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Introduction
In the RAN#94e, A-MPR evaluation framework for European 6GHz unlicensed spectrum was agreed in [1]. In this contribution, based on our earlier work in [2], we provide proposals for the A-MPR values of the cases that are limited by the in-band PSD emission requirements.
Discussion
A-MPR Evaluation Framework
In way forward [1], the assumptions to derive the A-MPR corresponding to the European emission requirements for LPI and VLP devices was agreed:

A-MPR evaluation shall be performed with the following assumptions:
· A-MPR for PC5 is assessed using band n96 PC5 definitions for VLP and LPI device A-MPR. 
· No filter rejection is assumed <5935 MHz and >6425MHz for spurious emissions
· Same PA model and calibration set point from Band n96 is to be used. 
· A-MPR for other power classes are to be added at a later stage. 
· A-MPR studies for PC5 are to be compared and, if possible, decided at next RAN4 meeting.
Unfortunately, we have not been able to perform measurements for the OOB emission requirements. However, based on our measurement experience for n96 FCC in-band PSD measurements, the required back off can be calculated and matches the measurements very well. We can thus re-use our input from [2].
As already justified in [3], this paper assumes that the A-MPR requirements are associated to NS belonging to band n96.
In-band PSD and EIRP A-MPR
For the channels other than the lowest ones, the A-MPR will be dictated by the in-band PSD or the maximum EIRP. In Table 4, the required back-off for PC5 is calculated for LPI (10dBm/MHz) and VLP (1dBm/MHz) devices for the corner cases of full allocation and lowest allocation interlace waveforms. The 1dBm/MHz PSD is also valid for VLP devices in Korean regulation with same 14dBm EIRP limit. And since it is very close, the 2dBm/MHz in-band PSD required back-off is also calculated and is associated with a 24dBm max EIRP. The back-off is calculated versus 20dBm PC5 level.
Table 4: Calculated PC5 back-off to meet VLP and LPI device in-band PSD
	
	BW
[MHz]
	Full allocation BW [MHz]
	PC5 back off vs IB PSD
	Nb of interlace for 1RB/10
	PC5 back off vs IB PSD

	
	
	
	1dBm/
MHz*
	2dBm/
MHz**
	10dBm
/MHz***
	
	1dBm/
MHz*
	2dBm/
MHz**
	10dBm/
MHz***

	CP-OFDM
	20
	19.08
	6.2
	5.2
	-2.8
	11
	8.6
	7.6
	-0.4

	
	40
	38.88
	3.1
	2.1
	-5.9
	22
	5.6
	4.6
	-3.4

	
	60
	58.32
	1.3
	0.3
	-7.7
	33
	3.8
	2.8
	-5.2

	
	80
	78.12
	0.1
	-0.9
	-8.9
	44
	2.6
	1.6
	-6.4

	DFT-s-OFDM
	20
	18
	6.4
	5.4
	-2.6
	10
	9.0
	8.0
	0.0

	
	40
	38.88
	3.1
	2.1
	-5.9
	22
	5.6
	4.6
	-3.4

	
	60
	58.32
	1.3
	0.3
	-7.7
	33
	3.8
	2.8
	-5.2

	
	80
	77.76
	0.1
	-0.9
	-8.9
	44
	2.6
	1.6
	-6.4

	* or 14dBm EIRP for VLP devices in Europe, also valid for VLP devices in Korean regulation
** or 24dBm for LPI evices in Korean regulation
***or 23dBm EIRP for LPI devices in Europe



The yellow highlights above shows the cases where the power will be limited by the VLP device maximum EIRP of 14dBm, while the green highlights show the cases that are limited by the 23dBm maximum EIRP. It should be noted that the 2dBm/MHz in-band PSD for LPI devices in Korea are always PSD limited.
Observation on in-band A-MPR for VLP devices:
· Aside for 20MHz BW which is in-band PSD limited, all higher bandwidths are EIRP limited. This conclusion is valid for Korean regulation too.

Observation on in-band A-MPR for VLP devices:
· It can be seen that PC5 offers a good compromise for LPI devices with MOP achieved for the 20MHz interlace waveform that drive the cell range
· In all bandwidth and waveforms no A-MPR is needed for the European 10dBm/MHz limit
· For Korea however, all waveforms and bandwidths will require A-MPR except for the fully allocated 80MHz cases.

