	DCI format
	Codebook Index

	Codebook based uplink
	DCI format 0_1
	Codebook index 0


<Next of the change>
6.4J.1	Frequency error for ATG
The ATG UE basic measurement interval of modulated carrier frequency is 1 UL slot. The ATG UE pre-compensates the uplink modulated carrier frequency by the estimated Doppler shift. The mean value of basic measurements of ATG UE modulated carrier frequency per layer at each transmit antenna connector for UE with omni-directional antenna(s) or at each transceiver array boundary (TAB) connector for UE with antenna array shall be accurate to within ± 0.1 PPM observed over a period of 1 ms of cumulated measurement intervals compared to ideally pre-compensated reference uplink carrier frequency.
UE [shall] rely on the ATG BS location broadcasted by the SIB22 in TS 38.331 [7].
NOTE 1:	the ideally pre-compensated reference uplink carrier frequency consists of the UL carrier frequency signalled to the UE by ATG BS and UL precompensated doppler frequency shift.
<Next of the change>
6.4J.1D	Frequency error for ATG UE with UL MIMO
For ATG UE supporting UL MIMO, the frequency error requirement as specified in clause 6.4J.1 apply per layer.
<Next of the change>
6.4J.2	Transmit modulation quality for ATG
The requirements for transmit modulation quality defined in clause 6.4.2 shall apply for ATG UE at each transmit antenna connector for UE with omni-directional antenna(s) or at each transceiver array boundary (TAB) connector for UE with antenna array, except for the phase continuity requirements for DMRS bundling in 6.4.2.5. The requirements for 256QAM modulation are only applicable to ATG UE indicating support of 256QAM.
<Next of the change>
6.4J.2D	Transmit modulation quality for ATG UE with UL MIMO
6.4J.2D.0	General
For ATG UE supporting UL MIMO, general description for transmit modulation quality as specified in clause 6.4D.2.0 apply.
6.4J.2D.1	Error Vector Magnitude for ATG UE with UL MIMO
For ATG UE with two transmit antenna connectors or two groups of TAB connectors (each of which supporting one layer) in closed-loop spatial multiplexing scheme, the Error Vector Magnitude requirements specified in clause 6.4.2.1 apply per layer. The requirements shall be met with the UL MIMO configurations specified in Table Table 6.2J.1D.1-1.
6.4J.2D.2	Carrier leakage for ATG UE with UL MIMO
For ATG UE with two transmit antenna connectors or two groups of TAB connectors (each of which supporting one layer) in closed-loop spatial multiplexing scheme, the Relative Carrier Leakage Power requirements specified in Table 6.4.2.2-1 which is defined in clause 6.4.2.2 apply per layer. The requirements shall be met with the UL MIMO configurations specified in Table Table 6.2J.1D.1-1.
6.4J.2D.3	In-band emissions for ATG UE with UL MIMO
For ATG UE with two transmit antenna connectors or two groups of TAB connectors (each of which supporting one layer) in closed-loop spatial multiplexing scheme, the In-band Emission requirements specified in Table 6.4.2.3-1 which is defined in clause 6.4.2.3 apply at each transmit antenna connector or each TAB connector. The requirements shall be met with the UL MIMO configurations specified in Table Table 6.2J.1D.1-1.
6.4J.2D.4	EVM equalizer spectrum flatness for ATG UE with UL MIMO
For ATG UE with two transmit antenna connectors or two groups of TAB connectors (each of which supporting one layer) in closed-loop spatial multiplexing scheme, the EVM Equalizer Spectrum Flatness requirements specified in clause 6.4.2.4 apply per layer. The requirements shall be met with the UL MIMO configurations specified in Table Table 6.2J.1D.1-1.
6.4J.3D	Time alignment error for ATG
6.4J.3D.1	Time alignment error for ATG UE with UL MIMO
For ATG UE with two transmit antenna connectors or two groups of TAB connectors (each of which supporting one layer) supporting UL MIMO, this requirement applies to frame timing differences between transmissions on two transmit antenna connectors or TAB connectors. The time alignment error (TAE) is defined as the average frame timing difference between any two transmissions on different transmit antenna connectors or TAB connectors belonging to different groups (each of which supporting one layer).
For ATG UE with two transmit antenna connectors or two groups of TAB connectors (each of which supporting one layer), the Time Alignment Error (TAE) shall not exceed 130 ns.
6.4J.4D	 Coherent UL MIMO requirement for ATG
For ATG UE with two transmit antenna connectors or two groups of TAB connectors (each of which supporting one layer), the requirements for coherent UL MIMO as specified in clause 6.4D.4 apply.
<End of the change>
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