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1	Introduction 
3GPP Rel-16 NR-U WI [1] specified how the NR technology can be used on the unlicensed spectrum thus offering more resources in frequency bands, such as 5GHz and 6GHz. Since not all the countries and regions were addressed during the corresponding Rel-16 and Rel-17 WI, RAN#96 meeting approved a new WI [2] with the main motivation of introducing PC3 and enabling LPI and VLP in countries not covered by previous efforts. In this paper we discuss several open A-MPR topics and requirements.
2	Discussion
2.1 Japan LPI and VLP A-MPR 
Japan LPI and VLP A-MPR are implemented in clause 6.2F.3.12 and 6.2F.3.18. The A-MPR was originally proposed in [4] and [5]. The A-MPR is implemented via temporary network signalling flags “NS_x1” and NS_y6 and the A-MPR table is provided:
Table 6.2F.3.12-1: A-MPR for NS_x1 power class 5
	Pre-coding
	Modulation
	RB Allocation (Note 2)
	RB Allocation 
(Note 3, Note 4)

	
	
	Full/Partial
	Full (dB)
	Partial (dB)

	DFT-s-OFDM
	PI/2 BPSK4
	See Table PC5 MPR
	≤ 2.0
	≤ 3.0

	
	QPSK
	
	≤ 2.5
	≤ 3.5

	
	16 QAM
	
	≤ 3.0
	≤ 3.5

	
	64 QAM
	
	≤ 3.5
	≤ 4.5

	
	256 QAM
	
	≤ 5.0
	≤ 5.5

	CP-OFDM
	QPSK
	
	≤ 4.5
	≤ 5.0

	
	16 QAM
	
	≤ 4.5
	≤ 5.5

	
	64 QAM
	
	≤ 5.5
	≤ 5.5

	
	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 and NOTE 4.
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 for 20 MHz channels centered at the nearest NR-ARFCN corresponding to [6415 MHz],  40 MHz channels centered at the nearest NR-ARFCN corresponding to [6405 MHz] and 80 MHz channels centered at the nearest NR-ARFCN corresponding to [6385 MHz].
NOTE 5:	Applicable to Pi/2-BPSK modulation when IE powerBoostPi2BPSK is set to 0.
NOTE 6:   Channel bandwidth sizes of 60MHz and 100MHz are not applicable for this network signalling.



A possible implementation of the regulatory requirements for Japan LPI and VLP is shown below. The requirements are similar and only differ by one parameter. Instead of defining two different clauses it is proposed to capture everything in one clause.
	 
6.5F.3.3.8	Requirements for network signalling value “NS_x1” or “NS_y6”
When "NS_x1" or “NS_y6” is indicated in the cell, the power of any UE emission for channels assigned within 5945-6425 MHz shall not exceed the levels specified in Table 6.5F.3.3.8-1. These requirements also apply for frequency ranges that are less than FOOB (MHz) in Table 6.5.3.1-1 from the edge of the channel bandwidth.
Table 6.5F.3.3.8-1: Additional requirements
	Frequency band
(MHz)
	Channel bandwidth /
Spectrum emission limit
(dBm)
	Measurement bandwidth

	f ≤ 5925
	-27
	1 MHz

	6425 ≤ f ≤ X
	-13
	1 MHz

	X ≥ f
	-19
	1 MHz

	Note 1: In case of NS_x1 the parameter X is defined as 6435.9MHz for 20MHz channel, 6440.1MHz for 40MHz channel, and 6440.4MHz for 80MHz.
Note 2: In case of NS_y6 the parameter X is defined as 6425.5MHz for 20MHz channel, 6425.4MHz for 40MHz channel, and 6425.2MHz for 80MHz.


ACLR is specified for the first adjacent channel (ACLR1) which centre frequency is ±CBW from assigned channel centre and for the 2nd adjacent channel (ACLR2) which centre frequency is ±2*CBW from assigned channel centre. The assigned channel power and ACLR1/ACLR2 are measured with rectangular filters with measurement bandwidth of CBW.
Instead of the general ACLR requirement in clause 6.5.2.4 and 6.5F.2.4.1, if the measured adjacent channel power is greater than –47 dBm then the ACLR shall be higher than the value specified in Table 6.5F.3.3.10-2.
Table 6.5F.3.3.10-2: Shared spectrum channel access ACLR requirement
	
	ACLR1
	ACLR2

	Spectrum emission limit (dB)
	25
	40


 



