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Introduction
In this contribution, a TP to TR 38.851 to introduce FR2 UL CA for band n257 and n259 is proposed. The TP is based on our proposed framework in the companion paper [1]. 
It is proposed to have the following relaxations for FR2 inter-band UL CA_n257A-n259A.
· MPRPA-PA = [3.0] dB for the minimum peak EIRP relaxation
· X = Y = [2.5] dB for EIRP spherical coverage relaxation
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TP to TR 38.851
[bookmark: _Toc54181857]5.3	UE requirements for CA configuration CA_n257A-n259A based on IBM
Expected Change to 38.101-2 is shown below.
[bookmark: _Toc52196357][bookmark: _Toc52197337][bookmark: _Toc53173060][bookmark: _Toc53173429][bookmark: _Toc61119418][bookmark: _Toc61119800][bookmark: _Toc67925846]5.5A.3	Configurations for inter-band CA
Table 5.5A.3-1: NR CA configurations for inter-band CA
	NR CA configuration
	Uplink CA configuration
	NR Band
	Channel bandwidth (MHz) (NOTE 1)
	Bandwidth combination set

	
	
	
	50
	100
	200
	400
	

	CA_n257A-n259A
	CA_n257A-n259A
	n257
	50
	100
	200
	400
	0

	
	
	n259
	50
	100
	200
	400
	

	NOTE 1: 	The SCS of each channel bandwidth for NR band refers to Table 5.3.5-1.



[bookmark: _Toc75273523][bookmark: _Toc76510423][bookmark: _Toc83129577][bookmark: _Toc90591110][bookmark: _Toc21340789][bookmark: _Toc29805236][bookmark: _Toc36456445][bookmark: _Toc36469543][bookmark: _Toc37253952][bookmark: _Toc37322809][bookmark: _Toc37324215][bookmark: _Toc45889738]6.2A	Transmitter power for CA
[bookmark: _Toc75273524][bookmark: _Toc76510424][bookmark: _Toc83129578][bookmark: _Toc90591111]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 and non-contiguous carrier aggregation for any CA bandwidth class, the maximum output power is specified in clause 6.2.1.
For uplink inter-band carrier aggregation for any CA bandwidth class, the maximum output power is specified in clause 6.2.1, except for the EIRP spherical coverage requirement. The ERIP spherical coverage requirement in Table 6.2.1.3-3 shall be decreased per band, respectively, by the EIRP spherical coverage relaxation parameter ΔTIB,S,n as defined in Table 6.2A.1-1.
Table 6.2A.1-1: ΔTIB,S,n EIRP spherical coverage relaxation for inter-band CA for power class 3
	NR CA bands
	NR band
	ΔTIB,S,n (dB)

	CA_n257-n259
	n257
	[2.5]

	
	n259
	[2.5]




Power class 3 is default power class.
[bookmark: _Toc21340784][bookmark: _Toc29805231][bookmark: _Toc36456440][bookmark: _Toc36469538][bookmark: _Toc37253947][bookmark: _Toc37322804][bookmark: _Toc37324210][bookmark: _Toc45889733][bookmark: _Toc52196388][bookmark: _Toc52197368][bookmark: _Toc53173091][bookmark: _Toc53173460][bookmark: _Toc61119455][bookmark: _Toc61119837][bookmark: _Toc67925887][bookmark: _Toc75273525][bookmark: _Toc76510425][bookmark: _Toc83129579][bookmark: _Toc90591112]6.2A.2	UE maximum output power reduction for CA
[bookmark: _Toc21340785][bookmark: _Toc29805232][bookmark: _Toc36456441][bookmark: _Toc36469539][bookmark: _Toc37253948][bookmark: _Toc37322805][bookmark: _Toc37324211][bookmark: _Toc45889734][bookmark: _Toc52196389][bookmark: _Toc52197369][bookmark: _Toc53173092][bookmark: _Toc53173461][bookmark: _Toc61119456][bookmark: _Toc61119838][bookmark: _Toc67925888][bookmark: _Toc75273526][bookmark: _Toc76510426][bookmark: _Toc83129580][bookmark: _Toc90591113]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 allowed MPR for SRS, PUCCH formats 0, 1, 3 and 4, shall be as specified for QPSK modulated DFT-s-OFDM of equivalent RB allocation. The allowed MPR for PUCCH format 2, shall be as specified for QPSK modulated CP-OFDM of equivalent RB allocation.
When the maximum output power of a UE is modified by MPR, the power limits specified in clause 6.2A.4 applyThe requirements in the following clauses are applicable to the following CA configurations:
- intra-band contiguous uplink CA, with the aggregated channel bandwidth no greater than 800 MHz.
[bookmark: _Toc21340786][bookmark: _Toc29805233][bookmark: _Toc36456442][bookmark: _Toc36469540][bookmark: _Toc37253949][bookmark: _Toc37322806][bookmark: _Toc37324212][bookmark: _Toc45889735]- intra-band non-contiguous uplink CA with UL frequency separation no greater than 1400 MHz, and no more than 3 sub-blocks. A sub-block may consist of single CC or multiple contiguous CCs.
- inter-band uplink CA with 2 NR bands.
- In case the CA configuration consists of a single UL CC, MPR for contiguous UL CA applies and where necessary, BWchannel shall be used as BWchannel_CA.

