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<Start of Change>
[bookmark: _Toc84413489][bookmark: _Toc84404880][bookmark: _Toc83580371][bookmark: _Toc76718061][bookmark: _Toc76509071][bookmark: _Toc75467049][bookmark: _Toc69084041][bookmark: _Toc68230628][bookmark: _Toc61372688][bookmark: _Toc61367305][bookmark: _Toc45888664][bookmark: _Toc45888065][bookmark: _Toc37251263][bookmark: _Toc36107504][bookmark: _Toc29802762][bookmark: _Toc29802137][bookmark: _Toc29801713][bookmark: _Toc21344229]6	Transmitter characteristics
[bookmark: _Toc84413490][bookmark: _Toc84404881][bookmark: _Toc83580372][bookmark: _Toc76718062][bookmark: _Toc76509072][bookmark: _Toc75467050][bookmark: _Toc69084042][bookmark: _Toc68230629][bookmark: _Toc61372689][bookmark: _Toc61367306][bookmark: _Toc45888665][bookmark: _Toc45888066][bookmark: _Toc37251264][bookmark: _Toc36107505][bookmark: _Toc29802763][bookmark: _Toc29802138][bookmark: _Toc29801714][bookmark: _Toc21344230]6.1	General
Unless otherwise stated, the transmitter characteristics are specified at the antenna connector of the UE with a single or multiple transmit antenna(s). For UE with integral antenna only, a reference antenna with a gain of 0 dBi is assumed.
Transmitter requirements for UL MIMO operation apply when the UE transmits on 2 ports/4 ports on the same CDM group. The UE may use higher MPR values outside this limitation.
The applicability of transmitter requirements for Band n90 is in accordance with that for Band n41; a UE supporting Band n90 shall meet the minimum requirements for Band n41.

<Next Change>
[bookmark: _Toc84413495][bookmark: _Toc84404886][bookmark: _Toc83580377]6.2.2	UE maximum output power reduction
UE is allowed to reduce the maximum output power due to higher order modulations and transmit bandwidth configurations. For UE power class 2 and 3 and UE power class 1, the allowed maximum power reduction (MPR) is defined in Table 6.2.2-2, Table 6.2.2-1 and Table 6.2.2-5, respectively for channel bandwidths  ≤ 100 MHz.  For UE power class 1.5 with dual Tx, the allowed maximum power reduction  (MPR) is defined in Table 6.2D.2-2 and Table 6.2D.2-3 in accordance with the indicated modifiedMPR-Behavior specified in Table L.1-1 for channel bandwidths ≤ 100 MHz. For UE power class 1.5 with 4 Tx, the allowed maximum power reduction is defined in Table 6.2D.2-4, 6.2D.2-5.
If the relative channel bandwidth ≤ 4% for TDD bands or ≤ 3% for FDD band, the ∆MPR is set to zero.
If the relative channel bandwidth > 4% for TDD bands or > 3% for FDD bands, the ∆MPR is defined in Table 6.2.2-3.
Where relative channel bandwidth = 2*BWChannel / (FUL_low + FUL_high) 
The allowed MPR for SRS, PUCCH formats 0, 1, 3 and 4, and PRACH shall be as specified for QPSK modulated DFT-s-OFDM of equivalent RB allocation. The allowed MPR for PUCCH format 2 shall be as specified for QPSK modulated CP-OFDM of equivalent RB allocation.
<<Unchanged parts are omitted>>
<Next Change>
[bookmark: _Toc84413570][bookmark: _Toc84404961][bookmark: _Toc83580452][bookmark: _Toc76718142][bookmark: _Toc76509152][bookmark: _Toc75467130][bookmark: _Toc69084120][bookmark: _Toc68230707][bookmark: _Toc61372766][bookmark: _Toc61367383][bookmark: _Toc45888738][bookmark: _Toc45888139][bookmark: _Toc37251324][bookmark: _Toc36107558][bookmark: _Toc29802816][bookmark: _Toc29802191][bookmark: _Toc29801767][bookmark: _Toc21344281]6.2D	Transmitter power for UL MIMO
[bookmark: _Toc84413571][bookmark: _Toc84404962][bookmark: _Toc83580453][bookmark: _Toc76718143][bookmark: _Toc76509153][bookmark: _Toc75467131][bookmark: _Toc69084121][bookmark: _Toc68230708][bookmark: _Toc61372767][bookmark: _Toc61367384][bookmark: _Toc45888739][bookmark: _Toc45888140][bookmark: _Toc37251325][bookmark: _Toc36107559][bookmark: _Toc29802817][bookmark: _Toc29802192][bookmark: _Toc29801768][bookmark: _Toc21344282]6.2D.1	UE maximum output power for UL MIMO
For UE with two or four transmit antenna connectors in closed-loop spatial multiplexing scheme, the maximum output power for any transmission bandwidth within the channel bandwidth is specified in Table 6.2D.1-1. The requirements shall be met with the UL MIMO configurations specified in Table 6.2D.1-2. For UE supporting UL MIMO, the maximum output power is defined as the sum of the maximum output power from both all UE antenna connectors. The period of measurement shall be at least one sub frame (1 ms).

