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Introduction
In RAN4#95 e-meeting, a number of way Forwards [1, 3, 4, 5] tried to address all the elements needed to finalize the release 16 NRU features, and notably the band and channel definitions together with UE TX and Rx requirements. If good progress has been achieved on MPR, RAN#88 had to allow an extension of the WI to finalize all the elements still on the table: MPR/A-MPR, 6GHz band, 100MHz channel, PC3 requirements. In this contribution we provide our measurements results and proposals partially covering the above items with the aim to finalize PC5 MPR and A-MPR for 5 and 6GHz bands and progress the other subjects.
Discussion
PC5 MPR Confirmation and Specification
Compared to measurements already provided in [2], we have done further measurements of corner cases including 256 QAM measurements to verify EVM. The measured back off is provided in Table 1 and compared to the tentatively agreed NRU MPR table from [1] (column #95e) and NR outer MPR from 38.101-1 (column NR). The latter is used to check the cases limited by EVM but also get an idea for the delta between NRU PC5 and NR PC3. For the measurements the PA was calibrated for 19dBm at the antenna with 100RB3 DFT-s-OFDM QPSK waveform as agreed in [2]. The measured waveforms are QPSK modulated unless 256 is stated in the waveform name. Note that two 100MHz cases have been measured. Table 1 is split in 3 parts: a) Contiguous RB full CC.
Table 1a: measured PC5 back-off vs tentative specification: Contiguous RB full CC
	
	PC5 limit
	MPR [dB]
	comment

	Waveform
	
	meas
	#95e
	NR
	

	DFT_20M0_100RB3
	NRU mask
	1.0
	1
	na
	cal

	DFT_20M0_100RB0
	NRU mask
	1.2
	1.5
	1
	ok

	DFT_20M1_50RB0
	NRU mask
	1.3
	1.5
	1
	ok

	DFT_40M0_216RB0
	NRU mask
	1.3
	1.5
	1
	ok

	DFT_60M1_162RB0
	NRU mask
	1.3
	1.5
	1
	ok

	DFT_80M1_216RB0
	NRU mask
	1.4
	1.5
	1
	ok

	DFT_100M1_270RB0
	NRU mask
	1.6
	1.5
	1
	100MHz is marginal

	CP_20M0_106RB0
	ACLR
	2.6
	3.5
	3
	ok

	CP_20M1_51RB0
	ACLR
	2.6
	3.5
	3
	ok

	CP_40M0_216RB0
	ACLR
	2.8
	3.5
	3
	ok

	CP_60M1_162RB0
	ACLR
	2.8
	3.5
	3
	ok

	CP_80M1_217RB0
	ACLR
	2.8
	3.5
	3
	ok

	CP_100M1_273RB0
	ACLR
	2.8
	3.5
	3
	ok

	DFT_256_20M0_100RB3
	EVM
	3.2
	5
	4.5
	NR MPR enough

	CP_256_20M0_106RB0
	EVM
	5.6
	7
	6.5
	NR MPR enough


Table 1b: measured PC5 back-off vs tentative specification: Interlace RB full CC
	
	PC5 limit
	MPR [dB]
	comment

	Waveform
	
	meas
	#95e
	NR
	

	DFT_20M0_10x1RB0
	ACLR
	1.8
	2.5
	na
	ok

	DFT_20M0_10x1RB1
	ACLR
	1.8
	2.5
	na
	ok

	DFT_20M0_10x1RB3
	ACLR
	1.9
	2.5
	na
	ok

	DFT_20M0_10x1RB4
	ACLR
	1.9
	2.5
	na
	ok

	DFT_20M0_10x1RB6
	ACLR
	1.6
	2.5
	na
	ok

	DFT_20M0_10x1RB9
	ACLR
	1.6
	2.5
	na
	ok

	DFT_20M1_10x1RB0
	ACLR
	1.8
	2.5
	na
	ok

	DFT_20M1_10x1RB4
	ACLR
	1.6
	2.5
	na
	ok

	DFT_40M1_20x1RB0
	NRU mask
	1.8
	2.5
	na
	ok

	DFT_80M1_40x1RB0
	NRU mask
	1.8
	2.5
	na
	ok

	CP_20M0_11x1RB0
	ACLR
	2.8
	3.5
	na
	ok

	CP_20M0_11x1RB3
	ACLR
	3.3
	3.5
	na
	ok

	CP_20M0_11x1RB5
	ACLR
	2.6
	3.5
	na
	ok

	CP_40M0_22x1RB0
	NRU mask
	2.7
	3.5
	na
	ok

	CP_80M1_44x1RB0
	NRU mask
	2.8
	3.5
	na
	ok


Table 1c: measured PC5 back-off vs tentative specification: contiguous RB partial wide-band
	
	PC5 limit
	MPR [dB]
	comment

	Waveform
	
	meas
	#95e
	NR
	

	DFT_WB80M1_1000
	NRU mask
	0.9
	1
	na
	ok

	DFT_WB80M1_0100
	NRU mask
	1.8
	1
	na
	image issue +1dB

	DFT_WB80M1_1100
	NRU mask
	2.0
	1
	na
	image issue +1dB

	DFT_WB80M1_1110
	NRU mask
	0.9
	1
	na
	ok

	DFT_WB80M1_1111
	NRU mask
	1.4
	1
	na
	ok

	CP_WB80M1_1000
	NRU mask
	2.4
	3.5
	na
	ok

	CP_WB80M1_0100
	NRU mask
	3.3
	3.5
	na
	image issue +0.5dB

	CP_WB80M1_1100
	NRU mask
	3.6
	3.5
	na
	image issue +0.5dB

	CP_WB80M1_1110
	NRU mask
	2.8
	3.5
	na
	ok

	CP_WB80M1_1111
	NRU mask
	3.1
	3.5
	na
	ok



Observation:
· Except for the wideband operation cases where there is an overlap of the image signal with the ACLR region, the tentatively agreed MPR in [1] is sufficient
· In some cases there is significant margin
· 256QAM NRU MPR has high margin (but based on PA only), NR+0.5dB seems valid
· 
· For wideband operation with partially scheduled sub-bands:
· 1dB additional back-off is needed for DFT-s-OFDM
· 0.5dB additional back-off is needed for CP-OFDM

In order to assess the margin, how to handle wideband operation and decide MPR for Pi/2 BPSK, the tentatively agreed MPR in [1] is compared to the NR outer MPR in Table 2.
Table 2: PC5 NRU and PC3 NR outer MPR comparison based on table format from [1]
	
Modulation
	MPR (dB)

