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Introduction
[bookmark: _GoBack]This is a revision of [9] with corrections to simulation results and A-MPR tables.
MPR for power class 5 NR-U has been tentatively agreed based on a reference waveform and calibration setpoint in [1].  MPR addresses general emission requirements applicable irrespective of the band and therefore applies equally to Band n46 as well as Band n96.  However, regional emission requirements may apply for country-specific deployments in accordance with local regulations.  To the extent that the regional requirements are more stringent than the general NR-U emission requirements (ACLR, SEM, spurious emissions, in-band emissions, EVM), additional power backoff with A-MPR must be specified.  This contribution provides simulation results of A-MPR to meet regional requirements for the 5 GHz Band n46 for broad deployment and 6 GHz Band n96 for US.
Discussion
The discussion is divided into requirements for Band n46 and requirements for Band n96.  Though not restricted to, the NS requirements are motivated by the following possible scenarios
	Band
	NS
	Description

	n46
	NS_28
	Europe

	n46
	NS_29
	Japan

	n46
	NS_30
	US

	n46
	NS_31
	Korea

	n96
	NS_53
	US, indoor

	n96
	NS_54
	US, outdoor


Band n46
Regional emission requirements
Regional emission requirements for Band n46 have been adopted from those specified in 36.101 for eLAA in Band 46.  These include additional power spectral density (PSD), additional spurious emissions, and ACLR requirements specified when NS_28, NS_29, NS_30, and NS_31 are signaled by the network.  The requirements have been updated for NR-U in [2].  
A-MPR simulation results
Simulation results were conducted to evaluate the power backoff needed to meet the additional emission requirements associated with NS_28, NS_29, NS_30, and NS_31 for Europe, Japan, US, and Korea, respectively.  Although the requirements are derived from regulations of these countries, they may be applicable to other countries outside of this list as well if similar requirements are adopted.  A 5 GHz WiFi STA PA model calibrated with a reference waveform of 20 MHz bandwidth, 15 kHz SCS, DFT-s-OFDM, QPSK, 100 RB’s allocation starting at RB3 with 1 dB backoff from PC5 maximum output power of 20 dBm at the antenna port.  LO and IQ image impairments were included in the simulation at -28 dBc.
Similar to the derivation for MPR [3], the following simulation scenarios were simulated
Table 1.  Simulation scenarios for all CBW/SCS
	Scenario
	Modulation
	DFT/CP
	Allocation

