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[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]This RAN4#106 meeting is the last meeting to complete Rel-18 NR-U enhancement WI. In the last meeting, some WFs[1][2] were agreed and some running CRs were endorsed. PC3 NR-U MPR and AMPR need to be completed based on the WF[1]. We provide MPR and A-MPR (South Korea) for NR-U PC3.

Discussion
MPR for NR-U PC3
To complete NR-U PC3 MPR, the following agreement, and recommended WF are considered.
From WF[1] in RAN4#105,
	· Agreement
· use the average approach among companies’ results, and agree on the value with [ ]
· FFS on whether to round up or down to the next 0.5dB
Table 1: Baseline values based on averaging companies’ values.
	Pre-coding
	Modulation
	RB Allocation

	
	
	Full2 (dB)
	Partial3 (dB)

	DFT-s-ODFM
	Pi/2 BPSK4
	≤ [0.83]
	≤ [1.66]

	
	QPSK
	≤ [1.16]
	≤ [1.83]

	
	16 QAM
	≤ [1.50]
	≤ [2.33]

	
	64 QAM
	≤ [2.16]
	≤ [3.16]

	
	256 QAM
	≤ [4.00]
	≤ [4.66]

	CP-OFDM
	QPSK
	≤ [2.16]
	≤ [3.33]

	
	16 QAM
	≤ [2.66]
	≤ [3.50]

	
	64 QAM
	≤ [3.83]
	≤ [4.66]

	
	256 QAM
	≤ [6.16]
	≤ [6.50]



· R-WF
· Propose if rounding up or down to the next 0.5dB should be applied. 
· Some clarification of the scenario setup, due to suggestion that cases requiring more backoff may not have been captured for wideband.
· Bandwidths for all test numbers: 20, 40, 60, 80, and 100MHz
· The examples of wideband configuration are only example of wideband Sub-band. See the full list of sub-band configuration in TS. 38.101-1 in Table 6.2F.2-2 MPR mapping for wideband operation





Table 2 shows the scenarios including wideband. Among the scenarios, test numbers from #5 to #36 are considered for MPR simulation.
Table 2: Suggestion of simulation scenarios for MPR
	Test Number
	Precoder
	Modulation
	Allocation
	Sub-Band