	
	Full RB allocations
	Partial RB allocations

	
	NRU #95e
	NR outer
	NRU #95e
	NR inner

	DFT-s-ODFM
	Unshaped Pi/2 BPSK
	Propose ≤[1]
	≤ 0.5
	Propose ≤[2]
	≤ 0

	
	QPSK
	[1.5]
	≤ 1
	[2.5]
	≤ 0

	
	16 QAM
	[2.0]
	≤ 2
	[3.0]
	≤ 1

	
	64 QAM
	[3.5]
	≤ 2.5
	[4.5]
	≤ 2.5

	
	256 QAM
	[5.0]
	≤ 4.5
	[5.5]
	≤ 4.5

	CP-OFDM
	QPSK
	[3.5]
	≤ 3
	[3.5]
	≤ 1.5

	
	16 QAM
	[4.0]
	≤ 3
	[4.0]
	≤ 2

	
	64 QAM
	[5.5]
	≤ 3.5
	[5.5]
	≤ 3.5

	
	256 QAM
	[7.0]
	≤ 6.5
	[7.0]
	≤ 6.5



The text in [1] also had the following agreements: 
· This table applies to single carrier which includes the wideband operation only when the IQ image does not overlap the ACLR region in the non-transmitted sub-channels. In the case IQ image overlaps the ACLR region in the non-transmitted sub-channels, further MPR increase may be needed which will be captured in the specifications separately. 
· Companies are encouraged to provide further simulation/measurement results to be considered as an MPR correction factor (e.g. extra MPR) to the above tentatively agreed MPR values in next RAN4 meeting. The evaluation shall take into account the wide-band operation where the IQ image overlaps the ACLR region in the non-transmitted sub-channels.

Observations on PC5 NR MPR vs PC3 NR outer MPR:
· NRU MPR is NR+1dB or NR+0.5dB , not always consistent (due to stricter EVM assumptions especially for 64QAM full)
· 256QAM NRU MPR has high margin (but based on PA only), NR+0.5dB seems valid
· For unshaped PI/2 BPSK. 
· Shaping and power boosting are not in scope of Rel 16 and may not be of help given in-band PSD limits in all NS
· We can use QPSK MPR + 0.5dB as proposed in Table 2 in yellow, which is consistent with NR outer MPR and as justified from lower PAPR (5dB instead of 7.5, at least for full RB allocation)
· Support of “normal” NR partial allocation (ie not interlace):
· For outer allocations, PC3 MPR +0.5dB seems a good approach and is consistent with the slightly lower linearity of NRU PC5 calibration
· This 0.5dB addition could also be applied for inner allocation but it is clear it cannot be mapped to the interlace partial RB allocation MPR of [1]
· Practically NR partial allocation would fail most in-band PSD requirements of NRU and need a separate AMPR
· For Wideband operation:
· In MPR table in [1], the full and partial dichotomy is based on allocation with contiguous RBs or interlace RBs
· The same applies to wideband operation whether some sub-bands are punctured of not thus punctured sub-band contiguous or interlace RBs belongs to full RB allocations and partial RB allocation respectively
· Only the additional back-off needed for the cases with image issue needs to be handled

TP Proposal on PC5 MPR table:
· In release 16 NR contiguous partial allocations are not supported by thePC5 MPR table
· MPR table is categorized in terms of full sub-band contiguous RB allocation or Interlace RB allocation
· Unshaped Pi/2 BPSK proposed MPR is 1 dB and 2dB for contiguous and interlace allocation respectively
· Wideband operation with or without puncture sub-band are mapped to the respective type of allocation in the active sub-bands: contiguous RB or Interlace RB allocation

******************************** TP start ********************************
Table 6.2F.2-1 Maximum power reduction (MPR) for shared spectrum access UE power class 5.
	Pre-coding
	Modulation
	MPR (dB)

	
	
	Contiguous RB2 allocation
	Interlace RB
allocation

	DFT-s-ODFM
	Pi/2 BPSK
	≤ [1]
	≤ [2]

	
	QPSK
	≤ [1.5]
	≤ [2.5]

	
	16 QAM
	≤ [2.0]
	≤ [3.0]

	
	64 QAM
	≤ [3.5]
	≤ [4.5]

	
	256 QAM
	≤ [5.0]
	≤ [5.5]

	CP-OFDM
	QPSK
	≤ [3.5]
	≤ [3.5]

	
	16 QAM
	≤ [4.0]
	≤ [4.0]

	
	64 QAM
	≤ [5.5]
	≤ [5.5]

	
	256 QAM
	≤ [7.0]
	≤ [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 contiguously allocated PRB’s with uplink resource allocation type 1 and to interlaced allocations with uplink resource allocation type 2 as specified in TS 38.214 [10]. Contiguous RB allocation indicates that all RBs are fully allocated per active sub-bands and inside guard-bands between active sub-bands. Interlace RB allocation indicates that type 2 RBs are fully allocated per active sub-bands and inside guard-bands between active sub-bands.  
NOTE 2:  The Contiguous RB allocation MPR shall apply to the wideband operation with sub-bands allocated with contiguous RBs only when the IQ image does not overlap the ACLR region in the non-transmitted sub-bands. In the case of sub-bands allocated with interlace RBs or when IQ image overlaps with the ACLR region in the non-transmitted sub-bands, the Interlace RB MPR shall apply. The allocation type MPR mapping for wideband operation with contiguous RB allocation is according to Table 6.2F.2-2



For the UE maximum output power modified by MPR, the power limits specified in clause 6.2F.4 apply.
Table 6.2F.2-1 MPR mapping for wideband operation with contiguous RB allocation
	Wideband operation bandwidth
	Applicable MPR / allocated sub-bands

	
	Contiguous RB MPR of Table 6.2F.2-1
	Interlace RB MPR of Table 6.2F.2-1

	40 MHz
	11
	10, 01

	60 MHz
	111, 011,110, 001, 010, 100
	

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

	NOTE 1.  Sub-band allocation is denoted 1 for transmitted and 0 for non-transmitted 20 MHz sub-bands.



