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[bookmark: _Toc21340782][bookmark: _Toc29805229][bookmark: _Toc36456438][bookmark: _Toc36469536][bookmark: _Toc37253945][bookmark: _Toc37322802][bookmark: _Toc37324208][bookmark: _Toc45889731][bookmark: _Toc52196386][bookmark: _Toc52197366][bookmark: _Toc53173089][bookmark: _Toc53173458]6.2A	Transmitter power for CA
[bookmark: _Toc21340783][bookmark: _Toc29805230][bookmark: _Toc36456439][bookmark: _Toc36469537][bookmark: _Toc37253946][bookmark: _Toc37322803][bookmark: _Toc37324209][bookmark: _Toc45889732][bookmark: _Toc52196387][bookmark: _Toc52197367][bookmark: _Toc53173090][bookmark: _Toc53173459]6.2A.1	UE maximum output power for CA
For downlink intra-band contiguous and non-contiguous carrier aggregation with a single uplink component carrier configured in the NR band, the maximum output power is specified in clause 6.2.1.
For uplink intra-band contiguous and non-contiguous carrier aggregation for any CA bandwidth class, the maximum output power is specified in clause 6.2.1.
Power class 3 is default power class.
[bookmark: _Toc21340784][bookmark: _Toc29805231][bookmark: _Toc36456440][bookmark: _Toc36469538][bookmark: _Toc37253947][bookmark: _Toc37322804][bookmark: _Toc37324210][bookmark: _Toc45889733][bookmark: _Toc52196388][bookmark: _Toc52197368][bookmark: _Toc53173091][bookmark: _Toc53173460]6.2A.2	UE maximum output power reduction for CA
[bookmark: _Toc21340785][bookmark: _Toc29805232][bookmark: _Toc36456441][bookmark: _Toc36469539][bookmark: _Toc37253948][bookmark: _Toc37322805][bookmark: _Toc37324211][bookmark: _Toc45889734][bookmark: _Toc52196389][bookmark: _Toc52197369][bookmark: _Toc53173092][bookmark: _Toc53173461]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 clauses below. The allowed MPR for SRS, PUCCH formats 0, 1, 2, 3 and 4, shall be as specified for QPSK modulated CP-OFDM of equivalent RB allocation. 
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 clause 6.2A.4 apply.
The requirements in the following clauses are only applicable to intra-band contiguous uplink CA, with the aggregated channel bandwidth up to 800 MHz. In case the CA configuration consists of a single UL CC, where necessary for determining MPR, BWchannel shall be used as BWchannel_CA.
[bookmark: _Toc61118237]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_C_CA 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 (CABW)

	
	< 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
	9.2

	
	16 QAM
	≤ 6.5
	8.7
	9.2

	
	64 QAM
	≤ 9.0
	10.7
	11.2

	CP-OFDM
	QPSK
	≤ 6.5
	8.7
	9.2

	
	16 QAM
	≤ 6.5
	8.7
	9.2

	
	64 QAM
	≤ 9.0
	10.7
	11.2

	NOTE 1:	(Void)



