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[bookmark: OLE_LINK2]<Start of change>
[bookmark: _Toc21344203]5.3A.3	Minimum guardband and transmission bandwidth configuration for CA
For intra-band contiguous carrier aggregation, Aggregated Channel Bandwidth and Guard Bands are defined as follows, see Figure 5.3A.3-1.
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Figure 5.3A.3-1: Definition of Aggregated Channel Bandwidth for intra-band carrier aggregation
The aggregated channel bandwidth, BWChannel_CA, is defined as
	BWChannel_CA = Fedge,high - Fedge,low (MHz).
The lower bandwidth edge Fedge, low and the upper bandwidth edge Fedge,high of the aggregated channel bandwidth are used as frequency reference points for transmitter and receiver requirements and are defined by
	Fedge,low = FC,low - Foffset,low
	Fedge,high = FC,high + Foffset,high
[bookmark: _Hlk522885966]The lower and upper frequency offsets depend on the transmission bandwidth configurations of the lowest and highest assigned edge component carrier and are defined as
Foffset,low = (NRB,low*12 + 1)*SCSlow/2 + BWGB (MHz)
Foffset,high = (NRB,high*12 - 1)*SCShigh/2 + BWGB (MHz)
BWGB = max(BWGB,Channel(k))
BWGB,Channel(k) is the minimum guard band defined in subclause 5.3.3 of carrier k, while NRB,low and NRB,high are the transmission bandwidth configurations according to Table 5.3.2-1 for the lowest and highest assigned component carrier, SCSlow and SCShigh are the sub-carrier spacing for the lowest and highest assigned component carrier respectively. SCSlow, SCShigh, NRB,low, NRB,high, and BWGB,Channel(k) use the largest μ value among the subcarrier spacing configurations supported in the operating band for both of the channel bandwidths according to Table 5.3.5-1 and BWGB,Channel(k) is the minimum guard band for carrier k according to Table 5.3.3-1 for the said μ value.
For intra-band non-contiguous carrier aggregation Sub-block Bandwidth and Sub-block edges are defined as follows, see Figure 5.3A.3-2.
Figure 5.3A.3-2: Definition of sub-block bandwidth for intra-band non-contiguous spectrum...
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[bookmark: _Hlk522886688]The lower sub-block edge of the Sub-block Bandwidth (BWChannel,block) is defined as
	Fedge,block, low = FC,block,low - Foffset, low.
The upper sub-block edge of the Sub-block Bandwidth is defined as
	Fedge,block,high = FC,block,high + Foffset,high.
The Sub-block Bandwidth, BWChannel,block, is defined as follows:
	BWChannel,block = Fedge,block,high - Fedge,block,low (MHz)
The lower and upper frequency offsets Foffset,block,low and Foffset,block,high depend on the transmission bandwidth configurations of the lowest and highest assigned edge component carriers within a sub-block and are defined as
	Foffset,block,low =  (NRB,low*12 + 1)*SCSlow/2 + BWGB (MHz)
	Foffset,block,high =  (NRB,high*12 - 1)*SCShigh/2 + BWGB(MHz)
BWGB = max(BWGB,Channel(k))
where NRB,low and NRB,high are the transmission bandwidth configurations according to Table 5.3.2-1 for the lowest and highest assigned component carrier within a sub-block, respectively. SCSlow and SCShigh are the sub-carrier spacing for the lowest and highest assigned component carrier within a sub-block, respectively.  BWGB,Channel(k) is the minimum guard band defined in subclause 5.3.3 of carrier k within a sub-block. SCSlow, SCShigh, NRB,low, NRB,high, and BWGB,Channel(k) use the largest μ value among the subcarrier spacing configurations supported in the operating band for both of the channel bandwidths according to Table 5.3.5-1 and BWGB,Channel(k) is the minimum guard band for carrier k according to Table 5.3.3-1 for the said μ value.
The sub-block gap size between two consecutive sub-blocks Wgap is defined as
	Wgap = Fedge,block n+1,low - Fedge,block n,high (MHz)
[bookmark: _Toc21344218]5.4A.2	Channel raster for CA
For inter-band and intra-band carrier aggregation, the channel raster requirements in subclause 5.4.2 apply for each operating band.
[bookmark: _Toc21344219]5.4A.3	Synchronization raster for CA
For inter-band and intra-band  carrier aggregation, the synchronization raster requirements in subclause 5.4.3 apply for each operating band.
[bookmark: _Toc21344220]5.4A.4	Tx-Rx frequency separation for CA
For inter-band carrier aggregation, the Tx-Rx frequency separation requirements in subclause 5.4.4 apply for each operating band.
For intra-band contiguous carrier aggregation, the same TX-RX frequency separation as specified in Table 5.4.4-1 is applied to PCC and SCC, respectively.

[bookmark: _Toc21344255][bookmark: _Toc29801741][bookmark: _Toc29802165][bookmark: _Toc29802790][bookmark: _Toc21344268]6.2A	Transmitter power for CA
[bookmark: _Toc21344256][bookmark: _Toc29801742][bookmark: _Toc29802166][bookmark: _Toc29802791]6.2A.1	UE maximum output power for CA
[bookmark: _Toc21344257][bookmark: _Toc29801743][bookmark: _Toc29802167][bookmark: _Toc29802792]6.2A.1.1	UE maximum output power for Intra-band contiguous CAVoid
For uplink intra-band contiguous carrier aggregation the maximum output power is specified in Table 6.2A.1.3-2. For downlink intra-band contiguous carrier aggregation with a single uplink component carrier configured in the NR band, the maximum output power is specified in Table 6.2.2-1.
Table 6.2A.1.3-2: UE Power Class for intraband contiguous CA
	NR CA Configuration
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	CA_n7B
	
	
	
	
	23
	+2/-2
	
	

	CA_n41C
	
	
	
	
	23
	+2/-21
	
	

	CA_n48B
	
	
	
	
	23
	+2/-2
	
	

	CA_n77C
CA_n78C
	
	
	
	
	23
	+2/-2
	
	

	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
NOTE 3: 	For intra-band contiguous carrier aggregation the maximum power requirement should apply to the total transmitted power over all component carriers (per UE).



