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	Reason for change:
	The NR band power class indication by ue-PowerClass can be replaced by ue-PowerClassPerBandPerBC-r17 for band combinations including bands for which two TX connectors are needed to meet the per-band power class. This means that the upper bound Pcmax,f,c is reduced and the PH modified.

Another issue issue is that the power classes reported for supported band combinations (BC) are not consistent with the power class indicated for a supported NR band. An example of reported inter-band combinations by a UE in the field supporting PC2 for Band n77 (the CA BW classes indicated for dl/ul and the power class by the powerClass for the BC):

BC#47    n66 b/-    n77 a/a                                  [DL CA_n66B-n77A]
BC#48    n66 a/-    n77 c/a                 PC2          [DL CA_n66A-n77C]
BC#49    n66 a/-    n77 a/a   n77 a/-   PC2          [DL CA_n66B-n77(2A)]
         
with CA_n77A in the UL with the same MIMO capability (30kHz 100MHz 2L). Why is PC2 not supported for UL CA_n77A in BC#47? Absence of powerClass for the BC means PC3. PC2 is supported for the n77 a/a fallback for both BC#48 and BC#49.

For inter-band UL CA BCs, the PHR for serving cells are not correct in case 

· the power class for a band is modified (derated) by the per-band-per-BC power class ue-PowerClassPerBandPerBC-r17
· the power class of the band combination is lower than the NR-band power class

The power class for applicable for MPR/A-MPR per serving cell is unclear in case the power class of the band combination is lower than the NR-band power class. 


	                
	 

	Summary of change:
	Clauses 6.2A.2 and 6.2A.3: the MPR and A-MPR for a serving cell of a band combination is determined by the minimum of the per-band power class and the per-BC power class and the number of transmitter connectors used, e.g. with dual-TX. .

Clause 6.2A.4 (configured maximum output power): the Pcmax,f,c is upper bounded 
· if the power class for a band as indicated by ue-PowerClass is modified (derated) by the per-band-per-BC power class ue-PowerClassPerBandPerBC-r17
· by the minimum of the per-band power class and the per-BC power class similar to the cases for EN-DC specified in 38.101-3.





	
	

	Consequences if not approved:
	The PHR is overestimated when the power class of the band combination is lower that of the NR-band or when the power class for a band is modified (derated) by the per-band-per-BC ue-PowerClassPerBandPerBC-r17.



	
	