The requirements shall be met with the UL MIMO configurations of using 2-layer UL MIMO transmission with codebook of[image: ] or 4-layer UL MIMO transmission with codebook of . DCI Format for UE configured in PUSCH transmission mode for uplink single-user MIMO shall be used.
Table 6.2D.1-1: UE Power Class for UL MIMO in closed loop spatial multiplexing scheme
	NR band
	Class 1.5 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	n1
	
	
	
	
	23
	+2/-3
	
	

	n2
	
	
	
	
	23
	+2/-31
	
	

	n3
	
	
	
	
	23
	+2/-31
	
	

	n7
	
	
	
	
	23
	+2/-31
	
	

	n24
	
	
	
	
	23
	+2/-41
	
	

	n25
	
	
	
	
	23
	+2/-31
	
	

	n30
	
	
	
	
	23
	+2/-3
	
	

	n34
	
	
	26
	+2/-3
	23
	+2/-3
	
	

	n38
	
	
	
	
	23
	+2/-3
	
	

	n39
	
	
	26
	+2/-3
	23
	+2/-3
	
	

	n40
	
	
	
	
	23
	+2/-3
	
	

	n41
	29
	+2/-31
	26
	+2/-31
	23
	+2/-31
	
	

	n48
	
	
	
	
	23
	+2/-3
	
	

	n66
	
	
	
	
	23
	+2/-3
	
	

	n70
	
	
	
	
	23
	+2/-3
	
	

	n71
	
	
	
	
	23
	+2/-3
	
	

	n77
	29
	+2/-3
	26
	+2/-3
	23
	+2/-3
	
	

	n78
	29
	+2/-3
	26
	+2/-3
	23
	+2/-3
	
	

	n79
	29
	+2/-3
	26
	+2/-3
	23
	+2/-3
	
	

	n80
	
	
	
	
	23
	+2/-31
	
	

	n84
	
	
	
	
	23
	+2/-3
	
	

	n95
	
	
	26
	+2/-3
	23
	+2/-3
	
	

	n97
	
	
	26
	+2/-3
	23
	+2/-3
	
	

	n98
	
	
	26
	+2/-3
	23
	+2/-3
	
	

	n99
	
	
	
	
	23
	+2/-41
	
	

	NOTE 1:	The transmission bandwidths confined within FUL_low and FUL_low + 4 MHz or 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:	Power class 3 is the default power class unless otherwise stated



Table 6.2D.1-2: UL MIMO configuration in closed-loop spatial multiplexing scheme
	Transmission scheme
	DCI format 
	Number of layers
	TPMI index

	Codebook based uplink
	DCI format 0_1
	2
	01

	Codebook based uplink
	DCI format 0_1
	4
	02

	NOTE 1:	The UE is configured with one SRS resource with the parameter nrofSRS-Ports set to 2.

	NOTE 2:	The UE is configured with one SRS resource with the parameter nrofSRS-Ports set to 4.



For UE support uplink full power transmission (ULFPTx) for UL MIMO, the maximum output power requirements specified in Table 6.2D.1-1 shall be met with the PUSCH configurations specified in Table 6.2D.1-3, based upon UE’s support of uplink full power transmission mode. 
Table 6.2D.1-3: PUSCH Configuration for uplink full power transmission (ULFPTx)
	ULFPTx Mode
	Transmission scheme
	DCI format 
	Modulation
	Number of layers
	Number of Tx Port
	TPMI index

	Mode-1
	Codebook based uplink
	DCI format 0_1
	DFT-s-OFDM, CP-OFDM NOTE3
	1
	2 NOTE1
	2

	
	
	
	
	
	4 NOTE4
	13

	
	
	
	CP-OFDM
	2
	4
	6

	Mode-2
	Codebook based uplink
	DCI format 0_1
	DFT-s-OFDM, CP-OFDM
	1
	2 NOTE1
	0 or 1NOTE2

	
	
	
	
	
	4
	4, 5, 6 ,7 or 4, 5, 6 ,7, 8, 9, 10, 11NOTE2

	
	
	
	CP-OFDM
	2
	4
	1 or 0, 1, 2, 3, 4 ,5NOTE2

	Mode-full power
	Codebook based uplink
	DCI format 0_1
	DFT-s-OFDM, CP-OFDM
	1
	2 NOTE1
	0,1

	NOTE 1:	The UE is configured with one SRS resource with the parameter nrofSRS-Ports set to 2.
NOTE 2:	TPMI index selected shall be based upon the full power TPMI reported by the UE [8, TS 38.213].
NOTE 3:	For PUSCH configured with ULFPTxModes set to Mode-1, all the transmitter requirement for CP-OFDM based modulation is not needed to be verified if the requirement for UL MIMO has been validated.
NOTE 4:	The UE is configured with one SRS resource with the parameter nrofSRS-Ports set to 4.




