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<Start of change 1/4>
[bookmark: _Toc83580496][bookmark: _Toc84405005][bookmark: _Toc84413614]6.2H	Transmitter power for intra-band UL contiguous CA for UL MIMO
[bookmark: _Toc83580497][bookmark: _Toc84405006][bookmark: _Toc84413615]6.2H.1	UE maximum output power for intra-band UL contiguous CA for UL MIMO
For intra-band UL contiguous CA and UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the maximum output power is defined as the sum of the maximum output power from both UE antenna connectors and all UL CCs. The period of measurement shall be at least one sub frame (1 ms), as sspecifed in Table 6.2H.1-1. The requirements shall be met with the UL MIMO configurations specified in Table 6.2D.1-2 and 6.2D.1-3 for 2 layer configuration and ULFPTx configuration respectively. 
Table 6.2H.1-1: UE Power Class for intra-band UL contiguous CA for UL MIMO in closed loop spatial multiplexing scheme
	NR CA Configuration
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	CA_n41C
	
	
	
	
	23
	+2/-31
	
	

	CA_n78C
	
	
	
	
	23
	+2/-3
	
	

	NOTE 1:	If all transmitted resource blocks over all component carriers are confined within FUL_low and FUL_low + 4 MHz or/and FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB
NOTE 2:	PPowerClass is the maximum UE power specified without taking into account the tolerance



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, the requirements in clause 6.2A.1 apply for the power class as indicated by the ue-PowerClass field in capability signalling.
[bookmark: _Toc83580498][bookmark: _Toc84405007][bookmark: _Toc84413616]6.2H.2	UE maximum output power reduction for intra-band UL contiguous CA for UL MIMO
For intra-band UL contiguous CA and UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the allowed Maximum Power Reduction (MPR) for the maximum output power in Table 6.2H.1-1 is specified in Table 6.2A.2-1.
The requirements shall be met with UL MIMO configurations defined in Table 6.2D.1-2 and 6.2D.1-3 for 2 layer configuration and ULFPTx configuration respectively.  For the UE maximum output power modified by MPR, the power limits specified in clause 6.2H.4 apply.
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, the requirements in clause 6.2A.2 apply for the power class as indicated by the ue-PowerClass field in capability signaling.
[bookmark: _Toc83580499][bookmark: _Toc84405008][bookmark: _Toc84413617]6.2H.3	UE additional maximum output power reduction for intra-band UL contiguous CA for UL MIMO 
For intra-band UL contiguous CA and UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the A-MPR values specified in clause 6.2A.3 shall apply to the maximum output power specified in Table 6.2H.1-1. The requirements shall be met with UL MIMO configurations defined in Table 6.2D.1-2 and 6.2D.1-3 for 2 layer configuration and ULFPTx configuration respectively. 
For the UE maximum output power modified by A-MPR, the power limits specified in clause 6.2H.4 apply.
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, the requirements in clause 6.2.4 apply for the power class as indicated by the ue-PowerClass field in capability signaling.
[bookmark: _Toc83580500][bookmark: _Toc84405009][bookmark: _Toc84413618]6.2H.4	Configured transmitted power for intra-band UL contiguous CA for UL MIMO 
For UE supporting intra-band UL contiguous CA with UL MIMO, the transmitted power is configured per each UE.
The definitions of configured maximum output power PCMAX,c, the lower bound PCMAX_L,c, and the higher bound PCMAX_H,c specified in clause 6.2A.4 shall apply to UE supporting intra-band UL contiguous CA with UL MIMO, where
-	PPowerClass, ΔPPowerClass and ∆TC,c are specified in clause 6.2A.4 unless otherwise stated;
-	MPR, AMPR is specified in clause 6.2H.2 and 6.2H.3;
The measured configured maximum output power PUMAX,c for serving cell c shall be within the following bounds:
PCMAX_L,c  –  MAX{TL, T LOW(PCMAX_L,c)}  ≤  PUMAX,c  ≤  PCMAX_H,c  +  T HIGH(PCMAX_H,c)
where TLOW(PCMAX_L,c) and THIGH(PCMAX_H,c) are defined as the tolerance and applies to PCMAX_L,c and PCMAX_H,c separately, while TL is the absolute value of the lower tolerance in Table 6.2.1-1 for the applicable operating band.
For UE supporting intra-band UL contiguous CA with UL MIMO, the tolerance is specified in Table 6.2H.4-1.
Table 6.2H.4-1: PCMAX,c tolerance for intra-band UL contiguous CA with UL MIMO
	PCMAX
(dBm)
	Tolerance
TLOW(PCMAX)
(dB)
	Tolerance
THIGH(PCMAX)
(dB)

