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[bookmark: _Toc21344255][bookmark: _Toc29801741][bookmark: _Toc29802165][bookmark: _Toc29802790][bookmark: _Toc36107532][bookmark: _Toc37251298][bookmark: _Toc45888101][bookmark: _Toc45888700][bookmark: _Toc61367342][bookmark: _Toc61372725][bookmark: _Toc68230666][bookmark: _Toc69084079][bookmark: _Toc75467088][bookmark: _Toc76509110][bookmark: _Toc76718100][bookmark: _Toc83580410][bookmark: _Toc84404919][bookmark: _Toc84413528]6.2A	Transmitter power for CA
6.2A.0	General
[bookmark: _Toc21344256][bookmark: _Toc29801742][bookmark: _Toc29802166][bookmark: _Toc29802791][bookmark: _Toc36107533][bookmark: _Toc37251299][bookmark: _Toc45888102][bookmark: _Toc45888701][bookmark: _Toc61367343][bookmark: _Toc61372726][bookmark: _Toc68230667][bookmark: _Toc69084080][bookmark: _Toc75467089][bookmark: _Toc76509111][bookmark: _Toc76718101][bookmark: _Toc83580411][bookmark: _Toc84404920][bookmark: _Toc84413529]Non-CA UL transmissions are not bounded by the power class for the band combination indicated by powerClass and powerClass may be ignored in setting the configured maximum output power for CA with single CC UL transmission when ue-PowerClassPerBandPerBC-r17 indicates higher power class than powerClass. In such scenario UE shall meet power class for a band indicated in ue-PowerClassPerBandPerBC-r17. If ue-PowerClassPerBandPerBC-r17 is not indicated to be higher than powerClass, UE output power in a band cannot exceed powerClass.
The non-CA and CA configurations for which minimum requirements have been evaluated for Power Class 2 or Power Class 1.5 operation are indicated in clause 5.5A.
6.2A.1	UE maximum output power for CA
<End of change 1>
<Start of change 2>
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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 clause 6.2.4, except that the UE power class for serving cell c on the specific operating band shall be determined by the ue-PowerClassPerBandPerBC-r17 IE [7] as indicated for the band combination if signalled. modified by PEMAX,CA, PPowerClass,CA and ΔPPowerClass,CA as follows,
PCMAX_L,f,c = MIN {MIN(PEMAX,c, PEMAX,CA) – ∆TC,c,  MIN(PPowerClass – ΔPPowerClass, PPowerClass,CA – ΔPPowerClass,CA) – MAX(MAX(MPRc+∆MPRc, A-MPRc)+ ΔTIB,c + ∆TC,c + ∆TRxSRS, P-MPRc) }
PCMAX_H,f,c = MIN {PEMAX,c, PEMAX,CA, PPowerClass – ΔPPowerClass, PPowerClass,CA – ΔPPowerClass,CA }
where
-	PPowerClass is the maximum UE power for serving cell c specified in Table 6.2.1-1 without taking into account the tolerance as indicated by ue-PowerClassPerBandPerBC-r17 if present, ue-PowerClass otherwise;
-	PEMAX,CA is the value indicated by p-NR-FR1 or by p-UE-FR1 whichever is the smallest if both are present;
-	PPowerClass,CA is the maximum UE power specified in Table 6.2A.1.3-1 for the band combination without taking into account the tolerance specified in the Table 6.2A.1.3-1 and indicated by powerClass if present, the default power class otherwise; if the UE indicates higherPowerLimit-r17 as specified in Table 6.2A.1.3-1 and ΔPPowerClass, CA = 0, PPowerClass,CA is replaced by 10 log10 ∑ pPowerClass,c, where pPowerClass,c is the maximum UE power for serving cell c as specified in sub-clause 6.2.4 and given in linear scale;
-	ΔPPowerClass,CA = 3 dB for a power class 2 capable UE when the requirements of default power class of the band combination apply as specified in sub-clause 6.2A.1.3; ΔPPowerClass, CA = 0 dB otherwise.
The parameters PPowerClass,CA and ΔPPowerClass,CA shall be ignored in determining the PCMAX_H,f,c for non-CA transmissions when by ue-PowerClassPerBandPerBC-r17 indicates a higher output power than powerClass.
For uplink inter-band carrier aggregation, MPRc and A-MPRc apply per serving cell c and are specified in clause 6.2.2 and clause 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 and there is simultaneous transmission on serving cells in different operating bands,
	PCMAX_L = MIN {10log10∑ MIN [ pEMAX,c/ (DtC,c),  pPowerClass.c/(MAX(mprc·∆mprc, a-mprc)·DtC,c ·DtIB,c·DtRxSRS,c) , pPowerClass,c/pmprc], PEMAX,CA, PPowerClass,CA-ΔPPowerClass, CA}
	PCMAX_H = MIN{10 log10 ∑ pEMAX,c , PEMAX,CA, PPowerClass,CA-ΔPPowerClass, CA}
where
-	pEMAX,c is the linear value of PEMAX, c which is given by IE P-Max for serving cell c in [7];
-	PPowerClass,CA 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; If the UE indicates higherPowerLimit-r17 for an eligible CA configuration as specified in Table 6.2A.1.3-1 and ΔPPowerClass, CA = 0, PPowerClass,CA is replaced by 10 log10 ∑ pPowerClass,c.