If the 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 apply for at least one antenna connector for the power class as indicated by the ue-PowerClass field in capability signalling with the following exception: for UEs indicating txDiversity-r16, the requirements in clause 6.2G for the power class indicated by the ue-PowerClass. 
A UE with dual Tx indicating the feature ul-FullPwrMode-r16 or ul-FullPwrMode2-TPMIGroup-r16 for a band shall meet the requirement in clause 6.2 for at least one antenna connector when scheduled for single antenna-port transmission by DCI format 0_0 or by DCI format 0_1 for codebook-based transmission on a single antenna port.
<<Unchanged parts are omitted>>

<Next Change>
[bookmark: _Toc83580454][bookmark: _Toc84404963][bookmark: _Toc84413572]6.2D.2	UE maximum output power reduction for UL MIMO
[bookmark: _Hlk112058549]For UE with two or four transmit antenna connectors in closed-loop spatial multiplexing scheme, the allowed Maximum Power Reduction (MPR) for the maximum output power in Table 6.2D.1-1 is specified in Table 6.2.2-1for PC3, Table 6.2D.2-1 for 2Tx PC2 when the UE does not indicate ul-FullPwrMode-r16 or ul-FullPwrMode2-TPMIGroup-r16 for the band and Table 6.2.2-2 for 2Tx PC2 when the UE indicates ul-FullPwrMode-r16 or ul-FullPwrMode2-TPMIGroup-r16 for the band, Table 6.2D.2-2 and Table 6.2D.2-3 for PC1.5 with dual Tx, Table 6.2D.2-4, 6.2D.2-5 for PC1.5 with 4 Tx respectively. For UE power class 1.5 with dual Tx, the allowed maximum power reduction (MPR) defined in Table 6.2D.2-3 is in accordance with the indicated modifiedMPR-Behavior specified in Table L.1-1 for channel bandwidths ≤ 100 MHz. The requirements shall be met with UL MIMO configurations defined in Table 6.2D.1-2. For UE supporting UL MIMO, the maximum output power is defined as the sum of the maximum output power from both UE antenna connectors.
For UE support uplink full power transmission (ULFPTx) for UL MIMO except the feature ul-FullPwrMode-r16 or ul-FullPwrMode2-TPMIGroup-r16, the allowed MPR for the maximum output power in Table 6.2D.1-1 is specified in Table 6.2.2-1 for PC3, Table 6.2D.2-1 when TxD is indicated and Table 6.2.2-2  when TxD is not indicated for PC2 , Table 6.2D.2-2 and Table 6.2D.2-3 for PC1.5 with dual Tx, Table 6.2D.2-4, 6.2D.2-5 for PC1.5 with 4 Tx respectively, and the requirements shall be met with the PUSCH configurations specified in Table 6.2D.1-3, based upon UE’s support of uplink full power transmission mode. A UE with dual Tx indicating the feature ul-FullPwrMode-r16 or ul-FullPwrMode2-TPMIGroup-r16 for a band shall meet the maximum output power requirement with MPR according to clause 6.2.2. When a UE that indicates PC1.5 for a given band is limited to PC2 by the rules in clause 6.2.1, the MPR requirements in Table 6.2.2-2 apply.
The same MPR requirements shall be applicable to UE with 1-layer UL MIMO transmission (either with or without ULPFTx) as with the UL MIMO configurations of using 2-layer UL MIMO transmission with codebook of[image: ].
For the UE maximum output power modified by MPR, the power limits specified in clause 6.2D.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 corresponding requirements in clause 6.2D.1 apply for the power class as indicated by the ue-PowerClass field in capability signaling. A UE with dual Tx indicating the feature ul-FullPwrMode-r16 or ul-FullPwrMode2-TPMIGroup-r16 for a band shall meet the requirement in clause 6.2 with MPR according to clause 6.2.2 for at least one antenna connector when scheduled for single antenna-port transmission by DCI format 0_0 or by DCI format 0_1 for codebook-based transmission on a single antenna port with precoding matrix W=1 [6.3.1.5 TS 38.211].
Table 6.2D.2-1 Maximum power reduction (MPR) for power class 2 with dual Tx
	Modulation
	MPR (dB)

	
	Edge RB allocations
	Outer RB allocations
	Inner RB allocations

	DFT-s-OFDM 
	Pi/2 BPSK
	≤ 3.5
	≤ 1
	0

	
	QPSK
	≤ 3.5
	≤ 2
	0.5

	
	16 QAM
	≤ 3.5
	≤ 2.5
	≤ 1.5

	
	64 QAM
	≤ 3.5
	≤ 3

	
	256 QAM
	≤ 5.5

	CP-OFDM 
	QPSK
	≤ 4.0
	≤ 3.5
	≤ 2

	
	16 QAM
	≤ 4.0
	≤ 3.5
	≤ 2.5

	
	64 QAM
	≤ 4.5

	
	256 QAM
	≤ 8.0



Table 6.2D.2-2 Maximum power reduction (MPR) for power class 1.5 with dual Tx
	Modulation
	MPR (dB)

