[bookmark: _Hlk487029736]3GPP TSG-RAN WG4 Meeting #105	R4-2218048
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Electronic Meeting, 14 Nov. – 18 Nov. 2022
Agenda Item:	7.28.3
Source:	Charter Communications, Inc.
Title:	Simulation results on UE RF MPR and A-MPR for PC3
Document for:	Approval 
1.  Introduction
In RAN4#104-e meeting, a WF for introducing Power class 3 (PC3) in NR-unlicensed spectrum was approved [1]. In RAN4#104-bis-e meeting, a WF with a few agreements and some way forward from initial results by companies [2]. In this paper we will provide simulation results for MPR and A-MPR for NS_30, NS_53, and NS_54. The paper will start off recapping the requirements for all three NS values. 
Tentative agreement tables for NS_53 and for NS_54 respectively. Both are with simulations of 1Tx by most companies [2].
The way forward for NS_54 following points:
· Evaluate A-MPR for 2Tx to understand if one or two A-MPR tables are needed to be specified.
· Merging two non-equal tables are not precluded.

	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
	≤ [12.0]
	≤ [14.5]
	≤ [9.0]
	≤ [11.5]
	≤ [7.0]
	≤ [10.0]
	≤ [5.5]
	≤ [8.5]
	≤ [4.5]
	≤ [7.5]

	
	QPSK
	≤ [12.0]
	≤ [14.5]
	≤ [9.0]
	≤ [11.5]
	≤ [7.0]
	≤ [10.0]
	≤ [5.5]
	≤ [8.5]
	≤ [4.5]
	≤ [7.5]

	
	16 QAM
	≤ [12.0]
	≤ [14.5]
	≤ [9.0]
	≤ [11.5]
	≤ [7.0]
	≤ [10.0]
	≤ [5.5]
	≤ [8.5]
	≤ [4.5]
	≤ [7.5]

	
	64 QAM
	≤ [12.0]
	≤ [14.5]
	≤ [9.0]
	≤ [11.5]
	≤ [7.0]
	≤ [10.0]
	≤ [5.5]
	≤ [8.5]
	≤ [4.5]
	≤ [7.5]

	
	256 QAM
	≤ [12.0]
	≤ [14.5]
	≤ [9.0]
	≤ [11.5]
	≤ [7.0]
	≤ [10.0]
	≤ [5.5]
	≤ [8.5]
	≤ [4.5]
	≤ [7.5]

	CP-OFDM
	QPSK
	≤ [12.0]
	≤ [14.5]
	≤ [9.0]
	≤ [11.5]
	≤ [7.0]
	≤ [10.0]
	≤ [5.5]
	≤ [8.5]
	≤ [4.5]
	≤ [7.5]

	
	16 QAM
	≤ [12.0]
	≤ [14.5]
	≤ [9.0]
	≤ [11.5]
	≤ [7.0]
	≤ [10.0]
	≤ [5.5]
	≤ [8.5]
	≤ [4.5]
	≤ [7.5]

	
	64 QAM
	≤ [12.0]
	≤ [14.5]
	≤ [9.0]
	≤ [11.5]
	≤ [7.0]
	≤ [10.0]
	≤ [5.5]
	≤ [8.5]
	≤ [4.5]
	≤ [7.5]

	
	256 QAM
	≤ [12.0]
	≤ [14.5]
	≤ [9.0]
	≤ [11.5]
	≤ [7.0]
	≤ [10.0]
	≤ [6.5]
	≤ [8.5]
	≤ [6.5]
	≤ [7.5]

	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.



The way forward for NS_54 contained following discussion points:
· Discuss what values to add for PI/2 BPSK.
· Discuss if value for CP-OFDM-64QAM should be 5.0, as the average from the two papers.
· Discuss why (any) backoff is needed for allocations away from the edges.
· Evaluate and discuss if a dedicated 2Tx A-MPR tables is needed.
· Merging two non-equal tables are not precluded.

	Pre-coding
	Modulation
	RB Allocation (Note 2)
	RB Allocation (Note 3)

	
	
	Full/Partial
	Full (dB)
	Partial (dB)

	DFT-s-OFDM
	QPSK
	
	≤ [3.0]
	≤ [5.0]

	
	16 QAM
	
	≤ [3.5]
	≤ [5.0]

	
	64 QAM
	
	≤ [3.5]
	≤ [5.0]

	
	256 QAM
	
	≤ [5.0]
	≤ [6.0]

	CP-OFDM
	QPSK
	
	≤ [4.5]
	≤ [6.0]

	
	16 QAM
	
	≤ [5.0]
	≤ [6.0]

	
	64 QAM
	
	≤ [5.5]
	≤ [6.0]

	
	256 QAM
	
	≤ [6.5]
	≤ [7.0]

	NOTE 2:	Applicable for all valid channels and bandwidths other than those enumerated in NOTE 3.
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], 80 MHz channels centered at the nearest NR-ARFCN corresponding to [5985 MHz], and 100 MHz channels centered at the nearest NR-ARFCN corresponding to [5995 MHz].