[bookmark: _Toc21344258][bookmark: _Toc29801744][bookmark: _Toc29802168][bookmark: _Toc29802793]6.2A.1.2	Void
[bookmark: _Toc21344259][bookmark: _Toc29801745][bookmark: _Toc29802169][bookmark: _Toc29802794]6.2A.1.3	UE maximum output power for Inter-band CA
For inter-band carrier aggregation with one uplink carrier assigned to one NR band, the transmitter power requirements in clause 6.2 apply.
For inter-band carrier aggregation with uplink assigned to two NR bands, UE maximum output power shall be measured over all component carriers from different bands. If each band has separate antenna connectors, maximum output power is measured as the sum of maximum output power at each UE antenna connector. The period of measurement shall be at least one sub frame (1 ms). The maximum output power is specified in Table 6.2A.1.3-1.
Table 6.2A.1.3-1 UE Power Class for uplink inter-band CA (two bands)
	NR CA Configuration
	Class 1 (dBm)	
	Tolerance (dB)	
	Class 2 (dBm)
	Tolerance
(dB)	
	Class 3 (dBm)
	Tolerance (dB)	
	Class 4 (dBm)
	Tolerance (dB)

	CA_n1A-n3A
	
	
	
	
	23
	+2/-32
	
	

	CA_n1A-n7A
	
	
	
	
	23
	+2/-32
	
	

	CA_n1A-n8A
	
	
	
	
	23
	+2/-32
	
	

	CA_n1A-n28A
	
	
	
	
	23
	+2/-32
	
	

	CA_n1A-n41A
	
	
	
	
	23
	+2/-32
	
	

	CA_n1A-n78A
	
	
	
	
	23
	+2/-32
	
	

	CA_n1A-n79A
	
	
	
	
	23
	+2/-32
	
	

	CA_n2A-n5A
	
	
	
	
	23
	+2/-32
	
	

	CA_n2A-n48A
	
	
	
	
	23
	+2/-32
	
	

	CA_n3A-n8A
	
	
	
	
	23
	+2/-32
	
	

	CA_n3A-n28A
	
	
	
	
	23
	+2/-32
	
	

	CA_n3A-n40A
	
	
	
	
	23
	+2/-32
	
	

	CA_n3A-n41A
	
	
	
	
	23
	+2/-32
	
	

	CA_n3A-n77A
	
	
	
	
	23
	+2/-32
	
	

	CA_n3A-n78A
	
	
	
	
	23
	+2/-32
	
	

	CA_n3A-n79A
	
	
	
	
	23
	+2/-32
	
	

	CA_n5A-n78A
	
	
	
	
	23
	+2/-32
	
	

	CA_n5A-n79A
	
	
	
	
	23
	+2/-32
	
	

	CA_n7A-n28A
	
	
	
	
	23
	+2/-32
	
	

	CA_n7A-n66A
	
	
	
	
	23
	+2/-32
	
	

	CA_n7A-n78A
	
	
	
	
	23
	+2/-32
	
	

	CA_n8A-n39A
	
	
	
	
	23
	+2/-32
	
	

	CA_n8A-n40A
	
	
	
	
	23
	+2/-32
	
	

	CA_n8A-n41A
	
	
	
	
	23
	+2/-32
	
	

	CA_n8A-n77A
	
	
	
	
	23
	+2/-32
	
	

	CA_n8A-n78A
	
	
	
	
	23
	+2/-32
	
	

	[bookmark: OLE_LINK22]CA_n8A-n79A
	
	
	
	
	23
	+2/-32
	
	

	CA_n20A-n28A
	
	
	
	
	23
	+2/-32
	
	

	CA_n20A-n78A
	
	
	
	
	23
	+2/-32
	
	

	CA_n25A-n41A
	
	
	
	
	23
	+2/-32
	
	

	CA_n28A-n41A
	
	
	
	
	23
	+2/-32
	
	

	CA_n28A-n50A
	
	
	
	
	23
	+2/-32
	
	

	CA_n28A-n77A
	
	
	
	
	23
	+2/-32
	
	

	CA_n28A-n78A
	
	
	
	
	23
	+2/-32
	
	

	CA_n39A-n40A
	
	
	
	
	23
	+2/-32
	
	

	CA_n39A-n41A
	
	
	
	
	23
	+2/-32
	
	

	CA_n39A-n79A
	
	
	
	
	23
	+2/-32
	
	

	CA_n40A-n41A
	
	
	
	
	23
	+2/-32
	
	

	CA_n40A-n79A
	
	
	
	
	23
	+2/-32
	
	

	CA_n41A-n79A
	
	
	
	
	23
	+2/-32
	
	

	CA_n41A-n50A
	
	
	
	
	23
	+2/-32
	
	

	CA_n48A-n66A
	
	
	
	
	23
	+2/-32
	
	

	CA_n50A-n78A
	
	
	
	
	23
	+2/-32
	
	

	CA_n66A-n78A
	
	
	
	
	23
	+2/-32
	
	

	NOTE 1:	Void
NOTE 2:	2 refers to 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 3:	PPowerClass is the maximum UE power specified without taking into account the tolerance
NOTE 4:	For inter-band carrier aggregation the maximum power requirement should apply to the total transmitted power over all component carriers (per UE).
NOTE 5:	Power class 3 is the default power class unless otherwise stated




[bookmark: _Toc21344260][bookmark: _Toc29801746][bookmark: _Toc29802170][bookmark: _Toc29802795]6.2A.2	UE maximum output power reduction for CA
[bookmark: _Toc21344261][bookmark: _Toc29801747][bookmark: _Toc29802171][bookmark: _Toc29802796]6.2A.2.1	VoidUE 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.1.3-2 with contiguous RB allocation is specified in Table 6.2A.2.3-1 for UE power class 3 CA bandwidth classes B and C. 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.
Table 6.2A.2.3-1: Contiguous RB allocation for Power Class 3
	Modulation
	MPR for bandwidth class B
	MPR for bandwidth class C

	
	inner
	outer
	inner
	outer

	DFT-s-OFDM
	Pi/2 BPSK
	TBD
	TBD
	TBD
	TBD

	
	QPSK
	[0-1.5]dB
	[2-4]dB
	[0-2.5]dB
	[8]

	
	16QAM
	TBD
	TBD
	TBD
	TBD

	
	64QAM
	TBD
	TBD
	TBD
	TBD

	
	256QAM
	TBD
	TBD
	TBD
	TBD

	CP-OFDM
	QPSK
	[1.5-3]dB
	[3-5]dB
	[1.5-4]dB
	[8]dB

	
	16QAM
	TBD
	TBD
	TBD
	TBD

	
	64QAM
	TBD
	TBD
	TBD
	TBD

	
	256QAM
	TBD
	TBD
	TBD
	TBD



[bookmark: OLE_LINK23]For CA bandwidth class B and bandwidth class C, the following parameters are defined to specify valid RB allocation ranges for Outer and Inner RB allocations:
For RBStart,Low = max(1, floor(NRB_alloc /2)), where NRB_alloc=LCRB1*2^µ1+LCRB2*2^µ2
Inner RB allocation is defined as RBStart,Low  ≤  RBStart  ≤  RBStart,High, NRB_alloc≤ceil[(1/2NRB,agg) ]
RBStart,High = NRB,agg – RBStart,Low – NRB,alloc, where NRB,agg=NRB1*2^µ1+ NRB1*2^µ2
RBStart = RBStart1 ∙ 2^µ1, if LCRB1 > 0
RBStart = NRB1 ∙ 2^µ1 + RBStart2∙2^µ2, if LCRB1 = 0
Other RB allocations are outer RB allocation.
For UE power class 3 intra-band contiguous carrier aggregation bandwidth class C with non-contiguous resource allocation, the allowed Maximum Power Reduction (MPR) for the maximum output power in Table 6.2A.1.3-3 with contiguous RB allocation is specified in Table 6.2A.2.3-2 for non-contiguous RB allocation for UE power class 3 CA bandwidth classes B and C.
Table 6.2A.2.3-2: non-contiguous RB allocation for Power Class 3
	Modulation
	MPR for bandwidth class B
	MPR for bandwidth class C

