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< start of changes >
[bookmark: _Toc21339330][bookmark: _Toc29804547][bookmark: _Toc36548117][bookmark: _Toc37253335][bookmark: _Toc37253667][bookmark: _Toc37321436][bookmark: _Toc37322621][bookmark: _Toc45889489][bookmark: _Toc52203680][bookmark: _Toc53172470]6.2A	Transmitter power for CA
[bookmark: _Toc21339331][bookmark: _Toc29804548][bookmark: _Toc36548118][bookmark: _Toc37253336][bookmark: _Toc37253668][bookmark: _Toc37321437][bookmark: _Toc37322622][bookmark: _Toc45889490][bookmark: _Toc52203681][bookmark: _Toc53172471]6.2A.1	UE maximum output power for CA
For downlink intra-band contiguous and non-contiguous carrier aggregation with a single uplink component carrier configured in the NR band, the maximum output power is specified in clause 6.2.1.
For uplink intra-band contiguous carrier aggregation for any CA bandwidth class, the maximum output power is specified in clause 6.2.1.
Power class 3 is default power class.
[bookmark: _Toc21339332][bookmark: _Toc29804549][bookmark: _Toc36548119][bookmark: _Toc37253337][bookmark: _Toc37253669][bookmark: _Toc37321438][bookmark: _Toc37322623][bookmark: _Toc45889491][bookmark: _Toc52203682][bookmark: _Toc53172472]6.2A.2	UE maximum output power reduction for CA
[bookmark: _Toc21339333][bookmark: _Toc29804550][bookmark: _Toc36548120][bookmark: _Toc37253338][bookmark: _Toc37253670][bookmark: _Toc37321439][bookmark: _Toc37322624][bookmark: _Toc45889492][bookmark: _Toc52203683][bookmark: _Toc53172473]6.2A.2.1	General
The UE is defined to be configured for CA operation when it has at least one of UL or DL configured for CA. In CA operation, the UE may reduce its maximum output power due to higher order modulations and transmit bandwidth configurations. This Maximum Power Reduction (MPR) is defined in clauses below. 
The cumulative aggregated channel bandwidth is defined as the frequency band from the lowest edge of the lowest CC to the upper edge of the highest CC of all UL and DL configured CCs. When the maximum output power of a UE is modified by MPR, the power limits specified in clause 6.2A.4 apply.
The requirements in the following clauses are only applicable to intra-band contiguous uplink CA, with the aggregated channel bandwidth up to 800 MHz. In case the CA configuration consists of a single UL CC, where necessary for determining MPR, BWchannel shall be used as BWchannel_CA. 
[bookmark: _Toc21339334][bookmark: _Toc29804551][bookmark: _Toc36548121][bookmark: _Toc37253339][bookmark: _Toc37253671][bookmark: _Toc37321440][bookmark: _Toc37322625][bookmark: _Toc45889493][bookmark: _Toc52203684][bookmark: _Toc53172474]6.2A.2.2	Maximum output power reduction for power class 1
For power class 1, MPR for UL contiguous allocations within the cumulative aggregated bandwidth is defined as:
MPRC_CA = max(MPRWT_C_CA, MPRnarrow)
Where,
MPRnarrow = 14.4 dB, when BWalloc,RB is less than or equal to 1.44 MHz, MPRnarrow = 10 dB, when 1.44 MHz < BWalloc,RB ≤ 10.8 MHz, where BWalloc,RB is the bandwidth of the RB allocation size.
MPRWT_C_CA is the maximum power reduction due to modulation orders, transmit bandwidth configurations, and waveform types. MPRWT_C_CA is defined in Table 6.2A.2.2-1.
Table 6.2A.2.2-1: Maximum power reduction (MPRWT_C_CA) for UE power class 1
	Waveform Type
	Cumulative aggregated channel bandwidth (CABW)

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

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

	
	QPSK
	≤ 6.5
	8.7
	9.2

	
	16 QAM
	≤ 6.5
	8.7
	9.2

	
	64 QAM
	≤ 9.0
	10.7
	11.2

	CP-OFDM
	QPSK
	≤ 6.5
	8.7
	9.2

	
	16 QAM
	≤ 6.5
	8.7
	9.2

	
	64 QAM
	≤ 9.0
	10.7
	11.2

	NOTE 1:	(Void)