******************************** TP end ********************************
PC5 A-MPR for 5 GHz and 6 GHz band
To derive A-MPR related NS_28, 29, 30 and 31 for n46 and NS_53 and 54 for n96, a number of waveforms whre measured and evaluated against:
· ACLR2 for NS 29 (Table 3)
· In-band PSD for all NS (Table 4) where back-off is rounded up to the nearest 0.5dB, green is when MPR is sufficient, yellow requires extra back-off
· Out of band PSD for all NS (Table 5) where back-off is rounded up to the nearest 0.5dB, green is when MPR is sufficient, yellow requires extra back-off
Table 3: ACLR2 measurements for NS 29
	Waveform
	ACLR1
	ACLR2

	CP_4_20M_106RB0
	27
	49.1

	DFT_4_20M_100RB0
	27
	49.0

	CP_4_40M_216RB0
	27
	48.1

	DFT_4_40M_216RB0
	27
	48.3

	CP_4_80M_217RB0
	27
	46.1

	DFT_4_80M_216RB0
	27
	46.7

	for interlaces, the NRU mask is failed before ACLR

	for WB operation there are cases where image symmetrisation may be an issue


Observation:
· Confirms that ACLR2 of 40dBc is always met for ACLR1 > 27dBc
· NS 29 is not limited by ACLR2 or mask => only limited by in-band PSD
Table 4: Required back-off for in-band PSD requirement for 5GHz and 6GHz NS
	NS54 17dBm/MHz, NS28 10dBm/MHz, NS30 11dBm/MHz < PSD at 20dBm

	WF
	BW
	type
	RB
	RB
BW
	PSD at 20 dBm
	NS29
	NS31 rest
	NS31 5230-5250
4dBm/MHz
	NS53
-1dBm
/MHz

	
	
	
	
	
	