2.  Discussion
PC3 MPR
Simulations were done for unlicensed spectrum with PC3. The PA was calibrated with the agreed QPSK DFT-s-OFDM waveform. The detailed list of the setup is provided in the following:
· Calibration: QPSK DFT-s-OFDM 100RB with 1dB backoff
· ACLR: 27dB
· SEM: NR-U
· Image rejection: -28dB
· Carrier leakage rejection: -28dBc

Table 1: Setup for MPR
	ID
	Modulation
	Waveform
	Allocation

	1
	Pi/2 BPSK
	DFT-s-OFDM
	Full

	2
	Pi/2 BPSK
	DFT-s-OFDM
	Interlaced

	3
	QPSK
	DFT-s-OFDM
	Full

	4
	QPSK
	CP-OFDM
	Full

	5
	QPSK
	DFT-s-OFDM
	Interlaced

	6
	QPSK
	CP-OFDM
	Interlaced

	7
	16QAM
	DFT-s-OFDM
	Full

	8
	16QAM
	CP-OFDM
	Full

	9
	16QAM
	DFT-s-OFDM
	Interlaced

	10
	16QAM
	CP-OFDM
	Interlaced

	11
	64QAM
	DFT-s-OFDM
	Full

	12
	64QAM
	CP-OFDM
	Full

	13
	64QAM
	DFT-s-OFDM
	Interlaced

	14
	64QAM
	CP-OFDM
	Interlaced

	15
	256QAM
	DFT-s-OFDM
	Full

	16
	256QAM
	CP-OFDM
	Full

	17
	256QAM
	DFT-s-OFDM
	Interlaced

	18
	256QAM
	CP-OFDM
	Interlaced



MPR Simulation Results

[image: ]
Figure 1: Simulation results for MPR PC3 with 27dB ACLR
Table 2: MPR for PC3 with 27dB ACLR
	Pre-coding
	Modulation
	RB Allocation

	
	
	Full2 (dB)
	Partial3 (dB)

	DFT-s-ODFM
	Pi/2 BPSK4
	≤ 0.5
	≤ 1.0

	
	QPSK
	≤ 1.0
	≤ 1.5

	
	16 QAM
	≤ 1.5
	≤ 2.0

	
	64 QAM
	≤ 2.5
	≤ 3.0

	
	256 QAM
	≤ 4.5
	≤ 5.0

	CP-OFDM
	QPSK
	≤ 2.0
	≤ 3.0

	
	16 QAM
	≤ 2.5
	≤ 3.0

	
	64 QAM
	≤ 4.0
	≤ 4.5

	
	256 QAM
	≤ 6.5
	≤ 7.0

	NOTE 1:	The 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 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 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 1: Proposed MPR PC3 simulation results presented in Table 2 for shared spectrum.
PC3 A-MPR
The networking signaling value NS_30 is used when operating in band n46, while the networking signaling values NS_53 and NS_54 is used when operating in band n96. Agreement that Power class 3 will be introduced for both of these unlicensed bands, as well as band n102. 
In-Band emissions
There are additional requirements for the transmit power density as seen in Table 6.2F.1-2 in TS 38.101-1 [3] for all unlicensed bands. A part of Table 6.2F.1-2 is shared below.
Approximately, for a full allocation in a 20MHz channel bandwidth, with maximum Power for PC3 (23dBm), the maximum mean power density (dBm/MHz) would be around 10, this means the in-band emission requirements for NS_53, will be very much leading the simulation results, while for NS_30 and NS_54 will probably not be restrictive/stringent requirement. The wider bandwidth is simulated, the more the power density is spread out in the channel bandwidth. 
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_30
	20, 40, 60, 80
	5150 – 5350
	11

	
	
	
	5470 – 5725
	

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

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

	
	