	
	Edge RB allocations
	Outer RB allocations
	Inner RB allocations

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 6
	≤ [2]
	≤ 0.5

	
	QPSK
	≤ 6.5
	≤ [2.5]
	≤ 0.5

	
	16 QAM
	≤ 6.5
	≤ [3.5]
	≤ 1.5

	
	64 QAM
	≤ 6.5
	≤ [4]
	≤ 3.5

	
	256 QAM
	≤ 6.5
	≤ 6.5
	≤ [6.5]

	CP-OFDM
	QPSK
	≤ 6.5
	≤ [4.5]
	≤ 2

	
	16 QAM
	≤ 6.5
	≤ [4.5]
	≤ 2.5

	
	64 QAM
	≤ 6.5
	≤ [5]
	≤ 4.5

	
	256 QAM
	≤ 8.5
	≤ 8.5
	≤ [8.5]



Table 6.2D.2-3 Maximum power reduction (MPR) for power class 1.5 with dual Tx 
	Modulation
	MPR (dB)

	
	Edge RB allocations
	Outer RB allocations
	Inner RB allocations

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 6
	≤ 1.5
	≤ 0

	
	QPSK
	≤ 6.5
	≤ 2
	≤ 0

	
	16 QAM
	≤ 6.5
	≤ 3
	≤ 1

	
	64 QAM
	≤ 6.5
	≤ 3.5
	≤ 3

	
	256 QAM
	≤ 6.5
	≤ 5.5
	≤ 5.5

	CP-OFDM
	QPSK
	≤ 6.5
	≤ 4
	≤ 1.5

	
	16 QAM
	≤ 6.5
	≤ 4
	≤ 2

	
	64 QAM
	≤ 6.5
	≤ 4.5
	≤ 4

	
	256 QAM
	≤ 7.5
	≤ 7.5
	≤ 7.5

	NOTE 1:	This table is targeted to large FWA form factor with 20 dB or above antenna isolation.



Table 6.2D.2-4 Maximum power reduction (MPR) for power class 1.5 with 4 Tx
	Modulation
	MPR (dB)

	
	Edge RB allocations
	Outer RB allocations
	Inner RB allocations

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 8.0
	≤ 3.0
	≤ 2.0

	
	QPSK
	≤ 8.5
	≤ 3.5
	≤ 2.0

	
	16 QAM
	≤ 8.5
	≤ 4.0
	≤ 2.5

	
	64 QAM
	≤ 8.5
	≤ 4.7
	≤ 4.5

	
	256 QAM
	≤ 9.5
	≤ 7.0
	≤ 7.0

	CP-OFDM
	QPSK
	≤ 9.5
	≤ 5.0
	≤ 3.5

	
	16 QAM
	≤ 9.5
	≤ 5.0
	≤ 4.0

	
	64 QAM
	≤ 9.5
	≤ 7.0
	≤ 7.0

	
	256 QAM
	≤ 9.5
	≤ 9.5
	≤ 9.5

	NOTE 1:	This table is targeted to vehicular UE or other industrial device form factor with 10dB antenna isolation.



Table 6.2D.2-5 Maximum power reduction (MPR) for power class 1.5 with 4 Tx
	Modulation
	MPR (dB)

	
	Edge RB allocations
	Outer RB allocations
	Inner RB allocations

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 7.5
	[≤ 2.0]
	≤ 0.5

	
	QPSK
	≤ 8.0 
	[≤ 2.5] 
	≤ 0.5 

	
	16 QAM
	≤ 8.0
	[≤ 3.5] 
	≤ 1.5 

	
	64 QAM
	≤ 8.0 
	[≤ 4.0]
	[≤ 3.5]

	
	256 QAM
	≤ 8.0 
	[≤ 6.5] 
	[≤ 6.5]

	CP-OFDM
	QPSK
	≤ 8.0 
	[≤ 4.5]
	≤ 2.0 

	
	16 QAM
	≤ 8.0 
	[≤ 4.5] 
	≤ 2.5 

	
	64 QAM
	≤ 8.0 
	≤ 5.0 
	≤ 5.0 

	
	256 QAM
	[≤ 8.5] 
	[≤ 8.5] 
	[≤ 8.5]

	NOTE 1:	This table is targeted to large FWA form factor with 20 dB or above antenna isolation.



