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General setup for UL CA
PC5 UL CA MPR:
· Power Class: PC5
· Calibration Point: 1dB MPR for QPSK DFT-s-OFDM 20MHz 100RB3 waveform at 27dB ACLR
· Post PA losses 4dB
· ACLR: 27 dB
· SEM: NR-U
· IQ image rejection: -28dB
· Carrier leakage rejection: -28dBc
The PA should be simulated with the listed impairments and the results evaluated with the given spectral requirements. The 0dB reference for NR-U spectral emission mask should be obtained by finding the maximum in-band power with 1MHz aggregation bandwidth. Before identifying the reference level, the carrier leakage shall be removed to avoid an offset of the NR-U SEM.
In the general NR-U mask, a bug was found and proposed to be corrected in [1] for single carrier. Hence, in the latest update of TS 38.101-1 in both Rel-17 [2] and Rel-18 [3]. Be aware, same bug seem to be present in Table 6.5F.2A.1.2-1: Spectrum emission mask for intra-band contiguous CA operation with shared spectrum channel access.
	Table 6.5F.2A.1.2-1: Spectrum emission mask for intra-band contiguous CA operation with shared spectrum channel access
	Spectrum emission limit (dBr) / Channel bandwidth

	ΔfOOB
(MHz)
	10, 20, 40, 60, 80, 100 MHz
	Measurement bandwidth
(MBW)

	± 0-1
	
	[100kHz]3

	± 1-(BWChannel_CA / 2)
	– 20 – (8 / A) |ΔfOOB – 1| where A = (BWChannel_CA / 2) – 1
	1 MHz

	± (BWChannel_CA / 2)-BWChannel_CA
	– 16 – (624 / BWChannel_CA) |ΔfOOB|
	

	< - BWChannel_CA or > BWChannel_CA
	-40
	

	NOTE 1:	Void
NOTE 2:	Void
NOTE 3:	The measured value shall be scaled by a factor equal to the ratio of the reference bandwidth (1 MHz) to the measurement bandwidth before the emission limit (dBr) is applied.
NOTE 4:	The carrier leakage exceptions from Table 6.4F.2.3-1 apply and carrier leakage contribution shall be removed prior to setting the 0dBr level of the mask, the reported carrier frequency location in txDirectCurrentLocation field of the UplinkTxDirectCurrentBWP can be used to cancel the carrier leakage contribution. If txDirectCurrentLocation is not available or is reported with value 3300 or 3301, a carrier frequency location at the center of the channel shall be assumed.







PSD In-Band and Additional emission requirements for NS_53 and NS_54 
The maximum allow PSD is defined as -1dBm/MHz for NS_53 and 17dBm/MHz for NS_54. 
These additional requirements for the transmit power density are found in Table 6.2F.1-2 in TS 38.101-1 [2], [3] and the part for NS_53 and NS_54 of Table 6.2F.1-2 is shared below.
Both network signalling flags have same out-of-band requirements. The maximum emission limits are defined with -27dBm/MHz at lower and upper side of the band. This clause is also found in TS 38.101-1 [2], [3].
PSD In-Band Emission requirements
	Table 6.2F.1-2: Additional requirements for transmit power density
	NR Band
	NS value
	Channel bandwidth (MHz)
	Frequency range (MHz)
	Maximum mean power density (dBm/MHz)

	n96
	NS_53
	20, 40, 60, 80
	5925 – 7125
	-1

	
	NS_54
	20, 40, 60, 80
	5925 – 6425
	17

	
	
	
	6525 – 6875
	


 



Additional Out-of-Band requirements
	6.5F.3.3.5	Requirements for network signalling value "NS_53" or "NS_54" or "NS_60" 
When "NS_53" or "NS_54" or "NS_60" is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table 6.5F.3.3.5-1. These requirements also apply for the frequency ranges that are less than FOOB (MHz) in Table 6.6.3.1-1 from the edge of the channel bandwidth.
Table 6.5F.3.3.5-1: Additional requirements
	Frequency band
(MHz)
	Spectrum emission limit
(dBm)
	Measurement bandwidth

	f ≤ 5925
	-27
	1 MHz

	f ≥ 7125
	-27
	


 



