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1	Introduction 
There exists an industry demand to finalize standardisation of NR-U ULCA for NS_53 and NS_54. In RAN#106 it was decided to treat the subject in Rel-18 basket not being part of block approval [1]. Initial considerations and results have been provided in [2] and [3]. More analysis is required to conclude the topic. This contribution provides additional results on A-MPR requirements for NS_53 and NS_54.
2	Discussion
Simulations have been done for NS_53 and NS_54. The PA is calibrated with the agreed QPSK DFT-s-OFDM waveform. The detailed list of the setup is provided below:
· Power Class: PC5
· Calibration: QPSK DFT-s-OFDM 100RB3 with 1dB backoff
· Image rejection: 28dBc
· Carrier leakage rejection: 28dBc
· NS_53 and NS_54 requirements
· UL CA: Single PA and Dual PA architecture
The PA was simulated with the listed impairments and the results evaluated with the spectral requirements and PSD limits for the network signalling flags. 
The PSD requirement for NS_53 is -1dB/MHz and out-of-band requirement is set to -27dBm/MHz. In case of NS_54 only the out-of-band requirement of -27dBm/MHz is used. The results represented in Figure 1 and 2 are the worst case from different architecture assumptions such as single or dual amplifier and channel configuration. The results of the simulations are provided in Figure 1 for NS_53 and Figure 2 for NS_54. The plots depict the required power back-off with respect to the number of contiguously allocated sub-bands. Smaller number of sub-bands are strongly limited by PSD. This changes around five sub-bands and higher where the out-of-band requirement becomes the limiting factor.
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Figure 1: NS_53 simulation results
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Figure 2: NS_54 simulation results



The Table 1 summarises the A-MPR required for different sub-band configurations. For each number of active sub-band configuration, the largest required power back-off is reported. Small number of active sub-bands is strongly limited by PSD. With increasing number of active sub-bands the out-of-band emission limit becomes more relevant and sets the minimum required power-backoff. For these simulations the NR-U SEM and ACLR are ignored as they are part of NR-U CA MPR. Table 1 and Table 2 report NR-U CA MPR whenever the simulated value happens to be below. In case of NS_54 it seems suitable to re-use the same structure as for single CC. The changes with respect to single CC NS_54 are marked with red color.
Table 1: A-MPR for NS_53 power class 5
	Pre-coding
	Number of active 20MHz sub-bands
	Modulation / RB Allocation

	
	
	PI/2 BPSK2
	QPSK
	16 QAM
	64 QAM
	256 QAM

	
	
	Full (dB)
	Partial (dB)
	Full (dB)
	Partial (dB)
	Full (dB)
	Partial (dB)
	Full (dB)
	Partial (dB)
	Full (dB)
	Partial (dB)