Inner, outer and edge allocations are as defined in section 6.2.2 except for 	PC1.5 edge allocations which is for LCRB ≤ 4 RBs instead of LCRB ≤ 2 RBs for other power classes.
<<Unchanged parts are omitted>>
<Next Change>
6.2D.3	UE additional maximum output power reduction for UL MIMO
For UE with two or four transmit antenna connectors in closed-loop spatial multiplexing scheme, the A-MPR values specified in clause 6.2.3 shall apply to the maximum output power specified in Table 6.2D.1-1. The requirements shall be met with the UL MIMO configurations specified in Table 6.2D.1-2. For UE supporting UL MIMO, the maximum output power is defined as the sum of the maximum output power from both all UE transmit antenna connectors. Unless stated otherwise, an A-MPR of 0 dB shall be used.
For UE support uplink full power transmission (ULFPTx) for UL MIMO, the A-MPR values specified in clause 6.2.3 shall apply to the maximum output power specified in Table 6.2D.1-1. The requirements shall be met with the PUSCH configurations specified in Table 6.2D.1-3, based upon UE’s support of uplink full power transmission mode.
For the UE maximum output power modified by A-MPR, the power limits specified in clause 6.2D.4 apply.
If the 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 corresponding requirements in clause 6.2D.1 apply for the power class as indicated by the ue-PowerClass field in capability signaling. A UE with dual Tx indicating the feature ul-FullPwrMode-r16 or ul-FullPwrMode2-TPMIGroup-r16 for a band shall meet the requirement in clause 6.2 for at least one connector with A-MPR according to clause 6.2.3 when scheduled for single antenna-port transmission by DCI format 0_0 or by DCI format 0_1 for codebook-based transmission on a single antenna port.

<Next Change>
6.2D.4	Configured transmitted power for UL MIMO
For UE supporting 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 6.2.4 shall apply to UE supporting UL MIMO, where
-	PPowerClass, ΔPPowerClass and ∆TC,c are specified in clause 6.2.4 unless otherwise stated;
-	MPRc is specified in clause 6.2D.2;
-	A-MPRc is specified in clause 6.2D.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 6.2D.1-1 for the applicable operating band.
For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the tolerance is specified in Table 6.2D.4-1. For UE with four transmit antenna connectors in closed-loop spatial multiplexing scheme, the tolerance is specified in Table 6.2D.4-2.The requirements shall be met with UL MIMO configurations specified in Table 6.2D.1-2.
For UE support uplink full power transmission (ULFPTx) for UL MIMO, the tolerance is specified in Table 6.2D.4-1. The requirements shall be met with the PUSCH configurations specified in Table 6.2D.1-3, based upon UE’s support of uplink full power transmission mode.
Table 6.2D.4-1: PCMAX,c tolerance in closed-loop spatial multiplexing scheme
	PCMAX,c
(dBm)
	Tolerance
TLOW(PCMAX_L,c) (dB)
	Tolerance
THIGH(PCMAX_H,c) (dB)

	23 ≤ PCMAX,c ≤ 29
	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



Table 6.2D.4-2: PCMAX,c tolerance in closed-loop spatial multiplexing scheme for 4Tx
	PCMAX,c
(dBm)
	Tolerance
TLOW(PCMAX_L,c) (dB)
	Tolerance
THIGH(PCMAX_H,c) (dB)

	[26] ≤ PCMAX,c ≤ 29
	3.0
	2.0

	[25] ≤ PCMAX,c < [26]
	5.0
	2.0

	[24] ≤ PCMAX,c < [25]
	5.0
	3.0

	23 ≤ PCMAX,c < 24
	6.0
	4.0

	19 ≤ PCMAX,c < 23
	5.0

	14 ≤ PCMAX,c < 19
	6.0

	-40 ≤ PCMAX,c < 14
	7.0



If the 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 corresponding requirements in clause 6.2D.1 apply for the power class as indicated by the ue-PowerClass field in capability signaling.

<Next Change>
[bookmark: _Toc84413609][bookmark: _Toc84405000][bookmark: _Toc83580491]6.2G	Transmitter power for Tx Diversity
[bookmark: _Toc84413610][bookmark: _Toc84405001][bookmark: _Toc83580492]6.2G.1	UE maximum output power for Tx Diversity
For UE supporting Tx Diversity, the maximum output power as indicated by UE power class in Table 6.2.1-1is defined as the sum of the maximum output power from both all UE transmit antenna connectors. The period of measurement shall be at least one sub frame (1 ms).
[bookmark: _Toc84413611][bookmark: _Toc84405002][bookmark: _Toc83580493]6.2G.2	UE maximum output power reduction for Tx Diversity
For UE supporting Tx diversity, the allowed MPR for the maximum output power is specified in Table 6.2.2-1 for UE power class 3, in Table 6.2D.2-1 for UE power class 2, in Table 6.2D.2-2 and Table 6.2D.2-3 for UE power class 1.5 with dual TX, in and Table 6.2D.2-3 4 and 6.2D.2-5 for UE power class 3, 2 and 1.5 with 4 Txrespectively. For UE power class 1.5 with dual Tx, the allowed maximum power reduction (MPR) defined in Table 6.2D.2-3 is in accordance with the indicated modifiedMPR-Behavior specified in Table L.1-1 for channel bandwidths ≤ 100 MHz. The maximum output power is defined as the sum of the maximum output power at each UE antenna connector. If a UE that supports PC1.5 has to apply the requirements of PC2 according to the rules in clause 6.2.1, the MPR requirements in Table 6.2.2-2 apply