	1
	QPSK
	CP
	Interlace_0

	2
	QPSK
	DFT-S
	Interlace_0

	3
	QPSK
	CP
	Full

	4
	QPSK
	DFT-S
	Full

	5
	16QAM
	CP
	Interlace_0

	6
	16QAM
	DFT-S
	Interlace_0

	7
	16QAM
	CP
	Full

	8
	16QAM
	DFT-S
	Full

	9
	64QAM
	CP
	Interlace_0

	10
	64QAM
	DFT-S
	Interlace_0

	11
	64QAM
	CP
	Full

	12
	64QAM
	DFT-S
	Full

	13
	256QAM
	CP
	Interlace_0

	14
	256QAM
	DFT-S
	Interlace_0

	15
	256QAM
	CP
	Full

	16
	256QAM
	DFT-S
	Full



All valid channels across the entire frequency range of Band n46 have been simulated for all channel bandwidths (20, 40, 60, and 80 MHz), SCS, full allocation, interlace-0 allocation.  Channels which overlap a protected frequency range are regarded as invalid; for example, a channel that overlaps the boundary at 5725 MHz between U-NII-2C and U-NII-3 for which protection of U-NII-3 is required is regarded as invalid.  One aspect that warrants careful consideration is that A-MPR emission requirements are not necessarily symmetric about the channel.  In particular, additional spurious emission requirements are defined over fixed frequency ranges.  Therefore, the particular channel, 20 MHz sub-band, and RB allocation within the sub-band may become important in the analysis.  For example, an interlace-0 waveform with RB0 allocated was chosen as a proxy for worst case partial allocation, the actual worst case may instead be at RB9.  Similarly, while a sub-band configuration of ‘10’ for 40 MHz was argued to be representative of both ‘10’ and ‘01’ for MPR, the two may need to be considered separately for A-MPR if emissions requirements are non-symmetric.  The simulation results in this paper consider all possible sub-band configurations (i.e., both ‘01’ and ‘10’) but consider only the single interlace waveform RB 0, 10, 20, …; therefore, full coverage for worst case is not necessarily captured.  Another simulation limitation relates to the additional spurious emission requirements.  In many cases, the protected frequency ranges for additional spurious emissions extends as low as 47 MHz and as high as 26 GHz.  It is not possible to simulate such a large frequency range.  Simulations only consider the closest protected frequency ranges due to limited sampling rate and simulation time.  
The general approach to derive the A-MPR results is to evaulate the backoff required for all waveforms against each scenario evaulated to simultaneously meet all emission requirements (PSD, ACLR, additional spurious) for the NS considered.  As will be described below, this often results in very large power backoff requirements.  Indeed, the worst case waveforms in the most affected channels will require this backoff.  However, a second step is taken to identify a set of channels that are less impacted by the NS requirements.  For example, it was found that in some cases channels further removed from protected frequency ranges did not require as significant backoff.  In other cases, narrower channels were found to more easily meet NS requirements with smaller backoff.  A second A-MPR was then computed for these waveforms.  In some cases, the MPR itself was found to be sufficient to enable meeting all NS requirements for a subset of channels.  Detailed evaluation results for each NS are presented next.  
NS_28
For NS_28, the additional emission requirements consist of a 10 dBm/MHz PSD limit and additional spurious emissions.  The SEM is already covered by the NR-U general SEM agreed in [4].  When NS_28 is signaled, the frequency range of allowed operation is between 5150 – 5350 MHz or 5470 – 5725 MHz.  An additional spurious emission requirement of -30 dBm/MHz is applicable immediately outside of these frequency ranges.  Therefore, the channels located at the edges of the allowed frequency ranges will be impacted.  This is evident in the following plot in Figure 1
[image: ]
Figure 1.  NS_28 A-MPR for all channels
The plot shows in blue dots the power backoff required by the UE to simultaneously meet all emission requirements, both general requirements as well as NS_28 additional requirements.  The red “X” indicates the tentatively agreed MPR.  In case there are two MPR values for a single scenario, the MPR is different depending on full allocation or partial allocation.  The partial allocation comes from wideband channels where not all 20 MHz sub-bands are allocated even if within the sub-band, all RB’s are allocated.  The higher MPR value is afforded to partial allocation.  The green square marker indicate the power backoff required to meet all NS_28 requirements for all configurations simulated.  It can be seen that the required backoff is significant, up to 7.5 dB which is several dB higher than MPR.  
Most of the backoff is dominated by the additional spurious emission requirement of -30 dBm/MHz.  If edge channels are excluded, it was found that the required backoff is met by MPR alone.  This is shown in the Figure 2 below
[image: ]
Figure 2.  NS_28 A-MPR for interior channels only
Figure 3 illustrates the channels for Band n46 where the orange region reflects the -30 dBm/MHz protected frequency range.  The channels immediately adjacent and possibly shifted by one or two further channel ARFCN locations are most impacted by the emission requirement.  These channels are shown shaded in the figure below.  PSD limitations do not appear to have a significant impact to power backoff when all of the other requirements are also considered.
[image: ]
Figure 3.  Channelization for n46 illustrating NS_28 additional spurious emission frequency range and impacted channels.
NS_28 A-MPR is summarized in Table 2.
Table 2.  A-MPR for PC5 NS_28
	Pre-coding
	Modulation
	RB Allocation (Note 1)
	RB Allocation (Note 2)

	
	