	PSD
	Pout
	BO
	PSD
	Pout
	BO
	Pout
	BO
	Pout
	BO

	DFT
	20
	int
	10
	0.2
	10
	10
	20
	0
	10
	20
	0
	14.0
	6
	9
	11

	DFT
	40
	int
	20
	0.2
	7.0
	7
	20
	0
	7
	20
	0
	17.0
	3
	12
	8

	DFT
	60
	int
	30
	0.4
	5.2
	4
	18.8
	1.5
	4
	18.8
	1.5
	na
	na
	13.8
	6.5

	DFT
	80
	int
	40
	0.4
	4.0
	4
	20
	0
	4
	20
	0
	na
	na
	15
	5

	DFT
	100
	int
	50
	0.4
	3.0
	na
	20
	0
	1
	18
	2
	na
	na
	16
	4.5

	CP
	20
	int
	11
	0.2
	9.6
	10
	20
	0
	10
	20
	0
	14.4
	6
	9.4
	11

	CP
	40
	int
	22
	0.2
	6.6
	7
	20
	0
	7
	20
	0
	17.4
	3
	12.4
	8

	CP
	60
	int
	33
	0.4
	4.8
	4
	19.2
	1
	4
	19.2
	1
	na
	na
	14.2
	6

	CP
	80
	int
	44
	0.4
	3.6
	4
	20
	0
	4
	20
	0
	na
	na
	15.4
	5

	CP
	100
	int
	55
	0.4
	2.6
	na
	20
	0
	1
	18.4
	2
	na
	na
	16.4
	4

	DFT
	20
	full
	24
	0.7
	7.6
	10
	20
	0
	10
	20
	0
	16.4
	4
	11.4
	9

	DFT
	20
	full
	50
	0.4
	7.4
	10
	20
	0
	10
	20
	0
	16.6
	3.5
	11.6
	8.5

	DFT
	20
	full
	100
	0.2
	7.4
	10
	20
	0
	10
	20
	0
	16.6
	3.5
	11.6
	8.5

	DFT
	40
	full
	50
	0.7
	4.4
	7
	20
	0
	7
	20
	0
	19.6
	0.5
	14.6
	5.5

	DFT
	40
	full
	100
	0.4
	4.4
	7
	20
	0
	7
	20
	0
	19.6
	0.5
	14.6
	5.5

	DFT
	40
	full
	216
	0.2
	4.1
	7
	20
	0
	7
	20
	0
	19.9
	0.5
	14.9
	5.5

	DFT
	60
	full
	75
	0.7
	2.7
	4
	20
	0
	4
	20
	0
	na
	na
	16.3
	4

	DFT
	60
	full
	162
	0.4
	2.3
	4
	20
	0
	4
	20
	0
	na
	na
	16.7
	3.5

	DFT
	80
	full
	100
	0.7
	1.4
	4
	20
	0
	4
	20
	0
	na
	na
	17.6
	2.5

	DFT
	80
	full
	216
	0.4
	1.1
	4
	20
	0
	4
	20
	0
	na
	na
	17.9
	2.5

	DFT
	100
	full
	135
	0.7
	0.1
	na
	20
	0
	1
	20
	0
	na
	na
	18.9
	1.5

	DFT
	100
	full
	270
	0.4
	0.1
	na
	20
	0
	1
	20
	0
	na
	na
	18.9
	1.5

	CP
	20
	full
	24
	0.7
	7.6
	10
	20
	0
	10
	20
	0
	16.4
	4
	11.4
	9

	CP
	20
	full
	51
	0.4
	7.4
	10
	20
	0
	10
	20
	0
	16.6
	3.5
	11.6
	8.5

	CP
	20
	full
	106
	0.2
	7.2
	10
	20
	0
	10
	20
	0
	16.8
	3.5
	11.8
	8.5

	CP
	40
	full
	51
	0.7
	4.4
	7
	20
	0
	7
	20
	0
	19.6
	0.5
	14.6
	5.5

	CP
	40
	full
	106
	0.4
	4.2
	7
	20
	0
	7
	20
	0
	19.8
	0.5
	14.8
	5.5

	CP
	40
	full
	216
	0.2
	4.1
	7
	20
	0
	7
	20
	0
	19.9
	0.5
	14.9
	5.5

	CP
	60
	full
	79
	0.7
	2.5
	4
	20
	0
	4
	20
	0
	na
	na
	16.5
	3.5

	CP
	60
	full
	162
	0.4
	2.3
	4
	20
	0
	4
	20
	0
	na
	na
	16.7
	3.5

	CP
	80
	full
	107
	0.7
	1.1
	4
	20
	0
	4
	20
	0
	na
	na
	17.9
	2.5

	CP
	80
	full
	217
	0.4
	1.1
	4
	20
	0
	4
	20
	0
	na
	na
	17.9
	2.5

	CP
	100
	full
	135
	0.7
	0.1
	na
	20
	0
	1
	20
	0
	na
	na
	18.9
	1.5

	CP
	100
	full
	273
	0.4
	0.1
	na
	20
	0
	1
	20
	0
	na
	na
	18.9
	1.5

	WBDFT
	20
	full
	50
	0.4
	7.4
	10
	20
	0
	10
	20
	0
	16.6
	3.5
	11.6
	8.5

	WBDFT
	40
	full
	160
	0.4
	2.4
	4
	20
	0
	4
	20
	0
	na
	na
	16.6
	3.5

	WBDFT
	60
	full
	160
	0.4
	2.4
	4
	20
	0
	4
	20
	0
	na
	na
	16.6
	3.5

	WBCP
	20
	full
	56
	0.4
	7.0
	10
	20
	0
	10
	20
	0
	17
	3
	12
	8

	WBCP
	40
	full
	161
	0.4
	2.4
	4
	20
	0
	4
	20
	0
	na
	na
	16.6
	3.5

	WBCP
	60
	full
	161
	0.4
	2.4
	4
	20
	0
	4
	20
	0
	na
	na
	16.6
	3.5


Observation:
· NS28/30/54 in-band PSD need no back-off
· NS29 is met without back-off for all bandwidths except 60MHz but MPR is sufficient
· NS31 higher limit is met with MPR (wo 100MHz)
· NS31 lower limit needs back-off for 20/40MHz at:
· 6/3dB for interlace
· 4/0.5dB for full
· Back-off for NS53 for 20/40/60/80/100MHz
· Full:  9/5.5/4/2.5/1.5
· Interlace: 11/8/6.5/5/4.5
· Above 40MHz CP-OFDM MPR is sufficient
· Wider BW is important for 6GHz as back-off is getting close to MPR
· When limitation is in band PSD, like for NS29, NS31 4dBm/MHz and NS53, the dB/dB decay of MPR with BW is very important => A-MPR needs to reflect that

In Table 5, worst case OOB emissions are measured in adjacent (adj) for channels at edge of sub-band and second adjacent (adj2) when the channel is offset from band edge by CH BW. Equivalent WB operation cases are added to the table.
Table 5: Required back-off for OOB PSD requirement for 5GHz and 6GHz NS
	
	
	
	
	
	NS30_2/31/53/54 
-27dBm/MHz
	NS28 
-30dBm/MHz
	NS30_1 
-41dBm/MHz

	WF
	BW
	type
	RB
	RB
BW
	Adj
	Adj2
	Adj
	Adj2
	Adj
	Adj2

	
	
	
	
	
	Pout
	BO
	Pout
	BO
	Pout
	BO
	Pout
	BO
	Pout
	BO
	Pout
	BO

	DFT
	20
	int
	10
	0.18
	15.6
	4.5
	20
	0
	15.1
	5
	20
	0
	12.7
	7.5
	17.3
	3

	DFT
	40
	int
	20
	0.18
	16
	4
	20
	0
	15.6
	4.5
	20
	0
	13.4
	7
	17.2
	3

	DFT
	60
	int
	30
	0.36
	16.2
	4
	20
	0
	15.8
	4.5
	20
	0
	13.8
	6.5
	17.6
	2.5

	DFT
	80
	int
	40
	0.36
	16.4
	4
	20
	0
	16
	4
	20
	0
	14.1
	6
	17.7
	2.5

	DFT
	100
	int
	50
	0.36
	16.5
	3.5
	20
	0
	16.2
	4
	20
	0
	14.3
	6
	17.8
	2.5

	CP
	20
	int
	11
	0.18
	14.7
	5.5
	19.7
	0.5
	14
	6
	19.3
	1
	11.7
	8.5
	16.5
	3.5

	CP
	40
	int
	22
	0.18
	15.4
	5
	20
	0
	14.7
	5.5
	19.7
	0.5
	12.2
	8
	17.6
	2.5

	CP
	60
	int
	33
	0.36
	15.6
	4.5
	20
	0
	15.2
	5
	19.8
	0.5
	12.6
	7.5
	17.8
	2.5

	CP
	80
	int
	44
	0.36
	15.8
	4.5
	20
	0
	15.4
	5
	20
	0
	12.8
	7.5
	18.3
	2

	CP
	100
	int
	55
	0.36
	16
	4
	20
	0
	15.5
	4.5
	20
	0
	13.1
	7
	18.4
	2

	DFT
	20
	full
	24
	0.72
	16.8
	3.5
	20
	0
	16.3
	4
	20
	0
	13.7
	6.5
	18.1
	2

	DFT
	20
	full
	50
	0.36
	16.9
	3.5
	20
	0
	16.4
	4
	20
	0
	13.8
	6.5
	18.2
	2

	DFT
	20
	full
	100
	0.18
	16.9
	3.5
	20
	0
	16.4
	4
	19.6
	0.5
	13.8
	6.5
	17.5
	2.5

	DFT
	40
	full
	50
	0.72
	17.1
	3
	20
	0
	16.7
	3.5
	20
	0
	14.4
	6
	
	

	DFT
	40
	full
	100
	0.36
	17.1
	3
	20
	0
	16.7
	3.5
	20
	0
	14.4
	6
	
	

	DFT
	40
	full
	216
	0.18
	17.3
	3
	20
	0
	16.9
	3.5
	20
	0
	14.6
	5.5
	19.7
	0.5

	DFT
	60
	full
	75
	0.72
	17.3
	3
	20
	0
	17
	3
	20
	0
	14.9
	5.5
	
	

	DFT
	60
	full
	162
	0.36
	17.5
	2.5
	20
	0
	17.2
	3
	20
	0
	15.1
	5
	
	

	DFT
	80
	full
	100
	0.72
	17.4
	3
	20
	0
	17.2
	3
	20
	0
	15.1
	5
	
	

	DFT
	80
	full
	216
	0.36
	17.6
	2.5
	20
	0
	17.3
	3
	20
	0
	15.3
	5
	19.5
	0.5

	DFT
	100
	full
	135
	0.72
	17.7
	2.5
	20
	0
	17.4
	3
	20
	0
	15.6
	4.5
	
	

	DFT
	100
	full
	270
	0.36
	17.7
	2.5
	20
	0
	17.4
	3
	20
	0
	15.6
	4.5
	
	

	CP
	20
	full
	24
	0.72
	14.7
	5.5
	20
	0
	14.1
	6
	20
	0
	11.2
	9
	17.5
	2.5

	CP
	20
	full
	51
	0.36
	14.8
	5.5
	20
	0
	14.2
	6
	20
	0
	11.3
	9
	17.3
	3

	CP
	20
	full
	106
	0.18
	14.9
	5.5
	20
	0
	14.3
	6
	18.7
	1.5
	11.4
	9
	16
	4

	CP
	40
	full
	51
	0.72
	15.2
	5
	20
	0
	14.7
	5.5
	20
	0
	12.1
	8
	
	