	
	inner
	Outer1
	Outer2
	inner
	Outer1
	Outer2

	DFT-s-OFDM
	Pi/2 BPSK
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	QPSK
	[3]dB
	[6]dB
	[13]dB
	[4]dB
	[6]dB
	[14]dB

	
	16QAM
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	64QAM
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	256QAM
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	CP-OFDM
	QPSK
	[4]dB
	[7]dB
	[13]dB
	[4]dB
	[7]dB
	[14]dB

	
	16QAM
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	64QAM
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	
	256QAM
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD



For CA bandwidth classes B and C with non-contiguous RB allocation, the following parameters are defined to specify valid RB allocation ranges for Outer and Inner RB allocations:
For RBStart,Low = max(1, floor(NRB_alloc)), 
where NRB_alloc = LCRB2 ∙ 2^µ2, if LCRB1=0
NRB_alloc = LCRB1 ∙ 2^µ1, if LCRB2=0
NRB_alloc = (NRB1- RBStart1) ∙ 2^µ1 + (RBStart2+ LCRB2) ∙ 2^µ2+BWgap/0.18MHz, otherwise
Inner RB allocation is defined as RBStart,Low  ≤  RBStart  ≤  RBStart,High, NRB_alloc≤Floor[(1/3NRB,agg) ]
RBStart,High = NRB,agg – RBStart,Low – NRB,alloc, where NRB,agg=NRB1*2^µ1+ NRB2*2^µ2+(BWgap+2*BWGB) /0.18MHz
RBStart = RBStart1 ∙ 2^µ1, if LCRB1 > 0
Where BWgap=Nominal channel space-(NRB1*12*SCS1/2+ NRB2*12*SCS2/2+(SCS2-SCS1)/2)
Outer 1 allocations are for IM3 and IM5 fall into ΔfOOB=±BWchannel_CA
NRB_alloc = (NRB1- RBStart1) ∙ 2^µ1 + (RBStart2+ LCRB2) ∙ 2^µ2+BWgap/0.18MHz
NRB,agg=NRB1*2^µ1+ NRB2*2^µ2+(BWgap+2*BWGB) /0.18MHz
2* NRB_alloc< RBstart1*2^µ1+ NRB,agg
2* NRB_alloc< (NRB2-(RBstart2+LCRB2))*2^µ2 +NRB,agg
Other allocations that are not inner or outer 1 allocations are outer 2 allocations
[bookmark: _Toc21344262][bookmark: _Toc29801748][bookmark: _Toc29802172][bookmark: _Toc29802797]6.2A.2.2	Void
[bookmark: _Toc21344263][bookmark: _Toc29801749][bookmark: _Toc29802173][bookmark: _Toc29802798]6.2A.2.3	UE maximum output power reduction for Inter-band CA
For inter-band carrier aggregation with uplink assigned to two NR bands, the requirements in clause 6.2.2 apply for each uplink component carrier.
6.2A.4	Configured output power for CA
[bookmark: _Toc21344269]6.2A.4.1	Configured transmitted power level
[bookmark: _Toc21344270][bookmark: _Toc29801756][bookmark: _Toc29802180][bookmark: _Toc29802805]6.2A.4.1.1	VoidConfigured transmitted power for Intra-band contiguous CA
For uplink carrier aggregation the UE is allowed to set its configured maximum output power PCMAX,c for serving cell c and its total configured maximum output power PCMAX.
The configured maximum output power PCMAX,c  on serving cell c shall be set as specified in subclause 6.2.4.
For uplink intra-band contiguous carrier aggregation, MPRc = MPR and A-MPRc = A-MPR with MPR and A-MPR specified in subclause 6.2A.2 and subclause 6.2A.3 respectively. There is one power management term for the UE, denoted P-MPR, and P-MPR c = P-MPR. PCMAX,c  is calculated under the assumption that the transmit power is increased by the same amount in dB on all component carriers. The PSD difference between UL CCs shall not exceed [3]dB.
The total configured maximum output power PCMAX shall be set within the following bounds:
	PCMAX_L ≤ PCMAX ≤ PCMAX_H
For uplink intra-band contiguous carrier aggregation when same slot pattern is used in all aggregated serving cells, 
	PCMAX_L  = MIN{10 log10 ∑ pEMAX,c  - TC , PEMAX,CA,PPowerClass – MAX(MAX(MPRc, A-MPRc) + ΔTIB,c + TC + TRxSRS, P-MPRc ) }
	PCMAX_H  = MIN{10 log10 ∑ pEMAX,c , PEMAX,CA ,PPowerClass}
where 
-	pEMAX,c is the linear value of PEMAX,c which is given by IE P-Max for serving cell c in [7];
-	PPowerClass is the maximum UE power without taking into account the tolerance;
-	MPR and A-MPR are specified in subclause 6.2A.2 and subclause 6.2A.3 respectively;
-	TIB,c is the additional tolerance for serving cell c as specified in Table 6.2A.4.2.3-1;
-	P-MPR is the power management term for the UE;
-	TC is the highest value TC,c among all serving cells c;
- 	∆TRxSRS is the highest value among all serving cells c.
For uplink intra-band contiguous carrier aggregation, when at least one different numerology/slot pattern is used in aggregated cells, the UE is allowed to set its configured maximum output power PCMAX,c(i),i for serving cell c(i) of slot numerology type i, and its total configured maximum output power PCMAX.
The configured maximum output power PCMAX,c(i),i (p) in slot p of serving cell c(i) on slot numerology type i shall be set within the following bounds:
PCMAX_L,f,c(i),i (p) ≤  PCMAX,f,c(i), i (p) ≤  PCMAX_H,f,c(i),i (p)
where PCMAX_L,f,c (i),i (p) and PCMAX_H,f,c(i),i (p) are the limits for a serving cell c(i) of slot numerology type i as specified in subclause 6.2.4.
The total UE configured maximum output power PCMAX (p,q) in a slot p of slot numerology or symbol pattern i,  and a slot q of slot numerology or symbol pattern j that overlap in time shall be set within the following bounds unless stated otherwise:
PCMAX_L(p,q) ≤  PCMAX (p,q)  ≤  PCMAX_H (p,q)
When slots p and q have different transmissions lengths and belong to different cells on different or same bands:
PCMAX_L (p,q) = MIN {10 log10 [pCMAX_L,f,c(i),i (p) + pCMAX_L,f,c(i),j (q)], PPowerClass, PEMAX,CA}
PCMAX_H (p,q) = MIN {10 log10 [pCMAX_ H,f,c(i),i (p) + pCMAX_ H,f,c(i),j (q)], PPowerClass, PEMAX,CA}
where pCMAX_L,f,c (i),i  and pCMAX_ H,f,c(i),i  are the respective limits PCMAX_L,f,c (i),i and PCMAX_H,f,c(i),i expressed in linear scale.
TREF and Teval are specified in Table 6.2A.4.1.3-0 when same and different slot patterns are used in aggregated carriers. For each TREF, the PCMAX_L is evaluated per Teval and given by the minimum value taken over the transmission(s) within the Teval; the minimum PCMAX_L over the one or more Teval is then applied for the entire TREF. PPowerClass shall not be exceeded by the UE during any period of time.
Table 6.2A.4.1.1-0: PCMAX evaluation window for different slot and channel durations
	TREF
	Teval
	Teval with frequency hopping