	
	6525 – 6875
	



Out-of-Band emissions
When "NS_30" is indicated in the cell, the power of any UE emission for channels assigned within 5150-5350 MHz, 5470-5725 MHz and 5725-5850 MHz shall not exceed the levels specified in Table 6.5F.3.3.3-1-1, Table 6.5F.3.3.3-1-2 and Table 6.5F.3.3.3-1-3, respectively. 
Table 6.5F.3.3.3-1: Additional requirements for shared access channels assigned within 5150-5350 MHz
	Protected range
(MHz)
	Channel bandwidth /
Spectrum emission limit
(dBm)
	Measurement bandwidth

	
	20, 40, 60, 80 MHz
	

	4500 ≤ f ≤ 5150
	-41
	1 MHz

	5350 ≤ f ≤ 5460
	-41
	



Table 6.5F.3.3.3-2: Additional requirements for shared access channels assigned within 5470-5725 MHz
	Protected range
(MHz)
	Channel bandwidth /
Spectrum emission limit
(dBm)
	Measurement bandwidth

	
	20, 40, 60, 80 MHz
	

	4500 ≤ f ≤ 5150
	-41
	1 MHz

	5350 ≤ f ≤ 5460
	-41
	

	5460 < f ≤ 5470
	-27
	

	5725 ≤ f 
	-27
	



Table 6.5F.3.3.3-3: Additional requirements for shared access channels assigned within 5725-5850 MHz
	Protected range
(MHz)
	Channel bandwidth /
Spectrum emission limit
(dBm)
	Measurement bandwidth

	
	20, 40, 60, 80, [100] MHz
	

	f < 5650
	-27
	1 MHz

	5650 ≤ f < 5700
	-27 to 10
	

	5700 ≤ f < 5720
	10 to 15.6
	

	5720 < f ≤ 5725
	15.6 to 27
	

	5850 ≤ f ≤ 5855
	27 to 15.6
	

	5855 < f ≤ 5875
	15.6 to 10
	

	5875 < f ≤ 5925
	10 to -27
	

	5925 < f 
	-27
	

	NOTE: The minimum requirement when specified as a range denotes the emission requirement at the end points of the protected range.  The requirement within the protected range is obtained by linear interpolation between the requirements at the end points.



Additional requirements for the spurious emission limit for operations using the NS_53 and NS_54 the TS 38.101-1 [3] says; “When "NS_53" or "NS_54" or "NS_60" 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.” 
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
	



Based on the defined NR-ARFCN number for band n96 (Table 5.4.2.3-3 in TS 38.101-1 [3]) , the lowest number for each bandwidth using the formula 
FREF = FREF-Offs + ΔFGlobal (NREF – NREF-Offs)
Table 5.4.2.1-1: NR-ARFCN parameters for the global frequency raster
	Frequency range (MHz)
	ΔFGlobal (kHz)
	FREF-Offs (MHz)
	NREF-Offs
	Range of NREF

	0 – 3000
	5
	0
	0
	0 – 599999

	3000 – 24250
	15
	3000
	600000
	600000 – 2016666



This gives center frequencies for each edge channel depending of bandwidth of the lower edge of band n96:
· 20MHz Bandwidth: 5955MHz
· 40MHz Bandwidth: 5965.02MHz
· 60MHz Bandwidth: 5974.98MHz
· 80MHz Bandwidth: 5985MHz
· 100MHz Bandwidth: 5995.02MHz
For band n96, the additional requirements are offset from the channel bandwidth edge by 20MHz. Also, there is only the first and perhaps also the second edge channels of each bandwidth that will be affected by the additional band specific requirements. All other channels will follow the MPR backoff limits. 
For band n46, simulations are done with channels centered based on the two Notes in the A-MPR table for power class 5 for NS_30, Table 6.2F.3.4-1 in TS 38.101-1 [3]. The notes are:
NOTE 2:	Applicable for 20 MHz channels centered at the nearest NR-ARFCN corresponding to 5160, 5340, 5480, and 5700 MHz, 40 MHz channels centered at the nearest NR-ARFCN corresponding to 5170, 5190, 5310, 5330, 5490, and 5510 MHz, 60 MHz channels centered at the nearest NR-ARFCN corresponding to 5180, 5200, 5220, 5280, 5300, 5320, 5500, 5520, 5540, 5680 MHz, and 80 MHz channels centered at the nearest NR-ARFCN corresponding to 5190, 5210, 5290, 5310, 5510, and 5530 MHz.
NOTE 3:	Applicable for 20 MHz channels centered at the nearest NR-ARFCN corresponding to 5180 and 5320 MHz, and 40 MHz channels centered at the nearest NR-ARFCN corresponding to 5230 and 5270 MHz.