	Full
	Partial
	Full/Partial

	DFT-s-ODFM
	QPSK
	≤ 4.0
	≤ 6.0
	See Table 6.2F.2-1

	
	16 QAM
	≤ 4.5
	≤ 6.0
	

	
	64 QAM
	≤ 4.5
	≤ 6.5
	

	
	256 QAM
	≤ 6.05.5
	≤ 6.5
	

	CP-OFDM
	QPSK
	≤ 6.0
	≤ 7.0
	

	
	16 QAM
	≤ 6.0
	≤ 7.5
	

	
	64 QAM
	≤ 6.5
	≤ 7.5
	

	
	256 QAM
	≤ 7.0
	≤ 7.5
	

	NOTE 1:   Applicable for 20 MHz channels centered at 5160, 5340, 5480, and 5700 MHz, 40 MHz channels centered at 5170, 5190, 5310, 5330, 5490, and 5510 MHz, 60 MHz channels centered at 5180, 5200, 5220, 5280, 5300, 5320, 5500, 5520, 5540, 5680 MHz, and 80 MHz channels centered at 5190, 5210, 5290, 5310, 5510, and 5530 MHz.
NOTE 2:   Applicable for all valid channels other than those enumerated under NOTE 1.



NS_29 
For NS_29, an additional ACLR2 requirement of -40 dB is imposed, a PSD limit of 10 dBm/MHz for 20 MHz occupied bandwidth scales down inversely to increasing occupied bandwidth, and additional spurious emissions.  The occupied bandwidth requirement that was reflected in 36.101 has been relaxed to accommodate higher spectrum utilization of 802.11ax systems.  Additional spurious emissions are also imposed.  The power backoff simulated for NS_29 is shown below in Figure 4.
[image: ]
Figure 4.  NS_29 A-MPR for all channels
Though not readily apparent on this diagram, the power backoff is limited by the PSD requirement moreso than by spurious emissions.  Therefore, discriminating by channel location is not particularly effective in identifying a set of channels with reduced NS_29 A-MPR since PSD is channel agnostic.  Instead, recognizing that the PSD requirement scales with bandwidth, a more effective strategy is to discriminate A-MPR by channel bandwidth.
In Figure 5 below, only 20 MHz and 40 MHz channels are plotted
[image: ]
Figure 5.  NS_29 A-MPR for 20 and 40 MHz channels
It can be seen that the A-MPR is significantly reduced for 20 and 40 MHz channels since the PSD requirement is more relaxed for the relatively narrower bandwidths.  The A-MPR is bounded by the yellow markers on the diagram compared to the green markers needed for 60 and 80 MHz channels.
Further, if only 20 MHz channels are considered, it is found that MPR alone suffices as illustrated in Figure 6.
[image: ]
Figure 6.  NS_29 A-MPR for 20 MHz channels
Therefore, for NS_29 A-MPR is summarized in Table 3 below.
Table 3. A-MPR for PC5 NS_29
	Pre-coding
	Modulation
	Channel bandwidth / RB Allocation


	
	
	20 MHz
	40 MHz
	60 MHz, 80 MHz

	
	
