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<Start of Change>
[bookmark: _Toc21344261][bookmark: _Toc29801747][bookmark: _Toc29802171][bookmark: _Toc29802796][bookmark: _Toc36107538][bookmark: _Toc37251304][bookmark: _Toc45888109][bookmark: _Toc45888708][bookmark: _Toc61367350][bookmark: _Toc61372733][bookmark: _Toc68230674][bookmark: _Toc69084087][bookmark: _Toc75467096][bookmark: _Toc76509118][bookmark: _Toc76718108][bookmark: _Toc83580418][bookmark: _Toc84404927][bookmark: _Toc84413536][bookmark: _Toc83580497][bookmark: _Toc84405006][bookmark: _Toc84413615]6.2A.2.1	UE maximum output power reduction for Intra-band contiguous CA
For intra-band contiguous carrier aggregation the allowed Maximum Power Reduction (MPR) for the maximum output power in Table 6.2A.1.1-1 with contiguous RB allocation is specified in Table 6.2A.2.1-1 for UE power class 3 CA bandwidth classes B and C. The MPR with contiguous RB allocation is specified in Table 6.2A.2.1-1a for power class 2 CA bandwidth classes B and C when the signalling is absent for dualPA-Architecture IE, and in Table 6.2A.2.1-1b for power class 2 CA bandwidth classes B and C when the signalling is indicated for dualPA-Architecture IE.
In case the modulation format is different on different component carriers then the MPR is determined by the rules applied to higher order of those modulations.
Unless otherwise specified, pi/2 BPSK in following A-MPR tables refers to both variants of pi/2 BPSK referenced in 6.2.2 tables 6.2.2-1.
Table 6.2A.2.1-1: Contiguous RB allocation for Power Class 3
	Modulation
	MPR for bandwidth class B(dB)
	MPR for bandwidth class C(dB)

	
	inner
	outer
	inner
	outer

	DFT-s-OFDM
	Pi/2 BPSK
	1.0
	3.5
	2.5
	7

	
	QPSK
	1.0
	3.5
	2.5
	7

	
	16QAM
	1.5
	3.5
	2.5
	7

	
	64QAM
	3.0
	4.0
	5
	7

	
	256QAM
	5.5
	6.0
	7
	7.5

	CP-OFDM
	QPSK
	2.0
	4.0
	3.5
	8

	
	16QAM
	2.5
	4.0
	3.5
	8

	
	64QAM
	3.5
	4.0
	5
	8

	
	256QAM
	6.5
	6.5
	7
	8



Table 6.2A.2.1-1a: Contiguous RB allocation for Power Class 2 
	Modulation
	MPR for bandwidth class B(dB)
	MPR for bandwidth class C(dB)

	
	inner
	Outer1
	inner
	outer

	DFT-s-OFDM
	Pi/2 BPSK
	2.0
	4.01
	2.5
	7

	
	QPSK
	2.0
	4.01
	2.5
	7

	
	16QAM
	2.5
	4.01
	2.5
	7

	
	64QAM
	3.0
	4.51
	5
	7

	
	256QAM
	5.5
	6.0
	7
	7.5

	CP-OFDM
	QPSK
	2.5
	5.01
	3.5
	8

	
	16QAM
	3.0
	5.01
	3.5
	8

	
	64QAM
	3.5
	5.01
	5
	8

	
	256QAM
	6.5
	6.5
	7
	8

	NOTE 1: When 1 RB or 2 RB are allocated at the lower edge of lowest CC or upper edge of upper CC, MPR for outer is 5.5 dB.