In case of a contiguous RB, DFT-s-BPSK or DFT-s-QPSK UL allocation in a single CC of a CA configuration with contiguous CCs, and whose cumulative aggregated BW  400MHz, MPRWT_C_CA shall be derived instead as MAX(MPR1, MPR2), where: 
MPR1 shall be determined from Table 6.2.2.1-1 if CABW  200 MHz, from Table 6.2.2.1-2 if CABW > 200 MHz. 
MPR2 shall be determined from Table 6.2.2.1-1 if UL BWchannel_CA  200 MHz, from Table 6.2.2.1-2 if UL BWchannel_CA > 200 MHz. 
and assume all UL CCs use the same SCS for the purpose of determination of inner and outer RB allocations in Table 6.2.2.1-1 and Table 6.2.2.1-2: 
NRB shall be chosen as the sum of NRB of all constituent UL CCs in the CA configuration. 
LCRB shall be chosen as BWalloc,RB
RBstart shall be derived as: RBstart_allocatedCC+NRB_unallocatedCC_low
RBstart_allocatedCC is the index of the first unallocated RB in the CC with allocation
NRB_unallocatedCC_low is the sum of NRB in all UL CCs lower in frequency compared to the CC with allocation
BWchannel_CA is the aggregated channel bandwidth of the UL CA configuration
When different waveform types exist across CCs, the requirement is set by the waveform type used in the configuration with the largest MPRC_CA.
For non-contiguous RB allocations, the following rule for MPR applies:
MPR = max(MPRC_CA, -10*A + 14.4) 
Where:
A = NRB_alloc / NRB_agg_C.
NRB_alloc is the total number of allocated UL RBs
NRB_agg_C is the number of the aggregated RBs within the fully allocated cumulative aggregated channel bandwidth assuming lowest SCS among all configured CCs
[bookmark: _Toc21339335][bookmark: _Toc29804552][bookmark: _Toc36548122][bookmark: _Toc37253340][bookmark: _Toc37253672][bookmark: _Toc37321441][bookmark: _Toc37322626][bookmark: _Toc45889494][bookmark: _Toc52203685][bookmark: _Toc53172475]6.2A.2.3	Maximum output power reduction for power class 2
For power class 2, MPR specified in sub-clause 6.2A.2.4 applies. 
Table 6.2A.2.3-1: (Void)

[bookmark: _Toc21339336][bookmark: _Toc29804553][bookmark: _Toc36548123][bookmark: _Toc37253341][bookmark: _Toc37253673][bookmark: _Toc37321442][bookmark: _Toc37322627][bookmark: _Toc45889495][bookmark: _Toc52203686][bookmark: _Toc53172476]6.2A.2.4	Maximum output power reduction for power class 3
For power class 3, MPR for UL contiguous allocations within the cumulative aggregated bandwidth is denoted as MPRC_CA and is defined in Table 6.2A.2.4-1.
Table 6.2A.2.4-1: Maximum power reduction (MPRC_CA) for UE power class 3
	
	Cumulative aggregated channel bandwidth configuration(CABW)

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

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 5.0
	≤ 7.7
	≤ 8.2

	
	QPSK
	≤ 5.0
	≤ 7.7
	≤ 8.2

	
	16 QAM
	≤ 6.5
	≤ 8.7
	≤ 9.2

	
	64 QAM
	≤ 9.0
	≤ 10.7
	≤ 11.2

	CP-OFDM
	QPSK
	≤ 5.0
	≤ 7.7
	≤ 8.2

	
	16 QAM
	≤ 6.5
	≤ 8.7
	≤ 9.2

	
	64 QAM
	≤ 9.0
	≤ 10.7
	≤ 11.2

	NOTE 1:	(Void).