This will be the affected channels by the additional requirements. All other channels will use the MPR table for maximum backoff.
Simulation agreements 
From the Way Forward [1], simulation agreements were
Way Forward on PC3 A-MPR for 1Tx:
· PC3 calibration point: 1dB MPR for QPSK DFT-s-OFDM 20MHz 100RB0 waveform at 30dB ACLR
· Post PA losses 4dB
Impairment assumptions 

· CIM3: 60dBc
· CIM5: 70dBc
· IQ image: -28 dB
· Carrier leakage: -28dBc
A-MPR Simulation Results
Charter’s simulation results for NS_54 with Power Class 3, see Table 3. This simulation is with 1Tx antenna.
Table 3: A-MPR for NS_54 power class 3
	Pre-coding
	Modulation
	RB Allocation (Note 2)
	RB Allocation (Note 3)

	
	
	Full/Partial
	Full (dB)
	Partial (dB)

	DFT-s-OFDM
	PI/2 BPSK
	See Table PC3 MPR
	≤ 2.0
	≤ 4.5

	
	QPSK
	
	≤ 3.0
	≤ 5.0

	
	16 QAM
	
	≤ 3.5
	≤ 5.0

	
	64 QAM
	
	≤ 3.5
	≤ 5.0

	
	256 QAM
	
	≤ 5.0
	≤ 6.0

	CP-OFDM
	QPSK
	
	≤ 4.5
	≤ 6.0

	
	16 QAM
	
	≤ 5.0
	≤ 6.0

	
	64 QAM
	
	≤ 5.5
	≤ 6.0

	
	256 QAM
	
	≤ 6.5
	≤ 7.0

	NOTE 2:	Applicable for all valid channels and bandwidths other than those enumerated in NOTE 3.
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, 80 MHz channels centered at the nearest NR-ARFCN corresponding to 5985 MHz, [and 100 MHz channels centered at the nearest NR-ARFCN corresponding to 5995 MHz.]



For NOTE 2, all the other valid channels and bandwidths other than those enumerated in NOTE 3 will follow the MPR table for Power class 3 for shared spectrum.
From the WF [2], there are some open issues for NS_54. In the Table 3, we have added our simulation results for PI/2 BPSK. We are fine to define CP-OFDM 64QAM full to 5.0dB, which is the average value between our results and Apple’s results from the last meeting. 
According to the TR 37.890 [4], the Standard Power (SP) the Client devices is allowed the maximum EIRP of 30dBm and maximum EIRP PSD of 17dBm/MHz. This means SP may handle higher Power classes. However, the WID has only stated to introduce PC3. Hence, we would like to FFS higher Power classes (e.g., PC2 and PC1.5) for SP. 
Observation 1: SP may hold Power Classes PC2 (26dBm) and PC1.5 (29dBm), but the agreement in the WID is to only introduce PC3.
Proposal 2: FFS higher Power classes e.g., PC2 and PC1.5 for SP.
Proposal 3: Proposed A-MPR PC3 simulation results presented in Table 3 for NS_54.
Charter’s simulation results for NS_53 with Power Class 3, see Table 4. This simulation is with 1Tx antenna.
Table 4: A-MPR for NS_53 power class 3
	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 BPSK
	≤ 12.0
	≤ 14.5
	≤ 9.0
	≤ 11.5
	≤ 7.0
	≤ 9.5
	≤ 5.5
	≤ 8.5
	≤ 4.5
	≤ 7.5