Table 6.2A.2.1-1b: Contiguous RB allocation for Power Class 2 with dualPA2  
	Modulation
	MPR for bandwidth class B(dB)
	MPR for bandwidth class C(dB)

	
	inner
	Outer1
	inner
	outer

	DFT-s-OFDM
	Pi/2 BPSK
	3.0
	5.01
	3.5
	8

	
	QPSK
	3.0
	5.01
	3.5
	8

	
	16QAM
	3.5
	5.01
	3.5
	8

	
	64QAM
	4.0
	5.51
	6
	8

	
	256QAM
	6.5
	7.0
	8
	8.5

	CP-OFDM
	QPSK
	3.0
	5.51
	4.0
	8.5

	
	16QAM
	3.5
	5.51
	4.0
	8.5

	
	64QAM
	4.0
	5.51
	5.5
	8.5

	
	256QAM
	7.0
	7.0
	7.5
	8.5

	NOTE 1: When 1 RB or 2 RB are allocated at the lower edge of lowest CC or upper edge of upper CC, MPR for outer is 5.5 dB.
NOTE 2: UE indicating IE dualPA-Architecture supported



For CA bandwidth class B and bandwidth class C with contiguous RB allocation, the following parameters are defined to specify valid RB allocation ranges for Inner and Outer RB allocations:
An RB allocation is contiguous if LCRB1 = 0 or LCRB2 = 0 or (LCRB1  0 and LCRB2  0 and RBStart1 + LCRB1 = NRB1 and RBStart2 = 0), where RBStart1, LCRB1, and NRB1 are for CC1, RBStart2, LCRB2, and NRB2 are for CC2, CC1 is the component carrier with lower frequency.
In contiguous CA, a contiguous allocation is an inner allocation if
RBStart,Low  ≤  RBStart_CA  ≤  RBStart,High, and NRB_alloc  ≤  ceil(NRB,agg /2),
where
RBStart,Low = max(1, floor(NRB_alloc /2))
RBStart,High = NRB,agg – RBStart,Low – NRB,alloc,
with
NRB_alloc= LCRB1 ∙ 2^µ1 + LCRB2 ∙ 2^µ2
NRB_alloc= (NRB1 - RBStart1)∙ 2^µ1 + (RBStart2 + LCRB2 ) ∙ 2^µ2, 
NRB,agg=NRB1∙2^µ1+ NRB2∙2^µ2.
If LCRB1 =0, RBStart_CA = NRB1∙2^µ1+ RBStart2∙2^µ2,
if LCRB1 > 0, RBStart_CA = RBStart1∙2^µ1.
A contiguous allocation that is not an Inner contiguous allocation is an Outer contiguous allocation.
For intra-band contiguous carrier aggregation the allowed Maximum Power Reduction (MPR) for the maximum output power in Table Table 6.2A.1.1-1 with non-contiguous RB allocation is specified in Table 6.2A.2.1-2 for UE power class 3 CA bandwidth classes B and C. The MPR with non-contiguous RB allocation is specified in Table 6.2A.2.1-2a 3 for power class 2 CA bandwidth classes B and C when the signalling is absent for dualPA-Architecture IE, and in Table 6.2A.2.1-4 for power class 2 CA bandwidth classes B and C when the signalling is indicated for dualPA-Architecture IE.
Table 6.2A.2.1-2: non-contiguous RB allocation for Power Class 3
	Modulation
	MPR for bandwidth class B(dB)
	MPR for bandwidth class C(dB)

	
	inner
	Outer11
	Outer22
	inner
	Outer11
	Outer22

	DFT-s-OFDM
	Pi/2 BPSK
	2
	5.5
	11.5
	2.5
	6
	13

	
	QPSK
	2
	5.5
	
	2.5
	6
	

	
	16QAM
	2.5
	5.5
	
	3
	6
	

	
	64QAM
	4.5
	6
	
	5
	6
	

	
	256QAM
	6
	6.5
	
	6.5
	6.5
	

	CP-OFDM
	QPSK
	2.5
	6.5
	12
	3.5
	7
	14

	
	16QAM
	3
	7
	
	3.5
	7
	

	
	64QAM
	5
	7
	
	5
	7
	

	
	256QAM
	7.5
	7.5
	
	7.5
	7.5
	

	NOTE 1: Outer 1 MPR for Pi/2 BPSK and QPSK is reduced by 2dB for aggregated allocation bandwidth > 10MHz 
NOTE 2: Outer 2 MPR is reduced by 4.5dB for aggregated allocation bandwidth > 10MHz