In case of a contiguous RB, DFT-s-BPSK or DFT-s-QPSK UL allocation in a single CC of a CA configuration with contiguous CCs, and whose cumulative aggregated BW  400MHz, MPRWT_C_CA shall be derived instead as MAX(MPR1, MPR2), where: 
MPR1 shall be determined from Table 6.2.2.3-1 if CABW  200 MHz, from Table 6.2.2.3-2 if CABW > 200 MHz. 
MPR2 shall be determined from Table 6.2.2.3-1 if ULBWchannel_CA  200 MHz, from Table 6.2.2.3-2 if UL BWchannel_CA > 200 MHz. 
and assume all UL CCs use the same SCS for the purpose of determination of inner and outer RB allocations in Table 6.2.2.3-1 and Table 6.2.2.3-2:
NRB shall be chosen as the sum of NRB of all constituent UL CCs in the CA configuration. 
LCRB shall be chosen as BWalloc,RB
RBstart shall be derived as: RBstart_allocatedCC+NRB_unallocatedCC_low
RBstart_allocatedCC is the index of the first unallocated RB in the CC with allocation
NRB_unallocatedCC_low is the sum of NRB in all UL CCs lower in frequency compared to the CC with allocation
BWchannel_CA is the aggregated channel bandwidth of the UL CA configuration
When different waveform types exist across CCs, the requirement is set by the waveform type used in the configuration with the highest contiguous MPR.
For non-contiguous RB allocations, the following rule for MPR applies:
MPR = max(MPRC_CA, -10*A +7.0) 
Where:
A = NRB_alloc / NRB_agg_C.
NRB_alloc is the total number of allocated UL RBs
NRB_agg_C is the number of the aggregated RBs within the fully allocated cumulative aggregated channel bandwidth assuming lowest SCS among all configured CCs
[bookmark: _Toc21339337][bookmark: _Toc29804554][bookmark: _Toc36548124][bookmark: _Toc37253342][bookmark: _Toc37253674][bookmark: _Toc37321443][bookmark: _Toc37322628][bookmark: _Toc45889496][bookmark: _Toc52203687][bookmark: _Toc53172477]6.2A.2.5	Maximum output power reduction for power class 4 
For power class 4, MPR specified in sub-clause 6.2A.2.4 applies.
< end of changes >

< start of changes >
[bookmark: _Toc21339423][bookmark: _Toc29804640][bookmark: _Toc36548210][bookmark: _Toc37253428][bookmark: _Toc37253760][bookmark: _Toc37321529][bookmark: _Toc37322714][bookmark: _Toc45889582][bookmark: _Toc52203774][bookmark: _Toc53172564]6.4A	Transmit signal quality for CA
6.4A.0	General 
The requirements in this clause apply if the UE has at least one of UL or DL configured for CA.
[bookmark: _Toc21339424][bookmark: _Toc29804641][bookmark: _Toc36548211][bookmark: _Toc37253429][bookmark: _Toc37253761][bookmark: _Toc37321530][bookmark: _Toc37322715][bookmark: _Toc45889583][bookmark: _Toc52203775][bookmark: _Toc53172565]6.4A.1	Frequency error
[bookmark: _Toc21339425]The requirements in this clause apply to UEs of all power classes. 
For intra-band contiguous carrier aggregation, the UE basic measurement interval of modulated carrier frequency is 1 UL slot. The mean value of basic measurements of UE modulated carrier frequencies per band shall be accurate to within ± 0.1 PPM observed over a period of 1ms of cumulated measurement intevals compared to the carrier frequency of primary component carrier received from the gNB.
The frequency error is defined as a directional requirement. The requirement is verified in beam locked mode on beam peak direction.
< end of changes >

< start changes >
[bookmark: _Toc21339460][bookmark: _Toc29804677][bookmark: _Toc36548247][bookmark: _Toc37253465][bookmark: _Toc37253797][bookmark: _Toc37321566][bookmark: _Toc37322751][bookmark: _Toc45889619][bookmark: _Toc52203811][bookmark: _Toc53172601]6.5A	Output RF spectrum emissions for CA
[bookmark: _Toc21339461][bookmark: _Toc29804678][bookmark: _Toc36548248][bookmark: _Toc37253466][bookmark: _Toc37253798][bookmark: _Toc37321567][bookmark: _Toc37322752][bookmark: _Toc45889620][bookmark: _Toc52203812][bookmark: _Toc53172602]6.5A.1	Occupied bandwidth for CA
In case the CA configuration consists of a single UL CC, the occupied bandwidth requirement defined in subclause 6.5.1 applies. For intra-band contiguous UL carrier aggregation, the occupied bandwidth is a measure of the bandwidth containing 99 % of the total integrated power of the transmitted spectrum. The occupied bandwidth for UL CA shall be less than the UL aggregated channel bandwidth defined in clause 5.3A.
The occupied bandwidth for CA is defined as a directional requirement. The requirement is verified in beam locked mode on beam peak direction.
[bookmark: _Toc21339462][bookmark: _Toc29804679][bookmark: _Toc36548249][bookmark: _Toc37253467][bookmark: _Toc37253799][bookmark: _Toc37321568][bookmark: _Toc37322753][bookmark: _Toc45889621][bookmark: _Toc52203813][bookmark: _Toc53172603]6.5A.2	Out of band emissions
[bookmark: _Toc21339463][bookmark: _Toc29804680][bookmark: _Toc36548250][bookmark: _Toc37253468][bookmark: _Toc37253800][bookmark: _Toc37321569][bookmark: _Toc37322754][bookmark: _Toc45889622][bookmark: _Toc52203814][bookmark: _Toc53172604]6.5A.2.1	Spectrum emission mask for CA
The requirement specified in this clause shall apply if the UE has at least one of UL or DL configured for CA or if the UE is configured for single CC operation with different channel bandwidths in UL and DL carriers. In case the CA configuration consists of a single UL CC, spectrum emission mask defined in subclause 6.5.2.1 applies. Spectral emission mask requirements do not apply at any frequency where IBE requirements of clause 6.4A.2.3 apply.
For intra-band UL contiguous carrier aggregation, the spectrum emission mask of the UE applies to frequencies (ΔfOOB) starting from the ± edge of the UL aggregated channel bandwidth (Table 5.3A.5-1). For any bandwidth class defined in Table 5.3A.5-1, the UE emission shall not exceed the levels specified in Table 6.5A.2.1-1. The requirement is verified in beam locked mode with the test metric of TRP (Link=TX beam peak direction, Meas=TRP grid).
Table 6.5A.2.1-1: General NR spectrum emission mask for intra-band contiguous CA in frequency range 2
	ΔfOOB
(MHz)
	Any carrier aggregation bandwidth class
	Measurement bandwidth