[bookmark: _Toc21340788][bookmark: _Toc29805235][bookmark: _Toc36456444][bookmark: _Toc36469542][bookmark: _Toc37253951][bookmark: _Toc37322808][bookmark: _Toc37324214][bookmark: _Toc45889737][bookmark: _Toc52196394][bookmark: _Toc52197374][bookmark: _Toc53173097][bookmark: _Toc53173466][bookmark: _Toc61119461][bookmark: _Toc61119843][bookmark: _Toc67925893][bookmark: _Toc75273531][bookmark: _Toc76510431][bookmark: _Toc83129585][bookmark: _Toc90591118]6.2A.2.4	Maximum output power reduction for power class 3
[bookmark: _Toc52196395][bookmark: _Toc52197375][bookmark: _Toc53173098][bookmark: _Toc53173467][bookmark: _Toc61119462][bookmark: _Toc61119844][bookmark: _Toc67925894][bookmark: _Toc75273532][bookmark: _Toc76510432][bookmark: _Toc83129586][bookmark: _Toc90591119]6.2A.2.4.1	Maximum output power reduction for power class 3 intra-band contiguous CA
For power class 3, MPR for intra-band contiguous UL CA with 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 (CABW)

	
	≤ 400 MHz
	> 400 MHz and < 800 MHz
	≥ 800 MHz and ≤ 1400 MHz
	> 1400 MHz and ≤ 2400 MHz

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 5.01
	≤ 7.71
	≤ 8.2
	≤ 8.7

	
	QPSK
	≤ 5.01
	≤ 7.71
	≤ 8.2
	≤ 9.7

	
	16 QAM
	≤ 6.5
	≤ 8.7
	≤ 9.3
	≤ 9.7

	
	64 QAM
	≤ 9.0
	≤ 10.7
	≤ 11.2
	≤ 11.7

	CP-OFDM
	QPSK
	≤ 5.0
	≤ 7.5
	≤ 8.0
	≤ 9.7

	
	16 QAM
	≤ 6.5
	≤ 8.7
	≤ 9.2
	≤ 9.7

	
	64 QAM
	≤ 9.0
	≤ 10.7
	≤ 11.2
	≤ 11.7

	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  400 MHz, MPRC_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 UL BWchannel_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 allocated 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
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 intra-band contiguous UL CA with 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: _Toc52196396][bookmark: _Toc52197376][bookmark: _Toc53173099][bookmark: _Toc53173468][bookmark: _Toc61119463][bookmark: _Toc61119845][bookmark: _Toc67925895][bookmark: _Toc75273533][bookmark: _Toc76510433][bookmark: _Toc83129587][bookmark: _Toc90591120]6.2A.2.4.2	Maximum output power reduction for power class 3 intra-band non-contiguous CA
For intra-band non-contiguous UL CA, the following rule for MPR applies:
MPR = max(MPRNC_CA, -8*A +10.0) 
Where:
MPRNC_CA is derived from table 6.2A.2.4.2-1
Table 6.2A.2.4.2-1: MPRNC_CA for UE power class 3
	
	Cumulative aggregated channel bandwidth (CABW)

	
	≤ 400 MHz
	> 400 MHz and < 800 MHz
	≥ 800 MHz and ≤ 1400 MHz
	> 1400 MHz and ≤ 2400 MHz