	
	QPSK
	≤ 12.0
	≤ 14.5
	≤ 9.0
	≤ 11.5
	≤ 7.0
	≤ 9.5
	≤ 5.5
	≤ 8.5
	≤ 4.5
	≤ 7.5

	
	16 QAM
	≤ 12.0
	≤ 14.5
	≤ 9.0
	≤ 11.5
	≤ 7.0
	≤ 9.5
	≤ 5.5
	≤ 8.5
	≤ 4.5
	≤ 7.5

	
	64 QAM
	≤ 12.0
	≤ 14.5
	≤ 9.0
	≤ 11.5
	≤ 7.0
	≤ 9.5
	≤ 5.5
	≤ 8.5
	≤ 4.5
	≤ 7.5

	
	256 QAM
	≤ 12.0
	≤ 14.5
	≤ 9.0
	≤ 11.5
	≤ 7.0
	≤ 9.5
	≤ 5.5
	≤ 8.5
	≤ 4.5
	≤ 7.5

	CP-OFDM
	QPSK
	≤ 12.0
	≤ 14.5
	≤ 9.0
	≤ 11.5
	≤ 7.0
	≤ 9.5
	≤ 5.5
	≤ 8.5
	≤ 4.5
	≤ 7.5

	
	16 QAM
	≤ 12.0
	≤ 14.5
	≤ 9.0
	≤ 11.5
	≤ 7.0
	≤ 9.5
	≤ 5.5
	≤ 8.5
	≤ 4.5
	≤ 7.5

	
	64 QAM
	≤ 12.0
	≤ 14.5
	≤ 9.0
	≤ 11.5
	≤ 7.0
	≤ 9.5
	≤ 5.5
	≤ 8.5
	≤ 4.5
	≤ 7.5

	
	256 QAM
	≤ 12.0
	≤ 14.5
	≤ 9.0
	≤ 11.5
	≤ 7.0
	≤ 9.5
	≤ 6.5
	≤ 8.5
	≤ 6.5
	≤ 7.5

	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.



The driving requirement for NS_53 is the maximum mean power density (dBm/MHz) at -1dBm/MHz to set the A-MPR.  Our simulation results are very much aligning with Apple simulation results from the last meeting [5]. Only difference is our results for 60MHz bandwidth with partial allocation. 
Proposal 4: Proposed A-MPR PC3 simulation results presented in Table 4 for NS_53.

Charter’s simulation results for NS_30 with Power Class 3, see Table 5. This simulation is with 1Tx antenna.
Table 5: A-MPR for NS_30 power class 3
	Pre-coding
	Modulation
	RB Allocation (Note 2)
	RB Allocation (Note 3)
	RB Allocation (Note 4)

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

	DFT-s-OFDM
	PI/2 BPSK
	≤ 12.0
	≤ 15.5
	≤ 3.5
	≤ 5.5
	See Table MPR table for PC3

	
	QPSK
	≤ 12.5
	≤ 16.0
	≤ 4.0
	≤ 6.5
	

	
	16 QAM
	≤ 12.5
	≤ 16.0
	≤ 4.5
	≤ 7.0
	

	
	64 QAM
	≤ 13.0
	≤ 16.0
	≤ 4.5
	≤ 7.0
	

	
	256 QAM
	≤ 13.0
	≤ 16.0
	≤ 4.5
	≤ 7.0
	

	CP-OFDM
	QPSK
	≤ 14.0
	≤ 16.5
	≤ 6.0
	≤ 7.5
	

	
	16 QAM
	≤ 14.0
	≤ 16.5
	≤ 6.0
	≤ 7.5
	

	
	64 QAM
	≤ 14.0
	≤ 16.5
	≤ 6.0
	≤ 7.5
	

	
	256 QAMr
	≤ 14.0
	≤ 16.5
	≤ 6.5
	≤ 7.5
	

	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 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 5160, 5340, 5480, and 5700 MHz, 40 MHz channels centered at the nearest NR-ARFCN corresponding to 5170, 5190, 5310, 5330, 5490, and 5510 MHz, 60 MHz channels centered at the nearest NR-ARFCN corresponding to 5180, 5200, 5220, 5280, 5300, 5320, 5500, 5520, 5540, 5680 MHz, and 80 MHz channels centered at the nearest NR-ARFCN corresponding to 5190, 5210, 5290, 5310, 5510, and 5530 MHz.
NOTE 3:	Applicable for 20 MHz channels centered at the nearest NR-ARFCN corresponding to 5180 and 5320 MHz, and 40 MHz channels centered at the nearest NR-ARFCN corresponding to 5230 and 5270 MHz.
NOTE 4:	Applicable for all valid channels other than those enumerated under NOTE 2 and NOTE 3.



Proposal 5: Proposed A-MPR PC3 simulation results presented in Table 5 for NS_30.


3. Conclusion 
In this paper, Charter has the following observations and proposals:
Observation 1: SP may hold Power Classes PC2 (26dBm) and PC1.5 (29dBm), but the agreement in the WID is to only introduce PC3.
Proposal 1: Proposed MPR PC3 simulation results presented in Table 2 for PC3 MPR for shared spectrum.
Proposal 2: FFS higher Power classes e.g., PC2 and PC1.5 for SP.
Proposal 3: Proposed A-MPR PC3 simulation results presented in Table 3 for NS_54.
Proposal 4: Proposed A-MPR PC3 simulation results presented in Table 4 for NS_53.
Proposal 5: Proposed A-MPR PC3 simulation results presented in Table 5 for NS_30.
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