Proposal 1: Agree on A-MPR for Japan LPI and VLP and discuss correct implementation of regulatory requirements.
[bookmark: specType1][bookmark: specNumber]The VLP A-MPR proposal for EU/CEPT and Hong Kong have been agreed and are implemented in TR 38.849. The A-MPR table is provided below. Inconsistencies are found for RB allocations with Note 3. For 16QAM and 64QAM CP-OFDM the Partial allocations have less power back-off allowance then Full allocations. 
Table 6.2F.3.13-1: A-MPR for NS_y1 power class 5
	Pre-coding
	Modulation
	RB Allocation (Note 2)
	RB Allocation (Note 3)

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

	DFT-s-ODFM
	Pi/2 BPSK4
	≤ 12
	≤ 14
	≤ 8
	≤ 10

	
	QPSK
	≤ 12
	≤ 14
	≤ 8
	≤ 10

	
	16 QAM
	≤ 12
	≤ 15
	≤ 9
	≤ 10

	
	64 QAM
	≤ 12
	≤ 15
	≤ 11
	≤ 11

	
	256 QAM
	≤ 13
	≤ 15
	≤ 13
	≤ 14

	CP-OFDM
	QPSK
	≤ 13
	≤ 15
	≤ 10
	≤ 10

	
	16 QAM
	≤ 13
	≤ 15
	≤ 11
	≤ 10

	
	64 QAM
	≤ 13
	≤ 15
	≤ 13
	≤ 12

	
	256 QAM
	≤ 15
	≤ 15
	≤ 15
	≤ 15

	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 20 MHz channels centered at the nearest NR-ARFCN corresponding to 5955 MHz, 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 3:	Applicable for all valid channels other than those enumerated under NOTE 2.
NOTE 4:	Applicable to Pi/2-BPSK modulation when IE powerBoostPi2BPSK is set to 0.



Observation 1: EU/CEPT A-MPR for Note 3 has lower values for Partial allocations compared to Full allocations.
Proposal 2: Discuss EU/CEPT A-MPR for Note 3 and decide on fixing the values.


2.2 EU/CEPT and Hong Kong VLP A-MPR 
The regulatory requirements for EU/CEPT and Hong Kong are proposed to be captured as follows:
	 
6.5F.3.3.9	Requirements for network signalling value “NS_y1”
When "NS_y1" is indicated in the cell, the power of any UE emission for channels assigned within 5945-6425 MHz shall not exceed the levels specified in Table 6.5F.3.3.9-1. These requirements also apply for frequency ranges that are less than FOOB (MHz) in Table 6.5.3.1-1 from the edge of the channel bandwidth.
Table 6.5F.3.3.9-1: Additional requirements
	Frequency band
(MHz)
	Channel bandwidth /
Spectrum emission limit
(dBm)
	Measurement bandwidth

	87.5 ≤ f ≤ 118
	-54
	100 kHz

	174 ≤ f ≤ 230
	-54
	100 kHz

	470 ≤ f ≤ 694
	-54
	100 kHz

	f ≤ 5935
	-45
	1 MHz


 



A dedicated table for VLP A-MPR suited for UK, Morocco, Qatar, Jordan and Malaysia has not been proposed previously. All those regions have in common that there are no special out-of-band requirements. The maximum PSD requirement of 11dBm/MHz is not a limiting factor. Therefore, a flat 6dB power back-off for 14dBm maximum output power is sufficient. The proposed table is provided below:
Table 6.2F.3.14-1: A-MPR for NS_y2 power class 5
	Pre-coding
	Modulation
	RB Allocation

	
	
	Full2 (dB)
	Partial3 (dB)

	DFT-s-ODFM
	Pi/2 BPSK4
	≤ 6.0
	≤ 6.0

	
	QPSK
	≤ 6.0
	≤ 6.0

	
	16 QAM
	≤ 6.0
	≤ 6.0

	
	64 QAM
	≤ 6.0
	≤ 6.0

	
	256 QAM
	≤ 6.0
	≤ 6.0

	CP-OFDM
	QPSK
	≤ 6.0
	≤ 6.0

	
	16 QAM
	≤ 6.0
	≤ 6.0

	
	64 QAM
	≤ 6.0
	≤ 6.0

	
	256 QAM
	≤ 6.5
	≤ 7.0

	NOTE 1:	The A-MPR shall apply to all SCS in all active 20 MHz sub-bands contiguously allocated in the channel.  The MPR applies to interlaced allocations with uplink resource allocation type 2 as specified in TS 38.214 [10].
NOTE 2:	Full RB 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 sub-bands are transmitted according to configuration A in Table 6.2F.2-2.
NOTE 3:	Partial RB allocation A-MPR applies when one or more RB’s in one or more sub-bands are not allocated or when the transmitted sub-bands for wideband operation are transmitted according to configuration B in Table 6.2F.2-2.
NOTE 4:	Applicable to Pi/2-BPSK modulation when IE powerBoostPi2BPSK is set to 0.