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 5.5
	≤ 7.7
	≤ 8.2
	≤ 8.7

	
	QPSK
	≤ 6
	≤ 7.7
	≤ 8.2
	≤ 8.7

	
	16 QAM
	≤ 7
	≤ 8.7
	≤ 9.3
	≤ 9.8

	
	64 QAM
	≤ 9.0
	≤ 10.7
	≤ 11.2
	≤ 11.7

	CP-OFDM
	QPSK
	≤ 6
	≤ 7.5
	≤ 8.0
	≤ 8.5

	
	16 QAM
	≤ 7
	≤ 8.7
	≤ 9.2
	≤ 9.7

	
	64 QAM
	≤ 9.0
	≤ 10.7
	≤ 11.2
	≤ 11.7



[bookmark: _Toc52196397][bookmark: _Toc52197377][bookmark: _Toc53173100][bookmark: _Toc53173469][bookmark: _Toc61119464][bookmark: _Toc61119846][bookmark: _Toc67925896]6.2A.2.4.3	Maximum output power reduction for power class 3 inter-band CA
For inter-band carrier aggregation with uplink assigned to two NR bands, MPR for the band with a single uplink component carrier configured,
MPRinter-band_CA = max(MPRsingleCC, MPRPA-PA).
MPRsingleCC is the MPR defined in clause 6.2.2.3 and MPRPA-PA is [3.0] dB. 

[bookmark: _Toc21340841][bookmark: _Toc29805288][bookmark: _Toc36456497][bookmark: _Toc36469595][bookmark: _Toc37254004][bookmark: _Toc37322861][bookmark: _Toc37324267][bookmark: _Toc45889790][bookmark: _Toc52196450][bookmark: _Toc52197430][bookmark: _Toc53173153][bookmark: _Toc53173522][bookmark: _Toc61119522][bookmark: _Toc61119904][bookmark: _Toc67925961]6.3A	Output power dynamics for CA
[bookmark: _Toc21340842][bookmark: _Toc29805289][bookmark: _Toc36456498][bookmark: _Toc36469596][bookmark: _Toc37254005][bookmark: _Toc37322862][bookmark: _Toc37324268][bookmark: _Toc45889791][bookmark: _Toc52196451][bookmark: _Toc52197431][bookmark: _Toc53173154][bookmark: _Toc53173523][bookmark: _Toc61119523][bookmark: _Toc61119905][bookmark: _Toc67925962]6.3A.1	Minimum output power for CA
Table 6.3A.1-1: Void
[bookmark: _Toc21340843][bookmark: _Toc29805290][bookmark: _Toc36456499][bookmark: _Toc36469597][bookmark: _Toc37254006][bookmark: _Toc37322863][bookmark: _Toc37324269][bookmark: _Toc45889792][bookmark: _Toc52196452][bookmark: _Toc52197432][bookmark: _Toc53173155][bookmark: _Toc53173524][bookmark: _Toc61119524][bookmark: _Toc61119906][bookmark: _Toc67925963]6.3A.1.0	General
For intra-band contiguous and non-contiguous carrier aggregation, the minimum controlled output power of the UE is defined as the transmit power of the UE per component carrier, i.e., EIRP in the channel bandwidth of each component carrier for all transmit bandwidth configurations (resource blocks), when the power on both component carriers are set to a minimum value.
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: _Toc21340844][bookmark: _Toc29805291][bookmark: _Toc36456500][bookmark: _Toc36469598][bookmark: _Toc37254007][bookmark: _Toc37322864][bookmark: _Toc37324270][bookmark: _Toc45889793]The minimum output power is defined as the mean power in at least one sub frame (1ms).
[bookmark: _Toc21340846][bookmark: _Toc29805293][bookmark: _Toc36456502][bookmark: _Toc36469600][bookmark: _Toc37254009][bookmark: _Toc37322866][bookmark: _Toc37324272][bookmark: _Toc45889795][bookmark: _Toc52196455][bookmark: _Toc52197435][bookmark: _Toc53173158][bookmark: _Toc53173527][bookmark: _Toc61119527][bookmark: _Toc61119909][bookmark: _Toc67925967]6.3A.2	Transmit OFF power for CA
For intra-band contiguous and non-contiguous carrier aggregation, the transmit OFF power is defined as the TRP in the channel bandwidth per component carrier when the transmitter is OFF. The transmitter is considered OFF when the UE is not allowed to transmit on any of it sports.
The transmit OFF power shall not exceed the values specified in Table 6.3A.2-1 for each operating band supported.
Table 6.3A.2-1: Transmit OFF power for CA
	Operating band
	Channel bandwidth / Transmit OFF power (dBm) / measurement bandwidth