-	pPowerClass,c is the linear value of the maximum UE power for serving cell c specified in Table 6.2.1-1 according to ue-PowerClassPerBandPerBC-r17 if indicated or ue-PowerClass otherwise without taking into account the tolerance;
-	ΔPPowerClass,CA = 3 dB for a power class 2 capable UE when the requirements of default power class are applied as specified in sub-clause 6.2.A.1.3; otherwise ΔPPowerClass, CA = 0 dB;  
-	mpr c and a-mpr c are the linear values of MPR c and A-MPR c as specified in clause 6.2.2 and clause 6.2.3, respectively;
-	∆mpr c is the linear value of ∆MPR c as specified in clause 6.2.2;
-	pmprc is the linear value of P-MPR c;
-	∆tRxSRS,c  is the linear value of ∆TRxSRS,c;
-	DtC,c is the linear value of DTC,c. DtC,c = 1.41 when NOTE 2 in Table 6.2A.1.3-1 applies for a serving cell c, otherwise DtC,c = 1;
-	DtIB,c  is the linear value of the inter-band relaxation term DTIB,c of the serving cell c as specified in clause 6.2A.4.2 for NR CA, clause 6.2C.2 for SUL, or TS 38.101-3 clause  6.2B.4.2 for EN-DC; otherwise DtIB,c = 1; In case the UE supports more than one of band combinations for CA, SUL or DC, and an operating band belongs to more than one band combinations then
a)	When the operating band frequency range is ≤ 1 GHz, the applicable additional DTIB,c shall be the average value for all band combinations defined in clause 6.2A.4.2, 6.2C.2 in this specification and 6.2B.4.2 in TS 38.101-3 [3], truncated to one decimal place that apply for that operating band among the supported band combinations. In case there is a harmonic relation between low band UL and high band DL, then the maximum ∆TIB,c among the different supported band combinations involving such band shall be applied
b)	When the operating band frequency range is > 1 GHz, the applicable additional ∆TIB,c shall be the maximum value for all band combinations defined in clause 6.2A.4.2, 6.2C.2 in this specification and 6.2B.4.2 in TS 38.101-3 [3] for the applicable operating bands.
-	PEMAX,CA is the value indicated by p-NR-FR1 or by p-UE-FR1 whichever is the smallest if both are present.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 clause 6.2.4, except that the UE power class for the serving cell c(i) on the specific operating band shall be determined by the ue-PowerClassPerBandPerBC-r17 IE [7] as indicated for the band combination if signalled.
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 bands:
PCMAX_L (p,q) = MIN {10 log10 [pCMAX_L,f,c(i),i (p) + pCMAX_L,f,c(i),j (q)], PPowerClass,CA, PEMAX,CA}
PCMAX_H (p,q) = MIN {10 log10 [pCMAX_ H,f,c(i),i (p) + pCMAX_ H,f,c(i),j (q)], PPowerClass,CA, 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 and pPowerClass,c is the linear value of the maximum UE power for serving cell c specified in Table 6.2.1-1 according to ue-PowerClassPerBandPerBC-r17 if indicated or ue-PowerClass otherwise without taking into account the tolerance; If the UE indicates higherPowerLimit-r17, PPowerClass,CA is replaced by 10 log10 ∑ pPowerClass,c.
For combinations of intra-band and inter-band carrier aggregation with UE configured for transmission on three serving cells (up to two contiguously aggregated carriers per operating band), the following apply:
The UE power class for the serving cell(s) on the operating band Bi including intra-band carrier aggregation shall be determined by the ue-PowerClassPerBandPerBC-r17 IE [7] as indicated for the band combination if signalled.
For the case when p and q belong to the same band and k belongs to a different band, but p, q and k are of the same numerology and slot patterns.
	PCMAX_L = MIN {10log10∑( pCMAX_L, Bi), PEMAX,CA, PPowerClass.CA }
	PCMAX_H = MIN{10 log10 ∑ pEMAX,c , PEMAX,CA, PPowerClass.CA }
Where
-	pCMAX_L, Bi is the linear values of PCMAX_L specified for the specific operating band Bi.
-	The linear value of PCMAX_L specified for uplink intra-band contiguous carrier aggregation in subclause 6.2A.4.1.1 applies for operating band supporting two contiguous serving cells, designated by its band index Bi. The linear value of PCMAX_L specified for single carrier in subclause 6.2.4 applies for operating band Bj supporting one serving cell. 