<Next Change>
[bookmark: _Toc84413680][bookmark: _Toc84405071][bookmark: _Toc83580562][bookmark: _Toc76718241][bookmark: _Toc76509251][bookmark: _Toc75467229][bookmark: _Toc69084219][bookmark: _Toc68230806][bookmark: _Toc61372859][bookmark: _Toc61367476][bookmark: _Toc45888811][bookmark: _Toc45888212]6.3D	Output power dynamics for UL MIMO
[bookmark: _Toc84413681][bookmark: _Toc84405072][bookmark: _Toc83580563][bookmark: _Toc76718242][bookmark: _Toc76509252][bookmark: _Toc75467230][bookmark: _Toc69084220][bookmark: _Toc68230807][bookmark: _Toc61372860][bookmark: _Toc61367477][bookmark: _Toc45888812][bookmark: _Toc45888213][bookmark: _Toc37251365][bookmark: _Toc36107599][bookmark: _Toc29802857][bookmark: _Toc29802232][bookmark: _Toc29801808][bookmark: _Toc21344322]6.3D.1	Minimum output power for UL MIMO
For UE with two or four transmit antenna connectors in closed-loop spatial multiplexing scheme, the minimum output power is defined as the sum of the mean power from both all transmit connectors in one sub-frame (1 ms). The minimum output power shall not exceed the values specified in Table 6.3.1-1.
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 6.3.1 apply.
<<Unchanged parts are omitted>>
<Next Change>
[bookmark: _Toc21344324][bookmark: _Toc29801810][bookmark: _Toc29802234][bookmark: _Toc29802859][bookmark: _Toc36107601][bookmark: _Toc37251367][bookmark: _Toc45888215][bookmark: _Toc45888814][bookmark: _Toc61367479][bookmark: _Toc61372862][bookmark: _Toc68230809][bookmark: _Toc69084222][bookmark: _Toc75467232][bookmark: _Toc76509254][bookmark: _Toc76718244][bookmark: _Toc83580565][bookmark: _Toc84405074][bookmark: _Toc84413683]6.3D.3	Transmit ON/OFF time mask for UL MIMO
For UE supporting UL MIMO, the ON/OFF time mask requirements in clause 6.3.3 apply at each transmit antenna connector.
For UE with two or four transmit antenna connectors in closed-loop spatial multiplexing scheme, the general ON/OFF time mask requirements specified in clause 6.3.3.1 apply to each transmit antenna 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, the requirements in clause 6.3.3 apply.

<Next Change>
[bookmark: _Toc84413684][bookmark: _Toc84405075][bookmark: _Toc83580566][bookmark: _Toc76718245][bookmark: _Toc76509255][bookmark: _Toc75467233][bookmark: _Toc69084223][bookmark: _Toc68230810][bookmark: _Toc61372863][bookmark: _Toc61367480][bookmark: _Toc45888815][bookmark: _Toc45888216][bookmark: _Toc37251368][bookmark: _Toc36107602][bookmark: _Toc29802860][bookmark: _Toc29802235][bookmark: _Toc29801811][bookmark: _Toc21344325]6.3D.4	Power control for UL MIMO
For UE supporting UL MIMO, the power control tolerance applies to the sum of output powers from both all transmit antenna connectors.
The power control requirements specified in clause 6.3.4 apply to UE with two all transmit antenna connectors in closed-loop spatial multiplexing scheme. The requirements shall be met with 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, the requirements in clause 6.3.4 apply.
<Next Change>
[bookmark: _Toc61367538][bookmark: _Toc61372921][bookmark: _Toc68230869][bookmark: _Toc69084282][bookmark: _Toc75467292][bookmark: _Toc76509314][bookmark: _Toc76718304][bookmark: _Toc83580635][bookmark: _Toc84405144][bookmark: _Toc84413753]6.4D.2.1	Error Vector Magnitude
[bookmark: _Toc61367539][bookmark: _Toc61372922][bookmark: _Toc68230870][bookmark: _Toc69084283][bookmark: _Toc75467293][bookmark: _Toc76509315][bookmark: _Toc76718305][bookmark: _Toc83580636][bookmark: _Toc84405145][bookmark: _Toc84413754]For UE with two or four transmit antenna connectors 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 6.2D.1-2.
6.4D.2.2	Carrier leakage
For UE with two or four transmit antenna connectors 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 6.2D.1-2.
[bookmark: _Toc61367540][bookmark: _Toc61372923][bookmark: _Toc68230871][bookmark: _Toc69084284][bookmark: _Toc75467294][bookmark: _Toc76509316][bookmark: _Toc76718306][bookmark: _Toc83580637][bookmark: _Toc84405146][bookmark: _Toc84413755]6.4D.2.3	In-band emissions
For UE with two or four transmit antenna connectors 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. The requirements shall be met with the uplink MIMO configurations specified in Table 6.2D.1-2
[bookmark: _Toc61367541][bookmark: _Toc61372924][bookmark: _Toc68230872][bookmark: _Toc69084285][bookmark: _Toc75467295][bookmark: _Toc76509317][bookmark: _Toc76718307][bookmark: _Toc83580638][bookmark: _Toc84405147][bookmark: _Toc84413756]6.4D.2.4	EVM equalizer spectrum flatness for UL MIMO
For UE with two or four transmit antenna connectors 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 6.2D.1-2