	
	50 MHz
	100 MHz
	200 MHz
	400 MHz

	n257, n258, n259, n260, n261, n262
	-35
	-35
	-35
	-35

	
	47.58 MHz
	95.16 MHz
	190.20 MHz
	380.28 MHz



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: _Toc21340847][bookmark: _Toc29805294][bookmark: _Toc36456503][bookmark: _Toc36469601][bookmark: _Toc37254010][bookmark: _Toc37322867][bookmark: _Toc37324273][bookmark: _Toc45889796][bookmark: _Toc52196456][bookmark: _Toc52197436][bookmark: _Toc53173159][bookmark: _Toc53173528][bookmark: _Toc61119528][bookmark: _Toc61119910][bookmark: _Toc67925968][bookmark: _Toc75273606][bookmark: _Toc76510506][bookmark: _Toc83129661][bookmark: _Toc90591193][bookmark: _Toc21340848][bookmark: _Toc29805295][bookmark: _Toc36456504][bookmark: _Toc36469602][bookmark: _Toc37254011][bookmark: _Toc37322868][bookmark: _Toc37324274][bookmark: _Toc45889797][bookmark: _Toc52196457][bookmark: _Toc52197437][bookmark: _Toc53173160][bookmark: _Toc53173529][bookmark: _Toc61119529][bookmark: _Toc61119911][bookmark: _Toc67925969]6.3A.3	Transmit ON/OFF time mask for CA
For intra-band contiguous and non-contiguous UL carrier aggregation, the general output power ON/OFF time mask specified in clause 6.3.3.2 is applicable for each component carrier during the ON power period and the transient periods. The OFF period as specified in clause 6.3.3.2 shall only be applicable for each component carrier when all the component carriers are OFF.
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: _Toc21340875][bookmark: _Toc29805322][bookmark: _Toc36456531][bookmark: _Toc36469629][bookmark: _Toc37254038][bookmark: _Toc37322895][bookmark: _Toc37324301][bookmark: _Toc45889824][bookmark: _Toc52196484][bookmark: _Toc52197464][bookmark: _Toc53173187][bookmark: _Toc53173556][bookmark: _Toc61119556][bookmark: _Toc61119938][bookmark: _Toc67925998][bookmark: _Toc75273636][bookmark: _Toc76510536][bookmark: _Toc83129693][bookmark: _Toc90591225]6.4A	Transmit signal quality for CA
[bookmark: _Toc52196485][bookmark: _Toc52197465][bookmark: _Toc53173188][bookmark: _Toc53173557][bookmark: _Toc61119557][bookmark: _Toc61119939][bookmark: _Toc67925999][bookmark: _Toc75273637][bookmark: _Toc76510537][bookmark: _Toc83129694][bookmark: _Toc90591226]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: _Toc21340876][bookmark: _Toc29805323][bookmark: _Toc36456532][bookmark: _Toc36469630][bookmark: _Toc37254039][bookmark: _Toc37322896][bookmark: _Toc37324302][bookmark: _Toc45889825][bookmark: _Toc52196486][bookmark: _Toc52197466][bookmark: _Toc53173189][bookmark: _Toc53173558][bookmark: _Toc61119558][bookmark: _Toc61119940][bookmark: _Toc67926000][bookmark: _Toc75273638][bookmark: _Toc76510538][bookmark: _Toc83129695][bookmark: _Toc90591227]6.4A.1	Frequency error
The requirements in this clause apply to UEs of all power classes. 
For intra-band contiguous and non-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.
For inter-band carrier aggregation with uplink assigned to two NR bands, the frequency error requirements defined in clause 6.4.1 shall apply on each component carrier with all component carriers active.
The frequency error is defined as a directional requirement. The requirement is verified in beam locked mode on beam peak direction.
[bookmark: _Toc21340877][bookmark: _Toc29805324][bookmark: _Toc36456533][bookmark: _Toc36469631][bookmark: _Toc37254040][bookmark: _Toc37322897][bookmark: _Toc37324303][bookmark: _Toc45889826][bookmark: _Toc52196487][bookmark: _Toc52197467][bookmark: _Toc53173190][bookmark: _Toc53173559][bookmark: _Toc61119559][bookmark: _Toc61119941][bookmark: _Toc67926001][bookmark: _Toc75273639][bookmark: _Toc76510539][bookmark: _Toc83129696][bookmark: _Toc90591228][bookmark: _Toc21340879][bookmark: _Toc29805326][bookmark: _Toc36456535][bookmark: _Toc36469633][bookmark: _Toc37254042][bookmark: _Toc37322899][bookmark: _Toc37324305][bookmark: _Toc45889828][bookmark: _Toc52196489][bookmark: _Toc52197469][bookmark: _Toc53173192][bookmark: _Toc53173561][bookmark: _Toc61119561][bookmark: _Toc61119943][bookmark: _Toc67926003]6.4A.2	Transmit modulation quality
[bookmark: _Toc21340878][bookmark: _Toc29805325][bookmark: _Toc36456534][bookmark: _Toc36469632][bookmark: _Toc37254041][bookmark: _Toc37322898][bookmark: _Toc37324304][bookmark: _Toc45889827][bookmark: _Toc52196488][bookmark: _Toc52197468][bookmark: _Toc53173191][bookmark: _Toc53173560][bookmark: _Toc61119560][bookmark: _Toc61119942][bookmark: _Toc67926002][bookmark: _Toc75273640][bookmark: _Toc76510540][bookmark: _Toc83129697][bookmark: _Toc90591229]6.4A.2.0	General
For intra-band contiguous and non-contiguous carrier aggregation, the requirements in clauses 6.4A.2.1, 6.4A.2.2, and 6.4A.2.3. 
All the parameters defined in clause 6.4A.2 are defined using the measurement methodology specified in Annex F.