	Full/Partial
	Full
	Partial
	Full
	Partial

	DFT-s-ODFM
	QPSK
	See Table 6.2F.2-1
	≤ 3.02.0
	≤ 5.54.0
	≤ 5.54.0
	≤ 7.56.0

	
	16 QAM
	
	≤ 3.02.5
	≤ 5.54.0
	≤ 5.54.0
	≤ 7.56.0

	
	64 QAM
	
	≤ 3.5
	≤ 5.54.0
	≤ 5.54.5
	≤ 7.56.0

	
	256 QAM
	
	≤ 5.0
	≤ 5.5
	≤ 6.05.5
	≤ 7.56.0

	CP-OFDM
	QPSK
	
	≤ 3.5
	≤ 4.5
	≤ 5.54.0
	≤ 7.56.0

	
	16 QAM
	
	≤ 4.0
	≤ 4.5
	≤ 5.54.0
	≤ 7.56.0

	
	64 QAM
	
	≤ 5.5
	≤ 5.0
	≤ 5.5
	≤ 7.55.5

	
	256 QAM
	
	≤ 7.0
	≤ 6.5
	≤ 7.0
	≤ 7.57.0



NS_30
For NS_30, an 11 dBm/MHz PSD limit applies along with additional spurious emission requirements.  The PSD limit is not limiting compared to the other emission requirements for PC5, however, the additional spurious emission requirement is very challenging to meet.  The requirement for some channels is -41 dBm/MHz without any guard band.  It is not difficult to imagine that such a requirement will require significant power backoff to comply with.  Simulation results are shown below in Figure 7.
[image: ]
Figure 7.  NS_30 A-MPR for all channels
As predicted, the required power backoff is very large – up to 16 dB for some channels.  Recognizing that the -41 dBm/MHz emission requirement is responsible for the large backoff, edge channels were removed from the simulation.  The improvement is shown in Figure 8 with resulting A-MPR shown in yellow.
[image: ]
Figure 8.  NS_30 A-MPR without edge channels
Removing another set of “near edge” channels to leave only the inner-most channels results in MPR being sufficient to bound the required backoff as shown in Figure 9.
[image: ]
Figure 9.  NS_30 A-MPR with inner-most channels only
NS_30 A-MPR is then summarized in Table 4.
Table 4. A-MPR for PC5 NS_30
	Pre-coding
	Modulation
	RB Allocation (Note 1)
	RB Allocation (Note 2)
	RB Allocation (Note 3)

	
	
	Full
	Partial
	Full
	Partial
	Full/Partial

	DFT-s-ODFM
	QPSK
	≤ 9.0
	≤ 15.0
	≤ 2.5
	≤ 5.0
	See Table 6.2F.2-1

	
	16 QAM
	≤ 9.0
	≤ 15.5
	≤ 3.53.0
	≤ 5.55.0
	

	
	64 QAM
	≤ 9.0
	≤ 15.5
	≤ 4.5
	≤ 5.5
	

	
	256 QAM
	≤ 9.0
	≤ 16.0
	≤ 6.05.5
	≤ 6.05.5
	

	CP-OFDM
	QPSK
	≤ 9.0
	≤ 14.0
	≤ 4.0
	≤ 6.0
	

	
	16 QAM
	≤ 9.5
	≤ 14.5
	≤ 4.54.0
	≤ 6.0
	

	
	64 QAM
	≤ 9.0
	≤ 15.0
	≤ 5.5
	≤ 6.5
	

	
	256 QAM
	≤ 9.5
	≤ 15.0
	≤ 7.0
	≤ 7.0
	

	NOTE 1:   Applicable for 20 MHz channels centered at 5160, 5340, 5480, and 5700 MHz, 40 MHz channels centered at 5170, 5190, 5310, 5330, 5490, and 5510 MHz, 60 MHz channels centered at 5180, 5200, 5220, 5280, 5300, 5320, 5500, 5520, 5540, 5680 MHz, and 80 MHz channels centered at 5190, 5210, 5290, 5310, 5510, and 5530 MHz.
NOTE 2:   Applicable for 20 MHz channels centered at 5180 and 5320 MHz, and 40 MHz channels centered at 5230 and 5270 MHz.
NOTE 3:   Applicable for all valid channels other than those enumerated under NOTE 1 and NOTE 2.



NS_31
For NS_31, a 10 dBm/MHz or 4 dBm/MHz PSD limit is applied for 20 MHz channels depending on the frequency range occupied by the carrier.  The PSD requirement scales inversely according to the bandwidth of the channel.  Furthermore, there are additional spurious emission requirements.
[image: ]
Figure 10.  NS_31 A-MPR

The same techniques to find a set of waveforms for which A-MPR can be reduced are not effective for NS_31.  Since NS_31 is bound both by strict PSD limits that become more stringent with increasing bandwidth as well as strict additional spurious emission requirements, discrimating channels by either channel bandwidth or channel edge location by themselves was not found to reduce A-MPR.  Moreover, NS_31 imposes a spurious emission requirement of -27 dBm/MHz at 5250 MHz dividing carriers assigned to 5150 – 5250 MHz from those assigned to 5250 – 5350 MHz.
One effective measure to recover a subset of channels is to consider 20 MHz channels with edge channels removed.  The remaining 20 MHz channels at 5180 – 5220, 5280 – 5320, 5500 – 5680, 5745 – 5805 MHz can meet requirements with only MPR.  
[image: ]
Figure 11.  NS_31 A-MPR for 20 MHz channels without edge channels
NS_31 A-MPR is summarized in Table 5.
Table 5. A-MPR for PC5 NS_31
	Pre-coding
	Modulation
	RB Allocation (Note 1)
	RB Allocation (Note 2)