<Next Change>
6.5D	 Output RF spectrum emissions for UL MIMO
[bookmark: _Toc84413872][bookmark: _Toc84405263][bookmark: _Toc83580754][bookmark: _Toc76718416][bookmark: _Toc76509426][bookmark: _Toc75467404][bookmark: _Toc69084394][bookmark: _Toc68230981][bookmark: _Toc61373032][bookmark: _Toc61367649][bookmark: _Toc45888951][bookmark: _Toc45888352][bookmark: _Toc37251472][bookmark: _Toc36107698][bookmark: _Toc29802956][bookmark: _Toc29802331][bookmark: _Toc29801907][bookmark: _Toc21344420]6.5D.1	Occupied bandwidth for UL MIMO
For UE supporting UL MIMO, the requirements for occupied bandwidth apply to  the sum of the powers from both 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.
For UE with two or four transmit antenna connectors in closed-loop spatial multiplexing scheme, the occupied bandwidth shall be less than the channel bandwidth specified in table 6.5.1-1. The requirements shall be met with 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, the requirements in clause 6.5.1 apply.
[bookmark: _Toc84413873][bookmark: _Toc84405264][bookmark: _Toc83580755][bookmark: _Toc76718417][bookmark: _Toc76509427][bookmark: _Toc75467405][bookmark: _Toc69084395][bookmark: _Toc68230982][bookmark: _Toc61373033][bookmark: _Toc61367650][bookmark: _Toc45888952][bookmark: _Toc45888353][bookmark: _Toc37251473][bookmark: _Toc36107699][bookmark: _Toc29802957][bookmark: _Toc29802332][bookmark: _Toc29801908][bookmark: _Toc21344421]6.5D.2	Out of band emission for UL MIMO
For UE supporting 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 all UEtransmit antenna connectors.
For UEs with two or four transmit antenna connectors in closed-loop spatial multiplexing scheme, the requirements in subclasuse 6.5.2 apply. The requirements shall be met with UL MIMO configurations described in clause 6.2D.1.
For UE support uplink full power transmission (ULFPTx) for UL MIMO, the requirements in clause 6.5.2 shall apply. The requirements shall be met with the PUSCH configurations specified in Table 6.2D.1-3, based upon UE’s support of uplink full power transmission mode.
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 6.5.2 apply.
[bookmark: _Toc84413874][bookmark: _Toc84405265][bookmark: _Toc83580756][bookmark: _Toc76718418][bookmark: _Toc76509428][bookmark: _Toc75467406][bookmark: _Toc69084396][bookmark: _Toc68230983][bookmark: _Toc61373034][bookmark: _Toc61367651][bookmark: _Toc45888953][bookmark: _Toc45888354][bookmark: _Toc37251474][bookmark: _Toc36107700][bookmark: _Toc29802958][bookmark: _Toc29802333][bookmark: _Toc29801909][bookmark: _Toc21344422]6.5D.3	Spurious emission for UL MIMO
For UE supporting UL MIMO, the requirements for Spurious emissions which are caused by unwanted transmitter effects such as harmonics emission, parasitic emissions, intermodulation products and frequency conversion products is defined as the sum of the emissions from both all UE transmit antenna connectors.
For UEs with two or four transmit antenna connectors in closed-loop spatial multiplexing scheme, the requirements specified in subclasuse 6.5.3 apply. The requirements shall be met with the UL MIMO configurations described in clause 6.2D.1.
For UE support uplink full power transmission (ULFPTx) for UL MIMO, the requirements in clause 6.5.3 shall apply. The requirements shall be met with the PUSCH configurations specified in Table 6.2D.1-3, based upon UE’s support of uplink full power transmission mode.
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 6.5.3 apply.
[bookmark: _Toc84413875][bookmark: _Toc84405266][bookmark: _Toc83580757][bookmark: _Toc76718419][bookmark: _Toc76509429][bookmark: _Toc75467407][bookmark: _Toc69084397][bookmark: _Toc68230984][bookmark: _Toc61373035][bookmark: _Toc61367652][bookmark: _Toc45888954][bookmark: _Toc45888355][bookmark: _Toc37251475][bookmark: _Toc36107701][bookmark: _Toc29802959][bookmark: _Toc29802334][bookmark: _Toc29801910][bookmark: _Toc21344423]6.5D.4	Transmit intermodulation for UL MIMO
For UE supporting 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 all UE transmit antenna connectors.
For UEs with two or four transmit antenna connectors in closed-loop spatial multiplexing scheme, the requirements specified in clause 6.5.4 apply to each transmit antenna 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, the requirements in clause 6.5.4 apply.