Table 1: MPR mapping for intra-band CA wideband operation
	Wideband operation channel bandwidth (MHz)
	Sub-band configuration 
[Aggregated Bandwidth with 2CC]

	
	A
	B

	40
	11
	10, 01

	60
	111, 110, 001, 010, 011, 100
	None

	80
	1111, 1110, 0111, 0110, 1000, 0001
	0010, 0100, 0011, 1100

	100
	11111, 11110, 01111, 01110, 01100, 00100, 11000, 00011, 01000, 00010, 10000,00001
	11100, 00111

	120
	111111, 111110, 011111, 011110, 111100, 001111, 011100, 001110, 001100, 110000, 000011, 010000, 000010, 100000, 000001
	 111000, 000111, 011000, 000110, 001000, 000100

	140
	1111111, 1111110, 1111100, 0111111, 0111110, 0111100, 0011111, 0011110, 0011100, 0011000, 0001100, 0001000, 0001000, 0010000, 0000100, 1100000, 0000011, 0100000, 0000010, 1000000, 0000001
	1111000, 0001111, 0111000, 0001110, 1110000, 0000111, 0110000, 0000110

	160
	11111111, 11111110, 11111100, 01111111, 01111110, 01111100, 00111111, 00111110, 00111100, 00111000, 00011100, 00011000, 11100000,
00000111, 01100000, 00000110, 00100000, 00000100, 11000000, 00000011, 01000000, 00000010, 10000000, 00000001
	11111000, 00011111, 01111000, 00011110, 11110000, 00001111, 01110000, 00001110, 00110000, 00001100, 00010000, 00001000

	NOTE 1:	The sub-band configuration is represented as a bitmap where ‘1’ indicates that a sub-band is transmitted and ‘0’ indicates a sub-band is not transmitted.  The bitmap is ordered with MSB mapped to the lowest frequency sub-band and LSB mapped to highest frequency sub-band within the wideband channel.



Each sub-band representing either a 1 or 0 has the bandwidth size of 20MHz.




Presented results by companies so far
Table 2: Initial simulation results for UL CA A-MPR PC5 for Band n96B with NS_54 for calibration purpose.
	Pre-coding
	Modulation
	RB Allocation

	
	
	Full2 (dB)
	Partial3
(dB)
	Exception for Full5 (dB)

	DFT-s-ODFM
	Pi/2 BPSK4
	
	

	
	QPSK
	≤ [4.0]
	

	
	16 QAM
	≤ [4.5]
	

	
	64 QAM
	
	

	
	256 QAM
	
	

	CP-OFDM
	QPSK
	≤ [5.0]
	

	
	16 QAM
	≤ [5.0]
	

	
	64 QAM
	
	

	
	256 QAM
	
	

	NOTE 1:	The MPR shall apply to all SCS in all active 20 MHz sub-bands contiguously allocated in the channel.  The MPR applies to interlaced allocations with uplink resource allocation type 2 as specified in TS 38.214 [10].
NOTE 2:	Full RB allocation MPR applies when all RB’s in a 20 MHz channel or all RB’s in all sub-bands for wideband operation are fully allocated and sub-bands are transmitted according to configuration A in Table 6.2F.2A.2-2.
NOTE 3:	Partial RB allocation MPR applies when one or more RB’s in one or more sub-bands are not allocated and sub-bands are transmitted according to configuration A in Table 6.2F.2A.2-2.
NOTE 4:	Applicable to Pi/2-BPSK modulation when IE powerBoostPi2BPSK is set to 0.
NOTE 5:  Exception for Full RB allocation MPR applies when all RB’s in a 20 MHz channel or all RB’s in all sub-bands for wideband operation are fully allocated and sub-bands are transmitted according to configuration [B] in Table 6.2F.2A.2-2.
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