	21 ≤ PCMAX ≤ 23
	2.0

	20 ≤ PCMAX < 21
	2.5

	19 ≤ PCMAX < 20
	3.5

	18 ≤ PCMAX < 19
	4.0

	13 ≤ PCMAX < 18
	5.0

	8 ≤ PCMAX < 13
	6.0

	-40 ≤ PCMAX < 8
	7.0



<End of change 1/4 >
<Start of change 2/4 >
[bookmark: _Toc83580601][bookmark: _Toc84405110][bookmark: _Toc84413719]6.3H	Output power dynamics for intra-band UL contiguous CA for UL MIMO
[bookmark: _Toc83580602][bookmark: _Toc84405111][bookmark: _Toc84413720]6.3H.1	Minimum output power for intra-band UL contiguous CA for UL MIMO 
For intra-band UL contiguous CA and UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the minimum output power is defined as the sum of the mean power from both transmit connector in one sub-frame (1 ms) on each CC. The minimum output power shall not exceed the values specified in Table 6.3A.1-1.
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, the requirements in clause 6.3A.1 apply.
[bookmark: _Toc83580603][bookmark: _Toc84405112][bookmark: _Toc84413721]6.3H.2	Transmit OFF power for intra-band UL contiguous CA for UL MIMO 
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 on each CC shall not exceed the values specified in Table 6.3A.2-1.
[bookmark: _Toc83580604][bookmark: _Toc84405113][bookmark: _Toc84413722]6.3H.3	Transmit ON/OFF time mask for intra-band UL contiguous CA for UL MIMO
For UE supporting intra-band UL contiguous CA and UL MIMO, the ON/OFF time mask requirements in clause 6.3A.3 apply at each transmit antenna connector on each CC. The requirements shall be met with the UL MIMO configurations described in clause 6.2H.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, the requirements in clause 6.3A.3 apply.
[bookmark: _Toc83580605][bookmark: _Toc84405114][bookmark: _Toc84413723]6.3H.4	Power control for intra-band UL contiguous CA for UL MIMO
For UE supporting intra-band UL contiguous CA and UL MIMO, the power control tolerance applies to the sum of output powers from both transmit antenna connector on each CC. The requirements shall be met with UL MIMO configurations described in clause 6.2H.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, the requirements in clause 6.3A.4 apply.