	1
	DFT-S-OFDM
	Pi/2-BPSK
	Full
	All

	2
	CP-OFDM
	Pi/2-BPSK
	Interlace
	All

	3
	DFT-S-OFDM
	Pi/2-BPSK
	Wideband Full
	e.g. 01, 110, 1100, 1110, 11100

	4
	CP-OFDM
	Pi/2-BPSK
	Wideband interlace
	e.g. 01, 110, 1100, 1110, 11100, 11000

	5
	DFT-S-OFDM
	QPSK
	Full
	All

	6
	CP-OFDM
	QPSK
	Full
	All

	7
	DFT-S-OFDM
	QPSK
	Wideband Full
	e.g. 01, 110, 1100, 1110, 11100

	8
	CP-OFDM
	QPSK
	Wideband Full
	e.g. 01, 110, 1100, 1110, 11100

	9
	DFT-S-OFDM
	QPSK
	Interlace
	All

	10
	CP-OFDM
	QPSK
	Interlace
	All

	11
	DFT-S-OFDM
	QPSK
	Wideband interlace
	e.g. 01, 110, 1100, 1110, 11100

	12
	CP-OFDM
	QPSK
	Wideband interlace
	e.g. 01, 110, 1100, 1110, 11100

	13
	DFT-S-OFDM
	16QAM
	Full
	All

	14
	CP-OFDM
	16QAM
	Full
	All

	15
	DFT-S-OFDM
	16QAM
	Wideband Full
	e.g. 01, 110, 1100, 1110, 11100

	16
	CP-OFDM
	16QAM
	Wideband Full
	e.g. 01, 110, 1100, 1110, 11100

	17
	DFT-S-OFDM
	16QAM
	Interlace
	All

	18
	CP-OFDM
	16QAM
	Interlace
	All

	19
	DFT-S-OFDM
	16QAM
	Wideband interlace
	e.g. 01, 110, 1100, 1110, 11100

	20
	CP-OFDM
	16QAM
	Wideband interlace
	e.g. 01, 110, 1100, 1110, 11100

	21
	DFT-S-OFDM
	64QAM
	Full
	All

	22
	CP-OFDM
	64QAM
	Full
	All

	23
	DFT-S-OFDM
	64QAM
	Wideband Full
	e.g. 01, 110, 1100, 1110, 11100

	24
	CP-OFDM
	64QAM
	Wideband Full
	e.g. 01, 110, 1100, 1110, 11100

	25
	DFT-S-OFDM
	64QAM
	Interlace
	All

	26
	CP-OFDM
	64QAM
	Interlace
	All

	27
	DFT-S-OFDM
	64QAM
	Wideband interlace
	e.g. 01, 110, 1100, 1110, 11100

	28
	CP-OFDM
	64QAM
	Wideband interlace
	e.g. 01, 110, 1100, 1110, 11100

	29
	DFT-S-OFDM
	256QAM
	Full
	All

	30
	CP-OFDM
	256QAM
	Full
	All

	31
	DFT-S-OFDM
	256QAM
	Wideband Full
	e.g. 01, 110, 1100, 1110, 11100

	32
	CP-OFDM
	256QAM
	Wideband Full
	e.g. 01, 110, 1100, 1110, 11100

	33
	DFT-S-OFDM
	256QAM
	Interlace
	All

	34
	CP-OFDM
	256QAM
	Interlace
	All

	35
	DFT-S-OFDM
	256QAM
	Wideband interlace
	e.g. 01, 110, 1100, 1110, 11100

	36
	CP-OFDM
	256QAM
	Wideband interlace
	e.g. 01, 110, 1100, 1110, 11100




The followings are considered for NR-U PC3 MPR based on the WFs [4][5]. 
	· PC3 ACLR requirement 
· 27dBc ACLR 
· PC3 MPR for 1Tx
· PC3 calibration point: 1dB MPR for QPSK DFT-s-OFDM 20MHz 100RB0 waveform at 30dB ACLR
· MPR is evaluated for the same SEM, EVM, and IBE requirements as that for PC5
· Focus MPR evaluation on single CC
· Post PA losses of 4dB
· PC3 MPR for 2Tx
· Calibration point for each PC5 PA: 1dB MPR for QPSK DFT-s-OFDM 20MHz 100RB3 waveform at 27dB ACLR and 20MHz NR-U SEM
· Focus MPR evaluation on single CC
· Post PA losses of 4dB
· MPR Evaluation
· MPR is evaluated for the same SEM, EVM, and IBE requirements as that for PC5 
· MPR is evaluated for 16dB and 10dB antenna isolation
· Waveform 
· CP-OFDM, DFT-s-OFDM
· Modulation order
· QPSK/16QAM/64QAM/256QAM
· Channel Bandwidth
· 20/40/60/80/100 MHz
· Uplink configuration
· Full allocation, Interlaced allocation





Table 2a shows the related RB setup.
Table 2a.  RB Set-up 
	DFT/CP
	BW (MHz)
	Allocation
	RB Set-up

	DFT-S-OFDM
	20
	Full
	100RB3

	CP-OFDM
	20
	Full
	106RB3

	DFT-S-OFDM
	20
	Interlace_0
	1RB3 every10RBs(10x)

	CP-OFDM
	20
	Interlace_0
	1RB0 every10RBs(11x)

	DFT-S-OFDM
	40
	Full
	216RB0

	CP-OFDM
	40
	Full
	216RB0

	DFT-S-OFDM
	40
	Wideband Full
(‘01’)
	108RB108

	CP-OFDM
	40
	Wideband Full (‘01’)
	108RB108

	DFT-S-OFDM
	40
	Interlace_0
	1RB0 every10RBs(20x)

	CP-OFDM
	40
	Interlace_0
	1RB0 every10RBs(22x)

	DFT-S-OFDM
	40
	Wideband Interlace_0(‘01’)
	1RB108 every 10RBs(10x)

	CP-OFDM
	40
	Wideband Interlace_0(‘01’)
	1RB108 every 10RBs(11x)

	DFT-S-OFDM
	60
	Full
	162RB0

	CP-OFDM
	60
	Full
	162RB0

	DFT-S-OFDM
	60
	Wideband Full (‘110’)
	108RB0

	CP-OFDM
	60
	Wideband Full (‘110’)
	108RB0

	DFT-S-OFDM
	60
	Interlace_0
	1RB0 every5RBs(30x)

	CP-OFDM
	60
	Interlace_0
	1RB0 every5RBs(33x)

	DFT-S-OFDM
	60
	Wideband Interlace_0(‘110’)
	1RB0 every 5RBs(20x)

