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Scope and definitions
WF scope: 
This WF does not cover VLP mode A-MPR
Definitions:

Inner channel: a channel that is not at the edge of a band or sub-band

Edge channel: a channel that is at the edge of a band or sub-band

In-band PSD limited channel: a channel that has a sufficient guard-band to an OOB emission requirement such that it is limited only by the in-band PSD requirement in dBm/MHz of a given NS

1RB/interlace case: this is the interlace waveform with has only 1RB allocated every 10RB for 15kHz SCS or every 5RB for 30kHz SCS. This is the waveform with the highest in-band PSD for NR-U full or interlace waveforms.
1 Dedicated A-MPR for in-band PSD limited channels
1.1 Background information

In [1] the following table represents an approximation of in-band PSD of different allocated BW and waveforms (interlaces and full allocation).

Approximated in-band PSD at 20dBm vs NRBint0

	
	
	NRBperInt*2^Mu
	Full

	allocBW
	WF
	<6
	=6
	=7
	=8
	=9
	

	20
	CP+DFT
	101
	9.51
	9
	8.51
	8
	7.5

	40
	CP+DFT
	7
	6.5
	6
	5.5
	5
	4.5

	60
	CP+DFT
	5
	4.5
	na
	3.5
	na
	2.5

	80
	CP+DFT
	4
	3.5
	na
	2.5
	na
	1.5

	100
	CP+DFT
	3
	2.5
	na
	1.5
	na
	0.5

	
	
	NOTE 1: +0.5 for 100W00100


Starting from the fully allocated value in last column, the PSD is increased by 0.5dB for every 0.18MHz gap in the interlace up to 5 gaps.

The A-MPR can then be deducted from the in-band PSD target (PSDtarget) of a given NS: 

In-band PSD A-MPR = max(roundup(2*( PSDat20dBm-PSDtarget),1)/2,0) 

Where PSDat20dBm is based on the above table
1.2 Way forward

Way forward:

· Introduce A-MPR for in-band PSD limited on top of R17 A-MPR for OOB emissions limited channels based
· The Reference in-band PSD at maximum power may be based on the following and discussed further at next meeting:

· Fully allocated waveform in-band PSD at 20 dBm (PSDat20dBm) is 7.5, 4.5, 2.5, 1.5 and 0.5dBm/MHz for 20, 40, 60, 80 and 100MHz allocated BW (full CC or wideband operation) respectively
· For interlace waveforms, the in-band PSD at 20 dBm (PSDat20dBm) is the corresponding fully allocated in-band PSD for the same allocated BW increased by 0.5dB per 0.18MHz gap of the 10RB interlace pattern up to 5 gaps, above 5 gaps the value for 5 gaps applies.
· In-band PSD A-MPR = max(roundup(2*( PSDat20dBm-PSDtarget),1)/2,0) 
· Where PSDat20dBm is derived from above two bullets for every BW and full or interlace waveforms

· Where PSDtarget is the maximum allowed in-band PSD in dBm/MHz for a given NS and BW.
· In marginal case an additional 0.5dB margin can be discussed.

2 A-MPR improvement for n46
2.1 Background information:
On top of input on 100MHz A-MPR for n46, a few improvements and corrections are suggested that accounts for:
· Difference of OOB emission versus in-band emissions (in-band PSD) limited channels (edge versus inner channels)

· Aligning some A-MPR values with MPR for higher order modulations

· Account for NS31 UNII4 channels

2.2 Way Forward

Way forward 1 on Pi/2 BPSK
· Pi/2 BPSK A-MPR is added to all NS by using the same A-MPR value than for QPSK
· This change will also be proposed with a CR to release 17 next meeting
Way forward 2 on minor corrections
· NS_29 A-MPR should be made equal to MPR for 64QAM DFT and 256QAM CP 40MHz channels

· This change will also be proposed with a CR to release 17 next meeting
Way forward 3 on 100MHz channels
· 100MHz A-MPR is studied for OOB emission for NS_28/30/31 channels at 5200, 5300 and 5520MHz

· NS_29: no 100MHz channels

Way forward 4 on NS31 improvements
· Study if 20MHz at 5700MHz for NS_28/30/31 and at 5825MHz (15MHz GB) can use MPR 
· Check if 20MHz channel at 5745MHz should use MPR or A-MPR
· Study if inner UNII-2C and UNII-3 40/60/80MHz channels can use MPR
· Study the addition of A-MPR for the 5850-5880MHz range (UNII-4) which is allowed indoors. Channels overlapping UNII-3 and UNII-4 are also allowed
3 A-MPR improvement for n96 and n102
3.1 Background information

On top of input on 100MHz A-MPR for n96 and n102, a few improvements and corrections are suggested that accounts for:

· Difference of OOB emission versus in-band emissions (in-band PSD) limited channels (edge versus inner channels)

