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1	Introduction 
During the RAN4 meeting #108-bis, two choices of A-MPR tables have been captured in Way Forward (WF) [1]. These choices are for CA_NS_53 and CA_NS_54 Power Class 5 (PC5) for uplink (UL) carrier aggregation (CA) Class B and Class C in Band n96 (also known as CA_n96B, CA_n96C). This contribution proposes updated "future-proof" A-MPR tables to account for hypothetical BCS4/5 requests which could lead to worse case frequency separation to the frequency range where the -27 dBm/MHz protection requirement applies.
2 Discussion
2.1 Background
Table 1 summarizes the supported uplink (UL) configuration sets for CA_n96B and CA_n96C.
[bookmark: _Ref148105595]Table 1: CA_n96B / CA_n96C uplink configuration sets
	NR CA configuration / Bandwidth combination set

	NR CA configuration
	Uplink CA configurations or single uplink carrier5
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Maximum aggregated 
bandwidth (MHz)
	Bandwidth combination set

	CA_n96B
	CA_n96B
	20, 40
	20, 40, 60, 80
	
	
	
	100
	0

	CA_n96C
	CA_n96C
	80
	40, 60, 80
	
	
	
	160
	0

	NOTE 5: 	Only single uplink carriers with power class other than PC3 are listed.



Table 2 and Table 3, respectively, capture the in-band and out-of-band (OOB) power spectral density (PSD) requirements expressed in dBm/MHz for CA_NS_53 and CA_NS_54.

[bookmark: _Ref148106838]Table 2: CA_n96B / CA_n96C in-band PSD requirements
	NR CA Band
	NS value
	Aggregated channel bandwidth (MHz)
	Frequency range (MHz)
	Maximum mean power density (dBm/MHz)

	CA_n96
	CA_NS_53
	40, 60, 80, 100, 120, 140, 160
	5925 – 7125
	-1

	
	CA_NS_54
	40, 60, 80, 100, 120, 140, 160
	5925 – 6425
	17

	
	
	
	6525 – 6875
	



[bookmark: _Ref148106841]Table 3: CA_n96B / CA_n96C out-of-band PSD requirements for CA_NS_53 or CA_NS_54
	Frequency band
(MHz)
	Spectrum emission limit
(dBm)
	Measurement bandwidth

	f ≤ 5925
	-27
	1 MHz

	f ≥ 7125
	-27
	



For CA_NS_54:
· It can be calculated that the in-band requirement of +17 dBm/MHz does not require any PA output-back-off (OBO) for any UL configurations,
· Hence, the A-MPR for CA_NS_54 is driven only by the out-of-band (OOB) -27 dBm/MHz requirements [2],
· Since CA_NS_54 only applies across the frequency ranges of 5925 – 6425 MHz and 6525 – 6875 MHz, it can be concluded that the CA_NS_54 A-MPR impacts only the lowermost channels.
For CA_NS_53, the A-MPR is driven both by the in-band -1 dBm/MHz requirements for small to medium aggregated bandwidth (BW) and by the -27 dBm/MHz OOB requirements for high aggregated BW [1,2].
Figure 1 and Figure 2 show examples of primary component carrier (PCC) / secondary component carrier (SCC) configurations which experience the lowest gap or frequency separation distance to/from the out-of-band frequency range where the -27 dBm/MHz OOB requirement applies.
[image: ]
[bookmark: _Ref148106162]Figure 1: Some of the CA_n96B/C lowermost channels with smallest gap to the OOB frequency range f ≤ 5925MHz.
[image: ]
[bookmark: _Ref148106164]Figure 2: Some of the CA_n96B/C uppermost channels with lowest gap to the OOB PSD frequency range f ≥ 7125MHz.