	CP
	40
	full
	106
	0.36
	15.3
	5
	20
	0
	14.8
	5.5
	20
	0
	12.2
	8
	18.1
	2

	CP
	40
	full
	216
	0.18
	15.4
	5
	20
	0
	14.9
	5.5
	20
	0
	12.3
	8
	18.1
	2

	CP
	60
	full
	79
	0.72
	15.6
	4.5
	20
	0
	15.2
	5
	20
	0
	12.8
	7.5
	
	

	CP
	60
	full
	162
	0.36
	15.7
	4.5
	20
	0
	15.3
	5
	20
	0
	12.9
	7.5
	
	

	CP
	80
	full
	107
	0.72
	15.8
	4.5
	20
	0
	15.4
	5
	20
	0
	13.2
	7
	
	

	CP
	80
	full
	217
	0.36
	15.8
	4.5
	20
	0
	15.4
	5
	20
	0
	13.2
	7
	18.4
	2

	CP
	100
	full
	135
	0.72
	16
	4
	20
	0
	15.6
	4.5
	20
	0
	13.4
	7
	
	

	CP
	100
	full
	273
	0.36
	16
	4
	20
	0
	15.6
	4.5
	20
	0
	13.4
	7
	
	

	WBDFT
	20
	full
	50
	0.36
	16.9
	3.5
	20
	0
	16.4
	4
	20
	0
	13.8
	6.5
	17.8
	2.5

	WBDFT
	40
	full
	160
	0.36
	17.1
	3
	20
	0
	16.7
	3.5
	20
	0
	14.4
	6
	19.7
	0.5

	WBDFT
	60
	full
	160
	0.36
	17.3
	3
	20
	0
	17
	3
	20
	0
	14.9
	5.5
	
	

	WBCP
	20
	full
	56
	0.36
	14.8
	5.5
	20
	0
	14.2
	6
	20
	0
	11.3
	9
	16.6
	3.5

	WBCP
	40
	full
	161
	0.36
	15.3
	5
	20
	0
	14.8
	5.5
	20
	0
	12.2
	8
	18.1
	2

	WBCP
	60
	full
	161
	0.36
	15.6
	4.5
	20
	0
	15.2
	5
	20
	0
	12.8
	7.5
	
	



Observation:
· In second adjacent when one CH BW away from edge NR spurious emission guaranties -30dBm/MHz but not in the first 5MHz:
· -27dBm/MHz is met in NS29/30/31/53/54 without back-off
· NS28 -30dBm/MHz is met with MPR
· NS30 -41dBm/MHz needs extra back-off compared to MPR for contiguous RB allocation for 20/40/60/80/100MHz 
· MPR is sufficient for interlace waveforms
· For CP MPR is sufficient for all cases but +0.5 for 20MHz
· For DFT: extra 1.5dB back-off is needed for 20MHz cases and WB operation case
· In first adjacent for 20/40/60/80/100MHz
· -27dBm/MHz CP at 5.5/5/4.5/4.5/4dB for full and interlace
· -27dBm/MHz DFT full at 3.5/3/3/3/2.5dB and interlace at 4.5/4/4/4/3.5dB
· NS28 -30dBm/MHz CP at 6/5.5/5/5/4.5dB for full and interlace
· NS28 -30dBm/MHz DFT full at 4/3.5/3/3/3dB and interlace at 5/4.5/4.5/4/4dB
· NS30 -41dBm/MHz CP at 9/8/7.5/7.5/7dB for full and interlace
· NS30 -41dBm/MHz DFT full at 6.5/6/5.5/5/4.5dB and int at 7.5/7/6.5/6/6dB
=> A-MPR can be reduced by one dB for 80MHz channels which is important because they are usually only present at sub-band edge for n46.
· For -41 dBm/MHz 20MHz cases require extra back-off even when offset by 20MHz

For most NS cases, the key is to differentiate channels at or close to the edge of sub-band which we will call Outer channels and channel inside the sub-band which we call Inner channels:
· Outer channels are those for which the back-off is dominated by the OOB requirement
· Inner channels are those for which the back-off is dominated by the in-band PSD requirement
· There are case with no outer or no inner where the case is dominated by MPR
· A-MPR should mainly differentiate those categories and use Max(MPR, A-MPR)

Proposal on A-MPR for fully allocated sub-bands:
· A-MPR is max(MPR, A-MPR), cases covered by MPR do not need an A-MPR
· When applicable A-MPR tables make use of inner channels (in band PSD limited inside the band), and outer channels (OBB emissions limited at the edge of the band) and otherwise are split between contiguous RB allocation and interlace RB allocation
· When applicable reduced A-MPR due to lower PSD is specified for 80MHz outer channels
· For NS53, A-MPR for inner channel is scaled with bandwidth

One aspect that needs consideration for punctured wideband operation is the fact that in some cases the in-band image of the active(s) sub-bands may be symmetrised in the OOB domain due to transmitter non-linearity. This is illustrated in Figure 1 where the image signal of a 1000 case (on the right at marker 3) gets symmetrised out of band (on the left) beyond the ACLR region and thus will require higher back-off than the full channel equivalent and potentially at further offsets from the band edge. 

[image: ]
Figure 1: Spectrum of wide-band operation case with image symmetrisation
Table 6 shows if image symmetrisation of the image for wideband operation cases is an issue as it falls OOB at a higher offset than ACLR. This is studied for 0, 20 and 40MHz offset from sub-band edge.
Table 6: WB operation cases with OOB image issue vs offset
	WB ch
MHz
	position
	edge
	+20MHz
	+40MHz

	
	
	Image issue
	AMPR
	Image
	AMPR
	Image
	AMPR

	40

	01
	in adj at top but ACLR dominates
	=20MHz edge
	no
	=20MHz inner
	no
	=20MHz inner

	
	10
	in adj at bot but ACLR dominates
	=20MHz edge
	no
	=20MHz inner
	no
	=20MHz inner

	
	11
	no
	=40MHz edge
	no
	=40MHz inner
	no
	=40MHz inner

	60





	001
	in adj2 at top but ACLR dominates
	=20MHz edge
	yes
	?
	no
	=20MHz inner

	
	010
	no
	=20MHz edge
	no
	=20MHz inner
	no
	=20MHz inner

	
	100
	in adj2 at bot but ACLR dominates
	=20MHz edge
	yes
	?
	no
	=20MHz inner

	
	011
	in adj at top but ACLR dominates
	=40MHz edge
	no
	=40MHz inner
	no
	=40MHz inner

	
	110
	in adj at bot but ACLR dominates
	=40MHz edge
	no
	=40MHz inner
	no
	=40MHz inner

	
	111
	no
	=60MHz edge
	no
	=60MHz inner
	no
	=60MHz inner

	80

	0001
	in adj 3 at the top but ACLR dominates
	=20MHz edge
	yes
	?
	yes
	?