	TREF of largest slot duration over both UL CCs
	Physical channel length
	Min(Tno_hopping, Physical Channel Length)



If the UE is configured with multiple TAGs and transmissions of the UE on slot i for any serving cell in one TAG overlap some portion of the first symbol of the transmission on slot i +1 for a different serving cell in another TAG, the UE minimum of PCMAX_L for slots i and i + 1 applies for any overlapping portion of slots i and i + 1. PPowerClass shall not be exceeded by the UE during any period of time.
The measured maximum output power PUMAX over all serving cells with same slot pattern shall be within the following range:
	PCMAX_L  – MAX{TL, TLOW(PCMAX_L) }  ≤  PUMAX  ≤  PCMAX_H  +  THIGH(PCMAX_H)
	PUMAX = 10 log10 ∑ pUMAX,c
where pUMAX,c  denotes the measured maximum output power for serving cell c expressed in linear scale. The tolerances TLOW(PCMAX) and THIGH(PCMAX) for applicable values of PCMAX are specified in Table 6.2A.4.1.3-1. The tolerance TL is the absolute value of the lower tolerance for applicable NR CA configuration as specified in Table 6.2A.1.3-1-2 for inter-band carrier aggregation.
The measured maximum output power PUMAX over all serving cells, when at least one slot has a different transmission numerology or slot pattern, shall be within the following range:
	P'CMAX_L–  MAX{TL, TLOW (P'CMAX_L)} ≤  P'UMAX  ≤  P'CMAX_H + THIGH (P'CMAX_H)
	P'UMAX = 10 log10 ∑ p'UMAX,c
where p'UMAX,c  denotes the average measured maximum output power for serving cell c expressed in linear scale over TREF. The tolerances TLOW(P'CMAX) and THIGH(P'CMAX) for applicable values of P'CMAX are specified in Table 6.2A.4.1.3-1 for inter-band carrier aggregation. The tolerance TL is the absolute value of the lower tolerance for applicable NR CA configuration as specified in Table 6.2A.1.3-1 for inter-band carrier aggregation.
where:
	P'CMAX_L  = MIN{ MIN {10log10∑( pCMAX_L,f,c(i),i), PPowerClass} over all overlapping slots in TREF}
	P'CMAX_H = MAX{ MIN{10 log10 ∑ pEMAX,c , PPowerClass} over all overlapping slots in TREF}
Table 6.2A.4.1.1-1: PCMAX tolerance for uplink intra-band contiguous CA
	PCMAX
(dBm)
	Tolerance
TLOW(PCMAX)
(dB)
	Tolerance
THIGH(PCMAX)
(dB)