Observation 1: 
· [bookmark: _Hlk149725233]The A-MPR for CA_NS_54 is driven by the out-of-band (OOB) -27 dBm/MHz requirements over the range f ≤ 5925 MHz. This requirement impacts only the lowermost channels for which the minimum "gap"/frequency separation distance to the frequency range f ≤ 5925MHz is 20 MHz.
· The A-MPR for CA_NS_53 is driven by both:
· the -1 dBm/MHz in-band requirement for all channels, and,
· the -27 dBm/MHz OOB requirement for channels at the edge of the band, with the following minimum frequency separation distance:
· "zero" Hz (guard-band only) for the 40, 60, 80, 100 MHz aggregated bandwidth uppermost channels,
· 20 MHz for both the uppermost and the lowermost channels of 120 MHz (80 MHz+40 MHz) aggregated bandwidth. This gap could be measured at 0 Hz, in case 60+60 MHz BW is requested in a future BCS,
· 20 MHz for the 160 MHz (80 MHz+80 MHz) aggregated bandwidth lowermost channel. This gap could be 0Hz in case 100+60 MHz BW is requested in a future BCS.

Proposal 1: Based on observation 1, and to minimize the maintenance workload of CA_NS_53, it is proposed to specify the A-MPR requirements to account for 0 Hz gap of the uppermost channels. This ensures that RAN4 does not need to revisit the A-MPR requirements in the hypothetical case where new 60+60 MHz and 100+60 MHz configurations are requested in a future BCS, for example via BCS4/5. 
2.2 Measurement results
Power Amplifier (PA) calibration
· Power Class: PC5
· Calibration point: 1 dB MPR for QPSK DFT-s-OFDM, 20 MHz 100RB3 waveform at 27 dB ACLR
· Post PA losses of 4 dB
· ACLR: 27 dB
· IQ image: -28 dB
· Carrier leakage: -28 dBc

Measurement results are presented as raw PA output back-off (OBO). 
2.2.1 CA_NS_53 results and A-MPR proposal
Based on proposal 1, we present measurement results which correspond to the worst-case scenario where the distance separating the uppermost channel to the frequency range, where the applicable -27 dBm/MHz requirement is close to zero (guard-band gap).

Output back-off to meet in-band -1 dBm/MHz requirements:
We reproduce, in Figure 3 and Figure 4, the calculated OBO vs the measured OBO for DFT-s-OFDM and CP-OFDM, respectively from [2]. We observe that measurements are in sync with the calculated raw OBO for all types of RB allocations, and both types of QPSK waveforms.
[image: ]
[bookmark: _Ref149675173]Figure 3: PC5 DFT-s-OFDM QPSK CA_NS_53 raw OBO to meet the in-band -1 dBm/MHz requirement.
[image: ]
[bookmark: _Ref149675181]Figure 4: PC5 CP-OFDM QPSK CA_NS_53 raw OBO to meet the in-band -1 dBm/MHz requirement.

Observation 2: There is a constructive relationship between the calculated and the measured OBO required to meet the -1 dBm/MHz in-band requirement.


Output back-off to meet both the in-band -1 dBm/MHz and the out-of-band -27 dBm/MHz requirements.
The raw measurement data for QPSK DFT-s-OFDM and QPSK CP-OFDM accounting for the minimum gaps of BCS0 are presented in Figure 5 and Figure 6, respectively. In both figures:
· the blue horizontal lines capture the proposed A-MPR for Full RB allocations,  
· the green horizontal lines capture the proposed A-MPR for Partial RB allocations.
· the black line is a reminder of the corresponding MPR.
[image: ]
[bookmark: _Ref148454759]Figure 5: PC5 DFT-s-OFDM QPSK CA_NS_53 raw OBO and A-MPR proposals for BCS0
[image: ]
[bookmark: _Ref148454761]Figure 6: PC5 CP-OFDM QPSK CA_NS_53 raw OBO and A-MPR proposals for BCS0
In Table 4, we summarize results from Figure 5 and Figure 6, and collect our proposals to account for worst-case "zero" gap to account for future BCS requests that may lead to such configurations for the uppermost channels. For cases where the OBO is dominated by the in-band PSD requirement, the relationship between the calculation and measurements indicates that PA non-linearities do not impact the raw back-off. For these cases, we can safely adopt an A-MPR equal to OBO, rounded to the closest value.
[bookmark: _Ref149684419]Table 4: A-MPR proposal for BCS0 configurations and for worst-case "future-BCS-proof / zero gap" configurations.
	Gap scenario
	RB allocation
	Gap scenario / Bandwidth of contiguously transmitted sub-bands (MHz) / OBO (dB)

