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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.  While 5GHz is a well-known band for the unlicensed operation, 6GHz is a relative new band usage of which was approved recently in different regulatory regions. While the 6GHz band for the US is already part of the Rel-16 core functionality, this band is not supported in other countries, such as South Korea and Canada, which have finalised their regulatory requirements only recently (refer to the latest regulatory status updated in  [2]). Thus, RAN#92 meeting approved a new WI aim of which is to enable support of the 6GHz unlicensed band [3]. 
Referring to the summary of the regulatory parameters for the Region 2 and Region 3 in [4], this contribution presents A-MPR simulation results for Canada and South Korea for the so-called low power indoor (LPI) mode with NR-U PC5.

2	A-MPR values
As explained and summarised in [4], several Region 2 countries, such as Peru, Chile and Brazil have the same regulatory parameters at least for the LPI mode, which in turn is identical to the US FCC LPI mode. From that perspective we do not need new A-MPR simulations for those countries. On the contrary to it, Canada and South Korea have slightly different regulatory requirements, A-MPR simulations results for which are presented below. 
All simulations are performed for the LPI mode with the following common operational parameters. In addition to that, country and regional specific parameters are also applied, such as maximum PSD restriction, OOBE restrictions, etc.
-	Power Class: PC5
-	Calibration: QPSK DFT-s-OFDM 100RB3 with 1dB backoff
-	ACLR: 27dB
-	SEM: NR-U
-	EVM: Not used for A-MPR simulations
-	Image rejection: -28dBc
-	Carrier leakage rejection: -28dBc
In all cases the PA was simulated with the listed impairments and the results evaluated with the given spectral requirements. The 0dB reference was obtained by finding the maximum in-band power with 1MHz aggregation bandwidth. The mask was applied accordingly. Before identifying the reference level, the carrier leakage was removed to avoid an offset in the NR-U SEM mask. Simulations are conducted for the full carrier and interlace operation with the signal setup summarized in the Table 2-1 below.
Table 2-1: Signal setup.
	
	ID
	Waveform
	BW
	RB Setup
	SCS

	Full Allocation
Single CC
	1
	DFT-s-OFDM
	20
	100RB3
	15

	
	2
	DFT-s-OFDM
	20
	100RB0
	15

	
	3
	DFT-s-OFDM
	20
	50RB0
	30

	
	4
	DFT-s-OFDM
	40
	216RB0
	15

	
	5
	DFT-s-OFDM
	60
	162RB0
	30

	
	6
	DFT-s-OFDM
	80
	216RB0
	30

	
	7
	CP-OFDM
	20
	106RB0
	15

	
	8
	CP-OFDM
	20
	51RB0
	30

	
	9
	CP-OFDM
	40
	216RB0
	15

	
	10
	CP-OFDM
	60
	162RB0
	30

	
	11
	CP-OFDM
	80
	217RB0
	30

	Interlaced Allocation
Single CC
	12
	DFT-s-OFDM
	20
	1RB0 every 10RBs (10x)
	15

	
	13
	DFT-s-OFDM
	40
	1RB0 every 10RBs (20x)
	15

	
	14
	DFT-s-OFDM
	60
	1RB0 every 10RBs (30x)
	30

	
	15
	DFT-s-OFDM
	80
	1RB0 every 5RBs (40x)
	30

	
	16
	CP-OFDM
	20
	1 RB0 every 10RBs (10x)
	15

	
	17
	CP-OFDM
	40
	1RB0 every 10RBs (22x)
	15

	
	18
	CP-OFDM
	60
	1RB0 every 10RBs (33x)
	30

	
	19
	CP-OFDM
	80
	1RB0 every 5RBs (44x)
	30





2.1	Canada
A-MPR simulation results for the LPI mode in accordance with the Canadian regulatory requirements are presented in Figure 2.1-1 below, where X-axis denotes a particular simulation case index (refer to Table 2-1) and Y-axis indicates the required power back-off.
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Figure 2.1-1: A-MPR simulation results (for Canada LPI).

Based on the presented simulation results, we would need additional A-MPR values only for the 20MHz channel. Larger channels, such as 40 and 80MHz, do not require any additional power backoff. 

