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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]In RAN#92-e meeting, New WI [1] on “Introduction of operation in full unlicensed band 5925-7125MHz” was approved. 

In this contribution, based on the WF[4] of RAN4#101-e, we provide the simulation results of A-MPR  for NR-U(VLP) considering regulatory parameters in Korea.

Discussion
We consider the following simulation assumptions for A-MPR and test scenarios in Table 1.
	· PA calibration  : 1dB MPR for PC5 and DFT-s-OFDM QPSK 100RB3 20MHz waveform
· Determine back-off required to meet Korea regulatory parameters
· Out-of-band emissions [3] : -34 dBm/MHz (f ≤ 5925MHz, f ≥ 6445MHz)
· Maximum PSD for in-band emissions [3] : +1 dBm/MHz(5925 – 6425MHz)
· Maximum mean EIRP for in-band emissions[3] : +14dBm (5925 – 6425MHz)
· Waveform : CP-OFDM , DFT-s-OFDM
· A-MPR approach for VLP mode
· AMPR of VLP mode is calculated relative to +20 dBm(PC5).
· Modulation order
· QPSK/16QAM/64QAM/256QAM
· Channel Bandwidth
· 20/40/60/80MHz
· Uplink configuration
· Full allocation , Interlaced Allocation
· Test Channel : edge channel & non-edge channel (total 8EA channel(#1~#8) as seen in Figure 1)



Table 1.  Simulation set-up for A-MPR of VLP mode in South Korea
	Test scenario
	DFT/CP
	Modulation
	Allocation

	1
	DFT-S-OFDM
	QPSK
	Full

	2
	CP-OFDM
	QPSK
	Full

	3
	DFT-S-OFDM
	QPSK
	Interlace_0

	4
	CP-OFDM
	QPSK
	Interlace_0

	5
	DFT-S-OFDM
	16QAM
	Full

	6
	CP-OFDM
	16QAM
	Full

	7
	DFT-S-OFDM
	16QAM
	Interlace_0

	8
	CP-OFDM
	16QAM
	Interlace_0

	9
	DFT-S-OFDM
	64QAM
	Full

	10
	CP-OFDM
	64QAM
	Full

	11
	DFT-S-OFDM
	64QAM
	Interlace_0

	12
	CP-OFDM
	64QAM
	Interlace_0

	13
	DFT-S-OFDM
	256QAM
	Full

	14
	CP-OFDM
	256QAM
	Full

	15
	DFT-S-OFDM
	256QAM
	Interlace_0

	16
	CP-OFDM
	256QAM
	Interlace_0



[image: ]
Figure 1. Possible Channel locations for operation in 5925MHz~6425MHz

Figure 2~Figure 6 show the simulation results of Tx Power backoff for PC5 UE to meet +1dBm/MHz PSD limit & 
-34dBm/MHz OOBE limit in Korea considering edge channel(#1) and non-edge channels(#2~#8);
· Figure 2 : all CBW of 20MHz, 40MHz, 60MHz and 80MHz 
· Figure 3 : CBW of 20MHz
· Figure 4 : CBW of 40MHz
· Figure 5 : CBW of 60MHz
· Figure 6 : CBW of 80MHz
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Figure 2. All CBW of 20MHz, 40MHz, 60MHz and 80MHz
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Figure 3.  CBW of 20MHz (edge CH & non-edge CH)
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Figure 4.  CBW of 40MHz (edge CH & non-edge CH) 

[image: ]
Figure 5.  CBW of 60MHz (edge CH & non-edge CH) 

[image: ]
Figure 6.  CBW of 80MHz (edge CH & non-edge CH) 
From Figure 1, we can know there is a guardband(GB) of 20 MHz between both edge channels and out-of-band emissions frequency range. Due to the GB, a big difference between edge channel and non-edge channel is not observed from Figure 2 to Figure 6.  
For simulation results, 6dB Tx power backoff for PC5 UE should be considered to meet VLP UE’s maximum output power of 14dBm in South Korea. 
· A-MPR for PC5 VLP in South Korea = max(6dB, simulation results of A-MPR based on PC5) 
And, the A-MPR should be equal to or larger than MPR in Table 6.2F.2-1.  