	
	
	Full/Partial
	Full
	Partial

	DFT-s-ODFM
	QPSK
	See Table 6.2F.2-1
	≤ 6.04.0
	≤ 8.06.5

	
	16 QAM
	
	≤ 6.04.0
	≤ 8.06.0

	
	64 QAM
	
	≤ 5.54.0
	≤ 8.06.5

	
	256 QAM
	
	≤ 6.05.0
	≤ 8.06.5

	CP-OFDM
	QPSK
	
	≤ 6.05.5
	≤ 8.06.5

	
	16 QAM
	
	≤ 6.05.5
	≤ 8.07.0

	
	64 QAM
	
	≤ 6.05.5
	≤ 7.57.0

	
	256 QAM
	
	≤ 7.0
	≤ 7.57.0

	NOTE 1:  Applicable for 20 MHz channels centered at 5180, 5200, 5220, 5280, 5300, 5320, 5500, 5520, 5540, 5560, 5580, 5600, 5620, 5640, 5660, 5680, 5745, 5765, 5785, and 5805 MHz.
NOTE 2:  Applicable for all valid channels and bandwidths other than those enumerated in NOTE 1.


0. Band n96
For the purpose of this contribution, Band n96 refers to a new band over the frequency range 5925 – 7125 MHz for the US according to [2].
0. Reference sensitivity
Reference sensitivity for NR-U with two receive antenna ports in Band n46 has been agreed as follows
[bookmark: _Hlk507958268]Table 7.3F.2-1: Two antenna port reference sensitivity QPSK PREFSENS
	Operating band / SCS / Channel bandwidth

	Operating Band
	SCS kHz
	20 MHz (dBm)
	40 MHz (dBm)
	60 MHz (dBm)
	80 MHz (dBm)

	n46
	15
	-89.7
	-86.6
	
	

	
	30
	-89.9
	-86.7
	-84.8
	-83.6

	
	60
	-90.1
	-86.9
	-85.0
	-83.6



The basis for the reference sensitivity comes from LAA sensitivity in Band 46 where examples of analyses are provided in [5], [6], and [7].  The assumptions were as follows
· Insertion loss of a ceramic filter at 5 GHz covering Band 46 and providing 35 – 40 dB rejection into licensed bands,
· Diplexer to enable sharing the antenna with 2.4 GHz and 5 GHz WiFi, 
· T/R switch and trace loss at 5 GHz higher frequency when compared with 3.5 GHz bands, i.e., Band 42 and 43.
It was recognized that due to the lossier components at 5 GHz and the switching, duplexing, and filtering required, the front-end loss would be approximately 3 dB higher than that for Band 42 and 43 at 3.5 GHz.  An effective noise figure of approximately 13 dB leads to the reference sensitivity specification for LAA Band 46 which can be represented as follows
	Thermal noise
	-174 dBm/Hz

	Bandwidth
	10*log10(18 MHz)

	NF and FE loss
	13 dB

	Implementation margin
	2.5 dB

	Demod SNR
	-1 dB

	2 Rx diversity gain
	-3 dB

	Reference sensitivity 
	-90 dBm



This value is then scaled according to the bandwidth for NR-U.
For 6 GHz, it can be expected that due to the higher frequency, the front-end trace loss, insertion loss from front-end passive components may increase possibly leading to degraded reference sensitivity compared to Band n46.  However, comparing the front-end loss between 5 GHz and 6 GHz including trace loss, the increase in loss is found to be approximately 0.2 dB in the worst case for a typical line-up.  
	Component
	5 GHz
	6 GHz