	
	0010
	in band
	=20MHz edge
	no
	=20MHz inner
	no
	=20MHz inner

	
	0100
	in band
	=20MHz edge
	no
	=20MHz inner
	no
	=20MHz inner

	
	1000
	in adj 3 at the bot but ACLR dominates
	=20MHz edge
	yes
	?
	yes
	?

	
	0011
	in adj at top but ACLR dominates
	=40MHz edge
	no
	=40MHz inner
	no
	=40MHz inner

	
	0110
	no
	=40MHz edge
	no
	=40MHz inner
	no
	=40MHz inner

	
	1100
	in adj at bot but ACLR dominates
	=40MHz edge
	no
	=40MHz inner
	no
	=40MHz inner

	
	0111
	in adj at top but ACLR dominates
	=60MHz edge
	no
	=60MHz inner
	no
	=60MHz inner

	
	1110
	in adj at bot but adACLR dominates
	=60MHz edge
	no
	=60MHz inner
	no
	=60MHz inner

	
	1111
	no
	=80MHz edge
	no
	=80MHz inner
	no
	=80MHz inner



Observation:
· In most cases the equivalent BW single CC A-MPR is sufficient
· But there are cases where A-MPR may not be sufficient and depends on top/bot of sub-band
· There is an issue only for 20MHzactive sub-band at the edge of WB operation of 60 or 80MHz for WB operation at 20MHz or 40MHz away from the edge (red)
· WB operation gets the same A-MPR than the equivalent Channel (ie 2x20MHz sub-band allocated at 20MHz offset from the band edge gets the same A-MPR than the 40MHz channel in the same position)

The inner/outer channel concept discussed before figure one can be extended to the wideband operation case as when the puncture sub-bands are at the edge of the band the remaining sub-bands behave like an equivalent inner channel. In this case we can define inner/outer sub-bands with the following. One aspect of this inner sub-band definition is that only outer sub-bands have the OOB image symmetrisation described above and thus the outer A-MPR can account for this issue.

Proposal on A-MPR for punctured sub-bands:
· A sub-band of an inner channel is an inner sub-band whatever the punctured case and is allocated the same AMPR corresponding contiguous RB or interlace RB inner channel
· A sub-band of an outer channel is an inner sub-band if the punctured sub-bands fully covers the outer half of the channel
· A sub-band of an outer channel is an outer sub-band if active sub-bands are fully or partially inside the outer half of the channel
· Only outer sub-bands have the OOB image symmetrisation issue and thus be taken into account in the outer channel A-MPR

Figure 2 illustrates the concept of inner (green) and outer (brown) channels (the top 20/40/60/80MHz CC cases with channel carrier frequency added). Similarly the bottom 40/60/80 WBpart in Figure 2, illustrates the inner (green)/outer (brown) sub-band concept. Interestingly for this UNII-1+2A case where all the 60MHz and 80MHz channels are outer, a significant part of these same channels are inner sub-bands thus benefiting from lower A-MPR for sub-band positions where there is no equivalent full channel.

[image: ]
Figure 2: illustration of inner and outer channels for OOB requirements
With the above concepts, the following A-MPR conclusions can be made. In most case our evaluation only covers QPSK and does not cover all possible channel location and waveforms, our proposals thus only cover partially the A-MPR table.

Proposal for AMPR for NS28: Split should be based on contiguous / interlace RB and inner/outer positions
· NS28 outer channels and sub-bands needs:
· DFT-s-OFDM QPSK: 4dB AMPR for contiguous RB and at least 5.5dB for interlace RB
· CP-OFDM QPSK: 6dB AMPR for contiguous RB and at least 6.5dB for interlace RB
· A-MPR reduction by 1dB for 80MHz channel could be added
· NS28 inner channels and sub-bands can use MPR

Proposal for AMPR for NS29: inner channels can use MPR

Proposal for AMPR for NS30: Split should be based on contiguous / interlace RB and inner/outer positions
· NS30 -41dBm/MHz outer channels and sub-bands needs:
· DFT-s-OFDM QPSK: 7dB AMPR for contiguous RB and at least 8dB for interlace RB
· CP-OFDM QPSK: 9dB AMPR for contiguous RB and at least 9dB for interlace RB
· A-MPR reduction by 1dB for 80MHz channel could be added 
· NS30 -41dBm/MHz outer channels and sub-bands at one channel offset needs:
· DFT-s-OFDM QPSK: 2.5dB AMPR for contiguous RB and at least 3dB for interlace RB
· CP-OFDM QPSK: 4dB AMPR for contiguous RB and at least 4dB for interlace RB
· NS30 inner channels and sub-bands can use MPR

Proposal for AMPR for NS31: Split should be based on contiguous / interlace RB and inner/outer positions
· NS31 outer channels and sub-bands needs for -27dBm/MHz:
· DFT-s-OFDM QPSK: 4dB AMPR for contiguous RB and at least 5.5dB for interlace RB
· CP-OFDM QPSK: 6dB AMPR for contiguous RB and at least 6.5dB for interlace RB
· A-MPR reduction by 1dB for 80MHz channel could be added 
· NS31 inner channels and sub-bands can use MPR except for those that needs to meet 4dBm/MHz where the levels are for DFT-s-OFDM and CP-OFDM QPSK: 
· 4dB AMPR for contiguous RB and at least 
· 6dB for interlace RB
· Scaling with bandwidth is useful

Proposal for AMPR for NS53: Split should be based on contiguous / interlace RB and scale with bandwidth. CP-OFDM and DFT-s-OFDM QPSK have the same A-MPR: 
· At least 9/6/4/3dB AMPR for contiguous RB for 20/40/60/80MHz respectively
· At least 11/8/7/6 dB for interlace RB for 20/40/60/80MHz respectively

Proposal for AMPR for NS54: Split should be based on contiguous / interlace RB and inner/outer positions
· NS54 outer channels and sub-bands needs:
· DFT-s-OFDM QPSK: 4dB AMPR for contiguous RB and at least 5.5dB for interlace RB
· CP-OFDM QPSK: 6dB AMPR for contiguous RB and at least 6.5dB for interlace RB
· A-MPR reduction by 1dB for 80MHz channel could be added
· NS54 inner channels and sub-bands can use MPR
100 MHz Channel
Last meeting a way forward [4] aimed at introducing 100 MHz channel for NRU could not be agreed upon. Even if there is only a small number of instances where a 100 MHz can be used in the 5 GHz due to coexistence with other systems, it may prove useful in the 6GHz band. At the same time in 6GHz band 3GPP should look into enabling up to 160 MHz channel bandwidth which would require the use of 60 kHz SCS due to the FFT size limitation.