Observation 1: For all edge channel of 20MHz, 40MHz, 60MHz and 80MHz, there is GuardBand of 20MHz between both edge channels and Out-of-band emissions frequency range.
Observation 2: Considering VLP UE’s maximum output power of 14dBm in South Korea,
· A-MPR for PC5 VLP in South Korea = Max(6dB, A-MPR based on PC5 UE to meet  +1dBm/MHz PSD limit & -34dBm/MHz OOBE limit).
Observation 3: Regarding Table 6.2F.2-1, 7 dB can apply to A-MPR for 256QAM in CP-OFDM when CBW is 40MHz, 60MHz and 80MHz.
Observation 4: There is no big difference in A-MPR between edge CH and non-edge CH because of GB.

Based on the simulation results and the observations, we propose A-MPR for PC5 VLP in South Korea as follows.

Proposal 1: Specify A-MPR without considering edge CH and non-edge CH.
Proposal 2: Define PC5 A-MPR in Table 2 for VLP in South Korea.

Table 2. Proposed A-MPR for PC5 VLP 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
	≤ 7.5
	≤ 10.5
	≤ 6.0
	≤ 6.5
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0

	
	16 QAM
	≤ 7.5
	≤ 10.5
	≤ 6.0
	≤ 6.5
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0

	
	64 QAM
	≤ 7.5
	≤ 10.5
	≤ 6.0
	≤ 6.5
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0

	
	256 QAM
	≤ 7.5
	≤ 10.5
	≤ 6.0
	≤ 6.5
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0

	CP-OFDM
	QPSK
	≤ 7.5
	≤ 10.5
	≤ 6.0
	≤ 6.5
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0

	
	16 QAM
	≤ 7.5
	≤ 10.5
	≤ 6.0
	≤ 6.5
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0

	
	64 QAM
	≤ 7.5
	≤ 10.5
	≤ 6.0
	≤ 6.5
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0

	
	256 QAM
	≤ 7.5
	≤ 10.5
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 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 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.



Conclusion
In this contribution, we provide A-MPR analysis results for NR-U(VLP) considering regulatory parameters in Korea.

Observation 1: For all edge channel of 20MHz, 40MHz, 60MHz and 80MHz, there is GuardBand of 20MHz between both edge channels and Out-of-band emissions frequency range.
Observation 2: Considering VLP UE’s maximum output power of 14dBm in South Korea,
· A-MPR for PC5 VLP in South Korea = Max(6dB, A-MPR based on PC5 UE to meet  +1dBm/MHz PSD limit & -34dBm/MHz OOBE limit)
Observation 3: Regarding Table 6.2F.2-1, 7 dB can apply to A-MPR for 256QAM in CP-OFDM when CBW is 40MHz, 60MHz and 80MHz.
Observation 4: There is no big difference in A-MPR between edge CH and non-edge CH because of GB.

Based on the A-MPR simulation and observations, we propose as follow
Proposal 1: Specify  A-MPR without considering  edge CH and non-edge CH.
Proposal 2: Define PC5 A-MPR in Table 2 for VLP in South Korea.
Table 2. Proposed A-MPR for PC5 VLP 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
	≤ 7.5
	≤ 10.5
	≤ 6.0
	≤ 6.5
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0

	
	16 QAM
	≤ 7.5
	≤ 10.5
	≤ 6.0
	≤ 6.5
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0

	
	64 QAM
	≤ 7.5
	≤ 10.5
	≤ 6.0
	≤ 6.5
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0

	
	256 QAM
	≤ 7.5
	≤ 10.5
	≤ 6.0
	≤ 6.5
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0

	CP-OFDM
	QPSK
	≤ 7.5
	≤ 10.5
	≤ 6.0
	≤ 6.5
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0

	
	16 QAM
	≤ 7.5
	≤ 10.5
	≤ 6.0
	≤ 6.5
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0

	
	64 QAM
	≤ 7.5
	≤ 10.5
	≤ 6.0
	≤ 6.5
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0

	
	256 QAM
	≤ 7.5
	≤ 10.5
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 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 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.