	
	
	20
	40
	60
	80
	100
	120
	140
	160

	BCS0
	DFT-s
QPSK Full
	≤ 9.0
	≤ 6.0
	≤ 4.0
	≤ 3.5
	≤ 3.5
	≤ 3.0
	≤ 3.0
	≤ 3.0

	zero gap
	DFT-s
QPSK Full
	≤ 9.0
	≤ 6.0
	≤ 4.0
	≤ 3.5
	≤ 3.5
	≤ 3.5
	≤ 3.0
	≤ 3.0

	Gating
	in-band PSD
	in-band PSD
	in-band PSD
	OOB
PSD
	OOB
PSD
	OOB
PSD
	OOB
PSD
	OOB
PSD

	Proposal for DFT-s-OFDM 
QPSK Full RB allocations
	≤ 9.0
	≤ 6.0
	≤ 4.0
	≤ 3.5
	≤ 3.0

	BCS0
	DFT-s
QPSK Partial
	≤ 11.5
	≤ 8.5
	≤ 7.0
	≤ 5.5
	≤ 5.0
	≤ 4.5
	≤ 4.0
	≤ 3.0

	zero gap
	DFT-s
QPSK Partial
	≤ 11.5
	≤ 8.5
	≤ 7.0
	≤ 5.5
	≤ 5.0
	≤ 4.5
	≤ 4.0
	≤ 4.0

	Gating
	in-band PSD
	in-band PSD
	in-band PSD
	in-band PSD
	in-band PSD
	in-band PSD
	OOB
PSD
	OOB
PSD

	Proposal for DFT-s-OFDM 
QPSK Partial RB allocations
	≤ 11.5
	≤ 8.5
	≤ 7.0
	≤ 5.5
	≤ 5.0
	≤ 4.5
	≤ 4.0

	BCS0
	CP-OFDM
QPSK Full
	≤ 9.0
	≤ 5.5
	≤ 5.0
	≤ 5.0
	≤ 4.5
	≤ 4.5
	≤ 4.5
	≤ 4.0

	zero gap
	CP-OFDM
QPSK Full
	≤ 9.0
	≤ 5.5
	≤ 5.0
	≤ 5.0
	≤ 5.0
	≤ 5.0
	≤ 5.0
	≤ 4.5

	Gating
	in-band PSD
	in-band PSD
	OOB
PSD
	OOB
PSD
	OOB
PSD
	OOB
PSD
	OOB
PSD
	OOB
PSD

	Proposal for CP-OFDM 
QPSK Full RB allocations
	≤ 9.0
	≤ 5.5
	≤ 5.0
	≤ 4.5

	BCS0
	CP-OFDM
QPSK Partial
	≤ 11.0
	≤ 8.5
	≤ 6.5
	≤ 5.5
	≤ 5.0
	≤ 5.0
	≤ 5.0
	≤ 4.0

	zero gap
	CP-OFDM
QPSK Partial
	≤ 11.0
	≤ 8.5
	≤ 6.5
	≤ 5.5
	≤ 5.0
	≤ 5.0
	≤ 5.0
	≤ 4.5

	Gating
	in-band PSD
	in-band PSD
	in-band PSD
	in-band PSD
	OOB
PSD
	OOB
PSD
	OOB
PSD
	OOB
PSD

	Proposal for CP-OFDM 
QPSK Full RB allocations
	≤ 11.0
	≤ 8.5
	≤ 6.5
	≤ 5.5
	≤ 5.0
	≤ 4.5



Based on Table 4, we propose the table format of WF [1] proposal 2, with the increased A-MPR highlighted in yellow to account for A-MPR future proofness.

Proposal 1: Consider the adoption of the following CA_NS_53 A-MPR table.