Table 6.2A.2.1-3: non-contiguous RB allocation for Power Class 2
	Modulation
	MPR for bandwidth class B(dB)
	MPR for bandwidth class C(dB)

	
	inner
	Outer12
	Outer23
	Inner
	Outer12
	Outer23

	DFT-s-OFDM
	Pi/2 BPSK
	31
	6.5
	13
	31
	7.5
	13.5

	
	QPSK
	31
	6.5
	
	31
	7.5
	

	
	16QAM
	31
	6.5
	
	31
	7.5
	

	
	64QAM
	5
	6.5
	
	5
	7.5
	

	
	256QAM
	6.5
	7
	
	6.5
	7.5
	

	CP-OFDM
	QPSK
	3.51
	7
	14
	3.51
	8
	14.5

	
	16QAM
	3.51
	7
	
	3.51
	8
	

	
	64QAM
	5
	7
	
	5
	8
	

	
	256QAM
	7.5
	7.5
	
	7.5
	8
	

	NOTE 1: the allowed MPR is [4]dB for aggregated allocation bandwidth < [2MHz]. 
NOTE 2: Outer 1 MPR for Pi/2 BPSK and QPSK is reduced by 2dB for aggregated allocation bandwidth > 10MHz 
NOTE 3: Outer 2 MPR is reduced by 4.5dB for aggregated allocation bandwidth > 10MHz



Table 6.2A.2.1-4: non-contiguous RB allocation for Power Class 2 with dualPA4
	Modulation
	MPR for bandwidth class B(dB)
	MPR for bandwidth class C(dB)

	
	inner
	Outer12
	Outer23
	Inner
	Outer12
	Outer23

	DFT-s-OFDM
	Pi/2 BPSK
	41
	7.5
	14
	41
	8.5
	14.5

	
	QPSK
	41
	7.5
	
	41
	8.5
	

	
	16QAM
	41
	7.5
	
	41
	8.5
	

	
	64QAM
	6
	7.5
	
	6
	8.5
	

	
	256QAM
	7.5
	8
	
	7.5
	8.5
	

	CP-OFDM
	QPSK
	4.51
	8
	15
	4.51
	9
	15.5

	
	16QAM
	4.51
	8
	
	4.51
	9
	

	
	64QAM
	6
	8
	
	6
	9
	

	
	256QAM
	8.5
	8.5
	
	8.5
	9
	

	NOTE 1: the allowed MPR is [4]dB for aggregated allocation bandwidth < [2MHz]. 
NOTE 2: Outer 1 MPR for Pi/2 BPSK and QPSK is reduced by 2dB for aggregated allocation bandwidth > 10MHz 
NOTE 3: Outer 2 MPR is reduced by 4.5dB for aggregated allocation bandwidth > 10MHz
NOTE 4: UE indicating IE dualPA-Architecture supported