	Clauses affected:
	6.2A.2.3, 6.2A.3.1.3, 6.2A.4.1.1, 6.2A.4.1.2, 6.2A.4.1.3
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6.2A.2.3	UE maximum output power reduction for Inter-band CA
For inter-band carrier aggregation with one uplink carrier assigned to one NR band, the requirements in subclause 6.2.2 apply. 
For inter-band carrier aggregation with two uplink contiguous carrier assigned to one NR band, the maximum output power reduction requirements for intra-band contiguous carrier aggregation in subclause 6.2A.2.1 apply for that band. 
[bookmark: _Toc45888112][bookmark: _Toc45888711][bookmark: _Toc61367355][bookmark: _Toc61372738][bookmark: _Toc68230679][bookmark: _Toc69084092][bookmark: _Toc75467101][bookmark: _Toc76509123][bookmark: _Toc76718113][bookmark: _Toc83580423][bookmark: _Toc84404932][bookmark: _Toc84413541]For inter-band carrier aggregation with two uplink non-contiguous carrier assigned to one NR band, the maximum output power reduction requirements for intra-band non-contiguous carrier aggregation in subclause 6.2A.2.2 apply for that band. 
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. 
For combinations of intra-band and inter-band carrier aggregation with three uplink component carriers (up to two contiguously aggregated carriers per operating band), the maximum output power reduction requirements specified in subclause 6.2.2 apply for the NR band supporting one component carrier, and for the NR band supporting two contiguous component carriers the requirements specified in subclause 6.2A.2.1 apply.
The MPRc allowed for serving cell c of a configured band combination is determined according to the power class given by
MIN {PPowerClass – ΔPPowerClass, PPowerClass,CA – ΔPPowerClass,CA}
and the number of transmitter connectors used, with PPowerClass the maximum UE power for serving cell c specified in Table 6.2.1-1 without taking into account the tolerance and indicated by ue-PowerClassPerBandPerBC-r17, if present, ue-PowerClass otherwise, while 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 and indicated by powerClass. ΔPPowerClass and ΔPPowerClass,CA are specified in clause 6.2.4 and 6.2A.4.3, respectively. 
6.2A.2.4	Void
< text omitted >
6.2A.3.1.3	UE additional maximum output power reduction for Inter-band CA
Unless otherwise stated, for inter-band carrier aggregation with one uplink carrier assigned to one NR band, the requirements in subclause 6.2.3 apply.
Unless otherwise stated, for inter-band carrier aggregation with two uplink contiguous carrier assigned to one NR band, the additional maximum output power reduction requirements for intra-band contiguous carrier aggregation in subclause 6.2A.3.1.1 apply for that band, for inter-band carrier aggregation with two uplink non-contiguous carrier assigned to one NR band, the additional maximum output power reduction requirements for intra-band contiguous carrier aggregation in subclause 6.2A.3.1.2 apply for that band.
For combinations of intra-band and inter-band carrier aggregation with three uplink component carriers (up to two contiguously aggregated carriers per operating band), the additional maximum output power reduction requirements specified in subclause 6.2.3 apply for the NR band supporting one component carrier, and for the NR band supporting two contiguous component carriers the requirements specified in subclause 6.2A.3.1.1apply.
Unless specified in Table 6.2A.3.1.3-1, for inter-band carrier aggregation with uplink assigned to two NR bands, the requirements in clause 6.2.3 apply only to the indicated carrier. The requirements in Table 6.2A.3.1.3-1 are specified in terms of an additional spectrum emission requirement with their associated network signalling values and the allowed A-MPR. Unless otherwise stated, the combined requirements and allowed A-MPR are applicable on both bands when both component carriers are active. Additional spurious emission requirements are signalled by the network to indicate that the UE shall meet the additional requirement for a specific deployment scenario as part of the cell handover/broadcast message. 
To meet the additional requirements, additional maximum power reduction (A-MPR) is allowed for the maximum output power as specified in Table 6.2.1-1. Unless stated otherwise, the total reduction to UE maximum output power is max(MPR, A-MPR) where MPR is defined in clause 6.2.2. In case of a power class 3 UE, when IE powerBoostPi2BPSK is set to 1, power class 2 A-MPR values apply.
For almost contiguous allocations in CP-OFDM waveforms in power class 3, the allowed A-MPR defined in clause 6.2.3 is increased by CEIL{ 10 log10(1 + NRB_gap / NRB_alloc), 0.5 } dB, where NRB_gap is the total number of unallocated RBs between allocated RBs and NRB_alloc is the total number of allocated RBs, and the parameter LCRB is replaced by NRB_alloc + NRB_gap in specifying the RB allocation regions. 
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. 
The A-MPRc allowed for serving cell c of a configured inter-band combination is determined according to the power class applicable for MPRc as specified in clause 6.2A.2.3.
The emission requirements specified in Table 6.2A.3.1.3-1 also apply for the frequency ranges that are less than FOOB (MHz) in Table 6.5.3.1-1 from the edge of the channel bandwidth.
< text omitted >
[bookmark: _Toc21344270][bookmark: _Toc29801756][bookmark: _Toc29802180][bookmark: _Toc29802805][bookmark: _Toc36107547][bookmark: _Toc37251313][bookmark: _Toc45888119][bookmark: _Toc45888718][bookmark: _Toc61367363][bookmark: _Toc61372746][bookmark: _Toc68230687][bookmark: _Toc69084100][bookmark: _Toc75467109][bookmark: _Toc76509131][bookmark: _Toc76718121][bookmark: _Toc83580431][bookmark: _Toc84404940][bookmark: _Toc84413549][bookmark: _Toc21344271][bookmark: _Toc29801757][bookmark: _Toc29802181][bookmark: _Toc29802806][bookmark: _Toc36107548][bookmark: _Toc37251314][bookmark: _Toc45888120][bookmark: _Toc45888719]6.2A.4.1.1	Configured 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.