	Pre-coding
	Modulation
	Bandwidth of contiguously transmitted sub-bands / RB Allocation / A-MPR (dB)

	
	
	20 MHz
	40 MHz
	60 MHz
	80 MHz
	100MHz
	120MHz
	140MHz
	160MHz

	
	
	Full 
	Partial 
	Full 
	Partial 
	Full 
	Partial 
	Full 
	Partial 
	Full 
	Partial 
	Full 
	Partial 
	Full 
	Partial 
	Full 
	Partial 

	DFT-s-OFDM
	PI/2 BPSK2
	≤ 9.0
	≤ 11.5
	≤ 6.0
	≤ 8.5
	≤ 4.0
	≤ 7.0
	≤ 3.5
	≤ 5.5
	≤ 3.5
	≤ 5.0
	≤ 3.5
	≤ 4.5
	≤ 3.0
	≤ 4.0
	≤ 3.0
	≤ 4.0

	
	QPSK
	≤ 9.0
	≤ 11.5
	≤ 6.0
	≤ 8.5
	≤ 4.0
	≤ 7.0
	≤ 3.5
	≤ 5.5
	≤ 3.5
	≤ 5.0
	≤ 3.5
	≤ 4.5
	≤ 3.0
	≤ 4.0
	≤ 3.0
	≤ 4.0

	
	16 QAM
	≤ 9.0
	≤ 11.5
	≤ 6.0
	≤ 8.5
	≤ 4.0
	≤ 7.0
	≤ 3.5
	≤ 5.5
	≤ 3.5
	≤ 5.0
	≤ 3.5
	≤ 4.5
	≤ 3.5
	≤ 4.0
	≤ 3.5
	≤ 4.0

	
	64 QAM
	≤ 9.0
	≤ 11.5
	≤ 6.0
	≤ 8.5
	≤ 4.5
	≤ 7.0
	≤ 4.5
	≤ 5.5
	≤ 4.5
	≤ 5.0
	≤ 4.5
	≤ 4.5
	≤ 4.5
	≤ 4.5
	≤ 4.5
	≤ 4.5

	
	256 QAM
	≤ 9.0
	≤ 11.5
	≤ 6.0
	≤ 8.5
	≤ 6.0
	≤ 7.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0

	CP-OFDM
	QPSK
	≤ 9.0
	≤ 11.0
	≤ 5.5
	≤ 8.5
	≤ 5.0
	≤ 6.5
	≤ 5.0
	≤ 5.5
	≤ 5.0
	≤ 5.0
	≤ 5.0
	≤ 5.0
	≤ 5.0
	≤ 5.0
	≤ 4.5
	≤ 4.5

	
	16 QAM
	≤ 9.0
	≤ 11.0
	≤ 5.5
	≤ 8.5
	≤ 5.0
	≤ 6.5
	≤ 5.0
	≤ 5.5
	≤ 5.0
	≤ 5.0
	≤ 5.0
	≤ 5.0
	≤ 5.0
	≤ 5.0
	≤ 4.5
	≤ 4.5

	
	64 QAM
	≤ 9.0
	≤ 11.0
	≤ 6.0
	≤ 8.5
	≤ 6.0
	≤ 6.5
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0

	
	256 QAM
	≤ 9.0
	≤ 11.0
	≤ 7.0
	≤ 8.5
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 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.




2.2.2 CA_NS_54 results and A-MPR proposal
The measured OBO required to meet the OOB -27 dBm/MHz requirements are plotted in Figure 7 for DFT-s-OFDM and CP-OFDM. In this figure, the plain lines capture the proposed A-MPR, and the dashed lines represent the respective MPR.
[image: ]
[bookmark: _Ref147703992]Figure 7: PC5 OBO to meet CA_NS_54 -27dBm/MHz out-of-band requirements with 20MHz gap to f ≤ 5925MHz. 
Observation 3: For the lowermost channels, with a 20 MHz gap separating the lower edge of the aggregated channel to the frequency range f ≤ 5925 MHz, the following A-MPR covers the measured raw back-off.