	DFT-s-OFDM
	1
	≤ 9.0
	≤ 12.0
	≤ 9.0
	≤ 12.0
	≤ 9.0
	≤ 12.0
	≤ 9.0
	≤ 12.0
	≤ 9.0
	≤ 12.0

	
	2
	≤ 6.5
	≤ 8.5
	≤ 6.5
	≤ 8.5
	≤ 6.5
	≤ 8.5
	≤ 6.5
	≤ 8.5
	≤ 6.5
	≤ 8.5

	
	3
	≤ 4.5
	≤ 6.5
	≤ 4.5
	≤ 6.5
	≤ 4.5
	≤ 6.5
	≤ 4.5
	≤ 6.5
	≤ 6.0
	≤ 6.5

	
	4
	≤ 4.0
	≤ 5.5
	≤ 4.0
	≤ 5.5
	≤ 4.5
	≤ 5.5
	≤ 5.0
	≤ 5.5
	≤ 6.0
	≤ 6.0

	
	5
	≤ 4.0
	≤ 4.5
	≤ 4.0
	≤ 4.5
	≤ 4.5
	≤ 4.5
	≤ 5.0
	≤ 5.0
	≤ 6.0
	≤ 6.0

	
	6
	≤ 4.0
	≤ 4.0
	≤ 4.0
	≤ 4.0
	≤ 4.5
	≤ 4.5
	≤ 5.0
	≤ 5.0
	≤ 6.0
	≤ 6.0

	
	7
	≤ 4.0
	≤ 4.0
	≤ 4.0
	≤ 4.0
	≤ 4.5
	≤ 4.5
	≤ 5.0
	≤ 5.0
	≤ 6.0
	≤ 6.0

	
	8
	≤ 4.0
	≤ 4.0
	≤ 4.0
	≤ 4.0
	≤ 4.5
	≤ 4.5
	≤ 5.0
	≤ 5.0
	≤ 6.0
	≤ 6.0

	CP-OFDM
	1
	N/A
	N/A
	≤ 9.0
	≤ 12.0
	≤ 9.0
	≤ 12.0
	≤ 9.0
	≤ 12.0
	≤ 9.0
	≤ 12.0

	
	2
	N/A
	N/A
	≤ 6.5
	≤ 8.5
	≤ 6.5
	≤ 8.5
	≤ 6.5
	≤ 8.5
	≤ 7.0
	≤ 8.5

	
	3
	N/A
	N/A
	≤ 5.5
	≤ 6.5
	≤ 6.0
	≤ 6.5
	≤ 6.5
	≤ 6.5
	≤ 7.0
	≤ 7.0

	
	4
	N/A
	N/A
	≤ 5.5
	≤ 6.5
	≤ 6.0
	≤ 6.5
	≤ 6.5
	≤ 6.5
	≤ 7.0
	≤ 7.0

	
	5
	N/A
	N/A
	≤ 5.5
	≤ 6.5
	≤ 6.0
	≤ 6.5
	≤ 6.5
	≤ 6.5
	≤ 7.0
	≤ 7.0

	
	6
	N/A
	N/A
	≤ 5.5
	≤ 6.5
	≤ 6.0
	≤ 6.5
	≤ 6.5
	≤ 6.5
	≤ 7.0
	≤ 7.0

	
	7
	N/A
	N/A
	≤ 5.5
	≤ 6.5
	≤ 6.0
	≤ 6.5
	≤ 6.5
	≤ 6.5
	≤ 7.0
	≤ 7.0

	
	8
	N/A
	N/A
	≤ 5.5
	≤ 6.5
	≤ 6.0
	≤ 6.5
	≤ 6.5
	≤ 6.5
	≤ 7.0
	≤ 7.0

	NOTE 1:	Full allocation A-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 all sub-bands are transmitted.  Partial allocation A-MPR applies when one or more RB’s in one or more sub-bands are not allocated but when all sub-bands within the channel are transmitted.  When not all sub-bands within the channel are transmitted, the A-MPR associated with the channel bandwidth according to the bandwidth of the contiguously transmitted sub-bands and according to the allocation type applies.
NOTE 2:	Applicable to Pi/2-BPSK modulation when IE powerBoostPi2BPSK is set to 0.



Proposal 1: Consider Table 1 when specifying ULCA A-MPR for NS_53



Table 2: A-MPR for NS_54 power class 5
	Pre-coding
	Modulation
	RB Allocation (Note 2)
	RB Allocation (Note 3)

	
	
	Full/Partial
	Full (dB)
	Partial (dB)

	DFT-s-OFDM
	PI/2 BPSK4
	See Table 6.2F.2-1
	≤ 3.5
	≤ 5.0

	
	QPSK
	
	≤ 3.5
	≤ 5.0

	
	16 QAM
	
	≤ 3.5
	≤ 5.0

	
	64 QAM
	
	≤ 4.5
	≤ 5.0

	
	256 QAM
	
	≤ 6.0
	≤ 6.0

	CP-OFDM
	QPSK
	
	≤ 4.5
	≤ 6.0

	
	16 QAM
	
	≤ 4.5
	≤ 6.0

	
	64 QAM
	
	≤ 6.0
	≤ 6.5

	
	256 QAM
	
	≤ 7.0
	≤ 7.0

	NOTE 1:	Full allocation A-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 all sub-bands are transmitted.  Partial allocation A-MPR applies when one or more RB’s in one or more sub-bands are not allocated or when not all transmitted sub-bands for wideband operation are transmitted.
NOTE 2:	Applicable for all valid channels and bandwidths other than those enumerated in NOTE 3.
NOTE 3:	Applicable for 40 MHz channels centered at the nearest NR-ARFCN corresponding to [5965 MHz], 60 MHz channels centered at the nearest NR-ARFCN corresponding to [5975 and 5995 MHz], and 80 MHz channels centered at the nearest NR-ARFCN corresponding to [5985 MHz].
NOTE 4:	Applicable to Pi/2-BPSK modulation when IE powerBoostPi2BPSK is set to 0.



Proposal 2: Consider Table 2 when specifying ULCA A-MPR for NS_54

3	Conclusions
This paper contributes to the NR-U UL CA A-MPR discussion. Several simulations have been conducted and the following proposals are made:
Proposal 1: Consider Table 1 when specifying ULCA A-MPR for NS_53
Proposal 2: Consider Table 2 when specifying ULCA A-MPR for NS_54
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