	CP-OFDM
	60
	Wideband Interlace_0(‘110’)
	1RB0 every5RBs(22x)

	DFT-S-OFDM
	80
	Full
	216RB0

	CP-OFDM
	80
	Full
	217RB0

	DFT-S-OFDM
	80
	Wideband Full (‘1100’)
	108RB0

	CP-OFDM
	80
	Wideband Full (‘1100’)
	108RB0

	DFT-S-OFDM
	80
	Wideband Full (‘1110’)
	162RB0

	CP-OFDM
	80
	Wideband Full (‘1110’)
	162RB0

	DFT-S-OFDM
	80
	Interlace_0
	1RB0 every5RBs(40x)

	CP-OFDM
	80
	Interlace_0
	1RB0 every5RBs(44x)

	DFT-S-OFDM
	80
	Wideband Interlace_0(‘1100’)
	1RB0 every5RBs(20x)

	CP-OFDM
	80
	Wideband Interlace_0(‘1100’)
	1RB0 every5RBs(22x)

	DFT-S-OFDM
	80
	Wideband Interlace_0(‘1110’)
	1RB0 every5RBs(30x)

	CP-OFDM
	80
	Wideband Interlace_0(‘1110’)
	1RB0 every5RBs(33x)

	DFT-S-OFDM
	100
	Full
	270RB0

	CP-OFDM
	100
	Full
	273RB0

	DFT-S-OFDM
	100
	Wideband Full (‘11100’)
	162RB0

	CP-OFDM
	100
	Wideband Full(‘11100’)
	162RB0

	DFT-S-OFDM
	100
	Interlace_0
	1RB0 every5RBs(50x)

	CP-OFDM
	100
	Interlace_0
	1RB0 every5RBs(55x)

	DFT-S-OFDM
	100
	Wideband Interlace_0(‘11100’)
	1RB0 every5RBs(30x)

	CP-OFDM
	100
	Wideband Interlace_0(‘11100’)
	1RB0 every5RBs(33x)



With the simulation scenarios, Figure 1, Figure 2, and Figure 3 show the simulation results of Tx Power backoff for the following cases. 
· Figure 1 : 1Tx 23dBm with ACLR = 27dB
· Figure 2 : 2Tx 2x20dBm with ACLR of 27dB & Antenna Isolation = 10dB
· Figure 3 : 2Tx 2x20dBm with ACLR of 27dB & Antenna Isolation = 16dB
Here, channel bandwidths of 20MHz, 40MHz, 60MHz, 80MHz, and 100MHz are considered for each scenario.
[image: ]
Figure 1. Tx Power Backoff for 1Tx(23dBm) w/ ACLR of 27dB

[image: ]
Figure 2. Tx Power Backoff for 2Tx(2x20dBm) w/ ACLR of 27dB & Antenna Isolation of 10dB

[image: ]
Figure 3. Tx Power Backoff for 2Tx(2x20dBm) w/ ACLR of 27dB & Antenna Isolation of 16dB

From the Figures, it is observed.
· For both 1Tx and 2Tx cases, 
· MPR for wideband full is almost the same as that for full
· MPR for wideband interlace_0 is almost the same as that for interlace_0
· For the 2Tx case, Tx power back off for antenna isolation of 10dB is almost the same as antenna isolation of 16dB

For 1Tx, MPR is proposed as Table 3 considering the simulation result and Table 1 which was agreed upon as the baseline. Here, the round-up and round-down to the closest 0.5dB are considered.
Table 3. Proposed MPR for NR-U PC3 with 1Tx
	Pre-coding
	Modulation
	RB Allocation

	
	
	Full2 (dB)
	Partial3 (dB)

	DFT-s-ODFM
	Pi/2 BPSK4
	≤ 1.0
	≤ 1.5

	
	QPSK
	≤ 1.0
	≤ 2.0

	
	16 QAM
	≤ 1.5
	≤ 2.5

	
	64 QAM
	≤ 2.0
	≤ 3.0

	
	256 QAM
	≤ 4.0
	≤ 4.5

	CP-OFDM
	QPSK
	≤ 2.0
	≤ 3.5

	
	16 QAM
	≤ 2.5
	≤ 3.5

	
	64 QAM
	≤ 4.0
	≤ 4.5

	
	256 QAM
	≤ 6.0
	≤ 6.5

	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.
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: Consider the round-up and round-down to the closest 0.5dB in baseline Table 1.
Proposal 2: Define MPR as provided in Table 3 for NR-U PC3 with 1Tx (23dBm).