TP for PC5 VLP A-MPR table in South Korea to TR 38.849 updating clause 6.1.1.2.2
******************************* Start of TP ***************************************
[bookmark: _Toc47430072][bookmark: _Toc87881703]6	RF requirements
[bookmark: _Toc47430073][bookmark: _Toc87881704]6.1	UE specific
[bookmark: _Toc47430074][bookmark: _Toc87881705]6.1.1	Transmitter characteristics
This section details specific transmitter characteristics for a UE operating in the lower 6 GHz NR. 
Table 6.1.1-1: Summary of NS values.
	Country
	Mode

	
	SP
	LPI
	VLP

	Region 1

	EU/CEPT
	N/A
	[NS_xx] (new)
	TBD

	Region 2

	US
	NS_54
	NS_53
	N/A

	Canada
	NS_54
	[NS_xx] (new)
	TBD

	Brazil
	N/A
	NS_53
	TBD

	Peru
	N/A
	NS_53
	N/A

	Chile
	N/A
	NS_53
	N/A

	Costa Rica
	N/A
	NS_01
	TBD

	Colombia
	N/A
	NS_53
	N/A

	Region 3

	South Korea
	N/A
	[NS_xy] (new)
	[NS_xz] (new)TBD


< Unchanged sections are omitted >
6.1.1.2	 A-MPR for a NS(s) for the full 6GHz NR unlicensed operation
6.1.1.2.1	Canada
Table 6.1.1.2.1-1: A-MPR for PC5 LPI in Canada
	Pre-coding
	Modulation
	Channel bandwidth (Sub-band allocation) / RB Allocation

	
	
	20 MHz

	
	
	Full (dB)
	Partial (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



6.1.1.2.2	South Korea
Table 6.1.1.2.2-1: A-MPR for PC5 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



Table 6.1.1.2.2-2: A-MPR for PC5 VLP 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
	≤ 7.5
	≤ 10.5
	≤ 6.0
	≤ 6.5
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0

	
	16 QAM
	≤ 7.5
	≤ 10.5
	≤ 6.0
	≤ 6.5
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0

	
	64 QAM
	≤ 7.5
	≤ 10.5
	≤ 6.0
	≤ 6.5
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0

	
	256 QAM
	≤ 7.5
	≤ 10.5
	≤ 6.0
	≤ 6.5
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0

	CP-OFDM
	QPSK
	≤ 7.5
	≤ 10.5
	≤ 6.0
	≤ 6.5
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0

	
	16 QAM
	≤ 7.5
	≤ 10.5
	≤ 6.0
	≤ 6.5
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0

	
	64 QAM
	≤ 7.5
	≤ 10.5
	≤ 6.0
	≤ 6.5
	≤ 6.0
	≤ 6.0
	≤ 6.0
	≤ 6.0

	
	256 QAM
	≤ 7.5
	≤ 10.5
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 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 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.


[bookmark: _Toc87881710]
6.1.1.2.3	Peru and Chile

Table 6.1.1.2.3-1: A-MPR for PC5 LPI in Peru and Chile
	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
	≤ 9.0
	≤ 12.0
	≤ 6.0
	≤ 8.5
	≤ 4.5
	≤ 6.5
	≤ 3.0
	≤ 5.5

	
	16 QAM
	≤ 9.0
	≤ 12.0
	≤ 6.0
	≤ 8.5
	≤ 4.5
	≤ 6.5
	≤ 3.0
	≤ 5.5

	
	64 QAM
	≤ 9.0
	≤ 12.0
	≤ 6.0
	≤ 8.5
	≤ 4.5
	≤ 6.5
	≤ 3.0
	≤ 5.5

	
	256 QAM
	≤ 9.0
	≤ 12.0
	≤ 6.0
	≤ 8.5
	≤ 5.0
	≤ 6.5
	≤ 5.0
	≤ 5.5

	CP-OFDM
	QPSK
	≤ 9.0
	≤ 12.0
	≤ 6.0
	≤ 8.5
	≤ 4.5
	≤ 6.5
	≤ 4.0
	≤ 5.5

	
	16 QAM
	≤ 9.0
	≤ 12.0
	≤ 6.0
	≤ 8.5
	≤ 4.5
	≤ 6.5
	≤ 4.0
	≤ 5.5

	
	64 QAM
	≤ 9.0
	≤ 12.0
	≤ 6.0
	≤ 8.5
	≤ 5.5
	≤ 6.5
	≤ 5.5
	≤ 5.5

	
	256 QAM
	≤ 9.0
	≤ 12.0
	≤ 7.0
	≤ 8.5
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 7.0



The A-MPR results for PC5 LPI in Peru and Chile are mostly identical to the A-MPR results defined by NS_53 (LPI in US). In some cases, A-MPR results are 0.5-1dB relaxed comparing to NS_53. Thus, accounting for the marginal difference between these A-MPR values and NS_53, the latter can be re-used to support Peru and Chile. 

******************************* End of TP ***************************************
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