· DFT-s-OFDM full allocations: 
· A-MPR ≤ 3.5 dB for 40, 60, 80 MHz aggregated BW,
· A-MPR ≤ 3.0 dB for 100-160 MHz aggregated BW,
· DFT-s-OFDM partial allocations:
· A-MPR ≤ 4.5 dB for 40, 60, 80 MHz aggregated BW, 
· A-MPR ≤ 4.0 dB for 100 ,120 MHz aggregated BW, 
· A-MPR ≤ 3.5 dB for 140, 160 MHz aggregated BW, 
· CP-OFDM full allocations: 
· A-MPR ≤ 4.5 dB for 40, 60, 80, 100, 120 MHz aggregated BW,
· A-MPR ≤ 4.0 dB for 140, 160 MHz aggregated BW,
· CP-OFDM partial allocations 
· A-MPR ≤ 5.5 dB for 40, 60, 80 MHz aggregated BW,
· A-MPR ≤ 5.0 dB for 100, 120 MHz aggregated BW,
· A-MPR ≤ 4.5 dB for 140, 160 MHz aggregated BW.

Based on observation 3, we propose adopting the WF [1] proposal 2 table template, with A-MPR changes highlighted in yellow, and associated with the footnote simplification.

Proposal 2: adopt the following CA_NS_54 A-MPR table.
	[bookmark: _Hlk148617660]Pre-coding
	Modulation
	Bandwidth of contiguously transmitted sub-bands / RB Allocation / A-MPR (dB)

	
	
	RB Allocation
(Note 4)
	40MHz – 80MHz
(Note 5)
	100MHz – 120MHz
(Note 5)
	140MHz – 160MHz
(Note 5)

	
	
	Full2
	Partial3
	Full2
	Partial3
	Full2
	Partial3
	Full2
	Partial3

	DFT-s-OFDM
	PI/2 BPSK7
	≤ 3.0
	≤ 3.5
	≤ 4.5
	≤ 3.0
	≤ 4.0
	≤ 3.0
	≤ 3.5

	
	QPSK
	≤ 3.0
	≤ 3.5
	≤ 4.5
	≤ 3.0
	≤ 4.0
	≤ 3.0
	≤ 3.5

	
	16 QAM
	≤ 3.5
	≤ 4.0
	≤ 4.5
	≤ 3.5
	≤ 4.0
	≤ 3.5
	≤ 3.5

	
	64 QAM
	≤ 4.5
	≤ 4.5
	≤ 4.5
	≤ 4.5
	≤ 4.5
	≤ 4.5
	≤ 4.5

	
	256 QAM
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0

	CP-OFDM
	QPSK
	≤ 4.0
	≤ 4.5
	≤ 5.5
	≤ 4.5
	≤ 5.0
	≤ 4.0
	≤ 4.5

	
	16 QAM
	≤ 4.5
	≤ 4.5
	≤ 5.5
	≤ 4.5
	≤ 5.0
	≤ 4.5
	≤ 4.5

	
	64 QAM
	≤ 6.0
	≤ 5.5
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0

	
	256 QAM
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 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.
NOTE 2:	The A-MPR for full allocation applies to all RBs in all contiguously transmitted sub-bands for operations that are fully allocated.
NOTE 3:	The A-MPR for partial RB allocation applies to all contiguously transmitted sub-bands with interlaced allocations with uplink resource allocation type 2, as specified in TS38.214 [10]. 
NOTE 4:	Applicable for all valid channels and bandwidths of contiguously transmitted sub-bands, other than those enumerated in NOTE 5.
NOTE 5:	Applicable to aggregated channel’s lower edge at 5945 MHz.
NOTE 6:	Applicable to Pi/2-BPSK modulation when IE powerBoostPi2BPSK is set to 0.