For 2Tx, the same MPR is proposed as Table 4 for antenna isolation of 10dB and 16dB from the simulation results. Here, MPR for Pi/2 BPSK is proposed with the same MPR of QPSK. 
Table 4. Proposed MPR for NR-U PC3 with 2Tx
	Pre-coding
	Modulation
	RB Allocation

	
	
	Full2 (dB)
	Partial3 (dB)

	DFT-s-ODFM
	Pi/2 BPSK4
	≤ 2.0
	≤ 3.0

	
	QPSK
	≤ 2.0
	≤ 3.0

	
	16 QAM
	≤ 2.5
	≤ 3.0

	
	64 QAM
	≤ 2.5
	≤ 3.5

	
	256 QAM
	≤ 4.0
	≤ 4.5

	CP-OFDM
	QPSK
	≤ 3.5
	≤ 4.0

	
	16 QAM
	≤ 3.5
	≤ 4.0

	
	64 QAM
	≤ 4.5
	≤ 4.5

	
	256 QAM
	≤ 6.0
	≤ 6.0

	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.
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 3: Define MPR as provided in Table 4 for NR-U PC3 with 2Tx (2x20dBm) for both antenna isolation of 10dB and 16dB.

A-MPR for NR-U PC3 (LPI in South Korea)
In the last RAN4 meeting, NR-U PC3 A-MPR for 1Tx was agreed. The remaining is A-MPR for 2Tx. For 2Tx, the values with [ ] were agreed.
From WF[1] in RAN4#105,
	PC3 1Tx LPI A-MPR (South Korea : NS_60)
· Agreement 
Table 7: Agreed results for LPI 1Tx A-MPR (NS_60)
	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-OFDM
	Pi/2 BPSK
	≤ 9.5
	≤ 11.5
	≤ 6.0
	≤ 9.0
	≤ 4.5
	≤ 7.0
	≤ 3.0
	≤ 6.0
	≤ 2.5
	≤ 5.0

	
	QPSK
	≤ 9.5
	≤ 11.5
	≤ 6.0
	≤ 9.0
	≤ 4.5
	≤ 7.0
	≤ 3.0
	≤ 6.0
	≤ 2.5
	≤ 5.0

	
	16 QAM
	≤ 9.5
	≤ 11.5
	≤ 6.0
	≤ 9.0
	≤ 4.5
	≤ 7.0
	≤ 3.0
	≤ 6.0
	≤ 2.5
	≤ 5.0

	
	64 QAM
	≤ 9.5
	≤ 11.5
	≤ 6.0
	≤ 9.0
	≤ 4.5
	≤ 7.0
	≤ 3.0
	≤ 6.0
	≤ 2.5
	≤ 5.5

	
	256 QAM
	≤ 9.5
	≤ 11.5
	≤ 6.0
	≤ 9.0
	≤ 4.5
	≤ 7.0
	≤ 4.5
	≤ 6.0
	≤ 4.5
	≤ 5.5

	CP-OFDM
	QPSK
	≤ 9.5
	≤ 11.5
	≤ 6.0
	≤ 9.0
	≤ 4.5
	≤ 7.0
	≤ 4.0
	≤ 6.0
	≤ 3.5
	≤ 5.0

	
	16 QAM
	≤ 9.5
	≤ 11.5
	≤ 6.0
	≤ 9.0
	≤ 4.5
	≤ 7.0
	≤ 4.0
	≤ 6.0
	≤ 3.5
	≤ 5.0

	
	64 QAM
	≤ 9.5
	≤ 11.5
	≤ 6.0
	≤ 9.0
	≤ 4.5
	≤ 7.0
	≤ 4.0
	≤ 6.0
	≤ 4.0
	≤ 5.0

	
	256 QAM
	≤ 9.5
	≤ 11.5
	≤ 6.0
	≤ 9.0
	≤ 4.5
	≤ 7.0
	≤ 5.5
	≤ 6.5
	≤ 5.5
	≤ 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



PC3 2Tx LPI A-MPR (South Korea: NS_60)
· Agreement 
Table 8: Propose table for LPI 2Tx A-MPR for NS_60 with values in [].
	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-OFDM
	Pi/2 BPSK
	≤ [9.0]
	≤ [11.5]
	≤ [6.0]
	≤ [9.0]
	≤ [4.5]
	≤ [7.0]
	≤ [3.0]
	≤ [6.0]
	≤ [3.0]
	≤ [5.5]