	Antenna connector
	0.2
	0.2

	Post-module trace loss
	0.73
	0.90

	Triplexer
	0.9
	1.2

	WiFi 5 – 7 GHz BPF
	1.32
	1.07

	Total
	3.15
	3.37



Appreciable degradation due to noise figure is not anticipated between 5 GHz and 6 GHz.  Therefore, the same reference sensitivity for 5 GHz can be applied to 6 GHz.
0. NS_53
From [8] the additional requirements for NS_53 (referred to as NS_51 in [8]) are
· NS_53:  24 dBm max output power, -1 dBm/MHz max PSD, -27 dBm/MHz spurious emissions
NS_53 corresponds to a deployment with an indoor low power access point (LP-AP) where the PSD and maximum output power requirements are stringent since Automated Frequency Coordination (AFC) is not utilized.  LP-AP can operate across the entire band 5925 – 7125 MHz.  It is expected that LP-AP are the predominant initial deployments in the 6 GHz band before AFC is widely available.    
The -1 dBm/MHz PSD requirement is the limiting requirement in most cases although EVM is also observed as limiting for higher order modulations.  Even with full allocation, the PSD requirement implies a power backoff of 8 dB for 20 MHz channels and 2 dB for 80 MHz channels with perfectly flat PSD.  With the peak-to-average power variation inherent in OFDM waveforms, the backoff will be even larger.  For 20 MHz channels, the maximum backoff for Band n46 NS_28 was 7.5 dB to meet an additional spurious emission requirement of -30 dBm/MHz.  The additional spurious emission requirement here for NS_53 is only -27 dBm/MHz.  Therefore, it can be expected that backoff required to meet the PSD requirement of -1 dBm/MHz will ensure that the additional spurious emission requirement of -27 dBm/MHz will simultaneously be fulfilled.  For wider channels, the -27 dBm/MHz requirement is expected to be limiting at least for channels located at the edge in close frequency proximity to protected frequency ranges.
[image: ]
Figure 12.  NS_53 A-MPR
Simulation results for NS_53 are shown in Figure 12.  The power backoff is primarily limited by the -1 dBm/MHz PSD requirement as expected.  However, for 60 and 80 MHz channels with 256QAM modulation, it was observed that EVM became limiting for some waveforms.  Because PSD is the limiting requirement, it is proposed to differentiate A-MPR by channel bandwidth since wider channels with full allocation naturally have lower bandwidth for fixed transmit power.  This concept is illustrated in Figures 13, 14, 15, and 16 below where the A-MPR for 20, 40, 60, and 80 MHz channels is shown when all 20 MHz sub-bands within the channel are allocated.  It can be seen that the A-MPR requirement decreases for the same scenario as the bandwidth of transmission increases.
[image: ]
Figure 13.  NS_53 A-MPR for 20 MHz channels
[image: ]
Figure 14.  NS_53 A-MPR for 40 MHz channels with all sub-bands transmitted
[image: ]
Figure 15.  NS_53 A-MPR for 60 MHz channels with all sub-bands transmitted
[image: ]
Figure 16.  NS_53 A-MPR for 80 MHz channels with all sub-bands transmitted
NS_53 A-MPR is summarized in Table 5.

Table 6.  A-MPR for PC5 NS_53
	Pre-coding
	Modulation
	Channel bandwidth / RB Allocation

	
	
	20 MHz
	40 MHz
	60 MHz
	80 MHz

	
	
