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	Reason for change:
	MPR: in this version of the specification, non-contigous CA is only specified for the downlink.

Pcmax: it is not evident that for CA the UE configures the total power and the power per component carrier; the former is used for prioritization of transmitter power reductions as specified on clause 7.5 of 38.213 while the latter is used for PH reporting that is only per component carrier. 

The Pumax is the total measured power (EIRP) but it is not evident that the Pumax include (allocated) carriers with non-zero power only, i.e. the power is not scaled between all configured carriers. 


	
	

	Summary of change:
	The configured power for CA is specified for each component carrier f (the plane of reference is not necessarily the same for all carriers e.g. if different panels/sub-arrays are used) and the total power is the sum of the power of all allocated carriers with non-zero power.

The Pumax is total power measured on component carriers with non-zero power.
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[bookmark: _GoBack]
< start of changes >
[bookmark: _Toc535324298]6.2A	Transmitter power for CA
[bookmark: _Toc535324299]6.2A.1	UE maximum output power for CA
For downlink intra-band contiguous and downlink non-contiguous carrier aggregation with a single uplink component carrier configured in the NR band, the maximum output power is specified in Table 6.2.1-1.
For uplink intra-band contiguous carrier aggregation for any CA bandwidth class, the maximum output power is specified in Table 6.2.1-1.
Power class 3 is default power class.
[bookmark: _Toc535324300]6.2A.2	UE maximum output power reduction for CA
[bookmark: _Toc535324301]6.2A.2.1	General
The UE is defined to be configured for CA operation when it has at least one of UL or DL configured for CA. In CA operation, the UE may reduce its maximum output power due to higher order modulations and transmit bandwidth configurations. This Maximum Power Reduction (MPR) is defined in subsections below. 
The cumulative aggregated channel bandwidth is defined as the frequency band from the lowest edge of the lowest CC to the upper edge of the highest CC of all UL and DL configured CCs. When the maximum output power of a UE is modified by MPR, the power limits specified in subclause 6.2A.4 apply.
The requirements in the following subclauses are only applicable to intra-band contiguous uplink CA, with the aggregated channelbandwidth up to 800 MHz. 
[bookmark: _Toc535324302]6.2A.2.2	Maximum output power reduction for power class 1 
For power class 1, MPR for UL contiguous allocations within the cumulative aggregated bandwidth is defined as:
MPRC_CA = max(MPRWT_C_CA, MPRnarrow)
Where,
MPRnarrow=14.4 dB, when BWalloc,RB is less than or equal to 1.44 MHz, MPRnarrow = 10 dB, when 1.44 MHz < BWalloc,RB ≤ 10.8 MHz, where BWalloc,RB is the bandwidth of the RB allocation size.
MPRWT_C_CA is the maximum power reduction due to modulation orders, transmit bandwidth configurations, and waveform types. MPRWT_contiguous is defined in Table 6.2A.2.2-1. 
Table 6.2A.2.2-1: Maximum power reduction (MPRWT_C_CA) for UE power class 1
	Waveform Type
	Cumulative aggregated channel bandwidth 

	
	< 400 MHz
	>=400 MHz and <800 MHz
	>=800 MHz and <=1400 MHz

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 5.5
	7.7
	[8.2]

	
	QPSK
	≤ 6.5
	8.7
	[9.7]

	
	16 QAM
	≤ 6.5
	8.7
	[9.2]

	
	64 QAM
	≤ 6.5
	10.7
	[11.2]

	CP-OFDM
	QPSK
	≤ 6.5
	8.7
	[8.7]

	
	16 QAM
	≤ 6.5
	8.7
	[8.7]

	
	64 QAM
	≤ 7.5
	10.7
	[11.2]



When different waveform types exist across CCs, the requirement is set by the waveform type used in the configuration with the largest MPRC_CA.
For non-contiguous RB allocations, the following rule for MPR applies:
MPR = max(MPRC_CA, -10*A +  [14.4]) 
Where:
A = NRB_alloc / NRB_agg_C.
NRB_alloc is the total number of simultaneously transmitted UL RBs
NRB_agg_C is the number of the aggregated RBs within the fully allocated cumulative aggregated channel bandwidth
[bookmark: _Toc535324303]6.2A.2.3	Maximum output power reduction for power class 2
For power class 2, MPR for UL contiguous allocations within the cumulative aggregated bandwidth is denoted as MPRC_CA and is defined in Table 6.2A.2.3-1.
Table 6.2A.2.3-1: Maximum power reduction (MPRC_CA) for UE power class 2
	
	Cumulative aggregated bandwidth configuration

	
	< 400 MHz
	>=400 MHz and < 800 MHz
	>= 800 MHz and <= 1400 MHz

	DFT-s-OFDM
	Pi/2 BPSK
	 5.0
	7.7
	[8.2]

	
	QPSK
	  5.0
	7.7
	[8.2]

	
	16 QAM
	  6,5
	8.7
	[9.3]

	
	64 QAM
	  9.0
	10.7
	[11.2]

	CP-OFDM
	QPSK
	 5.0
	7.5
	[8.0]