	
	QPSK
	≤ [9.0]
	≤ [11.5]
	≤ [6.0]
	≤ [9.0]
	≤ [4.5]
	≤ [7.0]
	≤ [3.0]
	≤ [6.0]
	≤ [3.0]
	≤ [5.5]

	
	16 QAM
	≤ [9.0]
	≤ [11.5]
	≤ [6.0]
	≤ [9.0]
	≤ [4.5]
	≤ [7.0]
	≤ [3.0]
	≤ [6.0]
	≤ [3.0]
	≤ [5.5]

	
	64 QAM
	≤ [9.0]
	≤ [11.5]
	≤ [6.0]
	≤ [9.0]
	≤ [4.5]
	≤ [7.0]
	≤ [3.0]
	≤ [6.0]
	≤ [3.0]
	≤ [5.5]

	
	256 QAM
	≤ [9.0]
	≤ [11.5]
	≤ [6.0]
	≤ [9.0]
	≤ [4.5]
	≤ [7.0]
	≤ [4.0]
	≤ [6.0]
	≤ [4.0]
	≤ [5.5]

	CP-OFDM
	QPSK
	≤ [9.0]
	≤ [11.5]
	≤ [6.0]
	≤ [9.0]
	≤ [5.0]
	≤ [7.0]
	≤ [4.5]
	≤ [6.0]
	≤ [4.5]
	≤ [5.5]

	
	16 QAM
	≤ [9.0]
	≤ [11.5]
	≤ [6.0]
	≤ [9.0]
	≤ [5.0]
	≤ [7.0]
	≤ [4.5]
	≤ [6.0]
	≤ [4.5]
	≤ [5.5]

	
	64 QAM
	≤ [9.0]
	≤ [11.5]
	≤ [6.0]
	≤ [9.0]
	≤ [5.0]
	≤ [7.0]
	≤ [4.5]
	≤ [6.0]
	≤ [4.5]
	≤ [5.5]

	
	256 QAM
	≤ [9.0]
	≤ [11.5]
	≤ [6.0]
	≤ [9.0]
	≤ [5.0]
	≤ [7.0]
	≤ [5.5]
	≤ [6.0]
	≤ [5.5]
	≤ [5.5]

	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



· Recommended WF
· See if more companies may bring simulation results for the next meeting.
· Further discuss 2Tx A-MPR in relation to 1Tx A-MPR. 
· The two tables differ for the bandwidth of 80MHz and 100MHz. Discuss if a dedicated is needed for 2Tx A-MPR.
· Merging 2Tx with 1Tx for NS_60 is not precluded.




For CBW of 80MHz and 100MHz, A-MPR for 1Tx  is different from that for 2Tx. Therefore a dedicated 2Tx A-MPR needs to be defined.
Proposal 4: Define NR-U PC3 A-MPR for 1Tx and 2Tx separately in South Korea.
Proposal 5: Define A-MPR by removing [ ] from Table 8  for NR-U PC3 A-MPR with 2Tx (2x20dBm) for both antenna isolation of 10dB and 16dB in South Korea.

Full/Partial RB allocation for NR-U
In Rel-17, Full RB allocation and Partial RB allocation were noted in MPR/A-MPR requirements. However, the application of Full RB allocation and Partial RB allocation is a little bit different between MPR and A-MPR and between A-MPR and A-MPR depending on NS value as follows.
From Table 6.2F.2-1 Maximum power reduction (MPR) for shared spectrum access UE power class 5
	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 5:	Exception for 100MHz Full RB allocation MPR applies when all RB’s in all sub-bands for 100MHz wideband operation are fully allocated and sub-bands are transmitted according to configuration [B] in Table 6.2F.2-2.



From Table 6.2F.3.2-1: A-MPR for NS_28 power class 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.




From Table 6.2F.3.3-1: A-MPR for NS_29 power class 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.