For CA bandwidth classes B and C with non-contiguous RB allocation, the following parameters are defined to specify valid RB allocation ranges for Inner, Outer1 and Outer2 RB allocations:
Non-Contiguous RB allocation is defined as RBStart1 + LCRB1 < NRB1, or RBStart2 > 0, when both uplink CCs are activated and allocated with RB(s), where RBStart1, LCRB1, and NRB1 are for CC1, RBStart2, LCRB2, and NRB2 are for CC2, CC1 is the component carrier with lower frequency.
In contiguous CA, a non-contiguous RB allocation is a non-contiguous Inner RB allocation if the following conditions are met:
RBStart,Low  ≤  RBStart_CA  ≤  RBStart,High and NRB_alloc ≤  ceil((BWChannel_CA / 3 – BWgap ) / 0.18MHz),
where 
NRB_alloc = (NRB1 - RBStart1)∙ 2^µ1 + (RBStart2 + LCRB2 ) ∙ 2^µ2, RBStart_CA = RBStart1∙2^1
RBStart,Low = max(1, floor(NRB_alloc + (BWgap – BWGB,low)/0.18MHz))
RBStart,High = floor((BWChannel_CA – 2 ∙ BWgap – BWGB,low)/0.18MHz – 2 ∙ NRB_alloc)
BWGB,low =Foffset,low – (NRB1∙12+1)∙SCS1/2
BWgap is the bandwidth of the gap between NRB1 and NRB2 possible allocations of CC1 and CC2 respectively.
In contiguous CA, a non-contiguous RB allocation is a non-contiguous outer 1 RB allocation if the following conditions are met:
RBStart,Low  ≤  RBStart_CA  ≤  RBStart,High and NRB_alloc ≤  ceil((3 BWChannel_CA / 5 – BWgap) / 0.18MHz)
where
RBStart,Low = max(1, 2 ∙ NRB_alloc – floor( (BWChannel_CA – 2 ∙ BWgap + BWGB,low)/0.18MHz)),
RBStart,High = floor((2 ∙ BWChannel_CA – 3 ∙ BWgap – BWGB,low) / 0.18MHz – 3 ∙ NRB_alloc)
NRB_alloc , RBStart_CA , BWgap and BWGB,low are as defined for the Inner region. 
In contiguous CA, a non-contiguous allocation is an Outer 2 allocation if it is neither a non-contiguous Inner allocation nor an Outer 1 allocation.
<Next Change>
6.2H.1.1	UE maximum output power for intra-band UL contiguous CA for UL MIMO
For intra-band UL contiguous CA and UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the maximum output power is defined as the sum of the maximum output power from both UE antenna connectors and all UL CCs. The period of measurement shall be at least one sub frame (1 ms), as sspecifed in Table 6.2H.1.1-1. The requirements shall be met with the UL MIMO configurations specified in Table 6.2D.1-2 and 6.2D.1-3 for 2 layer configuration and ULFPTx configuration respectively. 
Table 6.2H.1.1-1: UE Power Class for intra-band UL contiguous CA for UL MIMO in closed loop spatial multiplexing scheme
	NR CA Configuration
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	CA_n41C
	
	
	26
	+2/-31
	23
	+2/-31
	
	

	CA_n78C
	
	
	26
	+2/-3
	23
	+2/-3
	
	

	NOTE 1:	If all transmitted resource blocks over all component carriers are confined within FUL_low and FUL_low + 4 MHz or/and 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:	PPowerClass is the maximum UE power specified without taking into account the tolerance



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 6.2A.1 apply for the power class as indicated by the ue-PowerClass field in capability signalling.
[bookmark: _Toc83580498][bookmark: _Toc84405007][bookmark: _Toc84413616]6.2H.1.2	UE maximum output power reduction for intra-band UL contiguous CA for UL MIMO
For intra-band UL contiguous CA and 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 6.2H.1.1-1 is specified in Table 6.2A.2.1-1, Table 6.2A.2.1-2 for PC3; Table 6.2A.2.1-1a, Table 6.2A.2.1-3 for PC2; and Table 6.2A.2.1-1b, Table 6.2A.2.1-4 for PC2 with UE indicating IE dualPA-Architecture supported.
The requirements shall be met with UL MIMO configurations defined in Table 6.2D.1-2 and 6.2D.1-3 for 2 layer configuration and ULFPTx configuration respectively.  For the UE maximum output power modified by MPR, the power limits specified in clause 6.2H.1.4 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 6.2A.2 apply for the power class as indicated by the ue-PowerClass field in capability signaling.
<End of Change>

