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	Reason for change:
	Correct the specification of Pcmax for CA in view of the power prioritization rules of 38.213. Add a test case for verification of the maximum output power when the SCell power is scaled or the SCell(s) is/are dropped. Modify the definition of the (calculated) PCMAX. 

The scaling rules for LTE are different when the UE configured with UL CA is power limited. For NR, an assumption that the MPR for each serving cell is the same as the MPR of the total signal could also be the baseline for intra-band CA despite different power prioritization rules; for PUSCH transmissions the SCell power levels may be reduced or SCells dropped at maximum output power. This determination of MPR would be similar to the “total A-MPR” adopted for intra-band contiguous EN-DC still recognising that the CG powers could be different. However, this should be a prerequisite for the MPR determination for intra-band CA, not the calculation of the PCMAX  

	
	

	Summary of change:
	Clause 6.2A.4:
The assumption of equal PSD (same MPR on all serving cells) is moved from the specification of the configured maximum power to the determination of the MPR.

Additional test case introduced: for a UE significantly reducing (by at least [6] dB) the SCell power or dropping the SCells at maximum output power, the requirements for the total output power shall be in accordance with that for a single carrier for DFT-s-BPSK or DFT-s-QPSK. 

	
	

	Consequences if not approved:
	The maximum power is not properly verified for a UE scaling the SCell power in accordance with 38.213. This is also the anticipated behaviour in the field.
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[bookmark: _Toc21340788][bookmark: _Toc29805235][bookmark: _Toc36456444][bookmark: _Toc36469542][bookmark: _Toc37253951][bookmark: _Toc37322808][bookmark: _Toc37324214][bookmark: _Toc45889737][bookmark: _Toc52196394][bookmark: _Toc52197374][bookmark: _Toc53173097][bookmark: _Toc53173466]6.2A.2.4	Maximum output power reduction for power class 3
[bookmark: _Toc52196395][bookmark: _Toc52197375][bookmark: _Toc53173098][bookmark: _Toc53173467]6.2A.2.4.1	Maximum output power reduction for power class 3 intra-band contiguous CA
For power class 3, MPR for intra-band contiguous UL CA with contiguous allocations within the cumulative aggregated bandwidth is denoted as MPRC_CA and is defined in Table 6.2A.2.4-1. The maximum output power reduction is specified under the assumption that the transmitted power spectral density as measured per RB is constant across component carriers.
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
	> 1400 MHz and ≤ 2400 MHz

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 5.01
	≤ 7.71
	≤ [8.2]
	≤ 8.7

	
	QPSK
	≤ 5.01
	≤ 7.71
	≤ [8.2]
	≤ 9.7

	
	16 QAM
	≤ 6.5
	≤ 8.7
	≤ [9.3]
	≤ 9.7

	
	64 QAM
	≤ 9.0
	≤ 10.7
	≤ [11.2]
	≤ 11.7

	CP-OFDM
	QPSK
	≤ 5.0
	≤ 7.5
	≤ [8.0]
	≤ 9.7

	
	16 QAM
	≤ 6.5
	≤ 8.7
	≤ [9.2]
	≤ 9.7

	
	64 QAM
	≤ 9.0
	≤ 10.7
	≤ [11.2]
	≤ 11.7

	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  400 MHz, MPRC_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 BWchannel_CA  200 MHz, from Table 6.2.2.3-2 if 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
BWchannel_CA is the aggregated channel bandwidth of the UL CA configurationWhen different waveform types exist across CCs, the requirement is set by the waveform type used in the configuration with the highest contiguous MPR.
For intra-band contiguous UL CA with 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
NRB_agg_C is the number of the aggregated RBs within the fully allocated cumulative aggregated channel bandwidth
If the UE prioritizes transmission power in accordance with clause 7.5 in 38.213 such that Scell transmitted power is at least [6] dB below that of the Pcell, then for DFT-s-BPSK and DFT-s-QPSK
the MPR shall be determined from Table 6.2.2.3-1 if BWchannel  200 MHz, from Table 6.2.2.3-2 if BWchannel > 200 MHz with the UL allocation indicated for the PCell