Table 6.2F.2-2 MPR mapping for wideband operation
	Wideband operation channel bandwidth (MHz)
	Sub-band configuration

	
	A
	B

	40
	11
	10, 01

	60
	111, 011, 110, 001, 010, 100
	None

	80
	1111, 0111, 1110, 0110, 0001, 1000
	1100, 0011, 0100, 0010

	100
	11111, 01111, 11110, 01110, 00100, 00110, 01100, 01000, 00010, 10000, 00001
	00111, 11100, 00011, 11000

	NOTE 1:	The sub-band configuration is represented as a bitmap where ‘1’ indicates that a sub-band is transmitted and ‘0’ indicates a sub-band is not transmitted.  The bitmap is ordered with MSB mapped to the lowest frequency sub-band and LSB mapped to highest frequency sub-band within the wideband channel.
NOTE 2:	Void.



From the tables, 
Full RB allocation is,
· 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 (MPR)
· when all RB’s in all sub-bands for 100MHz wideband operation are fully allocated and sub-bands are transmitted according to configuration [B] in Table 6.2F.2-2 (MPR)
· 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 (A-MPR)
Partial RB allocation is, 
· [bookmark: _GoBack]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 (MPR)
· 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 (A-MPR)
· 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 (A-MPR)

Based on the agreed simulation scenario in Table 2, our understanding is that test cases for ‘Full’ and ‘Wideband Full’ correspond to ‘Full RB allocation’ and test cases for ‘Interlace’ and ‘Wideband Interlace’ correspond to ‘Partial RB allocation’. If the understanding is correct, Full RB allocation and Partial RB allocation need to be updated with consistency between MPR and A-MPR as follows.
Full RB allocation: 
· 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, or all RB’s in all sub-bands for wideband operation are fully allocated and sub-bands are transmitted according to configurations in Table 6.2F.2-2
Partial RB allocation: 
· 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 or when sub-bands are transmitted according to configurations in Table 6.2F.2-2

Proposal 6: Update Full RB allocation and Partial RB allocation with consistency between MPR and A-MPR.
Full RB allocation: 
· 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, or all RB’s in all sub-bands for wideband operation are fully allocated and sub-bands are transmitted according to configurations in Table 6.2F.2-2
Partial RB allocation: 
· 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 or when sub-bands are transmitted according to configurations in Table 6.2F.2-2

Conclusion
In this contribution, we provide the simulation results for NR-U PC3 MPR and a view of MPR and A-MPR in South Korea based on the WF[1]. The followings are proposed for MPR and A-MPR.

Proposal 1: Consider the round-up and round-down to the closest 0.5dB in baseline Table 1.
Proposal 2: Define MPR as provided in Table 3 for NR-U PC3 with 1Tx (23dBm).
Proposal 3: Define MPR as provided in Table 4 for NR-U PC3 with 2Tx (2x20dBm) for both antenna isolation of 10dB and 16dB.
Proposal 4: Define NR-U PC3 A-MPR for 1Tx and 2Tx separately in South Korea.
Proposal 5: Define A-MPR by removing [ ] from Table 8  for NR-U PC3 A-MPR with 2Tx (2x20dBm) for both antenna isolation of 10dB and 16dB in South Korea.
Proposal 6: Update Full RB allocation and Partial RB allocation with consistency between MPR and A-MPR.
Full RB allocation: 
· 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, or all RB’s in all sub-bands for wideband operation are fully allocated and sub-bands are transmitted according to configurations in Table 6.2F.2-2
Partial RB allocation: 
· 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 or when sub-bands are transmitted according to configurations in Table 6.2F.2-2

Table 3. Proposed MPR for NR-U PC3 with 1Tx
	Pre-coding
	Modulation
	RB Allocation

	
	
	Full2 (dB)
	Partial3 (dB)

	DFT-s-ODFM
	Pi/2 BPSK4
	≤ 1.0
	≤ 1.5

	
	QPSK
	≤ 1.0
	≤ 2.0

	
	16 QAM
	≤ 1.5
	≤ 2.5

	
	64 QAM
	≤ 2.0
	≤ 3.0

	
	256 QAM
	≤ 4.0
	≤ 4.5

	CP-OFDM
	QPSK
	≤ 2.0
	≤ 3.5

	
	16 QAM
	≤ 2.5
	≤ 3.5

	
	64 QAM
	≤ 4.0
	≤ 4.5

	
	256 QAM
	≤ 6.0
	≤ 6.5

	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.
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.