All the requirements in 6.4A.2 are defined as directional requirement. The requirements are verified in beam locked mode on beam peak direction, with both UL polarizations active.
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: PCC with PRB allocation and SCC without PRB allocation and without CSI reporting and SRS configured.
[bookmark: _Toc75273677][bookmark: _Toc76510577][bookmark: _Toc83129734][bookmark: _Toc90591266][bookmark: _Toc21340914][bookmark: _Toc29805361][bookmark: _Toc36456570][bookmark: _Toc36469668][bookmark: _Toc37254077][bookmark: _Toc37322934][bookmark: _Toc37324340][bookmark: _Toc45889863]6.5A	Output RF spectrum emissions for CA
[bookmark: _Toc21340913][bookmark: _Toc29805360][bookmark: _Toc36456569][bookmark: _Toc36469667][bookmark: _Toc37254076][bookmark: _Toc37322933][bookmark: _Toc37324339][bookmark: _Toc45889862][bookmark: _Toc52196523][bookmark: _Toc52197503][bookmark: _Toc53173226][bookmark: _Toc53173595][bookmark: _Toc61119596][bookmark: _Toc61119978][bookmark: _Toc67926040][bookmark: _Toc75273678][bookmark: _Toc76510578][bookmark: _Toc83129735][bookmark: _Toc90591267]6.5A.1	Occupied bandwidth for CA
[bookmark: _Toc52196524][bookmark: _Toc52197504][bookmark: _Toc53173227][bookmark: _Toc53173596][bookmark: _Toc61119597][bookmark: _Toc61119979][bookmark: _Toc67926041][bookmark: _Toc75273679][bookmark: _Toc76510579][bookmark: _Toc83129736][bookmark: _Toc90591268][bookmark: _Hlk52185232]6.5A.1.0	General
The occupied bandwidth for UL CA is defined as a directional requirement. The requirement is verified in beam locked mode on beam peak direction. In case the CA configuration consists of a single UL CC, the occupied bandwidth requirement defined in subclause 6.5.1 applies.
[bookmark: _Toc52196525][bookmark: _Toc52197505][bookmark: _Toc53173228][bookmark: _Toc53173597][bookmark: _Toc61119598][bookmark: _Toc61119980][bookmark: _Toc67926042][bookmark: _Toc75273680][bookmark: _Toc76510580][bookmark: _Toc83129737][bookmark: _Toc90591269]6.5A.1.1	Occupied bandwidth for intra-band contiguous UL CA
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.
[bookmark: _Toc52196526][bookmark: _Toc52197506][bookmark: _Toc53173229][bookmark: _Toc53173598][bookmark: _Toc61119599][bookmark: _Toc61119981][bookmark: _Toc67926043][bookmark: _Toc75273681][bookmark: _Toc76510581][bookmark: _Toc83129738][bookmark: _Toc90591270]6.5A.1.2	Occupied bandwidth for intra-band non-contiguous UL CA
For intra-band non-contiguous UL carrier aggregation, the occupied bandwidth requirement is met when the ratio of the transmitted power in all sub-blocks of the UL CA configuration to the total integrated power of the transmitted spectrum is greater than 99%.
6.5A.1.3	Occupied bandwidth for inter-band UL 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: _Toc52196527][bookmark: _Toc52197507][bookmark: _Toc53173230][bookmark: _Toc53173599][bookmark: _Toc61119600][bookmark: _Toc61119982][bookmark: _Toc67926044][bookmark: _Toc75273682][bookmark: _Toc76510582][bookmark: _Toc83129739][bookmark: _Toc90591271][bookmark: _Toc13085710][bookmark: _Toc29805364][bookmark: _Toc36456573][bookmark: _Toc36469671][bookmark: _Toc37254080][bookmark: _Toc37322937][bookmark: _Toc37324343][bookmark: _Toc45889866][bookmark: _Toc52196532][bookmark: _Toc52197512][bookmark: _Toc53173235][bookmark: _Toc53173604][bookmark: _Toc61119605][bookmark: _Toc61119987][bookmark: _Toc67926049]6.5A.2	Out of band emissions
[bookmark: _Toc21340915][bookmark: _Toc29805362][bookmark: _Toc36456571][bookmark: _Toc36469669][bookmark: _Toc37254078][bookmark: _Toc37322935][bookmark: _Toc37324341][bookmark: _Toc45889864][bookmark: _Toc52196529][bookmark: _Toc52197508][bookmark: _Toc53173231][bookmark: _Toc53173600][bookmark: _Toc61119601][bookmark: _Toc61119983][bookmark: _Toc67926045][bookmark: _Toc75273683][bookmark: _Toc76510583][bookmark: _Toc83129740][bookmark: _Toc90591272]6.5A.2.1	Spectrum emission mask for CA
[bookmark: _Toc52196528][bookmark: _Toc52197509][bookmark: _Toc53173232][bookmark: _Toc53173601][bookmark: _Toc61119602][bookmark: _Toc61119984][bookmark: _Toc67926046][bookmark: _Toc75273684][bookmark: _Toc76510584][bookmark: _Toc83129741][bookmark: _Toc90591273]6.5A.2.1.0	General
The requirements 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.
[bookmark: _Hlk52185415]The requirement is verified in beam locked mode with the test metric of TRP (Link=TX beam peak direction).
[bookmark: _Toc52196530][bookmark: _Toc52197510][bookmark: _Toc53173233][bookmark: _Toc53173602][bookmark: _Toc61119603][bookmark: _Toc61119985][bookmark: _Toc67926047][bookmark: _Toc75273685][bookmark: _Toc76510585][bookmark: _Toc83129742][bookmark: _Toc90591274]6.5A.2.1.1	Spectrum emission mask for intra-band contiguous UL CA
For intra-band contiguous UL 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.
Table 6.5A.2.1.1-1: 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:	(void)