	21 ≤ PCMAX ≤ 23
	2.0

	20 ≤ PCMAX < 21
	2.5

	19 ≤ PCMAX < 20
	3.5

	18 ≤ PCMAX < 19
	4.0

	13 ≤ PCMAX < 18
	5.0

	8 ≤ PCMAX < 13
	6.0

	-40 ≤ PCMAX < 8
	7.0



[bookmark: _Toc21344271][bookmark: _Toc29801757][bookmark: _Toc29802181][bookmark: _Toc29802806]6.2A.4.1.2	Void
[bookmark: _Toc21344272]6.2A.4.1.3	Configured transmitted power for Inter-band CA
For uplink carrier aggregation the UE is allowed to set its configured maximum output power PCMAX,c for serving cell c and its total configured maximum output power PCMAX.
The configured maximum output power PCMAX,c  on serving cell c shall be set as specified in subclause 6.2.4.
For uplink inter-band carrier aggregation, MPRc and A-MPRc apply per serving cell c and are specified in subclause 6.2.2 and subclause 6.2.3, respectively. P-MPR c accounts for power management for serving cell c. PCMAX,c  is calculated under the assumption that the transmit power is increased independently on all component carriers.
The total configured maximum output power PCMAX shall be set within the following bounds:
	PCMAX_L ≤ PCMAX ≤ PCMAX_H
For uplink inter-band carrier aggregation with one serving cell c per operating band when same slot symbol pattern is used in all aggregated serving cells,
	PCMAX_L = MIN {10log10∑ MIN [ pEMAX,c/ (tC,c),  pPowerClass/(MAX(mprc,a-mprc)·tC,c ·tIB,c·tRxSRS,c) , pPowerClass/pmprc], PEMAX,CA, PPowerClass}
	PCMAX_H = MIN{10 log10 ∑ pEMAX,c , PEMAX,CA, PPowerClass}
where
-	pEMAX,c is the linear value of PEMAX, c which is given by IE P-Max for serving cell c in [7];
-	PPowerClass is the maximum UE power specified in Table 6.2A.1.3-1 without taking into account the tolerance specified in the Table 6.2A.1.3-1; pPowerClass is the linear value of PPowerClass;
-	mpr c and a-mpr c are the linear values of MPR c and A-MPR c as specified in subclause 6.2.2 and subclause 6.2.3, respectively;
-	pmprc is the linear value of P-MPR c;
-	∆tRxSRS,c  is the linear value of ∆TRxSRS,c;
-	tC,c is the linear value of TC,ctC,c = 1.41 when NOTE 2 in Table 6.2A.1.3-1 applies for a serving cell c, otherwise tC,c = 1;
-	tIB,c  is the linear value of the inter-band relaxation term TIB,c of the serving cell c as specified in Table 6.2A.4.2.3-1; otherwise tIB,c
-	PEMAX,CA is p-UE-FR1 value signaled by RRC and defined in [38.331];
For uplink inter-band carrier aggregation with one serving cell c per operating band when at least one different numerology/slot pattern is used in aggregated cells, the UE is allowed to set its configured maximum output power PCMAX,c(i),i for serving cell c(i) of slot numerology type i, and its total configured maximum output power PCMAX.
The configured maximum output power PCMAX,c(i),i (p) in slot p of serving cell c(i) on slot numerology type i shall be set within the following bounds:
PCMAX_L,f,c(i),i (p) ≤  PCMAX,f,c(i), i (p) ≤  PCMAX_H,f,c(i),i (p)
where PCMAX_L,f,c (i),i (p) and PCMAX_H,f,c(i),i (p) are the limits for a serving cell c(i) of slot numerology type i as specified in subclause 6.2.4.
The total UE configured maximum output power PCMAX (p,q) in a slot p of slot numerology or symbol pattern i,  and a slot q of slot numerology or symbol pattern j that overlap in time shall be set within the following bounds unless stated otherwise:
PCMAX_L(p,q) ≤  PCMAX (p,q)  ≤  PCMAX_H (p,q)
When slots p and q have different transmissions lengths and belong to different cells on different or same bands:
PCMAX_L (p,q) = MIN {10 log10 [pCMAX_L,f,c(i),i (p) + pCMAX_L,f,c(i),j (q)], PPowerClass, PEMAX,CA}
PCMAX_H (p,q) = MIN {10 log10 [pCMAX_ H,f,c(i),i (p) + pCMAX_ H,f,c(i),j (q)], PPowerClass, PEMAX,CA}
where pCMAX_L,f,c (i),i  and pCMAX_ H,f,c(i),i  are the respective limits PCMAX_L,f,c (i),i and PCMAX_H,f,c(i),i expressed in linear scale.
TREF and Teval are specified in Table 6.2A.4.1.3-0 when same and different slot patterns are used in aggregated carriers. For each TREF, the PCMAX_L is evaluated per Teval and given by the minimum value taken over the transmission(s) within the Teval; the minimum PCMAX_L over the one or more Teval is then applied for the entire TREF. PPowerClass shall not be exceeded by the UE during any period of time.
Table 6.2A.4.1.3-0: PCMAX evaluation window for different slot and channel durations
	TREF
	Teval
	Teval with frequency hopping

	TREF of largest slot duration over both UL CCs
	Physical channel length
	Min(Tno_hopping, Physical Channel Length)



If the UE is configured with multiple TAGs and transmissions of the UE on slot i for any serving cell in one TAG overlap some portion of the first symbol of the transmission on slot i +1 for a different serving cell in another TAG, the UE minimum of PCMAX_L for slots i and i + 1 applies for any overlapping portion of slots i and i + 1. PPowerClass shall not be exceeded by the UE during any period of time.
The measured maximum output power PUMAX over all serving cells with same slot pattern shall be within the following range:
	PCMAX_L  – MAX{TL, TLOW(PCMAX_L) }  ≤  PUMAX  ≤  PCMAX_H  +  THIGH(PCMAX_H)
	PUMAX = 10 log10 ∑ pUMAX,c
where pUMAX,c  denotes the measured maximum output power for serving cell c expressed in linear scale. The tolerances TLOW(PCMAX) and THIGH(PCMAX) for applicable values of PCMAX are specified in Table 6.2A.4.1.3-1. The tolerance TL is the absolute value of the lower tolerance for applicable NR CA configuration as specified in Table 6.2A.1.3-1-2 for inter-band carrier aggregation.
The measured maximum output power PUMAX over all serving cells, when at least one slot has a different transmission numerology or symbol pattern, shall be within the following range:
	P'CMAX_L–  MAX{TL, TLOW (P'CMAX_L)} ≤  P'UMAX  ≤  P'CMAX_H + THIGH (P'CMAX_H)
	P'UMAX = 10 log10 ∑ p'UMAX,c
where p'UMAX,c  denotes the average measured maximum output power for serving cell c expressed in linear scale over TREF. The tolerances TLOW(P'CMAX) and THIGH(P'CMAX) for applicable values of P'CMAX are specified in Table 6.2A.4.1.3-1 for inter-band carrier aggregation. The tolerance TL is the absolute value of the lower tolerance for applicable NR CA configuration as specified in Table 6.2A.1.3-1 for inter-band carrier aggregation.
where:
	P'CMAX_L  = MIN{ MIN {10log10∑( pCMAX_L,f,c(i),i), PPowerClass} over all overlapping slots in TREF}
	P'CMAX_H = MAX{ MIN{10 log10 ∑ pEMAX,c , PPowerClass} over all overlapping slots in TREF}
Table 6.2A.4.1.3-1: PCMAX tolerance for uplink inter-band CA (two bands)
	PCMAX
(dBm)
	Tolerance
TLOW(PCMAX)
(dB)
	Tolerance
THIGH(PCMAX)
(dB)