For the case when p and q belong to the same band and are of the same numerology i and slot patterns (p,q),while k belong to a different band and is of different numerology j and/or slot pattern on the 3rd cell then:
PCMAX_L (p,q,k) = MIN {10 log10 [pCMAX_L,Bi,i(p,q) + pCMAX_L,c(3),Bj,j(k)], PEMAX,CA, PPowerClass.CA }
PCMAX_H (p,q,k) = MIN {10 log10 [pCMAX_ H,Bi,i (p,q) + pCMAX_ H,c(3), Bj,j(k)], PEMAX,CA, PPowerClass.CA }
Where
-	pEMAX,c is the linear value of PEMAX, c which is given by IE P-Max for serving cell c in [7];
-	PEMAX,CA is p-UE-FR1 value signalled by RRC and defined in [38.331];
-	PPowerClass.CA 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 or Table 6.2F.1A.1-1 for shared spectrum bands;
[bookmark: _Hlk68173520]-	pCMAX_L,c(3),Bj,j(k) and pCMAX_ H,c(3), Bj,j(k) are the linear values of PCMAX_L and PCMAX_H respectively, specified for single carrier in subclause 6.2.4 and applies for operating band supporting one serving cell in the Bj band on numerology j, using slot pattern k;
-	pCMAX_L,Bi,i(p,q)  and pCMAX_ H,Bi,i (p,q) are the linear values of PCMAX_L respectively PCMAX_H for uplink intra-band contiguous carrier aggregation specified in subclause 6.2A.4.1.1 which applies for operating band Bi on numerology i, supporting two contiguous serving cells, using the same slot pattern (p,q).
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. The lesser of PPowerClass,CA and PEMAX,CA 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. The lesser of PPowerClass,CA and PEMAX,CA 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 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,CA} over all overlapping slots in TREF}
	P'CMAX_H = MAX{ MIN{10 log10 ∑ pEMAX,c , PPowerClass,CA} over all overlapping slots in TREF}
If the UE indicates higherPowerLimit-r17, PPowerClass,CA is replaced by 10 log10 ∑ pPowerClass,c

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)

	23 ≤ PCMAX ≤ 28
	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
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<End of change 2>

<Start of change 3>
[bookmark: _Toc21344437][bookmark: _Toc29801924][bookmark: _Toc29802348][bookmark: _Toc29802973][bookmark: _Toc36107715][bookmark: _Toc37251489][bookmark: _Toc45888396][bookmark: _Toc45888995][bookmark: _Toc61367713][bookmark: _Toc61373096][bookmark: _Toc68231046][bookmark: _Toc69084459][bookmark: _Toc75467470][bookmark: _Toc76509492][bookmark: _Toc76718482][bookmark: _Toc83580829][bookmark: _Toc84405338][bookmark: _Toc84413947]7.3A.2.3	Reference sensitivity power level for Inter-band CA
[bookmark: _Toc21344438][bookmark: _Toc29801925][bookmark: _Toc29802349][bookmark: _Toc29802974][bookmark: _Toc36107716][bookmark: _Toc37251490][bookmark: _Toc45888397][bookmark: _Toc45888996][bookmark: _Toc61367714][bookmark: _Toc61373097][bookmark: _Toc68231047][bookmark: _Toc69084460][bookmark: _Toc75467471][bookmark: _Toc76509493][bookmark: _Toc76718483][bookmark: _Toc83580830][bookmark: _Toc84405339][bookmark: _Toc84413948]For inter-band carrier aggregation with one component carrier per operating band and the uplink assigned to one NR band the throughput shall be ≥ 95 % of the maximum throughput of the reference measurement channels as specified in Annexes A.2.2.2, A.3.2, and A.3.3 (with one sided dynamic OCNG Pattern OP.1 FDD/TDD for the DL-signal as described in Annex A.5.1.1/A.5.2.1 with parameters specified in  Table 7.3.2-1a, Table 7.3.2-1b, Table 7.3.2-2, Table 7.3.2-3, and in Table 7.3F.2-1, Table 7.3F.2-2, Table 7.3F.2-3 for inter-band CA with one shared spectrum channel access band, modified in accordance with clause 7.3A.3.2. The reference sensitivity is defined to be met with all downlink component carriers active and one of the uplink carriers active. Exceptions to reference sensitivity are allowed in accordance with clause 7.3A.4, 7.3A.5 and 7.3A.6. When ue-PowerClassPerBandPerBC-r17 indicates higher power class than powerClass for a band of a CA configuration for which the power class indicated in ue-PowerClassPerBandPerBC-r17 is not applicable according to clause 5.5A.3, reference sensitivity including exceptions in accordance with clause 7.3A.4, 7.3A.5 and 7.3A.6 shall be tested with output power limited to power class indicated by powerClass.
For the combination of intra-band and inter-band carrier aggregation, the intra-band CA relaxation, ΔRIBC and ΔRIBNC, are also applied according to the clause 7.3A.2.1 and 7.3A.2.2.
7.3A.2.4	Void
<End of change 3>