[bookmark: _Toc52196531][bookmark: _Toc52197511][bookmark: _Toc53173234][bookmark: _Toc53173603][bookmark: _Toc61119604][bookmark: _Toc61119986][bookmark: _Toc67926048][bookmark: _Toc75273686][bookmark: _Toc76510586][bookmark: _Toc83129743][bookmark: _Toc90591275][bookmark: _Toc21340916][bookmark: _Toc29805363][bookmark: _Toc36456572][bookmark: _Toc36469670][bookmark: _Toc37254079][bookmark: _Toc37322936][bookmark: _Toc37324342][bookmark: _Toc45889865]6.5A.2.1.2	Spectrum emission mask for intra-band non-contiguous UL CA
For intra-band non-contiguous UL carrier aggregation, the spectrum emission mask requirement is defined as a composite spectrum emissions mask. Composite spectrum emission mask applies to frequencies up to  ΔfOOB starting from the edge of each UL sub-block. Composite spectrum emission mask is defined as follows:
a)	Composite spectrum emission mask is a combination of individual spectrum emissions masks defined for each sub-block. If for some frequency, spectrum emission masks from multiple sub-blocks overlap, the spectrum emission mask allowing the highest power spectral density applies for that frequency 
b)	In case a sub-block comprises of multiple component carriers, the spectrum emissions mask is defined in subclause 6.5A.2.1.1 or in case of a single component carrier, the sub-block spectrum emission mask is defined in subclause 6.5.2.1
c)	If for some frequency the spectrum emission mask of one sub-block overlaps another sub-block, the emission mask does not apply for that frequency.
d)	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 section 6.4A.2.2 shall apply. For I/Q image the requirements specified in section 6.4A.2.3 shall apply.
6.5A.2.1.3	Spectrum emission mask for inter-band UL 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 clauses 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: _Toc75273687][bookmark: _Toc76510587][bookmark: _Toc83129744][bookmark: _Toc90591276]6.5A.2.3	Adjacent channel leakage ratio for CA
[bookmark: _Toc52196533][bookmark: _Toc52197513][bookmark: _Toc53173236][bookmark: _Toc53173605][bookmark: _Toc61119606][bookmark: _Toc61119988][bookmark: _Toc67926050][bookmark: _Toc75273688][bookmark: _Toc76510588][bookmark: _Toc83129745][bookmark: _Toc90591277][bookmark: _Hlk52185973]6.5A.2.3.1	Adjacent channel leakage ratio for CA intra-band contiguous UL CA
In case the CA configuration consists of a single UL CC, the adjacent channel leakage ratio defined in subclause 6.5.2.3 applies. For intra-band contiguous UL 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 Table 6.5A.2.3.1-1. If the measured adjacent channel power is greater than -35 dBm then the CA NRACLR shall be higher than the value specified in Table 6.5A.2.3.1-1.
Table 6.5A.2.3.1-1: General requirements for contiguous UL 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 n259, n260, n262
	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: _Toc52196534][bookmark: _Toc52197514][bookmark: _Toc53173237][bookmark: _Toc53173606][bookmark: _Toc61119607][bookmark: _Toc61119989][bookmark: _Toc67926051][bookmark: _Toc75273689][bookmark: _Toc76510589][bookmark: _Toc83129746][bookmark: _Toc90591278]6.5A.2.3.2	Adjacent channel leakage ratio for CA intra-band non-contiguous UL CA
For intra-band non-contiguous carrier aggregation, adjacent channel leakage power ratio (CA NRACLR) is the ratio of the sum of the filtered mean powers centred on each sub-block bandwidth to the filtered mean power centred on an adjacent sub-block frequency at nominal spacing equal to the sub-block bandwidth. The power in the configured UL CCs and power in the sub-block bandwidth adjacent to each sub-block of configured UL CCs are measured with rectangular filters with measurement bandwidths specified in Table 6.5A.2.3.1-2. In case a sub-block consists of a single component carrier, the measurement bandwidths and adjacent frequency offset from subclause 6.5.2.3 shall be used. If the measured adjacent sub-block power is greater than -35 dBm then the CA NRACLR shall be higher than the value specified in Table 6.5A.2.3.1-2. 
No requirement applies in the gap between neighbouring sub-blocks if the frequency span between the lowest edge of the upper sub-block and the highest edge of the lower sub-block is smaller than the bandwidth of either sub-block.
Table 6.5A.2.3.1-2: General requirements for NC UL 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,block)