	PCMAX = 23
	3.0
	2.0

	22 ≤ PCMAX < 23
	5.0
	2.0

	21 ≤ PCMAX < 22
	5.0
	3.0

	20 ≤ PCMAX < 21
	6.0
	4.0

	16 ≤ PCMAX < 20
	5.0

	11 ≤ PCMAX < 16
	6.0

	-40 ≤ PCMAX < 11
	7.0


[bookmark: _Toc21344304][bookmark: _Toc29801790][bookmark: _Toc29802214][bookmark: _Toc29802839]6.3A	Output power dynamics for CA
For inter-band carrier aggregation with one uplink carrier assigned to one NR band, the output power dynamics requirements in clause 6.3 apply.
[bookmark: _Toc21344305][bookmark: _Toc29801791][bookmark: _Toc29802215][bookmark: _Toc29802840]6.3A.1	Minimum output power for CA
[bookmark: _Toc21344306][bookmark: _Toc29801792][bookmark: _Toc29802216][bookmark: _Toc29802841]6.3A.1.1	VoidMinimum output power for intra-band contiguous CA
For intra-band contiguous carrier aggregation, the minimum output power is defined per carrier and the requirement is specified in clause 6.3.1.
[bookmark: _Toc21344307][bookmark: _Toc29801793][bookmark: _Toc29802217][bookmark: _Toc29802842]6.3A.1.2	Void
[bookmark: _Toc21344308][bookmark: _Toc29801794][bookmark: _Toc29802218][bookmark: _Toc29802843]6.3A.1.3	Minimum output power for inter-band CA
For inter-band carrier aggregation with uplink assigned to two NR bands, the minimum output power is defined per carrier and the requirement is specified in clause 6.3.1.
[bookmark: _Toc21344309][bookmark: _Toc29801795][bookmark: _Toc29802219][bookmark: _Toc29802844]6.3A.2	Transmit OFF power for CA
[bookmark: _Toc21344310][bookmark: _Toc29801796][bookmark: _Toc29802220][bookmark: _Toc29802845]6.3A.2.1	VoidTransmit OFF power for intra-band contiguous CA
For intra-band contiguous carrier aggregation, the transmit OFF power specified in clause 6.3.2.1 is applicable for each component carrier when the transmitter is OFF on all component carriers. The transmitter is considered to be OFF when the UE is not allowed to transmit on any of its ports.
[bookmark: _Toc21344311][bookmark: _Toc29801797][bookmark: _Toc29802221][bookmark: _Toc29802846]6.3A.2.2	Void
[bookmark: _Toc21344312][bookmark: _Toc29801798][bookmark: _Toc29802222][bookmark: _Toc29802847]6.3A.2.3	Transmit OFF power for inter-band CA
For inter-band carrier aggregation with uplink assigned to two NR bands, the transmit OFF power specified in clause 6.3.2.1 is applicable for each component carrier when the transmitter is OFF on all component carriers. The transmitter is considered to be OFF when the UE is not allowed to transmit on any of its ports.
[bookmark: _Toc21344313][bookmark: _Toc29801799][bookmark: _Toc29802223][bookmark: _Toc29802848]6.3A.3	Transmit ON/OFF time mask for CA
[bookmark: _Toc21344314][bookmark: _Toc29801800][bookmark: _Toc29802224][bookmark: _Toc29802849]6.3A.3.1	VoidTransmit ON/OFF time mask for intra-band contiguous CA
For s intra-band contiguous carrier aggregation, the general output power ON/OFF time mask specified in clause 6.3.3.1 is applicable for each component carrier during the ON power period and the transient periods. The OFF period as specified in clause 6.3.3.1 shall only be applicable for each component carrier when all the component carriers are OFF.
[bookmark: _Toc21344315][bookmark: _Toc29801801][bookmark: _Toc29802225][bookmark: _Toc29802850]6.3A.3.2	Void
[bookmark: _Toc21344316][bookmark: _Toc29801802][bookmark: _Toc29802226][bookmark: _Toc29802851]6.3A.3.3	Transmit ON/OFF time mask for inter-band CA
For inter-band carrier aggregation with uplink assigned to two NR bands, the general output power ON/OFF time mask specified in clause 6.3.3.1 is applicable for each component carrier during the ON power period and the transient periods. The OFF period as specified in clause 6.3.3.1 shall only be applicable for each component carrier when all the component carriers are OFF.
[bookmark: _Toc21344317][bookmark: _Toc29801803][bookmark: _Toc29802227][bookmark: _Toc29802852]6.3A.4	Power control for CA
[bookmark: _Toc21344318][bookmark: _Toc29801804][bookmark: _Toc29802228][bookmark: _Toc29802853]6.3A.4.1	Power control for intra-band contiguous CAVoid
[bookmark: _Toc368026265]6.3A.4.1.1	Absolute power tolerance
The absolute power tolerance is the ability of the UE transmitter to set its initial output power to a specific value for the first sub-frame at the start of a contiguous transmission or non-contiguous transmission with a transmission gap on each active component carriers larger than 20ms. The requirement can be tested by time aligning any transmission gaps on the component carriers.
[bookmark: _Toc368026266]6.3A.4.1.1.1		Minimum requirements
For intra-band contiguous carrier aggregation the absolute power control tolerance per component carrier is given in Table 6.3.4.2-1.
[bookmark: _Toc368026267]6.3A.4.1.2	Relative power tolerance
[bookmark: _Toc368026268]6.3A.4.1.2.1	Minimum requirements
For intra-band contiguous carrier aggregation, the requirements apply when the power of the target and reference sub-frames on each component carrier exceed the minimum output power as defined in subclause 6.3A.1 and the total power is limited by PUMAX as defined in subclause 6.2A.4. The UE shall meet the following requirements for transmission on both assigned component carriers when the average transmit power per PRB is aligned across both assigned carriers in the reference sub-frame:
a)	for all possible combinations of PUSCH and PUCCH transitions per component carrier, the corresponding requirements given in Table 6.3.4.2-1;
b)	for SRS transitions on each component carrier, the requirements for combinations of PUSCH/PUCCH and SRS transitions given in Table 6.3.4.2-1 with simultaneous SRS of constant SRS bandwidth allocated in the target and reference subrames;
c)	for RACH on the primary component carrier, the requirements given in Table 6.3.4.2-1 for PRACH.
For a) and b) above, the power step P between the reference and target subframes shall be set by a TPC command and/or an uplink scheduling grant transmitted by means of an appropriate DCI Format.
[bookmark: _Toc368026269]6.3A.4.1.3	Aggregate power control tolerance
For intra-band contiguous carrier aggregation, the aggregate power tolerance per component carrier is given in Table 6.3.4.2-1. The average power per PRB shall be aligned across both assigned carriers before the start of the test. The requirement can be tested with the transmission gaps time aligned between component carriers.

[bookmark: _Toc21344319][bookmark: _Toc29801805][bookmark: _Toc29802229][bookmark: _Toc29802854]6.3A.4.2	Void
[bookmark: _Toc21344320][bookmark: _Toc29801806][bookmark: _Toc29802230][bookmark: _Toc29802855]6.3A.4.3	Power control for inter-band CA
No requirements unique to CA operation are defined.
[bookmark: _Toc21344334]6.4A	Transmit signal quality for CA
[bookmark: _Toc21344335]6.4A.1	Frequency error for CA
[bookmark: _Toc21344336]6.4A.1.1	Void Frequency error for intra-band contiguous CA
For intra-band contiguous carrier aggregation the UE modulated carrier frequencies per band shall be accurate to within ±0.1 PPM observed over a period of one timeslot compared to the carrier frequency of primary component carrier received in the corresponding band. 
[bookmark: _Toc21344337]6.4A.1.2	Void
[bookmark: _Toc21344338]6.4A.1.3	Frequency error for inter-band CA
For inter-band carrier aggregation with uplink assigned to two NR bands, the frequency error requirements defined in subclause 6.4.1 shall apply on each component carrier with all component carriers active.
[bookmark: _Toc21344339]6.4A.2	Transmit modulation quality for CA
[bookmark: _Toc21344340]6.4A.2.1	VoidTransmit modulation quality for intra-band contiguous CA
For intra-band contiguous carrier aggregation, the requirements in subclauses 6.4A.2.3.1, 6.4A.2.3.2 applies.
The requirements in this clause apply with PCC and SCC in the UL configured and activated: PCC with PRB allocation and SCC without PRB allocation and without CSI reporting and SRS configured.
[bookmark: _Toc368026287]6.4A.2.3.1	Error Vector Magnitude
For the intra-band contiguous carrier aggregation, the Error Vector Magnitude requirement should be defined for each component carrier. Requirements only apply with PRB allocation in one of the component carriers. Similar transmitter impairment removal procedures are applied for CA waveform before EVM calculation as is specified for non-CA waveform in sub-section 6.4.2.1.
When a single component carrier is configured Table 6.4.2.1-1 apply.
The EVM requirements are according to Table 6.4A.2.3.1-1 if CA is configured in uplink with the parameters defined in Table 6.4.2.1-2.
Table 6.4A.2.3.1-1: Minimum requirements for Error Vector Magnitude
	