<Next Change>
7.3D	 Reference sensitivity for UL MIMO
For UE with two or four transmitter antenna connectors in closed-loop spatial multiplexing scheme, the minimum requirements specified in clause 7.3 shall be met with the UL MIMO configurations described in clause 6.2D.1 and the reference measurement channels as specified in Annex A.2.2 for CP-OFDM waveforms shall apply. For UL MIMO, the parameter PUMAX is the total transmitter power over the two or four transmits power over the two all transmit antenna connectors.

<Next Change>
7.3G	Reference sensitivity for Tx Diversity
For UE supporting Tx diversity, the minimum requirements specified in Table 7.3.2-1b and Table 7.3.2-1d shall be met with Tx diversity configuration described in clause 6.2G.1. For Tx diversity, the parameter PUMAX is defined in clause 6.2G.4 with the sum of the output power from both all UE antenna connectors. 

<Next Change>
[bookmark: _Toc84413989][bookmark: _Toc84405380][bookmark: _Toc83580871][bookmark: _Toc76718524][bookmark: _Toc76509534][bookmark: _Toc75467512][bookmark: _Toc69084499][bookmark: _Toc68231086][bookmark: _Toc61373136][bookmark: _Toc61367753][bookmark: _Toc45889027][bookmark: _Toc45888428]7.4D	Maximum input level for UL MIMO
For UE with two or four transmitter antenna connectors in closed-loop spatial multiplexing, the minimum requirements specified in clause 7.4 shall be met with the UL MIMO configurations described in clause 6.2D.1. For UL MIMO, the parameter PCMAX_L is defined as the total transmitter power over the two all transmit antenna connectors.

<Next Change>
[bookmark: _Toc84413999][bookmark: _Toc84405390][bookmark: _Toc83580881][bookmark: _Toc76718534][bookmark: _Toc76509544][bookmark: _Toc75467522][bookmark: _Toc69084509][bookmark: _Toc68231096][bookmark: _Toc61373146][bookmark: _Toc61367763][bookmark: _Toc45889037][bookmark: _Toc45888438]7.5D	Adjacent channel selectivity for UL MIMO
For UE(s) with two or four transmitter antenna connectors in closed-loop spatial multiplexing scheme, the minimum requirements specified in clause 7.5 shall be met with the UL MIMO configurations described in clause 6.2D.1. For UL MIMO, the parameter PCMAX_L is defined as the total transmitter power over the two all transmit antenna connectors.

<Next Change>
[bookmark: _Toc84414031][bookmark: _Toc84405422][bookmark: _Toc83580913][bookmark: _Toc76718566][bookmark: _Toc76509576][bookmark: _Toc75467554][bookmark: _Toc69084541][bookmark: _Toc68231128][bookmark: _Toc61373178][bookmark: _Toc61367795][bookmark: _Toc45889066][bookmark: _Toc45888467][bookmark: _Toc37251546][bookmark: _Toc36107772][bookmark: _Toc29803030][bookmark: _Toc29802405][bookmark: _Toc29801981][bookmark: _Toc21344493]7.6D	Blocking characteristics for UL MIMO
For UE with two or four transmitter antenna connectors in closed-loop spatial multiplexing scheme, the minimum requirements specified in clause 7.6 shall be met with the UL MIMO configurations described in clause 6.2D.1. For UL MIMO, the parameter PCMAX_L is defined as the total transmitter power over the two all transmit antenna connectors.

<Next Change>
7.7D	Spurious response for UL MIMO
For UE with two or four transmitter antenna connectors in closed-loop spatial multiplexing scheme, the minimum requirements specified in clause 7.7 shall be met with the UL MIMO configurations described in clause 6.2D.1. For UL MIMO, the parameter PCMAX_L is defined as the total transmitter power over the two all transmit antenna connectors.
<Next Change>
[bookmark: _Toc84414071][bookmark: _Toc84405462][bookmark: _Toc83580953][bookmark: _Toc76718606][bookmark: _Toc76509616][bookmark: _Toc75467594][bookmark: _Toc69084581][bookmark: _Toc68231168][bookmark: _Toc61373218][bookmark: _Toc61367835][bookmark: _Toc45889095][bookmark: _Toc45888496]7.8D	Intermodulation characteristics for UL MIMO
For UE(s) with two or four transmitter antenna connectors in closed-loop spatial multiplexing scheme, the minimum requirements in clause 7.8 shall be met with the UL MIMO configurations described in clause 6.2D.1. For UL MIMO, the parameter PCMAX_L is defined as the total transmitter power over the two all transmit antenna connectors.

<Next Change>
F.8	EVM measurement for dual multiple Tx
[bookmark: OLE_LINK10]For UE with dual multiple transmission antennas, if UE indicates IE [txDiversity-r16], EVM is measured at each antenna connector to get EVM1i and EVM2, and the total EVM is calculated by values of EVM1i and EVM2 with weighting factor of linear power at each antenna connector.


where k=2, 4, and P1i and P2 denotes the linear power measured at each antenna connector respectively.

<End of Change>
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