	Full
	Partial
	Full
	Partial
	Full
	Partial
	Full
	Partial

	DFT-s-ODFM
	QPSK
	≤ 11.09.0
	≤ 13.512.0
	≤ 8.06.5
	≤ 10.08.5
	≤ 5.54.5
	≤ 8.06.5
	≤ 53.0
	≤ 7.05.5

	
	16 QAM
	≤ 9.0≤ 11.0
	≤ 12.0≤ 13.5
	≤ 6.5≤ 8.0
	≤ 8.5≤ 10.0
	≤ 4.5≤ 5.5
	≤ 6.58.0
	≤ 53.0
	≤ 5.57.0

	
	64 QAM
	≤ 9.0≤ 11.0
	≤ 12.0≤ 13.5
	≤ 6.5≤ 8.0
	≤ 8.5≤ 10.0
	≤ 4.5≤ 6.0
	≤ 6.58.0
	≤ 54.0
	≤ 5.57.0

	
	256 QAM
	≤ 9.0≤ 11.0
	≤ 12.0≤ 13.5
	≤ 6.5≤ 8.0
	≤ 8.5≤ 10.0
	≤ 6.05.0
	≤ 8.07.0
	≤ 5.0
	≤ 5.57.0

	CP-OFDM
	QPSK
	≤ 9.0≤ 11.0
	≤ 12.0≤ 13.5
	≤ 6.5≤ 8.0
	≤ 8.5≤ 10.0
	≤ 4.5≤ 5.5
	≤ 6.58.0
	≤ 54.0
	≤ 5.57.0

	
	16 QAM
	≤ 9.0≤ 11.0
	≤ 12.0≤ 13.5
	≤ 6.5≤ 8.0
	≤ 8.5≤ 10.0
	≤ 4.5≤ 5.5
	≤ 6.58.0
	≤ 54.0
	≤ 5.57.0

	
	64 QAM
	≤ 9.0≤ 11.0
	≤ 12.0≤ 13.5
	≤ 6.5≤ 8.0
	≤ 8.5≤ 10.0
	≤ 6.05.5
	≤ 6.58.0
	≤ 5.5
	≤ 5.57.0

	
	256 QAM
	≤ 9.0≤ 11.0
	≤ 12.0≤ 13.5
	≤ 8.07.0
	≤ 8.5≤ 10.0
	≤ 7.0
	≤ 8.07.0
	≤ 7.0
	≤ 7.0



0. NS_54
From [8] the additional requirements for NS_54 (referred to as NS_52 in [8]) are
· NS_54:  30 dBm max output power, 17 dBm/MHz max PSD, -27 dBm/MHz spurious emissions
NS_54 is appropriate for standard power access point (SP-AP) with AFC management.  The SP-AP would signal NS_54 to the UE indicating higher output power and PSD limits are available.  For the NR-U power class under consideration, the maximum output power of 30 dBm and PSD bound of 17 dBm/MHz are not limiting.  Therefore, it is the -27 dBm/MHz spurious emission requirement that sets the A-MPR.
[image: ]
Figure 17.  NS_54 A-MPR
[image: ]
Figure 18.  NS_54 A-MPR without edge channels
The effect is shown in Figure 17 and Figure 18.  When edge channels are removed, then the MPR suffices since neither PSD nor additional spurious emission of -27 dBm/MHz are limiting.  In this case, edge channels are those closest to 5925 MHz as well as the second 60 MHz channel at 5985 MHz that is offset by only 20 MHz from the lowest 60 MHz channel at 5965 MHz.  The U-NII-8 band for which outdoor devices are not allowed to operate serves as an effective guard band from the emission requirement starting at 7125 MHz.
Table 7.  A-MPR for PC5 NS_54
	Pre-coding
	Modulation
	RB Allocation (Note 1)
	RB Allocation (Note 2)

	
	
	Full/Partial
	Full
	Partial

	DFT-s-ODFM
	QPSK
	See Table 6.2F.2-1
	≤ 2.5
	≤ 5.0

	
	16 QAM
	
	≤ 3.0
	≤ 5.0

	
	64 QAM
	
	≤ 3.5
	≤ 5.0

	
	256 QAM
	
	≤ 5.0
	≤ 6.0

	CP-OFDM
	QPSK
	
	≤ 4.5
	≤ 6.0

	
	16 QAM
	
	≤ 4.5
	≤ 6.0

	
	64 QAM
	
	≤ 5.5
	≤ 6.0

	
	256 QAM
	
	≤ 7.0
	≤ 7.0

	NOTE 1:  Applicable for all valid channels and bandwidths other than those enumerated in NOTE 2.
NOTE 1:  Applicable for 20 MHz channels centered at 5945, 40 MHz channels centered at 5955, 60 MHz channels centered at 5965 and 5985 MHz, and 80 MHz channels centered at 5975 MHz.



Conclusion
Simulation results are provided for PC5 A-MPR necessary to meet NS_28, NS_29, NS_30, and NS_31 requirements for NR-U in Band n46 and PC5 A-MPR necessary to meet NS_53 and NS_54 requirements for NR-U in Band n96.  In each case, the limiting requirements have been identified and used to derive an A-MPR requirement that balances simplicity against optimizing the A-MPR for channels that are less impacted by the additional requirements.  Reference sensitivity for Band n96 is also treated.
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