In the meantime we did quickly measure (see in Table 1a and A-MPR table for PSD) the back-off for contiguous RB allocated full CC for both CP-OFDM and DFT-s-OFDM based on extending the 80 MHz mask. As already seen there is a slight drop in power capability with bandwidth but fully manageable. Still, since we did not yet agree masks for full CC or wideband operation it seems difficult to introduce such bandwidth in Release 16.

Observation on 100MHz channel BW:
· Based on extending the single CC mask, a 100MHz channel can be accommodated by the MPR table for fully allocated contiguous RB CP-OFDM and DFT-s-OFDM waveforms
· With partial results, lack of wideband operation 100 MHz mask with 3 punctures and low interest for 5GHz band it is better to introduce 100 MHz in release 17 as part of an effort to support up to 160 MHz bandwidth in 6GHz band.
PC3 Requirement
In last meeting, a way forward [5] was addressing the PC3 requirements and notably proposed to evaluate two ACLR levels of 28 and 30 dB. In Table 7 below we show our measured back-off for these two ACLR levels and compare it to other requirements and tentatively agreed PC5 MPR. 
Table 7: PC3 back-off measurements and comparison with ACLR target
	
	PC3 BO
	
PC5
MPR
	

	Waveform
	-30dB ACLR
	-28dB ACLR
	NRU
SEM
	IBE 
	EVM
	
	Comment

	DFT_20M0_100RB3
	1.3
	0.9
	1.0
	0.1
	-0.3
	1
	At 28dBc ACLR same 1dB MPR reference waveform and MPR than PC5. Needs +0.5dB for -30dB ACLR

	DFT_40M0_216RB0
	1.9
	1.2
	1.3
	
	-0.2
	1.5
	

	DFT_60M1_162RB0
	1.6
	1.2
	1.3
	 
	-0.2
	1.5
	

	DFT_80M1_216RB0
	2.0
	1.5
	1.5
	 
	-0.3
	1.5
	

	CP_20M0_106RB0
	3.5
	3.1
	2.4
	 
	2.4
	3.5
	At 28dBc ACLR same 1dB MPR reference waveform and MPR than PC5. Needs +0.5dB for -30dB ACLR

	CP_20M1_51RB0
	3.5
	2.9
	2.1
	 
	2.4
	3.5
	

	CP_40M0_216RB0
	3.7
	3.1
	2.5
	 
	2.4
	3.5
	

	CP_60M1_162RB0
	3.7
	3.1
	2.4
	 
	2.5
	3.5
	

	CP_80M1_217RB0
	3.8
	3.1
	2.6
	 
	2.4
	3.5
	

	DFT_256_20M0_100RB3
	2.1
	1.4
	1.4
	2.3
	3.2
	5
	PC5 MPR for 256 QAM covers PC3

	CP_256_20M0_106RB0
	3.5
	2.9
	2.4
	 
	5.6
	7
	

	DFT_20M0_10x1RB3
	2.7
	2.3
	1.1
	 
	-0.8
	2.5
	PC5 MPR OK for 28dB ACLR

	CP_20M0_11x1RB3
	4.0
	3.6
	2.4
	 
	1.8
	3.5
	PC5 MPR +0.5dB needed

	DFT_WB80M1_1000
	1.4
	0.9
	0.9
	-0.1
	-0.4
	1.5
	PC5 MPR OK for PC3

	DFT_WB80M1_0100
	-1.0
	-1.0
	1.8
	-0.2
	-0.5
	1.5
	

	DFT_WB80M1_1100
	-1.0
	-1.0
	2.0
	0.1
	-0.4
	1.5
	

	DFT_WB80M1_1110
	1.6
	1.1
	0.8
	0.1
	-0.4
	1.5
	PC5 MPR OK for 28dB ACLR

	CP_WB80M1_1000
	3.3
	2.8
	2.3
	1.5
	2.2
	3.5
	PC5 MPR OK for PC3

	CP_WB80M1_0100
	-1.0
	-1.0
	3.3
	1.6
	2.3
	3.5
	

	CP_WB80M1_1100
	-1.0
	-1.0
	3.6
	1.5
	2.2
	3.5
	

	CP_WB80M1_1110
	3.6
	3.0
	2.8
	1.4
	2.3
	3.5
	PC5 MPR OK for 28dB ACLR



Observation on PC3 definition:
· For 256QAM and likely 64QAM, PC5 MPR should be valid for PC3 for both ACLR levels
· For QPSK:
· If 28 dB ACLR is adopted for NRU PC3, at one exception where it is marginal, PC5 MPR and reference level can be adopted
· At 30 dB ACLR, PC3 MPR and reference level needs to be 0.5dB higher than
· Since PC3 in this case is based on two PC5 paths (using Tx Diversity and UL MIMO) potential MPR degradation due to cross coupling needs to be assessed
Conclusions
In this contribution, we verified tentatively agreed PC5 MPR for a few more waveforms, derived AMPR for all the NS in 5 GHz and 6 GHz bands. This allowed making the following text proposal for the PC5 NRU MPR and A-MPR sections of 38.101-1

TP Proposal on PC5 MPR table:
· In release 16 NR contiguous partial allocations are not supported by thePC5 MPR table
· MPR table is categorized in terms of full sub-band contiguous RB allocation or Interlace RB allocation
· Unshaped Pi/2 BPSK proposed MPR is 1 dB and 2dB for contiguous and interlace allocation respectively
· Wideband operation with or without puncture sub-band are mapped to the respective type of allocation in the active sub-bands: contiguous RB or Interlace RB allocation

******************************** TP start ********************************
Table 6.2F.2-1 Maximum power reduction (MPR) for shared spectrum access UE power class 5.
	Pre-coding
	Modulation
	MPR (dB)

	
	
	Contiguous RB2 allocation
	Interlace RB
allocation

	DFT-s-ODFM
	Pi/2 BPSK
	≤ [1]
	≤ [2]

	
	QPSK
	≤ [1.5]
	≤ [2.5]

	
	16 QAM
	≤ [2.0]
	≤ [3.0]

	
	64 QAM
	≤ [3.5]
	≤ [4.5]

	
	256 QAM
	≤ [5.0]
	≤ [5.5]

	CP-OFDM
	QPSK
	≤ [3.5]
	≤ [3.5]