Regarding Note 4/ Note5: These notes mean that the A-MPR is only needed for the case when a 20 MHz gap separates the aggregated channel lower edge from the OOB frequency range f<= 5925 MHz. We have verified by measurement that no A-MPR is required for ULCA configurations where a 40 MHz gap separates the aggregated channel lower edge from the range f<= 5925 MHz. Figure 8 shows the corresponding arrangement landscape for BCS0, and indicates that verification is needed only for the 40, 60, 80, 100 and 140 MHz aggregated channel bandwidth. Measurement results plotted in Figure 9 show that the required back-off for the 40 MHz gap is less than the agreed MPR. 
[image: ]
[bookmark: _Ref149726738]Figure 8: Some of the CA_n96B/C lowermost channels with 40 MHz gap to the OOB PSD frequency range range f ≤ 5925 MHz.
[image: ][image: ]
[bookmark: _Ref149689731]Figure 9: PC5 out-of-band OBO with 20MHz gap vs 40MHz gap to frequency range f ≤ 5925 MHz.
3 Conclusion
In this contribution, we present PA output back-off measurement results for NR-U UL-CA n96B / n96C to meet the CA_NS_53 and CA_NS_54 requirements. Based on observations 1, 2, and 3, we propose the following A-MPR tables, with the objective of avoiding the need to revisit these requirements, by accounting for worst-case minimum frequency separation distances to the frequency range, where the -27 dBm/MH requirement applies. The intention is to provide "BCS/futrue proof" A-MPR tables.
Proposal 1: consider adopting the following CA_NS_53 A-MPR table.
	Pre-coding
	Modulation
	Bandwidth of contiguously transmitted sub-bands / RB Allocation / A-MPR (dB)

	
	
	20 MHz
	40 MHz
	60 MHz
	80 MHz
	100MHz
	120MHz
	140MHz
	160MHz

	
	
	Full 
	Partial 
	Full 
	Partial 
	Full 
	Partial 
	Full 
	Partial 
	Full 
	Partial 
	Full 
	Partial 
	Full 
	Partial 
	Full 
	Partial 

	DFT-s-OFDM
	PI/2 BPSK2
	≤ 9.0
	≤ 11.5
	≤ 6.0
	≤ 8.5
	≤ 4.0
	≤ 7.0
	≤ 3.5
	≤ 5.5
	≤ 3.5
	≤ 5.0
	≤ 3.5
	≤ 4.5
	≤ 3.0
	≤ 4.0
	≤ 3.0
	≤ 4.0

	
	QPSK
	≤ 9.0
	≤ 11.5
	≤ 6.0
	≤ 8.5
	≤ 4.0
	≤ 7.0
	≤ 3.5
	≤ 5.5
	≤ 3.5
	≤ 5.0
	≤ 3.5
	≤ 4.5
	≤ 3.0
	≤ 4.0
	≤ 3.0
	≤ 4.0

	
	16 QAM
	≤ 9.0
	≤ 11.5
	≤ 6.0
	≤ 8.5
	≤ 4.0
	≤ 7.0
	≤ 3.5
	≤ 5.5
	≤ 3.5
	≤ 5.0
	≤ 3.5
	≤ 4.5
	≤ 3.5
	≤ 4.0
	≤ 3.5
	≤ 4.0

	
	64 QAM
	≤ 9.0
	≤ 11.5
	≤ 6.0
	≤ 8.5
	≤ 4.5
	≤ 7.0
	≤ 4.5
	≤ 5.5
	≤ 4.5
	≤ 5.0
	≤ 4.5
	≤ 4.5
	≤ 4.5
	≤ 4.5
	≤ 4.5
	≤ 4.5

	
	256 QAM
	≤ 9.0
	≤ 11.5
	≤ 6.0
	≤ 8.5
	≤ 6.0
	≤ 7.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0

	CP-OFDM
	QPSK
	≤ 9.0
	≤ 11.0
	≤ 5.5
	≤ 8.5
	≤ 5.0
	≤ 6.5
	≤ 5.0
	≤ 5.5
	≤ 5.0
	≤ 5.0
	≤ 5.0
	≤ 5.0
	≤ 5.0
	≤ 5.0
	≤ 4.5
	≤ 4.5