Parameter
	Unit
	Average EVM Level per CC

	Pi/2-BPSK 
	%
	30

	QPSK
	%
	17.5

	16 QAM 
	%
	12.5

	64 QAM 
	%
	8

	256 QAM
	%
	3.5


[bookmark: _Toc368026290]6.4A.2.3.2	In-band emissions

For intra-band contiguous carrier aggregation, the requirements in Table 6.4A.2.3.2-1 and 6.4A.2.3.2-2 apply within the aggregated transmission bandwidth configuration with both component carrier (s) active and one single contiguous PRB allocation of bandwidth  at the edge of the aggregated transmission bandwidth configuration.
The inband emission is defined as the interference falling into the non allocated resource blocks for all component carriers. The measurement method for the inband emissions in the component carrier with PRB allocation is specified in annex F.3. For a non allocated component carrier a spectral measurement is specified.

Table 6.4A.2.3.2-1: Minimum requirements for in-band emissions (allocated component carrier)
	Parameter 
	Unit
	Limit
	Applicable Frequencies

	General
	dB
	

	Any non-allocated (NOTE 2)

	IQ Image
	dB
	-28
	Output power > 10 dBm
	Image frequencies
(NOTE 3)

	
	
	-25
	0≤ Output power ≤ 10 dBm
	

	Carrier leakage
	dBc
	-28
	Output power > 10 dBm
	Carrier leakage frequency (NOTE 4,5)

	
	
	-25
	0 dBm ≤ Output power ≤ 10 dBm
	

	
	
	-20
	-30 dBm ≤ Output power ≤ 0 dBm
	

	
	
	-10
	-40 dBm  Output power < -30 dBm
	

	NOTE 1:	An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of  - 30 dB dB and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply.  is defined in NOTE 10. The limit is evaluated in each non-allocated RB. 
NOTE 2:	The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs
NOTE 3:   The applicable frequencies for this limit are those that are enclosed in the reflection of the allocated bandwidth, based on symmetry with respect to the carrier leakage frequency, but excluding any allocated RBs.
NOTE 4:	Exceptions to the general limit are allowed for up to two contiguous non-allocated RBs. The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in the non-allocated RB to the measured total power in all allocated RBs.
NOTE 5:   The applicable frequencies for this limit depend on the parameter txDirectCurrentLocation in UplinkTxDirectCurrent IE, and are those that are enclosed either in the RB containing the carrier leakage frequency, or in the two RBs immediately adjacent to the carrier leakage frequency  but excluding any allocated RB.


NOTE 6:	 is the Transmission Bandwidth (see section 5.3) not exceeding  .

NOTE 7:	 is the Transmission Bandwidth Configuration (see section 5.3) of the component carrier with RBs allocated. 

NOTE 8:	 is the limit specified in Table 6.4.2.1-1 for the modulation format used in the allocated RBs. 



NOTE 9:	 is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g.  or  for the first adjacent RB outside of the allocated bandwidth). 

NOTE 10:	 is an average of the transmitted power over 10 sub-frames normalized by the number of allocated RBs, measured in dBm.



Table 6.4A.2.3.2-2: Minimum requirements for in-band emissions (not allocated component carrier)
	Para-meter
	Unit
	Meas BW
NOTE 1
	Limit
	remark
	Applicable Frequencies

	General
	dB
	
BW of 1 RB 
	

	The reference value is the average power per allocated RB in the allocated component carrier 
	Any RB in the non allocated component carrier.
The frequency raster of the RBs is derived when this component carrier is allocated with RBs

	IQ Image
	dB
	
BW of 1 RB 
	
NOTE 2
	The reference value is the average power per allocated RB in the allocated component carrier
	
The frequencies of the contiguous non-allocated RBs are unknown.
The frequency raster of the RBs is derived when this component carrier is allocated with RBs

	
	
	
	-28
	Output power > 10 dBm
	
	

	
	
	
	-25
	0≤ Output power ≤ 10 dBm
	
	

	Carrier leakage
	 dBc
	BW of 1 RB 

	NOTE 3
	The reference value is the total power of the allocated RBs in the allocated component carrier
	The frequencies of the up to 2 non-allocated RBs are unknown.
The frequency raster of the RBs is derived when this component carrier is allocated with RBs

	
	
	
	-28
	Output power > 10 dBm
	
	

	
	
	
	-25
	0 dBm ≤ Output power ≤ 10 dBm
	
	

	
	
	
	-20
	-30 dBm ≤ Output power ≤ 0 dBm
	
	

	
	
	
	-10
	-40 dBm  Output power < -30 dBm
	
	

	NOTE1:	Resolution BWs smaller than the measurement BW may be integrated to achieve the measurement bandwidth.


NOTE 2:	Exceptions to the general limit is are allowed for up to +1 RBs within a contiguous width of +1 non-allocated RBs. 
NOTE 3:	Two Exceptions to the general limit are allowed for up to two contiguous non-allocated RBs
NOTE 4:	NOTES 1, 5, 6, 7, 8, 9 from Table 6.4A.2.3.1-1 apply for Table  6.4A.2.3.2-2 as well.

NOTE 5:	 for measured non-allocated RB in the non allocated component carrier may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.