· Aligning some A-MPR values with MPR for higher order modulations

3.2 Way Forward

Way forward 1 on Pi/2 BPSK

· Pi/2 BPSK A-MPR is added to all NS by using the same A-MPR value than for QPSK
· This change will also be proposed with a CR to release 17 next meeting
Way forward 2 on minor corrections
· Correct A-MPR for DFT 60MHz partial allocations to [6.5dB] for NS53
· Correct A-MPR for CP 256QAM 20MHz to 7dB to be consistent with MPR for NS60
· Current NS60 A-MPR values should only be applicable to channels at the band edges. Other channels should use the in-band PSD limited back-off
· These changes will also be proposed with a CR to release 17 next meeting
Way forward 3 on 100MHz channels
· NS53: A-MPR is studied for 100MHz channels at 5995 and 6055MHz to meet -27dBm/MHz at frequencies < 5925 MHz. Other 100MHz full allocation channels can use MPR while 100MHz partial allocation channels have an A-MPR=Max(4 , MPR)
· NS54: A-MPR is studied for 100MHz channels at 5995 and 6055MHz to meet -27dBm/MHz at frequencies < 5925 MHz
· NS58: A-MPR is studied for the 100MHz channel at 5995MHz to meet -22dBm/MHz at frequencies < 5935 MHz
· NS59: all 100MHz channels can use MPR

· NS60: A-MPR is studied for the 100MHz channel at 5995, 6055MHz to meet -27dBm/MHz at frequencies < 5935 MHz and 7015, 7035, 7055 and 7075MHz to meet -27dBm/MHz at frequencies > 7125MHz. All other channels can use MPR
4 A-MPR for intra-band ULCA
4.1 Background information:

This ULCA A-MPR work is dedicated to n96 NS, priority between the different NS can be further discussed
4.2 Way Forward

Way forward 1 on ULCA A-MPR A-MPR parameters to be considered at next meeting:
· Same waveform type (DFT or CP) for both CCs

· Mixed allocation type (full and interlace) can be accounted for

· Mixed numerology (15 and 30kHz) can be accounted for
· Power sharing assumes equal PSD sharing between CCs
· Other parameters are not precluded
Way forward 2 on ULCA A-MPR evaluation to be considered at next meeting:
· A-MPR for 20-100MHz aggregated BW is specified for n96B

· A-MPR for 120-160MHz aggregated BW is specified for n96C

· Separate A-MPR are specified for in-band vs OOB limited adjacent CCs
· When one CC is not allocated with 20MHz sub-band, the single CC A-MPR corresponding to the same allocated BW applies
· A-MPR values are the same for CP and DFT
· A-MPR when at least one CC is allocated with interlace allocation will use the A-MPR for 1RB/interlace
· Other evaluations are not precluded
Way forward 3 on ULCA PSD limited cases to be considered at next meeting:

· A-MPR values for Full+Full case are derived from equations using the total number of allocated 20MHz sub-bands without considering same or mixed numerology based on following equation for in-band PSD at Pmax
· PCmax+0.5-10*log(number of 20MHz sub-band across CC1 and CC2) rounded to the next 0.1dB
· A-MPR values for mixed Full+Interlace and Interlace+Interlace allocation are derived from in-band PSD at full power equations accounting for the following parameters:

· Number of allocated 20MHz sub-bands per CCs

· Same or mixed numerology

· Following equation for in-band PSD at Pmax can be used as a starting point to derive A-MPR for Full+Interlace
· PCmax-10*log(100*number of 20MHz sub-band in Fully allocated CC + 10*number of 20MHz sub-band in interlace allocated CC*2^mu of interlace allocated CC)+10*log(1/0.18) rounded to the next 0.1dB
· Following equations for in-band PSD at Pmax can be used as a starting point to derive A-MPR for Interlace+Interlace
· If same numerology: PCmax-10*log(10*(number of 20MHz sub-band in CC1 + number of 20MHz sub-band in CC2)) rounded to the next 0.1dB

· If different numerology: PCmax+3-10*log(number of 20MHz sub-band in CC1*2^mu1 + number of 20MHz sub-band in CC2*2^mu2) rounded to the next 0.1dB
· Other cases are not precluded

Way forward 4 on ULCA A-MPR priority:

· A-MPR for n96 ULCA is lower priority than 100MHz and VLP single CC work

· NS53 and NS54 are prioritized
5 UL CA A-MPR for n96 in Release 17
5.1 Background information:

In release 17 there is no A-MPR defined for any NS of the n96B and C configuration that exist in the specification. As such, there is no country where CA_n96B/C UL can be deployed. There is a ned to clarify if some solution can be found.
5.2 Way Forward

Way forward
· Accept that no n96 UL CA deployment is feasible in Release 17 and provide a complete and optimized A-MPR specification in Release 18
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