<End of change 2/4 >
<Start of change3/4 >
[bookmark: _Toc83580664][bookmark: _Toc84405173][bookmark: _Toc84413782]6.4H	Transmit signal quality for intra-band UL contiguous CA for UL MIMO
[bookmark: _Toc83580665][bookmark: _Toc84405174][bookmark: _Toc84413783]6.4H.1	Frequency error for intra-band UL contiguous CA for UL MIMO
For UE supporting intra-band UL contiguous CA and UL MIMO, the basic measurement interval of modulated carrier frequency is 1 UL slot.  The mean value of basic measurements of UE modulated carrier frequency at each transmit antenna connector on each CC shall be accurate to within ± 0.1 PPM observed over a period of 1 ms of cumulated measurement intervals compared to the carrier frequency received from the NR Node B.
[bookmark: _Toc83580666][bookmark: _Toc84405175][bookmark: _Toc84413784]6.4H.2	Transmit modulation quality for intra-band UL contiguous CA for UL MIMO
For UE supporting intra-band UL contiguous CA and UL MIMO, the transmit modulation quality requirements are specified at each transmit antenna connector on each CC.
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, the requirements in clause 6.4A.2 apply.
The transmit modulation quality is specified in terms as specified in 6.4D.2. 
In case the parameter 3300 or 3301 is reported from UE via the parameter txDirectCurrentLocation in UplinkTxDirectCurrentList IE (as defined in TS 38.331 [7]), carrier leakage measurement requirement in clause 6.4H.2.2 and 6.4H.2.3 shall be waived, and the RF correction with regard to the carrier leakage and IQ image shall be omitted during the calculation of transmit modulation quality.
6.4H.2.1	Error Vector Magnitude
For intra-band UL contiguous CA and UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the Error Vector Magnitude requirements specified in Table 6.4A.2.1-1 which is defined in clause 6.4A.2.1 apply at each transmit antenna connector. The requirements shall be met with the UL MIMO configurations specified in Table 6.2H.1-2
6.4H.2.2	Carrier leakage
For UE supporting intra-band UL contiguous CA and UL MIMO, the Relative Carrier Leakage Power requirements specified in Table 6.4A.2.2-1 which is defined in clause 6.4A.2.2 apply at each transmit antenna connector. 
6.4H.2.3	In-band emissions
For UE supporting intra-band UL contiguous CA and UL MIMO, the In-band Emission requirements specified in Table 6.4A.2.3-1 which is defined in clause 6.4A.2.3 apply at each transmit antenna connector. 
[bookmark: _Toc59650175][bookmark: _Toc61357445][bookmark: _Toc61359219][bookmark: _Toc83580667][bookmark: _Toc84405176][bookmark: _Toc84413785]6.4H.3	Time alignment error for intra-band UL contiguous CA for UL MIMO
[bookmark: _Toc83580668][bookmark: _Toc84405177][bookmark: _Toc84413786]For intra-band UL contiguous CA and UE(s) with multiple transmit antenna connectors supporting UL MIMO, this requirement applies as specified in 6.4D.3: The time alignment error (TAE) is defined as the average frame timing difference between any two transmissions on different transmit antenna connectors for each CC. For UE(s) with multiple transmit antenna connectors, the Time Alignment Error (TAE) shall not exceed 130 ns.6.4H.4	Coherent UL MIMO requirement for intra-band UL contiguous CA for UL MIMO
For UE supporting intra-band UL contiguous CA and UL MIMO, the coherent UL MIMO requirement are specified on each CC as in 6.4D.4.

<End of change3/4 >

<Start of change 4/4>
[bookmark: _Toc83580809][bookmark: _Toc84405318][bookmark: _Toc84413927]6.5H	Output RF spectrum emissions for intra-band UL contiguous CA for UL MIMO
[bookmark: _Toc83580810][bookmark: _Toc84405319][bookmark: _Toc84413928]6.5H.1	Occupied bandwidth for intra-band UL contiguous CA for UL MIMO
For UE supporting intra-band UL contiguous CA and UL MIMO, the requirements for occupied bandwidth specified in clause 6.5A.1 apply to the sum of the powers from both UE transmit antenna connectors and all UL CCs. The requirements shall be met with UL MIMO configurations described in clause 6.2H.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, the requirements in clause 6.5A.1 apply.
[bookmark: _Toc83580811][bookmark: _Toc84405320][bookmark: _Toc84413929]6.5H.2	Out of band emission for intra-band UL contiguous CA for UL MIMO
For UE supporting intra-band UL contiguous CA and UL MIMO, the requirements for Out of band emissions resulting from the modulation process and non-linearity in the transmitters is defined as the sum of the emissions from both UEtransmit antenna connectors and all UL CCs, the requirements in subclasuse 6.5A.2 apply. The requirements shall be met with UL MIMO configurations described in clause 6.2H.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, the requirements in clause 6.5A.2 apply.
6.5H.3	 Spurious emission for intra-band UL contiguous CA for UL MIMO
For UE supporting intra-band UL contiguous CA and UL MIMO, the requirements for Spurious emissions is defined as the sum of the emissions from both UE transmit antenna connectors and all UL CCs, the requirements specified in subclasuse 6.5A.3 apply. The requirements shall be met with the UL MIMO configurations described in clause 6.2H.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, the requirements in clause 6.5A.3 apply.
[bookmark: _Toc83580812][bookmark: _Toc84405321][bookmark: _Toc84413930]6.5H.4	Transmit intermodulation for intra-band UL contiguous CA for UL MIMO
For UE supporting intra-band UL contiguous CA and UL MIMO, the transmit intermodulation requirements are specified at each transmit antenna connector and the wanted signal is defined as the sum of output powers from both UE transmit antenna connectors, the requirements specified in clause 6.5A.4 apply. The requirements shall be met with the UL MIMO configurations described in clause 6.2H.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, the requirements in clause 6.5A.4 apply.

<End of change 4/4>
