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	Reason for change:
	Correct the fallback requriements for UL-MIMO for UEs scheduled for single antenna-port PUSCH transmission by DCI format 0_0 or by DCI format 0_1.

Exception from the (per connector) fall-back requirements in clause 6.2 should be granted for UEs using virtualization for attaining full power thus indicating

-- TxD or
-- Mode 1 or
-- Mode 2 without full-power TPMI 

The UL-MIMO requirements are verified with one SRS resource with two SRS ports configured for all modes.Therefore, virtualization with Mode 2 without full-power TPMI should not be relevant. 

Antenna virtualisation should be consistent for 1-layer (also with one-port) and 2-layer transmissions and the output power requirements specified accordingly. Inconsistent virtualisation would lead to unpredictable channel estimates since SRS transmissions are not that frequent. 

The requirements should make sure that a Mode 0 or Mode 2 with full-power TPMI are tested against single-connector requirements and the corresponding 1TX MPR for single-port transmissions notwithstanding any TxD indication. The differences between 1 TX- and 2 TX MPR are around 0.5-1 dB (just below the maximum power). 






	
	

	Summary of change:
	Clause 6.2D.1: 
The requirements in 6.2 are the baseline for single-port transmissions, exceptions granted for 
-- TxD
-- Mode 1 
That shall meet requirements accoridng to 6.2G. Mode 2 with full-power shall meet the fallback rerquirement according to 6.2. 

6.2D.2: Full power TPMI mode 2 verified against requirements according to 6.2 shall meet requirements with MPR according to 1 TX.

6.2D.3: Full power TPMI mode 2 verified against requirements according to 6.2 shall meet requirements with A-MPR according to 1 TX.




	
	

	Consequences if not approved:
	UEs indicating FP mode 1 and TxD not verified with two conenctors for single-antenna port fallback. 
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< start of changes >
[bookmark: _Toc21344282][bookmark: _Toc29801768][bookmark: _Toc29802192][bookmark: _Toc29802817][bookmark: _Toc36107559][bookmark: _Toc37251325][bookmark: _Toc45888140][bookmark: _Toc45888739][bookmark: _Toc61367384][bookmark: _Toc61372767][bookmark: _Toc68230708][bookmark: _Toc69084121][bookmark: _Toc75467131][bookmark: _Toc76509153][bookmark: _Toc76718143][bookmark: _Toc83580453][bookmark: _Toc84404962][bookmark: _Toc84413571]6.2D.1	UE maximum output power for UL MIMO
For UE with two 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 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: ]. 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
	[bookmark: OLE_LINK9]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
	
	

	n25
	
	
	
	
	23
	+2/-31
	
	

	n30
	
	
	
	
	23
	+2/-3
	
	

	n34
	
	
	
	
	23
	+2/-3
	
	

	n38
	
	
	
	
	23
	+2/-3
	
	

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

	n78
	
	
	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
	
	
	
	
	23
	+2/-3
	
	

	n97
	
	
	
	
	23
	+2/-3
	
	

	n98
	
	
	
	
	23
	+2/-3
	
	

	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
	0

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



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
	2

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

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



If UE not indicating Tx diversity [xx, TS 38.306] 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 6.2.1 apply for the power class as indicated by the ue-PowerClass field in capability signalling with the following exceptions: for UEs indicating [txDiversity-r16] or ul-FullPwrMode1-r16, the requirements in clause 6.2G for the power class indicated by the ue-PowerClass. 
A UE indicating ul-FullPwrMode2-TPMIGroup-r16 shall meet the requirement in clause 6.2 when scheduled for single antenna-port transmission by DCI format 0_0 or by DCI format 0_1 for single antenna port codebook-based transmission.
[bookmark: _Toc83580454][bookmark: _Toc84404963][bookmark: _Toc84413572]6.2D.2	UE maximum output power reduction for UL MIMO
For 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 6.2D.1-1 is specified in Table 6.2.2-1. 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.
[bookmark: _Toc21344284][bookmark: _Toc29801770][bookmark: _Toc29802194][bookmark: _Toc29802819][bookmark: _Toc36107561][bookmark: _Toc37251327][bookmark: _Toc45888142][bookmark: _Toc45888741][bookmark: _Toc61367386][bookmark: _Toc61372769][bookmark: _Toc68230710][bookmark: _Toc69084123][bookmark: _Toc75467133][bookmark: _Toc76509155][bookmark: _Toc76718145]For UE support uplink full power transmission (ULFPTx) for UL MIMO, the allowed MPR for the maximum output power in Table 6.2D.1-1 is specified in Table 6.2.2-1, 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.
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.12 apply for the power class as indicated by the ue-PowerClass field in capability signaling. A UE indicating ul-FullPwrMode2-TPMIGroup-r16 shall at least meet the requirement in clause 6.2 with MPR according to clause 6.2.2 when scheduled for single antenna-port transmission by DCI format 0_0 or by DCI format 0_1 for single antenna port codebook-based transmission.

[bookmark: _Toc83580455][bookmark: _Toc84404964][bookmark: _Toc84413573]6.2D.3	UE additional maximum output power reduction for UL MIMO
For UE with two 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 UE antenna connector. 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.14 apply for the power class as indicated by the ue-PowerClass field in capability signaling. A UE indicating ul-FullPwrMode2-TPMIGroup-r16 shall at least meet the requirement in clause 6.2 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 single antenna port codebook-based transmission.
[bookmark: _Toc21344285][bookmark: _Toc29801771][bookmark: _Toc29802195][bookmark: _Toc29802820][bookmark: _Toc36107562][bookmark: _Toc37251328][bookmark: _Toc45888143][bookmark: _Toc45888742][bookmark: _Toc61367387][bookmark: _Toc61372770][bookmark: _Toc68230711][bookmark: _Toc69084124][bookmark: _Toc75467134][bookmark: _Toc76509156][bookmark: _Toc76718146][bookmark: _Toc83580456][bookmark: _Toc84404965][bookmark: _Toc84413574]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. 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)

	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



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 6.2.D.14 apply for the power class as indicated by the ue-PowerClass field in capability signaling.
[bookmark: _Toc45888144][bookmark: _Toc45888743][bookmark: _Toc61367388][bookmark: _Toc61372771][bookmark: _Toc68230712][bookmark: _Toc69084125][bookmark: _Toc75467135][bookmark: _Toc76509157][bookmark: _Toc76718147][bookmark: _Toc83580457][bookmark: _Toc84404966][bookmark: _Toc84413575]6.2E	Transmitter power for V2X


< end of changes >
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