Table 4. Proposed MPR for NR-U PC3 with 2Tx
	Pre-coding
	Modulation
	RB Allocation

	
	
	Full2 (dB)
	Partial3 (dB)

	DFT-s-ODFM
	Pi/2 BPSK4
	≤ 2.0
	≤ 3.0

	
	QPSK
	≤ 2.0
	≤ 3.0

	
	16 QAM
	≤ 2.5
	≤ 3.0

	
	64 QAM
	≤ 2.5
	≤ 3.5

	
	256 QAM
	≤ 4.0
	≤ 4.5

	CP-OFDM
	QPSK
	≤ 3.5
	≤ 4.0

	
	16 QAM
	≤ 3.5
	≤ 4.0

	
	64 QAM
	≤ 4.5
	≤ 4.5

	
	256 QAM
	≤ 6.0
	≤ 6.0

	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.
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.



Table 10. Proposed A-MPR for NR-U PC3 with 2Tx (Korea)
	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-OFDM
	Pi/2 BPSK2
	≤ 9.0
	≤ 11.5
	≤ 6.0
	≤ 9.0
	≤ 4.5
	≤ 7.0
	≤ 3.0
	≤ 6.0
	≤ 3.0
	≤ 5.5

	
	QPSK
	≤ 9.0
	≤ 11.5
	≤ 6.0
	≤ 9.0
	≤ 4.5
	≤ 7.0
	≤ 3.0
	≤ 6.0
	≤ 3.0
	≤ 5.5

	
	16 QAM
	≤ 9.0
	≤ 11.5
	≤ 6.0
	≤ 9.0
	≤ 4.5
	≤ 7.0
	≤ 3.0
	≤ 6.0
	≤ 3.0
	≤ 5.5

	
	64 QAM
	≤ 9.0
	≤ 11.5
	≤ 6.0
	≤ 9.0
	≤ 4.5
	≤ 7.0
	≤ 3.0
	≤ 6.0
	≤ 3.0
	≤ 5.5

	
	256 QAM
	≤ 9.0
	≤ 11.5
	≤ 6.0
	≤ 9.0
	≤ 4.5
	≤ 7.0
	≤ 4.0
	≤ 6.0
	≤ 4.0
	≤ 5.5

	CP-OFDM
	QPSK
	≤ 9.0
	≤ 11.5
	≤ 6.0
	≤ 9.0
	≤ 5.0
	≤ 7.0
	≤ 4.5
	≤ 6.0
	≤ 4.5
	≤ 5.5

	
	16 QAM
	≤ 9.0
	≤ 11.5
	≤ 6.0
	≤ 9.0
	≤ 5.0
	≤ 7.0
	≤ 4.5
	≤ 6.0
	≤ 4.5
	≤ 5.5

	
	64 QAM
	≤ 9.0
	≤ 11.5
	≤ 6.0
	≤ 9.0
	≤ 5.0
	≤ 7.0
	≤ 4.5
	≤ 6.0
	≤ 4.5
	≤ 5.5

	
	256 QAM
	≤ 9.0
	≤ 11.5
	≤ 6.0
	≤ 9.0
	≤ 5.0
	≤ 7.0
	≤ 5.5
	≤ 6.0
	≤ 5.5
	≤ 5.5

	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.
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Annex: Regulatory parameters comparative for license-exempt (TR37.890)

	Region
	Country
	Permissible operation
(Note 1)
	Frequency range
	Maximum mean EIRP for in-band emissions
	Maximum mean EIRP density for in-band emissions
	Maximum mean EIRP density for out-of-band emissions

	Region 1
	EU/CEPT
	LPI (see 4.1.1)
	5945 – 6425MHz
	23dBm
	10dBm/MHz
	-22 dBm/MHz 
(below 5935MHz)

	
	
	VLP (see 4.1.1)
	
	14dBm
	1dBm/MHz
10dBm/MHz (for the narrowband usage)
	-45 dBm/MHz
(below 5935MHz); 

	
	
	
	
	
	
	

	
	UK
	LPI (see 4.1.3)
	5925 – 6425MHz
	24dBm
	11dBm/MHz
	In accordance with directive 2014/53/EC

	
	
	VLP (see 4.1.3)
	
	14dBm
	
	

	
	
	
	
	
	
	

	
	UAE
	LPI (see 4.1.5)
	5925 – 6425MHz
	24 dBm
	
	

	
	
	
	
	
	
	

	
	Morocco
	LPI (see 4.1.7)
	5925 – 6425MHz
	23 dBm
	
	

	
	
	VLP (see 4.1.7)
	
	14 dBm
	
	

	
	
	
	
	
	
	

	
	Saudi Arabia
	LPI (see 4.1.4)
	5925 – 7125MHz
	30dBm (AP)
24dBm (CL)
	10dBm/MHz
	

	
	
