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	Reason for change:
	Currently the description of 1-port fall back of SA UE power class for UL-MIMO is not aligned between Rel-16 and Rel-15. 
For Rel-16 further clarificaion was agreed in eMIMO that the power class indicated by the ue-PowerClass field is applied for fall back mode while for Rel-15 no such agreement can be reached at that time. 
After the confirmation that release independency is possible for TxD from Rel-15, fruther discussion was provided in R4-2109679 and it was agreed in the WF R4-2107740 that:
· Option 1: Confirm ue-PowerClass should always be supported for 1-port transmission fall back mode for SA in Rel-15. 
· UE do not support TxD capability would equip a full power chain
· For UE support TxD capability, when falls back to 1-port transmission, it is also reasonable to suppose it would use TxD to achieve ue-PowerClass in standalone mode
Tentative agreements : 
· Option 1
· Discuss in next meeting whether Rel-15 CR would be introduced to clarify the understanding


	
	

	Summary of change:
	Add similar clarification of “for the power class as indicated by the ue-PowerClass field in capability signalling” as in Rel-16 into Rel-15 transmitter power related clauses.
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	The power class ambigulity would exist for many unnecessary cases.
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	This revision has no impact on Rel-16 since the revision is aligned with the current status of Rel-16.
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[bookmark: _Toc21342935][bookmark: _Toc29769896][bookmark: _Toc29799395][bookmark: _Toc37254619][bookmark: _Toc37255262][bookmark: _Toc45887287][bookmark: _Toc53172024][bookmark: _Toc61356789][bookmark: _Toc67913658][bookmark: _Toc75469474][bookmark: _Toc76507964]6.2D	Transmitter power for UL MIMO
[bookmark: _Toc21342936][bookmark: _Toc29769897][bookmark: _Toc29799396][bookmark: _Toc37254620][bookmark: _Toc37255263][bookmark: _Toc45887288][bookmark: _Toc53172025][bookmark: _Toc61356790][bookmark: _Toc67913659][bookmark: _Toc75469475][bookmark: _Toc76507965]6.2D.1	UE maximum output power for UL MIMO
For power class 2 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 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

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

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

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

	n79
	
	
	26
	+2/-3
	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
	Codebook Index

	 Codebook based uplink
	DCI format 0_1
	Codebook index 0



[bookmark: _Toc21342937][bookmark: _Toc29769898][bookmark: _Toc29799397][bookmark: _Toc37254621][bookmark: _Toc37255264][bookmark: _Toc45887289][bookmark: _Toc53172026]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 6.2.1 apply for the power class as indicated by the ue-PowerClass field in capability signalling.
[bookmark: _Toc61356791][bookmark: _Toc67913660][bookmark: _Toc75469476][bookmark: _Toc76507966]6.2D.2	UE maximum output power reduction for UL MIMO
[bookmark: _Toc21342938][bookmark: _Toc29769899][bookmark: _Toc29799398][bookmark: _Toc37254622][bookmark: _Toc37255265][bookmark: _Toc45887290][bookmark: _Toc53172027]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 afrom both UE antenna connector.
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 requirements in clause 6.2.2 apply for the power class as indicated by the ue-PowerClass field in capability signalling.
[bookmark: _Toc61356792][bookmark: _Toc67913661][bookmark: _Toc75469477][bookmark: _Toc76507967]6.2D.3	UE additional maximum output power reduction for UL MIMO
[bookmark: _Toc21342939][bookmark: _Toc29769900][bookmark: _Toc29799399][bookmark: _Toc37254623][bookmark: _Toc37255266][bookmark: _Toc45887291][bookmark: _Toc53172028]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 the UE maximum output power modified by A-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 requirements in clause 6.2.3 apply for the power class as indicated by the ue-PowerClass field in capability signalling.
[bookmark: _Toc61356793][bookmark: _Toc67913662][bookmark: _Toc75469478][bookmark: _Toc76507968]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 6.2D.1;
-	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.
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 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 signalling.
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