Proposal 1 for VLP device in-band PSD A-MPR:
· A specific Band n96 NS is introduced
· A mechanism is needed to limit MOP to 14dBm for VLP devices and use the associated NS.
· A-MPR is defined versus this 14dBm limit and is 0dB for all waveforms and bandwidth except for 20MHz BW where 0.5dB A-MPR is granted for both CP-OFDM and DFT-s-OFDM

Proposal 2 for LPI device in-band PSD A-MPR:
· A specific Band n96 NS is introduced
· No A-MPR is needed
Introducing European emission requirements for n96
In order to introduce the specific European emission requirements for LPI and VLP devices in n96, NS_XX and NS_YY are used and the associated A-MPR tables will be added. Examples of the required modifications and additions are highlighted in yellow.
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)

	n46
	NS_28
	20, 40, 60, 80
	5150 – 5350
	10

	
	
	
	5470 – 5725
	

	
	NS_29
	20
	5170 – 5330
	10

	
	
	
	5490 – 5730
	

	
	
	40
	5170 – 5330
	7

	
	
	
	5490 – 5730
	

	
	
	60, 80
	5170 – 5330
	4

	
	
	
	5490 – 5730
	

	
	NS_30
	20, 40, 60, 80
	5150 – 5350
	11

	
	
	
	5470 – 5725
	

	
	NS_31
	20
	5150 - 5230
	10

	
	
	
	5250 – 5350
	

	
	
	
	5470 – 5725
	

	
	
	
	5725 - 5850
	

	
	
	
	5230 – 5250
	4

	
	
	40
	5150 - 5230
	7

	
	
	
	5250 – 5350
	

	
	
	
	5470 – 5725
	

	
	
	
	5725 - 5850
	

	
	
	
	5230 – 5250
	4

	
	
	60, 80
	5150 - 5230
	4

	
	
	
	5250 – 5350
	

	
	
	
	5470 – 5725
	

	
	
	
	5725 - 5850
	

	
	
	
	5230 – 5250
	

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

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

	
	
	
	6525 – 6875
	

	
	NS_XX
	20, 40, 60, 80
	5945 – 6425
	1

	
	NS_YY
	20, 40, 60, 80
	5945 – 6425
	10



Table 6.2F.3.1-1: Additional maximum power reduction (A-MPR)
	Network signalling label
	Requirements (clause)
	NR Band
	Channel bandwidth (MHz)
	Resources blocks (NRB)
	A-MPR (clause)

	NS_01
	
	n46, n96
	20, 40, 60, 80
	
	N/A

	NS_28
	
	n46
	20, 40, 60, 80
	
	6.2F.3.2

	NS_29
	
	n46
	20, 40, 60, 80
	
	6.2F.3.3

	NS_30
	
	n46
	20, 40, 60, 80
	
	6.2F.3.4

	NS_31
	
	n46
	20, 40, 60, 80
	
	6.2F.3.5

	NS_53
	
	n96
	20, 40, 60, 80
	
	6.2F.3.6

	NS_54
	
	n96
	20, 40, 60, 80
	
	6.2F.3.7

	NS_XX
	
	n96
	20, 40, 60, 80
	
	6.2F.3.8

	NS_YY
	
	n96
	20, 40, 60, 80
	
	6.2F.3.9

	NOTE 1:	The A-MPR shall apply to all active 20 MHz sub-bands contiguously allocated in the channel.



[The NS_01 label with the field additionalPmax [7] absent is default for all NR bands.]
Table 6.2F.3.1-1A: Mapping of network signaling label
	NR band
	Value of additionalSpectrumEmission

	
	0
	1
	2
	3
	4
	5
	6
	7

	n46
	NS_01
	NS_28
	NS_29
	NS_30
	NS_31
	
	
	

	n96
	NS_01
	NS_53
	NS_54
	NS_XX
	NS_YY
	
	
	

	NOTE:	additionalSpectrumEmission corresponds to an information element of the same name defined in clause 6.3.2 of TS 38.331 [7].


6.5F.3.3.5	Requirements for network signalled value "NS_53" or "NS_54"
When "NS_53" or "NS_54" 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
	


6.5F.3.3.6	Requirements for network signalled value "NS_XX"
When "NS_XX" is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table 6.5F.3.3.6-1. 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.3.3.6-1: Additional requirements
	Frequency band
(MHz)
	Spectrum emission limit
(dBm)
	Measurement bandwidth

	f ≤ 5935
	-45
	1 MHz


6.5F.3.3.7	Requirements for network signalled value "NS_YY"
When "NS_YY" is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table 6.5F.3.3.7-1. 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.3.3.7-1: Additional requirements
	Frequency band
(MHz)
	Spectrum emission limit
(dBm)
	Measurement bandwidth

	f ≤ 5935
	-22
	1 MHz


Conclusions
In this contribution, we provide the analysis of the required back-off to comply with the in-band PSD emission requirements for VLP and LPI devices in Europe and compare to EIRP limit. The following proposals are made.

Proposal 1 for VLP device in-band PSD A-MPR:
· A specific Band n96 NS is introduced
· A mechanism is needed to limit MOP to 14dBm for VLP devices and use the associated NS.
· A-MPR is defined versus this 14dBm limit and is 0dB for all waveforms and bandwidth except for 20MHz BW where 0.5dB A-MPR is granted for both CP-OFDM and DFT-s-OFDM

Proposal 2 for LPI device in-band PSD A-MPR:
· A specific Band n96 NS is introduced
· No A-MPR is needed
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