Table 2.1-1:  Proposed A-MPR (for LPI in Canada)
	Pre-coding
	Modulation
	Channel bandwidth (Sub-band allocation) / RB Allocation

	
	
	20 MHz

	
	
	Full2 (dB)
	Partial3 (dB)

	DFT-s-ODFM
	PI/2 BPSK
	≤ 3.0
	≤ 5.5

	
	QPSK
	≤ 3.0
	≤ 5.5

	
	16 QAM
	≤ 3.0
	≤ 5.5

	
	64 QAM
	≤ 3.5
	≤ 5.5

	
	256 QAM
	≤ 5.0
	≤ 5.5

	CP-OFDM
	QPSK
	≤ 3.5
	≤ 5.5

	
	16 QAM
	≤ 4.0
	≤ 5.5

	
	64 QAM
	≤ 5.5
	≤ 5.5

	
	256 QAM
	≤ 7.0
	≤ 7.0
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2.2	South Korea
A-MPR simulation results for the LPI mode in accordance with the South Korean regulatory requirements are presented in Figure 2.2-1 below, where X-axis denotes a particular simulation case index (refer to Table 2-1) and Y-axis indicates the required power back-off.
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Figure 2.2-1: A-MPR simulation results (for South Korea LPI).
Based on the presented simulation results, Table 2.2-1 summarizes required A-MPR values for LPI operation with South Korean regulatory requirements. It is worth noting that the 20MHz channel is limited by the PSD requirement, whereas larger channels are limited by the -27dBm/MHz requirement. South Korean spurious emission requirement never becomes a limiting factor.
Table 2.2-1:  Proposed A-MPR (for LPI in South Korea)
	Pre-coding
	Modulation
	Channel bandwidth (Sub-band allocation) / RB Allocation

	
	
	20 MHz
	40 MHz
	60 MHz
	80 MHz

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

	DFT-s-ODFM
	QPSK
	≤ 6.0
	≤ 8.5
	≤ 4.0
	≤ 5.5
	≤ 3.5
	≤ 4.5
	≤ 3.0
	≤ 4.5

	
	16 QAM
	≤ 6.0
	≤ 8.5
	≤ 4.0
	≤ 5.5
	≤ 4.0
	≤ 5.0
	≤ 3.5
	≤ 5.0

	
	64 QAM
	≤ 6.0
	≤ 8.5
	≤ 4.0
	≤ 5.5
	≤ 4.0
	≤ 5.0
	≤ 3.5
	≤ 5.0

	
	256 QAM
	≤ 6.0
	≤ 8.5
	≤ 5.0
	≤ 5.5
	≤ 5.0
	≤ 5.5
	≤ 5.0
	≤ 5.5

	CP-OFDM
	QPSK
	≤ 6.0
	≤ 8.5
	≤ 5.5
	≤ 5.5
	≤ 5.0
	≤ 5.5
	≤ 4.5
	≤ 5.5

	
	16 QAM
	≤ 6.0
	≤ 8.5
	≤ 5.5
	≤ 5.5
	≤ 5.0
	≤ 5.5
	≤ 4.5
	≤ 5.5

	
	64 QAM
	≤ 6.0
	≤ 8.5
	≤ 5.5
	≤ 5.5
	≤ 5.5
	≤ 5.5
	≤ 5.5
	≤ 5.5

	
	256 QAM
	≤ 6.0
	≤ 8.5
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 7.0


 
[bookmark: _Toc78886408][bookmark: _Toc78892211]Proposal 2:	Define A-MPR for NR-U PC5 LPI in South Korea as provided in Table 2.2-1.

3	Conclusions
In this contribution we simulated and proposed a set of A-MPR values for the 6GHz unlicensed band required for the NR-U PC5 LPI operation in Canada and South Korea. As a summary of the paper, we suggest defining A-MPR values as provided in Table 2.1-1 and Table 2.2-1. 
Proposal 1:	Define A-MPR for NR-U PC5 LPI in Canada as provided in Table 2.1-1.
Proposal 2:	Define A-MPR for NR-U PC5 LPI in South Korea as provided in Table 2.2-1.
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