	
	16 QAM
	≤ [4.0]
	≤ [4.0]

	
	64 QAM
	≤ [5.5]
	≤ [5.5]

	
	256 QAM
	≤ [7.0]
	≤ [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 contiguously allocated PRB’s with uplink resource allocation type 1 and to interlaced allocations with uplink resource allocation type 2 as specified in TS 38.214 [10]. Contiguous RB allocation indicates that all RBs are fully allocated per active sub-bands and inside guard-bands between active sub-bands. Interlace RB allocation indicates that type 2 RBs are fully allocated per active sub-bands and inside guard-bands between active sub-bands.  
NOTE 2:  The Contiguous RB allocation MPR shall apply to the wideband operation with sub-bands allocated with contiguous RBs only when the IQ image does not overlap the ACLR region in the non-transmitted sub-bands. In the case of sub-bands allocated with interlace RBs or when IQ image overlaps with the ACLR region in the non-transmitted sub-bands, the Interlace RB MPR shall apply. The allocation type MPR mapping for wideband operation with contiguous RB allocation is according to Table 6.2F.2-2



For the UE maximum output power modified by MPR, the power limits specified in clause 6.2F.4 apply.
Table 6.2F.2-1 MPR mapping for wideband operation with contiguous RB allocation
	Wideband operation bandwidth
	Applicable MPR / allocated sub-bands

	
	Contiguous RB MPR of Table 6.2F.2-1
	Interlace RB MPR of Table 6.2F.2-1

	40 MHz
	11
	10, 01

	60 MHz
	111, 011,110, 001, 010, 100
	

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

	NOTE 1.  Sub-band allocation is denoted 1 for transmitted and 0 for non-transmitted 20 MHz sub-bands.



******************************** TP end ********************************
Proposal on A-MPR for fully allocated sub-bands:
· A-MPR is max(MPR, A-MPR), cases covered by MPR do not need an A-MPR
· When applicable A-MPR tables make use of inner channels (in band PSD limited inside the band), and outer channels (OBB emissions limited at the edge of the band) and otherwise are split between contiguous RB allocation and interlace RB allocation
· When applicable reduced A-MPR due to lower PSD is specified for 80MHz outer channels
· For NS53, A-MPR for inner channel is scaled with bandwidth

Proposal on A-MPR for punctured sub-bands:
· A sub-band of an inner channel is an inner sub-band whatever the punctured case and is allocated the same AMPR corresponding contiguous RB or interlace RB inner channel
· A sub-band of an outer channel is an inner sub-band if the punctured sub-bands fully covers the outer half of the channel
· A sub-band of an outer channel is an outer sub-band if active sub-bands are fully or partially inside the outer half of the channel
· Only outer sub-bands have the OOB image symmetrisation issue and thus be taken into account in the outer channel A-MPR

Proposal for AMPR for NS28: Split should be based on contiguous / interlace RB and inner/outer positions
· NS28 outer channels and sub-bands needs:
· DFT-s-OFDM QPSK: 4dB AMPR for contiguous RB and at least 5.5dB for interlace RB
· CP-OFDM QPSK: 6dB AMPR for contiguous RB and at least 6.5dB for interlace RB
· A-MPR reduction by 1dB for 80MHz channel could be added
· NS28 inner channels and sub-bands can use MPR

Proposal for AMPR for NS29: inner channels can use MPR

[bookmark: _GoBack]Proposal for AMPR for NS30: Split should be based on contiguous / interlace RB and inner/outer positions
· NS30 -41dBm/MHz outer channels and sub-bands needs:
· DFT-s-OFDM QPSK: 7dB AMPR for contiguous RB and at least 8dB for interlace RB
· CP-OFDM QPSK: 9dB AMPR for contiguous RB and at least 9dB for interlace RB
· A-MPR reduction by 1dB for 80MHz channel could be added 
· NS30 -41dBm/MHz outer channels and sub-bands at one channel offset needs:
· DFT-s-OFDM QPSK: 2.5dB AMPR for contiguous RB and at least 3dB for interlace RB
· CP-OFDM QPSK: 4dB AMPR for contiguous RB and at least 4dB for interlace RB
· NS30 inner channels and sub-bands can use MPR

Proposal for AMPR for NS31: Split should be based on contiguous / interlace RB and inner/outer positions
· NS31 outer channels and sub-bands needs for -27dBm/MHz:
· DFT-s-OFDM QPSK: 4dB AMPR for contiguous RB and at least 5.5dB for interlace RB
· CP-OFDM QPSK: 6dB AMPR for contiguous RB and at least 6.5dB for interlace RB
· A-MPR reduction by 1dB for 80MHz channel could be added 
· NS31 inner channels and sub-bands can use MPR except for those that needs to meet 4dBm/MHz where the levels are for DFT-s-OFDM and CP-OFDM QPSK: 
· 4dB AMPR for contiguous RB and at least 
· 6dB for interlace RB
· Scaling with bandwidth is useful

Proposal for AMPR for NS53: Split should be based on contiguous / interlace RB and scale with bandwidth. CP-OFDM and DFT-s-OFDM QPSK have the same A-MPR: 
· At least 9/6/4/3dB AMPR for contiguous RB for 20/40/60/80MHz respectively
· At least 11/8/7/6 dB for interlace RB for 20/40/60/80MHz respectively

Proposal for AMPR for NS54: Split should be based on contiguous / interlace RB and inner/outer positions
· NS54 outer channels and sub-bands needs:
· DFT-s-OFDM QPSK: 4dB AMPR for contiguous RB and at least 5.5dB for interlace RB
· CP-OFDM QPSK: 6dB AMPR for contiguous RB and at least 6.5dB for interlace RB
· A-MPR reduction by 1dB for 80MHz channel could be added
· NS54 inner channels and sub-bands can use MPR

Separately we did measurements for other less advanced features like 100 MHz channel bandwidth and P3 definition which provided the following observations:

Observation on 100MHz channel BW:
· Based on extending the single CC mask, a 100MHz channel can be accommodated by the MPR table for fully allocated contiguous RB CP-OFDM and DFT-s-OFDM waveforms
· With partial results, lack of wideband operation 100 MHz mask with 3 punctures and low interest for 5GHz band it is better to introduce 100 MHz in release 17 as part of an effort to support up to 160 MHz bandwidth in 6GHz band.

Observation on PC3 definition:
· For 256QAM and likely 64QAM, PC5 MPR should be valid for PC3 for both ACLR levels
· For QPSK:
· If 28 dB ACLR is adopted for NRU PC3, at one exception where it is marginal, PC5 MPR and reference level can be adopted
· At 30 dB ACLR, PC3 MPR and reference level needs to be 0.5dB higher than
· Since PC3 in this case is based on two PC5 paths (using Tx Diversity and UL MIMO) potential MPR degradation due to cross coupling needs to be assessed
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