For a UE configured with uplink contiguous intra-band CA, tThe configured maximum output power PCMAX,c  for each transmission occasion on serving cell c shall be set as specified in clause 6.2.4, 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, PPowerClass – ΔPPowerClass, PEMAX,CA, 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 and indicated by ue-PowerClass;
-	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.1.1-1 for the band combination without taking into account the tolerance specified in the Table 6.2A.1.1-1 and indicated by powerClass; 
-	ΔPPowerClass,CA = 3 dB for a power class 2 capable UE as specified below; otherwise ΔPPowerClass, CA = 0 dB;  
but with MPRc = MPR and A-MPRc = A-MPR with MPR and A-MPR as determined by subclause 6.2A.2.1 and 6.2A.3.1.1, respectively. For PH reporting the following exception applies: if the UE is configured with multiple uplink serving cells, the power PCMAX,c  used for the purpose of PH reporting on first serving cell c = c1 does not consider for computation of the PH report transmissions on a second serving cell c2 as exempted  in subclause 7.7.1 in [8]. There is one power management term for the UE, denoted P-MPR, and P-MPR c = P-MPR. 
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,CA– ΔPPowerClass,CA) – MAX(MAX(MPR, A-MPR) + ΔTIB,c + TC + TRxSRS, P-MPRc ) }
	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.1.1-1 without taking into account the tolerance;
-	MPR and A-MPR are specified in clause 6.2A.2 and 6.2A.3, respectively;
-	ΔPPowerClass,CA = 3 dB for a power class 2 capable UE when 10 log10 ∑ pEMAX,c of 23 dBm or lower is indicated; or when PEMAX,CA  of 23dBm or lower is indicated; or when the field of UE capability maxUplinkDutyCycle-PC2-FR1 is absent and the percentage of total uplink symbols transmitted on all UL CCs in a certain evaluation period is larger than 50%; or when the field of UE capability maxUplinkDutyCycle-PC2-FR1 is not absent and the percentage of total uplink symbols transmitted in a certain evaluation period is larger than maxUplinkDutyCycle-PC2-FR1 as defined in TS 38.331 (The exact evaluation period is no less than one radio frame); otherwise ΔPPowerClass,CA = 0 dB;
-	TIB,c is the additional tolerance for 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; 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
< text omitted >
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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 subclause 6.2.4.
For a UE configured with uplink non-contiguous intra-band CA, tThe configured maximum output power PCMAX,c  for each transmission occasion on serving cell c shall be set as specified in subclause 6.2A.4.1.1, but with MPRc = MPR and A-MPRc = A-MPR with MPR and A-MPR as determined by subclause 6.2A.2.2 and 6.2A.3.1.2, respectively. For PH reporting the following exception applies: if the UE is configured with multiple uplink serving cells, the power PCMAX,c  used for the purpose of PH reporting on first serving cell c = c1 does not consider for computation of the PH report transmissions on a second serving cell c2 as exempted  in subclause 7.7.1 in [8]. There is one power management term for the UE, denoted P-MPR, and P-MPR c = P-MPR.
The total configured maximum output power PCMAX shall be set within the following bounds:
	PCMAX_L ≤ PCMAX ≤ PCMAX_H
For uplink intra-band non-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,CA – ΔPPowerClass,CA) – MAX(MAX(MPRc, A-MPRc) + ΔTIB,c + TC + DTRxSRS, P-MPR ) }
	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.1.2-1 without taking into account the tolerance;
-	MPR and A-MPR are specified in subclause 6.2A.2 and subclause 6.2A.3 respectively;
-	ΔPPowerClass,CA = 3 dB for a power class 2 capable UE when 10 log10 ∑ pEMAX,c of 23 dBm or lower is indicated; or when PEMAX,CA  of 23dBm or lower is indicated; or when the field of UE capability maxUplinkDutyCycle-PC2-FR1 is absent and the percentage of total uplink symbols transmitted on all UL CCs in a certain evaluation period is larger than 50%; or when the field of UE capability maxUplinkDutyCycle-PC2-FR1 is not absent and the percentage of total uplink symbols transmitted in a certain evaluation period is larger than maxUplinkDutyCycle-PC2-FR1 as defined in TS 38.331 (The exact evaluation period is no less than one radio frame); otherwise ΔPPowerClass,CA = 0 dB;
-	TIB,c is the additional tolerance for 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; 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
< text omitted >
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.
For a UE configured with uplink inter-band CA, tThe configured maximum output power PCMAX,c  for each transmission occasion on serving cell c shall be set as specified in clause 6.2.4 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, PPowerClass – ΔPPowerClass, PEMAX,CA, 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 and 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 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 are applied as specified in sub-clause 6.2A.1.3; otherwise ΔPPowerClass, CA = 0 dB.  
, 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.
For uplink inter-band carrier aggregation, The MPRc and A-MPRc apply per serving cell c and transmission occasion asre specified in clause 6.2.2 and clause 6.2.3, respectively. P-MPR c accounts for power management for serving cell c. PCMAX,f,c  is calculated under the assumption that the transmit power is increased independently on all serving cellscomponent carriers.
The total configured maximum output power PCMAX shall be set within the following bounds:
	PCMAX_L ≤ PCMAX ≤ PCMAX_H
< end of changes >