	Adjacent sub-block centre frequency offset (in MHz)
	+ BWChannel,block
/
- BWChannel_block

	NOTE 1:	BWChannel_block is defined in clause 5.3A.2. 
NOTE 2: ‘Adjacent sub-block centre frequency offset’ is defined for each sub-block in the UL CA configuration



6.5A.2.3.3	Adjacent channel leakage ratio for CA inter-band UL 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 clause 6.5.2.4.1.

[bookmark: _Toc21340917][bookmark: _Toc29805365][bookmark: _Toc36456574][bookmark: _Toc36469672][bookmark: _Toc37254081][bookmark: _Toc37322938][bookmark: _Toc37324344][bookmark: _Toc45889867][bookmark: _Toc52196535][bookmark: _Toc52197515][bookmark: _Toc53173238][bookmark: _Toc53173607][bookmark: _Toc61119608][bookmark: _Toc61119990][bookmark: _Toc67926052][bookmark: _Toc75273690][bookmark: _Toc76510590][bookmark: _Toc83129747][bookmark: _Toc90591279][bookmark: _Toc21340918][bookmark: _Toc29805366][bookmark: _Toc36456575][bookmark: _Toc36469673][bookmark: _Toc37254082][bookmark: _Toc37322939][bookmark: _Toc37324345][bookmark: _Toc45889868][bookmark: _Toc52196540][bookmark: _Toc52197520][bookmark: _Toc53173243][bookmark: _Toc53173612][bookmark: _Toc61119613][bookmark: _Toc61119995][bookmark: _Toc67926057]6.5A.3	Spurious emissions for CA
[bookmark: _Toc52196536][bookmark: _Toc52197516][bookmark: _Toc53173239][bookmark: _Toc53173608][bookmark: _Toc61119609][bookmark: _Toc61119991][bookmark: _Toc67926053][bookmark: _Toc75273691][bookmark: _Toc76510591][bookmark: _Toc83129748][bookmark: _Toc90591280]6.5A.3.0	General spurious emissions for CA
[bookmark: _Toc52196537][bookmark: _Toc52197517][bookmark: _Toc53173240][bookmark: _Toc53173609][bookmark: _Toc61119610][bookmark: _Toc61119992][bookmark: _Toc67926054][bookmark: _Toc75273692][bookmark: _Toc76510592][bookmark: _Toc83129749][bookmark: _Toc90591281]6.5A.3.0.0	General 
This clause specifies the spurious emission requirements for carrier aggregation. The requirement is verified in beam locked mode with the test metric of TRP (Link=TX beam peak direction).
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.
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.
[bookmark: _Toc52196538][bookmark: _Toc52197518][bookmark: _Toc53173241][bookmark: _Toc53173610][bookmark: _Toc61119611][bookmark: _Toc61119993][bookmark: _Toc67926055][bookmark: _Toc75273693][bookmark: _Toc76510593][bookmark: _Toc83129750][bookmark: _Toc90591282]6.5A.3.0.1	Spurious emissions for intra-band contiguous UL CA
[bookmark: _Toc52196539][bookmark: _Toc52197519][bookmark: _Toc53173242][bookmark: _Toc53173611]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.
[bookmark: _Toc61119612][bookmark: _Toc61119994][bookmark: _Toc67926056][bookmark: _Toc75273694][bookmark: _Toc76510594][bookmark: _Toc83129751][bookmark: _Toc90591283]6.5A.3.0.2	Spurious emissions for intra-band non-contiguous UL CA
For intra-band non-contiguous UL carrier aggregation, the spurious emission requirement is defined as a composite spurious emission requirement which is a combination of individual spurious emission requirements defined for each UL sub-block. The limits in Table 6.5.3-2 apply for the frequency ranges that are more than FOOB (MHz) from the edge of each UL sub-block but excludes frequency ranges that coincide with another UL sub-block. No spurious emission limit applies in the gap between neighbouring UL sub-blocks if the frequency span between the lowest edge of the upper sub-block and the highest edge of the lower sub-block is smaller than FOOB_L + FOOB_H.
6.5A.3.0.3	Spurious emissions for inter-band UL CA
For inter-band UL carrier aggregation, the spurious emission requirement is defined as a composite spurious emission requirement which is a combination of individual spurious emission requirements defined for each UL sub-block. The limits in Table 6.5.3-2 apply for the frequency ranges that are more than FOOB (MHz) from the edge of each UL sub-block but excludes frequency ranges that coincide with another UL sub-block. No spurious emission limit applies in the gap between neighbouring UL sub-blocks if the frequency span between the lowest edge of the upper sub-block and the highest edge of the lower sub-block is smaller than FOOB_L + FOOB_H.
[bookmark: _Toc75273695][bookmark: _Toc76510595][bookmark: _Toc83129752][bookmark: _Toc90591284]6.5A.3.1	Spurious emission band UE co-existence for UL CA
This clause specifies the requirements for the specified contiguous or non-contiguous UL 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 and non-contiguous carrier aggregation, the requirements in Table 6.5A.3-1 apply.
Table 6.5A.3.1-1: Requirements for intra-band CA
	CA band
	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_n259
	NR Band 257
	FDL_low
	-
	FDL_high
	-5
	100
	