In case of a contiguous RB, DFT-s-BPSK or DFT-s-QPSK UL allocation in a single CC of a CA configuration with contiguous CCs, and whose cumulative aggregated BW  400MHz, MPRWT_C_CA shall be derived instead as MAX(MPR1, MPR2), where: 
MPR1 shall be determined from Table 6.2.2.1-1 if CABW  200 MHz, from Table 6.2.2.1-2 if CABW > 200 MHz. 
MPR2 shall be determined from Table 6.2.2.1-1 if UL BWchannel_CA  200 MHz, from Table 6.2.2.1-2 if UL BWchannel_CA > 200 MHz. 
and assume all UL CCs use the same SCS for the purpose of determination of inner and outer RB allocations in Table 6.2.2.1-1 and Table 6.2.2.1-2: 
NRB shall be chosen as the sum of NRB of all constituent UL CCs in the CA configuration. 
LCRB shall be chosen as BWalloc,RB
RBstart shall be derived as: RBstart_allocatedCC+NRB_unallocatedCC_low
RBstart_allocatedCC is the index of the first unallocated RB in the CC with allocation
NRB_unallocatedCC_low is the sum of NRB in all UL CCs lower in frequency compared to the CC with allocation
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 allocated UL RBs
[bookmark: _Toc21339335][bookmark: _Toc29804552][bookmark: _Toc36548122][bookmark: _Toc37253340][bookmark: _Toc37253672][bookmark: _Toc37321441][bookmark: _Toc37322626][bookmark: _Toc45889494][bookmark: _Toc52203685][bookmark: _Toc53172475]NRB_agg_C is the number of the aggregated RBs within the fully allocated cumulative aggregated channel bandwidth assuming lowest SCS among all configured CCs
[bookmark: _Toc61118238]6.2A.2.3	Maximum output power reduction for power class 2
For power class 2, MPR specified in clause 6.2A.2.4 applies. 
Table 6.2A.2.3-1: (Void)

[bookmark: _Toc21339336][bookmark: _Toc29804553][bookmark: _Toc36548123][bookmark: _Toc37253341][bookmark: _Toc37253673][bookmark: _Toc37321442][bookmark: _Toc37322627][bookmark: _Toc45889495][bookmark: _Toc52203686][bookmark: _Toc53172476][bookmark: _Toc61118239]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 channel bandwidth (CABW)

	
	≤ 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
	≤ 9.2

	
	64 QAM
	≤ 9.0
	≤ 10.7
	≤ 11.2

	CP-OFDM
	QPSK
	≤ 5.0
	≤ 7.7
	≤ 8.2

	
	16 QAM
	≤ 6.5
	≤ 8.7
	≤ 9.2

	
	64 QAM
	≤ 9.0
	≤ 10.7
	≤ 11.2

	NOTE 1:	(Void).



In case of a contiguous RB, DFT-s-BPSK or DFT-s-QPSK UL allocation in a single CC of a CA configuration with contiguous CCs, and whose cumulative aggregated BW  400MHz, MPRWT_C_CA shall be derived instead as MAX(MPR1, MPR2), where: 
MPR1 shall be determined from Table 6.2.2.3-1 if CABW  200 MHz, from Table 6.2.2.3-2 if CABW > 200 MHz. 
MPR2 shall be determined from Table 6.2.2.3-1 if ULBWchannel_CA  200 MHz, from Table 6.2.2.3-2 if UL BWchannel_CA > 200 MHz. 
and assume all UL CCs use the same SCS for the purpose of determination of inner and outer RB allocations in Table 6.2.2.3-1 and Table 6.2.2.3-2:
NRB shall be chosen as the sum of NRB of all constituent UL CCs in the CA configuration. 
LCRB shall be chosen as BWalloc,RB
RBstart shall be derived as: RBstart_allocatedCC+NRB_unallocatedCC_low
RBstart_allocatedCC is the index of the first unallocated RB in the CC with allocation
NRB_unallocatedCC_low is the sum of NRB in all UL CCs lower in frequency compared to the CC with allocation
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 allocated UL RBs
[bookmark: _Toc21339337][bookmark: _Toc29804554][bookmark: _Toc36548124][bookmark: _Toc37253342][bookmark: _Toc37253674][bookmark: _Toc37321443][bookmark: _Toc37322628][bookmark: _Toc45889496][bookmark: _Toc52203687][bookmark: _Toc53172477]NRB_agg_C is the number of the aggregated RBs within the fully allocated cumulative aggregated channel bandwidth assuming lowest SCS among all configured CCs
[bookmark: _Toc61118240]6.2A.2.5	Maximum output power reduction for power class 4 
For power class 4, MPR specified in clause 6.2A.2.4 applies.

<End of change>