	
	16 QAM
	≤ 9.0
	≤ 11.0
	≤ 5.5
	≤ 8.5
	≤ 5.0
	≤ 6.5
	≤ 5.0
	≤ 5.5
	≤ 5.0
	≤ 5.0
	≤ 5.0
	≤ 5.0
	≤ 5.0
	≤ 5.0
	≤ 4.5
	≤ 4.5

	
	64 QAM
	≤ 9.0
	≤ 11.0
	≤ 6.0
	≤ 8.5
	≤ 6.0
	≤ 6.5
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0

	
	256 QAM
	≤ 9.0
	≤ 11.0
	≤ 7.0
	≤ 8.5
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 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 2: consider adopting the following CA_NS_54 A-MPR table.
	Pre-coding
	Modulation
	Bandwidth of contiguously transmitted sub-bands / RB Allocation / A-MPR (dB)

	
	
	RB Allocation
(Note 4)
	40MHz – 80MHz
(Note 5)
	100MHz – 120MHz
(Note 5)
	140MHz – 160MHz
(Note 5)

	
	
	Full2
	Partial3
	Full2
	Partial3
	Full2
	Partial3
	Full2
	Partial3

	DFT-s-OFDM
	PI/2 BPSK7
	≤ 3.0
	≤ 3.5
	≤ 4.5
	≤ 3.0
	≤ 4.0
	≤ 3.0
	≤ 3.5

	
	QPSK
	≤ 3.0
	≤ 3.5
	≤ 4.5
	≤ 3.0
	≤ 4.0
	≤ 3.0
	≤ 3.5

	
	16 QAM
	≤ 3.5
	≤ 4.0
	≤ 4.5
	≤ 3.5
	≤ 4.0
	≤ 3.5
	≤ 3.5

	
	64 QAM
	≤ 4.5
	≤ 4.5
	≤ 4.5
	≤ 4.5
	≤ 4.5
	≤ 4.5
	≤ 4.5

	
	256 QAM
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0

	CP-OFDM
	QPSK
	≤ 4.0
	≤ 4.5
	≤ 5.5
	≤ 4.5
	≤ 5.0
	≤ 4.0
	≤ 4.5

	
	16 QAM
	≤ 4.5
	≤ 4.5
	≤ 5.5
	≤ 4.5
	≤ 5.0
	≤ 4.5
	≤ 4.5

	
	64 QAM
	≤ 6.0
	≤ 5.5
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0

	
	256 QAM
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 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.
NOTE 2:	The A-MPR for full allocation applies to all RBs in all contiguously transmitted sub-bands for operation that are fully allocated.
NOTE 3:	The A-MPR for partial RB allocation applies to all contiguously transmitted sub-bands with interlaced allocations with uplink resource allocation type 2, as specified in TS38.214 [10]. 
NOTE 4:	Applicable for all valid channels and bandwidth of contiguously transmitted sub-bands, other than those enumerated in NOTE 5.
NOTE 5:	Applicable to aggregated channel’s lower edge at 5945 MHz.
NOTE 6:	Applicable to Pi/2-BPSK modulation when IE powerBoostPi2BPSK is set to 0.
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[1] R4-2317655 WF on NS53 and NS54 A-MPR requirement, 3GPP TSG-RAN WG4 #108-bis, Xiamen, China, Charter Communications, Skyworks Solutions, Inc.
[2] R4-2317603 PC5 NR-U CA_n96B A-MPR for CA_NS_53 CA_NS_54, 3GPP TSG-RAN WG4 #108-bis, Xiamen, China, Skyworks Solutions, Inc.
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NS_53, NS_54: -27dBm/MHz
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NS_53: -1dBm/MHz

Range: 5925 – 7125MHz

Band n96 uppermost uplink channels
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out-of-band PSD requirements in-band PSD requirements
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n96B 40M: 20 + 20 (MHz) – 40MHz gap

n96B 60M: 20 + 40 (MHz) – 40MHz gap

n96B 80M: 60 + 20 (MHz) – 40MHz gap
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NS_53, NS_54: -27dBm/MHz

f≤5925MHz

out-of-band PSD requirements in-band PSD requirements
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