Proposal 3: Agree on A-MPR for UK, Morocco, Qatar, Jordan and Malaysia.


2.3 Canada and Dominican Republic VLP A-MPR 
VLP A-MPR suited for Canada and Dominican Republic has been proposed in [6] and is also given here.
Table 6.2F.3.15-1: A-MPR for NS_y3 power class 5
	Pre-coding
	Modulation
	Channel bandwidth (Sub-band allocation) / RB Allocation

	
	
	20 MHz
	40 MHz
	60 MHz
	80 MHz
	100 MHz

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

	DFT-s-ODFM
	PI/2 BPSK2
	≤ 16.0
	≤ 18.5
	≤ 12.5
	≤ 15.5
	≤ 11.0
	≤ 14.0
	≤ 9.5
	≤ 12.5
	≤ 8.5
	≤ 11.5

	
	QPSK
	≤ 16.0
	≤ 18.5
	≤ 12.5
	≤ 15.5
	≤ 11.0
	≤ 14.0
	≤ 9.5
	≤ 12.5
	≤ 8.5
	≤ 11.5

	
	16 QAM
	≤ 16.0
	≤ 18.5
	≤ 12.5
	≤ 15.5
	≤ 11.0
	≤ 14.0
	≤ 9.5
	≤ 12.5
	≤ 8.5
	≤ 11.5

	
	64 QAM
	≤ 16.0
	≤ 18.5
	≤ 12.5
	≤ 15.5
	≤ 11.0
	≤ 14.0
	≤ 9.5
	≤ 12.5
	≤ 8.5
	≤ 11.5

	
	256 QAM
	≤ 16.0
	≤ 18.5
	≤ 12.5
	≤ 15.5
	≤ 11.0
	≤ 14.0
	≤ 9.5
	≤ 12.5
	≤ 8.5
	≤ 11.5

	CP-OFDM
	QPSK
	≤ 16.0
	≤ 18.5
	≤ 12.5
	≤ 15.5
	≤ 11.0
	≤ 14.0
	≤ 9.5
	≤ 12.5
	≤ 8.5
	≤ 11.5

	
	16 QAM
	≤ 16.0
	≤ 18.5
	≤ 12.5
	≤ 15.5
	≤ 11.0
	≤ 14.0
	≤ 9.5
	≤ 12.5
	≤ 8.5
	≤ 11.5

	
	64 QAM
	≤ 16.0
	≤ 18.5
	≤ 12.5
	≤ 15.5
	≤ 11.0
	≤ 14.0
	≤ 9.5
	≤ 12.5
	≤ 8.5
	≤ 11.5

	
	256 QAM
	≤ 16.0
	≤ 18.5
	≤ 12.5
	≤ 15.5
	≤ 11.0
	≤ 14.0
	≤ 9.5
	≤ 12.5
	≤ 8.5
	≤ 11.5

	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.



2.4 Brazil VLP A-MPR 
Proposal for Brazil A-MPR was originally made in [6]. In all cases the main limiting factor is PSD, i.e. the out-of-band emission requirement of -27dBm/MHz was not a limiting factor. The A-MPR is provided below:
Table 6.2F.3.16-1: A-MPR for NS_y4 power class 5
	Pre-coding
	Modulation
	Channel bandwidth (Sub-band allocation) / RB Allocation

	
	