[bookmark: _Toc21344341]6.4A.2.2	Void
[bookmark: _Toc21344342]6.4A.2.3	Transmit modulation quality for inter-band CA
For inter-band carrier aggregation with uplink assigned to two NR bands, the transmit modulation quality requirements shall apply on each component carrier as defined in clause 6.4.2 with all component carriers active.
[bookmark: _Toc21344385]6.5A	Output RF spectrum emissions for CA
For inter-band carrier aggregation with one uplink carrier assigned to one NR band, the output RF spectrum emissions requirements in subclause 6.5 apply.
[bookmark: _Toc21344386]6.5A.1	Occupied bandwidth for CA
[bookmark: _Toc21344387]6.5A.1.1	Void Occupied bandwidth for Intra-band contiguous CA
For intra-band contiguous carrier aggregation the occupied bandwidth is a measure of the bandwidth containing 99 % of the total integrated power of the transmitted spectrum. The OBW shall be less than the aggregated channel bandwidth defined in subclause 5.3A.3. 
[bookmark: _Toc21344388]6.5A.1.2	Void
[bookmark: _Toc21344389]6.5A.1.3	Occupied bandwidth for Inter-band CA
For inter-band carrier aggregation with uplink assigned to two NR bands, the occupied bandwidth is defined per component carrier. Occupied bandwidth is the bandwidth containing 99 % of the total integrated mean power of the transmitted spectrum on assigned channel bandwidth on the component carrier. The occupied bandwidth shall be less than the channel bandwidth specified in Table 6.5.1-1.

[bookmark: _Toc21344390]6.5A.2	Out of band emission for CA
[bookmark: _Toc21344391]6.5A.2.1	General
This section contains requirements for out of band emissions for UE configured of carrier aggregation.
[bookmark: _Toc21344392]6.5A.2.2	Spectrum emission mask
[bookmark: _Toc21344393]6.5A.2.2.1	VoidSpectrum emission mask for intra-band contiguous CA
For intra-band contiguous carrier aggregation the spectrum emission mask of the UE applies to frequencies (ΔfOOB) starting from the  edge of the aggregated channel bandwidth. For intra-band contiguous carrier aggregation, the power of any UE emission shall not exceed the levels specified in Table 6.5A.2.2.3-1 for the specified channel bandwidth.
Table 6.5A.2.2.3-1: General NR CA spectrum emission mask
	ΔfOOB
(MHz)
	Spectrum emission limit(dBm)
	MBW(MHz)

	± 0 - 1 
	-13
	Min(0.01*BWchannel_CA, 0.4)

	± 1 - 5
	-10
	1MHz

	± 5 – BWchannel_CA
	-13
	1MHz

	±BWchannel_CA- BWchannel_CA+5
	-25
	1MHz



[bookmark: _Toc21344394]6.5A.2.2.2	Void
[bookmark: _Toc21344395]6.5A.2.2.3	Spectrum emission mask for Inter-band CA
For inter-band carrier aggregation with uplink assigned to two NR bands, the spectrum emission mask of the UE is defined per component carrier while both component carriers are active and the requirements are specified in subclauses 6.5.2.1 and 6.5.2.2. If for some frequency spectrum emission masks of component carriers overlap then spectrum emission mask allowing higher power spectral density applies for that frequency. If for some frequency a component carrier spectrum emission mask overlaps with the channel bandwidth of another component carrier, then the emission mask does not apply for that frequency.

[bookmark: _Toc21344396]6.5A.2.3	Additional spectrum emission mask
[bookmark: _Toc21344397]6.5A.2.3.1	Void
[bookmark: _Toc21344398]6.5A.2.3.2	Void
[bookmark: _Toc21344399]6.5A.2.3.3	Additional spectrum emission mask for Inter-band CA
[bookmark: _Toc21344400]6.5A.2.4	Adjacent channel leakage ratio
[bookmark: _Toc21344401]6.5A.2.4.1	NR ACLR
[bookmark: _Toc21344402]6.5A.2.4.1.1	NR ACLR for intra-band contiguous CAVoid
[bookmark: _GoBack]For intra-band contiguous carrier aggregation the carrier aggregation the Adjacent Channel Leakage power Ratio is the ratio of the filtered mean power centred on the aggregated channel bandwidth to the filtered mean power centred on an adjacent aggregated channel bandwidth at nominal channel spacing. The assigned aggregated channel bandwidth power and adjacent aggregated channel bandwidth power are measured with rectangular filters with measurement bandwidths specified in Table 6.5A.2.4.1.3-1. If the measured adjacent channel power is greater than –50dBm then the NRACLR shall be higher than the value specified in Table 6.5A.2.4.1.3-1.
Table 6.5A.2.4.1.1-1: General requirements for intra-band contiguous CA ACLR
	
	ACLR / Measurement bandwidth

	CA ACLR
	30 dB

	CA Measurement bandwidth
(NOTE 1)
	Nominal channel space+MBWACLR,low/2+ MBWACLR,high/2

	Adjacent channel centre frequency offset (in MHz)
	+ BWChannel_CA
/
- BWChannel_CA

	NOTE 1: MBWACLR,low and MBWACLR,high are the single-channel ACLR measurement bandwidths specified for channel bandwidths  and  in 6.5.2.4.1, respectively.



[bookmark: _Toc21344403]6.5A.2.4.1.2	Void
[bookmark: _Toc21344404]6.5A.2.4.1.3	NR ACLR for Inter-band CA
For inter-band carrier aggregation with uplink assigned to two NR bands, the NR Adjacent Channel Leakage power Ratio (NRACLR) is defined per component carrier while both component carriers are active and the requirement is specified in subclause 6.5.2.4.1.

[bookmark: _Toc21344409]6.5A.3	Spurious emission for CA
[bookmark: _Toc21344410]6.5A.3.1	General spurious emissions
For inter-band carrier aggregation with uplink assigned to two NR bands, the spurious emission requirement Table 6.5.3.1-2 apply for the frequency ranges that are more than FOOB as defined in Table 6.5.3.1-1 away from edges of the assigned channel bandwidth on a component carrier. If for some frequency a spurious emission requirement of individual component carrier overlaps with the spectrum emission mask or channel bandwidth of another component carrier then it does not apply.
NOTE:	For inter-band carrier aggregation with uplink assigned to two NR bands the requirements in Table 6.5.3.1-2 could be verified by measuring spurious emissions at the specific frequencies where second and third order intermodulation products generated by the two transmitted carriers can occur; in that case, the requirements for remaining applicable frequencies in Table 6.5.3.1-2 would be considered to be verified by the measurements verifying the one uplink inter-band CA spurious emission requirement.
For intra-band contiguous carrier aggregation the spurious emission limits apply for the frequency ranges that are more than FOOB (MHz) in Table 6.5A.3.1-1 from the edge of the aggregated channel bandwidth. For frequencies ΔfOOB greater than FOOB as specified in Table 6.5A.3.1-1 the spurious emission requirements in Table 6.5.3.1-2 are applicable.
Table 6.5A.3.1-1: Boundary between out of band and spurious emission domain for intra-band contiguous carrier aggregation
	Aggregated Channel bandwidth
	OOB boundary FOOB (MHz) 

	BWChannel_CA
	BWChannel_CA + 5




<End of change>
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