[bookmark: _Toc52196396][bookmark: _Toc52197376][bookmark: _Toc53173099][bookmark: _Toc53173468][bookmark: _Toc21340789][bookmark: _Toc29805236][bookmark: _Toc36456445][bookmark: _Toc36469543][bookmark: _Toc37253952][bookmark: _Toc37322809][bookmark: _Toc37324215][bookmark: _Toc45889738]6.2A.2.4.2	Maximum output power reduction for power class 3 intra-band non-contiguous CA
For intra-band non-contiguous UL CA, the following rule for MPR applies:
MPR = max(MPRNC_CA, -8*A +10.0) 
Where:
MPRNC_CA is derived from table 6.2A.2.4.2-1
Table 6.2A.2.4.2-1: MPRNC_CA for UE power class 3
	
	Cumulative aggregated channel bandwidth (CABW)

	
	≤ 400 MHz
	> 400 MHz and < 800 MHz
	≥ 800 MHz and ≤ 1400 MHz
	> 1400 MHz and ≤ 2400 MHz

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 5.5
	≤ 7.7
	≤ 8.2
	≤ 8.7

	
	QPSK
	≤ 6
	≤ 7.7
	≤ 8.2
	≤ 8.7

	
	16 QAM
	≤ 7
	≤ 8.7
	≤ 9.3
	≤ 9.8

	
	64 QAM
	≤ 9.0
	≤ 10.7
	≤ 11.2
	≤ 11.7

	CP-OFDM
	QPSK
	≤ 6
	≤ 7.5
	≤ 8.0
	≤ 8.5

	
	16 QAM
	≤ 7
	≤ 8.7
	≤ 9.2
	≤ 9.7

	
	64 QAM
	≤ 9.0
	≤ 10.7
	≤ 11.2
	≤ 11.7



[bookmark: _Toc52196397][bookmark: _Toc52197377][bookmark: _Toc53173100][bookmark: _Toc53173469]6.2A.2.5	Maximum output power reduction for power class 4 

< text omitted >
[bookmark: _Toc21340802][bookmark: _Toc29805249][bookmark: _Toc36456458][bookmark: _Toc36469556][bookmark: _Toc37253965][bookmark: _Toc37322822][bookmark: _Toc37324228][bookmark: _Toc45889751][bookmark: _Toc52196410][bookmark: _Toc52197390][bookmark: _Toc53173113][bookmark: _Toc53173482]6.2A.4	Configured transmitted power for CA
A UE configured with carrier aggregation can configure its maximum output power for each uplink  activated serving cell c and its total configured maximum 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 used for power headroom reporting for carrier f of serving cell c only and is in accordance with that specified in clause 6.2.4 with parameters MPR, A-MPR and P-MPR replaced with those specified in subclause 6.2A.2, 6.2A.3 and 6.2.4, respectively. The  UE maximum configured power PCMAX in a transmission occasion is determined by the UL grants for carrier f of serving cell’s c(i) with non-zero granted power in the respective reference points.
For uplink intra-band contiguous carrier aggregation, MPR is specified in clause 6.2A.2. PCMAX is calculated under the assumption that power spectral density for each RB in each component carrier is same.
The configured UE maximum output power PCMAX shall be set such that the corresponding measured total peak EIRP PUMAX is within the following bounds
PPowerclass – MAX(MAX(MPR, A_MPR) + ΔMBP,n,,P-MPR) – MAX{T(MAX(MPR, A_MPR)),T(P-MPR)} ≤ PUMAX ≤ EIRPmax
with PPowerclass the peak EIRP 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, A-MPR as specified in sub-clause 6.2A.3, ΔMBP,n the peak EIRP relaxation as specified in clause 6.2.1, 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.
The measured configured power PUMAX for carrier aggregation is defined as 

 where  pUMAX,f,c is the linear value of the measured power PUMAX,f,c for carrier f=f(c) serving cell c.
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, n259, 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 clause 6.3A.1



[bookmark: _Toc21340803][bookmark: _Toc29805250][bookmark: _Toc36456459][bookmark: _Toc36469557][bookmark: _Toc37253966][bookmark: _Toc37322823][bookmark: _Toc37324229][bookmark: _Toc45889752][bookmark: _Toc52196411][bookmark: _Toc52197391][bookmark: _Toc53173114][bookmark: _Toc53173483]6.2D	Transmitter power for UL MIMO
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