	
	
	
	
	

	Region 2
	US
	SP (see 4.2.1)
	5925 – 6425MHz
6525 – 6875MHz
	36dBm (AP)
30dBm (CL)
	23dBm/MHz (AP)
17dBm/MHz (CL)
	-27 dBm/MHz
(outside operational range)

	
	
	LPI (see 4.2.1)
	5925 – 7125MHz
	30dBm (AP)
24dBm (CL)
	5 dBm/MHz (AP)
-1 dBm/MHz (CL)
	

	
	
	
	
	
	
	

	
	Canada
	SP (see 4.2.2)
	5925-6875 MHz
	36dBm
	23dBm/MHz
	

	
	
	LPI (see 4.2.2)
	5925-7125 MHz
	30dBm
	5 dBm/MHz
	

	
	
	VLP (see 4.2.2)
	
	14dBm
	-8dBm/MHz
	

	
	
	
	
	
	
	

	
	Brazil
	LPI (see 4.2.3)
	5925 – 7125MHz
	30dBm (AP)
24dBm (CL)
	5dBm/MHz (AP)
-1dBm/MHz (CL)
	-27 dBm/MHz (outside operational range)

	
	
	VLP (see 4.2.3)
	
	17 dBm
	-5 dBm/MHz
	

	
	
	
	
	
	
	

	
	Peru
	LPI (see 4.2.4)
	5925 – 7125MHz
	30dBm (AP)
24dBm (CL)
	5dBm/MHz (AP)
-1dBm/MHz (CL)
	

	
	
	
	
	
	
	

	
	Chile
	LPI (see 4.2.5)
	5925 – 7125MHz
	30dBm (AP)
24dBm (CL)
	5dBm/MHz (AP)
-1dBm/MHz (CL)
	

	
	
	VLP (4.2.5)
	
	17 dBm
	
	

	
	
	
	
	
	
	

	
	Costa Rica
	LPI (see 4.2.8)
	5925 – 7125MHz
	30dBm (AP)
24dBm (CL)
	
	

	
	
	VLP (see 4.2.8)
	
	14dBm 
	
	

	
	
	
	
	
	
	

	
	Colombia
	LPI (see 4.2.9)
	5925 – 7125MHz
	30dBm (AP)
24dBm (CL)
	5dBm/MHz (AP)
-1dBm/MHz (CL)
	-27 dBm/MHz (outside operational range)

	
	
	
	
	
	
	

	Region 3
	South Korea
	LPI (see 4.3.2)
	5925 – 7125MHz
	24dBm
	2dBm/MHz
	-27 dBm/MHz (outside operational range)

	
	
	VLP (see 4.3.2)
	5925 – 6425MHz
	14dBm
	1dBm/MHz
	-34 dBm/MHz (outside operational range of the VLP mode)

	
	
	
	
	
	
	

	
	Hong Kong
	LPI (see 4.3.3)
	5925 – 6425MHz
	23dBm
	10dBm/MHz
	In accordance with ETSI EN 303 687

	
	
	VLP (see 4.3.3)
	
	14dBm
	1dBm/MHz
	

	
	
	
	
	
	
	

	
	Australia
	LPI (see 4.3.4)
	5925 – 6425MHz
	24dBm
	11dBm/MHz
	

	
	
	VLP (see 4.3.4)
	
	14dBm
	1dBm/MHz
	

	
	
	
	
	
	
	

	
	New Zealand
	LPI (see 4.3.5)
	5925 – 6425MHz
	24dBm
	11dBm/MHz
	

	
	
	VLP (see 4.3.5)
	
	14dBm
	1dBm/MHz
	

	
	
	
	
	
	
	

	
	Japan
	LPI (see 4.3.6)
	5925 – 6425MHz
	23dBm
	
	

	
	
	VLP (see 4.3.6)
	
	14dBm
	
	

	
	
	
	
	
	
	

	
	Malaysia
	LPI (see 4.3.7)
	5925 – 6425MHz
	23dBm
	10dBm/MHz
	

	
	
	VLP (see 4.3.7)
	
	14dBm
	1dBm/MHz
10dBm/MHz (for the narrowband usage)
	

	Note 1: For the exact conditions of operation, refer to the sub-clause which is mentioned in parenthesis (e.g. for the exact conditions for operating SP in US, refer to sub-clause 4.2.1.)
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