	
	NR Band 261
	FDL_low
	-
	FDL_high
	-5
	100
	

	
	Frequency range
	36000
	-
	37000
	7
	1000
	

	
	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
	

	
	NR Band 262
	FDL_low
	-
	FDL_high
	-5
	100
	

	
	Frequency range
	57000
	-
	66000
	2
	100
	

	CA_n261
	NR Band 260
	FDL_low
	-
	FDL_high
	-2
	100
	

	
	NR Band 262
	FDL_low
	-
	FDL_high
	-5
	100
	

	
	Frequency range
	57000
	-
	66000
	2
	100
	

	CA_n262
	NR Band 260
	FDL_low
	-
	FDL_high
	-2
	100
	

	
	NR Band 261
	FDL_low
	-
	FDL_high
	-5
	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.



For inter-band carrier aggregation with the uplink assigned to two NR bands, the requirements in Table 6.5A.3.12 apply on each component carrier with all component carriers are active.
Table 6.5A.3.1-2: Requirements for uplink inter-band carrier aggregation (two bands)
	NR CA combination
	Spurious emission

	
	Protected Band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	CA_n257-n259
	Frequency range
	23600
	-
	24000
	1
	200
	2

	
	Frequency range
	36000
	-
	37000
	7
	1000
	

	
	Frequency range
	57000
	-
	66000
	2
	100
	



[bookmark: _Toc90591315][bookmark: _Toc21340935][bookmark: _Toc29805383][bookmark: _Toc36456592][bookmark: _Toc36469690][bookmark: _Toc37254099][bookmark: _Toc37322958][bookmark: _Toc37324364][bookmark: _Toc45889887][bookmark: _Toc52196562][bookmark: _Toc52197542][bookmark: _Toc53173265][bookmark: _Toc53173634][bookmark: _Toc61119636][bookmark: _Toc61120018][bookmark: _Toc67926088]6.6A	Beam correspondence for CA
For intra-band CA in FR2, the same beam correspondence relationship for beam management is supported across CCs in Rel-15 and no requirement is specified. Beam correspondence performance for intra-band CA is fulfilled if the beam correspondence requirements defined in clause 6.6 is met for non-CA case.
For inter-band CA in FR2 based on IBM, the beam correspondence relationship is independent per band. Beam correspondence performance for inter-band CA is fulfilled if the beam correspondence requirements defined in clause 6.6 is met for each band assuming the output power reduction specified in 6.2A.