	 0-0.1*BWChannel_CA
	-5 
	1 MHz 

	 0.1*BWChannel_CA -2*BWChannel_CA
	-13
	1 MHz

	NOTE 1:	If carrier leakage or I/Q image lands inside the spectrum occupied by the configured UL and DL CCs, exception to the general spectrum emission mask limit applies. For carrier leakage the requirements specified in clause 6.4A.2.2 shall apply. For I/Q image the requirements specified in clause 6.4A.2.3 shall apply.(void)



[bookmark: _Toc21339464][bookmark: _Toc29804681][bookmark: _Toc36548251][bookmark: _Toc37253469][bookmark: _Toc37253801][bookmark: _Toc37321570][bookmark: _Toc37322755][bookmark: _Toc45889623][bookmark: _Toc52203815][bookmark: _Toc53172605]6.5A.2.3	Adjacent channel leakage ratio for CA
In case the CA configuration consists of a single UL CC, the adjacent channel leakage ratio defined in subclause 6.5.2.3 apply. For intra-band UL contiguous carrier aggregation, the carrier aggregation NR adjacent channel leakage power ratio (CA NRACLR) is the ratio of the filtered mean power centred on the UL aggregated channel bandwidth to the filtered mean power centred on an adjacent UL aggregated channel bandwidth at spacing equal to the UL aggregated channel bandwidth. The assigned UL aggregated channel bandwidth power and adjacent UL aggregated channel bandwidth power are measured with rectangular filters with measurement bandwidths specified in 6.5A.2.3-1. If the measured adjacent channel power is greater than -35 dBm then the NRACLR shall be higher than the value specified in Table 6.5A.2.3-1.
Table 6.5A.2.3-1: General requirements for CA NRACLR
	
	CA bandwidth class / CA NRACLR / Measurement bandwidth

	
	Any CA bandwidth class

	CA NRACLR for band n257, n258, n261
	17 dB

	CA NRACLR for band n260
	16 dB

	NR channel measurement bandwidth1
	BWChannel_CA  – 2*BWGB

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

	NOTE 1:	BWGB is defined in clause 5.3A.2. 