	
	16 QAM
	  6.5
	8.7
	[9.2]

	
	64 QAM
	  9.0
	10.7
	[11.2]



When different waveform types exist across CCs, the requirement is set by the waveform type used in the configuration with the highest contiguous MPR.
For non-contiguous RB allocations, the following rule for MPR applies:
MPR = max(MPRC_CA, -10*A +7.0) 
Where:
A = NRB_alloc / NRB_agg_C.
NRB_alloc is the total number of simultaneously transmitted UL RBs
NRB_agg_C is the number of the aggregated RBs within the fully allocated cumulative aggregated channel bandwidth
[bookmark: _Toc535324304]6.2A.2.4	Maximum output power reduction for power class 3
For power class 3, MPR for UL contiguous allocations within the cumulative aggregated bandwidth is denoted as MPRC_CA and is defined in Table 6.2A.2.4-1.
Table 6.2A.2.4-1: Maximum power reduction (MPRC_CA) for UE power class 3
	
	Cumulative aggregated bandwidth configuration

	
	< 400 MHz
	>=400 MHz and < 800 MHz
	>= 800 MHz and <= 1400 MHz

	DFT-s-OFDM
	Pi/2 BPSK
	 5.0
	7.7
	[8.2]

	
	QPSK
	  5.0
	7.7
	[8.2]

	
	16 QAM
	  6,5
	8.7
	[9.3]

	
	64 QAM
	  9.0
	10.7
	[11.2]

	CP-OFDM
	QPSK
	 5.0
	7.5
	[8.0]

	
	16 QAM
	  6.5
	8.7
	[9.2]

	
	64 QAM
	  9.0
	10.7
	[11.2]



When different waveform types exist across CCs, the requirement is set by the waveform type used in the configuration with the highest contiguous MPR.
For non-contiguous RB allocations, the following rule for MPR applies:
MPR = max(MPRC_CA, -10*A +7.0) 
Where:
A = NRB_alloc / NRB_agg_C.
NRB_alloc is the total number of simultaneously transmitted UL RBs
NRB_agg_C is the number of the aggregated RBs within the fully allocated cumulative aggregated channel bandwidth
[bookmark: _Toc535324305]6.2A.2.5	Maximum output power reduction for power class 4 

< text omitted >

[bookmark: _Toc535324312]6.2A.4	Configured transmitted power for CA
AThe UE configured with carrier aggregation can configure its maximum output power for each uplink carrier f of activated serving cells c and its total configured output power PCMAX. The definition of the configured UE maximum output power PCMAX,f,c for each carrier f of a serving cell c is in accordance with that specified in clause 6.2.4 for the reference point of carrier f. The total configured power PCMAX in a transmission occasion the sum of the configured power for carriers f of serving cells c with non-zero transmission power in the respective reference point.total output power PCMAX. PCMAX is defined as that available to the reference point of a given transmitter branch that corresponds to the reference point of the higher-layer filtered RSRP measurement as specified in TS 38.215 [11].
For uplink intra-band contiguous carrier aggregation, MPR is specified in subclause 6.2A.2. PCMAX is calculated under the assumption that power spectral density for each RB in each component carrier is same.
For uplink intra-band contiguous carrier aggregation tThe total configured UE maximum output power PCMAX,f,c on carriers f of serving cells c with non-zero transmission power shall be set such that the corresponding total measured total [peak] EIRP PUMAX is within the following bounds for overlapping transmission occasions on the said carriers
PPowerclass – MAX(MPR,P-MPR) – MAX{T(MPR),T(P-MPR)} ≤ PUMAX ≤ EIRPmax
with PPowerclass the UE power class as specified in sub-clause 6.2A.1, EIRPmax the applicable maximum EIRP as specified in sub-clause 6.2A.1, MPR as specified in sub-clause 6.2A.2, P-MPR the power management term for the UE as described in 6.2.4 and TRPmax the maximum TRP for the UE power class as specified in sub-clause 6.2A.1. 
PUMAX is defined as 10*log10(∑pUMAX,fIi),c(j)) for each carriers f (i=1…n) and serving cells c (j=1…m) with non-zero transmission power where  pUMAX,fIi),c(j) is linear value of the power PUMAX,fIi),c(j)  measured on carrier f(i) of serving cell c(j).
The tolerance T(ΔP) for applicable values of ΔP (values in dB) is specified in Table 6.2A.4-1.
Table 6.2A.4-1: PUMAX tolerance
	Operating Band
	∆P (dB)
	Tolerance T(∆P)
(dB)

	n257, n258, n260, n261
	 P = 0 
	0

	
	0 < P ≤ 2
	[1.5]

	
	2 < P ≤ 3
	[2.0]

	
	3 < P ≤ 4
	[3.0]

	
	4 < P ≤ 5
	[4.0]

	
	5 < P ≤ 10
	[5.0]

	
	10 < P ≤ 15
	[7.0]

	
	15 < P ≤ X
	[8.0]

	NOTE:	X is the value such that Pumax lower bound,  PPowerclass - P – T(P) = minimum output power specified in subclause 6.3A.1



[bookmark: _Toc535324313]6.2D	Transmitter power for UL-MIMO

< end of changes >