	20 MHz
	40 MHz
	60 MHz
	80 MHz
	100 MHz

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

	DFT-s-ODFM
	PI/2 BPSK2
	≤ 13.0
	≤ 15.5
	≤ 9.5
	≤ 12.5
	≤ 8.0
	≤ 11.0
	≤ 6.5
	≤ 9.5
	≤ 6.0
	≤ 8.5

	
	QPSK
	≤ 13.0
	≤ 15.5
	≤ 9.5
	≤ 12.5
	≤ 8.0
	≤ 11.0
	≤ 6.5
	≤ 9.5
	≤ 6.0
	≤ 8.5

	
	16 QAM
	≤ 13.0
	≤ 15.5
	≤ 9.5
	≤ 12.5
	≤ 8.0
	≤ 11.0
	≤ 6.5
	≤ 9.5
	≤ 6.0
	≤ 8.5

	
	64 QAM
	≤ 13.0
	≤ 15.5
	≤ 9.5
	≤ 12.5
	≤ 8.0
	≤ 11.0
	≤ 6.5
	≤ 9.5
	≤ 6.0
	≤ 8.5

	
	256 QAM
	≤ 13.0
	≤ 15.5
	≤ 9.5
	≤ 12.5
	≤ 8.0
	≤ 11.0
	≤ 6.5
	≤ 9.5
	≤ 6.0
	≤ 8.5

	CP-OFDM
	QPSK
	≤ 13.0
	≤ 15.5
	≤ 9.5
	≤ 12.5
	≤ 8.0
	≤ 11.0
	≤ 6.5
	≤ 9.5
	≤ 6.0
	≤ 8.5

	
	16 QAM
	≤ 13.0
	≤ 15.5
	≤ 9.5
	≤ 12.5
	≤ 8.0
	≤ 11.0
	≤ 6.5
	≤ 9.5
	≤ 6.0
	≤ 8.5

	
	64 QAM
	≤ 13.0
	≤ 15.5
	≤ 9.5
	≤ 12.5
	≤ 8.0
	≤ 11.0
	≤ 6.5
	≤ 9.5
	≤ 6.0
	≤ 8.5

	
	256 QAM
	≤ 13.0
	≤ 15.5
	≤ 9.5
	≤ 12.5
	≤ 8.0
	≤ 11.0
	≤ 6.5
	≤ 9.5
	≤ 6.0
	≤ 8.5

	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 4: Agree on A-MPR for Brazil.
2.5 Australia, New Zealand and Kenya VLP A-MPR 
The A-MPR values for region covering Australia, New Zealand and Kenya were originally proposed in [6]. The 20MHz and 40MHz channels are only limited by PSD. And larger channels, such as 60MHz, 80MHz and 100MHz, are limited only by the maximum Tx power of +14dBm.
Table 6.2F.3.17-1: A-MPR for NS_y5 power class 5
	Pre-coding
	Modulation
	Channel bandwidth (Sub-band allocation) / RB Allocation

	
	
	20 MHz
	40 MHz
	60 MHz
	80 MHz
	100 MHz

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

	DFT-s-ODFM
	PI/2 BPSK2
	≤ 7.0
	≤ 9.5
	≤ 6.0
	≤ 6.5
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0

	
	QPSK
	≤ 7.0
	≤ 9.5
	≤ 6.0
	≤ 6.5
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0

	
	16 QAM
	≤ 7.0
	≤ 9.5
	≤ 6.0
	≤ 6.5
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0

	
	64 QAM
	≤ 7.0
	≤ 9.5
	≤ 6.0
	≤ 6.5
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0

	
	256 QAM
	≤ 7.0
	≤ 9.5
	≤ 6.0
	≤ 6.5
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0

	CP-OFDM
	QPSK
	≤ 7.0
	≤ 9.5
	≤ 6.0
	≤ 6.5
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0

	
	16 QAM
	≤ 7.0
	≤ 9.5
	≤ 6.0
	≤ 6.5
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0

	
	64 QAM
	≤ 7.0
	≤ 9.5
	≤ 6.0
	≤ 6.5
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0

	
	256 QAM
	≤ 7.0
	≤ 9.5
	≤ 6.0
	≤ 6.5
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0

	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 5: Agree on A-MPR for Australia, New Zealand and Kenya.


Conclusions
This contribution discusses important updates made to rolling draft CR. The following proposals and observations are made:
Proposal 1: Agree on A-MPR for Japan LPI and VLP and discuss correct implementation of regulatory requirements.
Proposal 2: Discuss EU/CEPT A-MPR for Note 3 and decide on fixing the values.
Proposal 3: Agree on A-MPR for UK, Morocco, Qatar, Jordan and Malaysia.
Proposal 4: Agree on A-MPR for Brazil.
Proposal 5: Agree on A-MPR for Australia, New Zealand and Kenya.
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