[bookmark: _Toc21339465][bookmark: _Toc29804682][bookmark: _Toc36548252][bookmark: _Toc37253470][bookmark: _Toc37253802][bookmark: _Toc37321571][bookmark: _Toc37322756][bookmark: _Toc45889624][bookmark: _Toc52203816][bookmark: _Toc53172606]6.5A.3	Spurious emissions for CA
6.5A.3.0	General spurious emissions for CA
This clause specifies the spurious emission requirements when the UE is configured for carrier aggregation. In case the CA configuration consists of a single UL CC, spurious emissions requirements defined in subclause 6.5.3 apply. Spurious emissions requirements do not apply at any frequency where IBE requirements of clause 6.4A.2.3 apply. The requirement is verified in beam locked mode with the test metric of TRP (Link=TX beam peak direction).
NOTE:	For measurement conditions at the edge of each frequency range, the lowest frequency of the measurement position in each frequency range should be set at the lowest boundary of the frequency range plus MBW/2. The highest frequency of the measurement position in each frequency range should be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement bandwidth defined for the protected band.
For intra-band contiguous UL carrier aggregation, the spurious emission limits apply for the frequency ranges that are more than FOOB (MHz) from the edge of the UL aggregated channel bandwidth, where FOOB is defined as the twice the UL aggregated channel bandwidth. For frequencies ΔfOOB greater than FOOB, the spurious emission requirements in Table 6.5.3-2 are applicable. If carrier leakage or I/Q image lands inside the spectrum occupied by the configured UL and DL CCs, exception to the spurious emissions requirement applies. For carrier leakage the requirements specified in clause 6.4A.2.2 shall apply. For I/Q image the requirements specified in clause 6.4A.2.3 shall apply.
[bookmark: _Toc21339466][bookmark: _Toc29804683][bookmark: _Toc36548253][bookmark: _Toc37253471][bookmark: _Toc37253803][bookmark: _Toc37321572][bookmark: _Toc37322757][bookmark: _Toc45889625][bookmark: _Toc52203817][bookmark: _Toc53172607]6.5A.3.1	Spurious emission band UE co-existence for CA
This clause specifies the requirements for the specified carrier aggregation configurations for coexistence with protected bands.
NOTE:	For measurement conditions at the edge of each frequency range, the lowest frequency of the measurement position in each frequency range should be set at the lowest boundary of the frequency range plus MBW/2. The highest frequency of the measurement position in each frequency range should be set at the highest boundary of the frequency range minus MBW/2. MBW denotes the measurement bandwidth defined for the protected band.
For intra-band contiguous carrier aggregation, the requirements in Table 6.5A.3.1-1 apply.
Table 6.5A.3-1: Void
Table 6.5A.3.1-1: Requirements for CA
	UL CA for any CA bandwidth class
	Spurious emission 

	
	Protected band / frequency range
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	CA_n257
	NR Band n260
	FDL_low 
	-
	FDL_high
	-2
	100
	

	
	Frequency range
	57000
	-
	66000
	2
	100
	

	
	Frequency range
	23600
	-
	24000
	1
	200
	2

	CA_n258
	Frequency range
	57000
	-
	66000
	2
	100
	

	CA_n260
	NR Band 257
	FDL_low 
	-
	FDL_high
	-5
	100
	

	
	NR Band 261
	FDL_low 
	-
	FDL_high
	-5
	100
	

	
	Frequency range
	57000
	-
	66000
	2
	100
	

	CA_n261
	NR Band 260
	FDL_low 
	-
	FDL_high
	-2
	100
	

	
	Frequency range
	57000
	-
	66000
	2
	100
	

	NOTE 1:	FDL_low and FDL_high refer to each NR frequency band specified in Table 5.2-1
NOTE 2:	The protection of frequency range 23600-24000 MHz is meant for protection of satellite passive services.



[bookmark: _Hlk9415938][bookmark: _Toc21339467][bookmark: _Toc29804684][bookmark: _Toc36548254][bookmark: _Toc37253472][bookmark: _Toc37253804][bookmark: _Toc37321573][bookmark: _Toc37322758][bookmark: _Toc45889626][bookmark: _Toc52203818][bookmark: _Toc53172608]6.5A.3.2	Additional spurious emissions
[bookmark: _Toc21339468][bookmark: _Toc29804685][bookmark: _Toc36548255][bookmark: _Toc37253473][bookmark: _Toc37253805][bookmark: _Toc37321574][bookmark: _Toc37322759][bookmark: _Toc45889627][bookmark: _Toc52203819][bookmark: _Toc53172609]6.5A.3.2.1	General
These requirements are specified in terms of an additional spectrum emission requirement. Additional spurious emission requirements are signalled by the network to indicate that the UE shall meet an additional requirement for a specific deployment scenario as part of the cell handover/broadcast message.
[bookmark: _Toc21339469][bookmark: _Toc29804686][bookmark: _Toc36548256][bookmark: _Toc37253474][bookmark: _Toc37253806][bookmark: _Toc37321575][bookmark: _Toc37322760][bookmark: _Toc45889628][bookmark: _Toc52203820][bookmark: _Toc53172610]6.5A.3.2.2	Additional spurious emission requirements for CA_NS_201
When "CA_NS_201" is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table 6.5.3.2.2-1. This requirement also applies for the frequency ranges that are less than FOOB (MHz) as defined in clause 6.5A.3.
[bookmark: _Toc21339470][bookmark: _Toc29804687][bookmark: _Toc36548257][bookmark: _Toc37253475][bookmark: _Toc37253807][bookmark: _Toc37321576][bookmark: _Toc37322761][bookmark: _Toc45889629][bookmark: _Toc52203821][bookmark: _Toc53172611]6.5A.3.2.3	Additional spurious emission requirements for CA_NS_202
When "CA_NS_202" is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table 6.5.3.2.3-1.
< end of changes >

