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1 Introduction

In RAN4 #84Bis meeting, WF on MPR for Sub 6 GHz was approved in [1]. In this contribution, we provide our views on PA calibration point and MPR evaluation results for sub 6 GHz.
2 Discussion

In WF, there exist options for PA calibration point as follows;

· Two (plus one) options for PA calibration

· Two calibration points according to LTE fully allocated QPSK with either 0 or 1 dB MPR.

· A third calibration point (LTE MPR = 0.5 dB for 100 RB QPSK) can also be considered as a compromise.  

· At this point, companies can choose their own preference for simulations
In sub-6 GHz NR, we think that most of RF component can be shared with LTE. Also, if we take 0 dB MPR as PA calibration point, increased linearity is required in PA and more power consumption can be foreseen as a results. Thus we prefer to take existing PA calibration point from LTE which is 1 dB MPR for 20 MHz QPSK full RB allocation.

Proposal 1. Consider same calibration point with LTE as baseline
For MPR evaluation results, our evaluation results are based on following assumptions;

· Transmitter impairment based on [2]
· 23 dBm max based on RAPP model
· Use same calibration point with LTE 
· 2% WOLA scheme is used

· 28 dBc carrier leakage / IQ imbalance

· Tx EVM
· pi/2 BPSK(35%), QPSK(17.5%), 16QAM(12.5%), 64QAM(8%), 256QAM(3.5%)
· Considered unwanted emission requirements
· UE ACLR : ACLRNR(30 dBc)

· SEM Mask based on [5]
· SE : -30 dBm/1MHz
Based on our evaluation results, we present our results based on agreed format for evaluation in WF. For 256QAM case, we used 31dBc of IQ imbalance since we can’t find suitable MPR value due to poor EVM performance based on agreed assumption of 28 dBc. In Table 1, we present our simulation results for various test cases.
Table 1. MPR evaluation results

	Waveform
	Modulation
	BW [MHz]
	SCS [kHz]
	Allocation
	Reason
	MPR [dB]

	DFT-s-OFDM
	PI/2 BPSK
	10
	15
	50RB0
	ACLR
	0

	DFT-s-OFDM
	PI/2 BPSK
	20
	15
	100RB0
	ACLR
	0

	DFT-s-OFDM
	PI/2 BPSK
	20
	15
	18RB0
	SEM
	0

	DFT-s-OFDM
	PI/2 BPSK
	80
	30
	216RB0
	ACLR
	0.5

	DFT-s-OFDM
	PI/2 BPSK
	100
	30
	270RB0
	ACLR
	0.5

	DFT-s-OFDM
	PI/2 BPSK
	100
	30
	48RB0
	SEM
	-0.5

	DFT-s-OFDM
	PI/2 BPSK
	20
	15
	18RB18
	SEM
	-1

	DFT-s-OFDM
	PI/2 BPSK
	100
	30
	48RB48
	SEM
	-1.5

	DFT-s-OFDM
	QPSK
	10
	15
	50RB0
	ACLR
	1

	DFT-s-OFDM
	QPSK
	20
	15
	100RB3
	ACLR
	1

	DFT-s-OFDM
	QPSK
	20
	15
	100RB0
	ACLR
	1.5

	DFT-s-OFDM
	QPSK
	20
	15
	18RB0
	SEM
	1

	DFT-s-OFDM
	QPSK
	80
	30
	216RB0
	ACLR
	1.5

	DFT-s-OFDM
	QPSK
	100
	30
	270RB0
	ACLR
	1.5

	DFT-s-OFDM
	QPSK
	100
	30
	48RB0
	SEM
	0.5

	DFT-s-OFDM
	QPSK
	10
	15
	10RB5
	SEM
	0.5

	DFT-s-OFDM
	QPSK
	20
	15
	18RB18
	EVM
	-1

	DFT-s-OFDM
	QPSK
	20
	15
	2RB1
	SEM
	-0.5

	DFT-s-OFDM
	QPSK
	100
	30
	48RB48
	EVM
	-1

	DFT-s-OFDM
	16QAM
	10
	15
	50RB0
	ACLR
	2

	DFT-s-OFDM
	16QAM
	20
	15
	100RB0
	ACLR
	2

	DFT-s-OFDM
	16QAM
	20
	15
	18RB0
	SEM
	1.5

	DFT-s-OFDM
	16QAM
	80
	30
	216RB0
	ACLR
	2

	DFT-s-OFDM
	16QAM
	100
	30
	270RB0
	ACLR
	2

	DFT-s-OFDM
	16QAM
	100
	30
	48RB0
	SEM/EVM
	0.5

	DFT-s-OFDM
	16QAM
	20
	15
	18RB18
	EVM
	0.5

	DFT-s-OFDM
	16QAM
	100
	30
	48RB48
	EVM
	1

	DFT-s-OFDM
	64QAM
	10
	15
	50RB0
	ACLR
	2

	DFT-s-OFDM
	64QAM
	20
	15
	100RB0
	ACLR
	2

	DFT-s-OFDM
	64QAM
	20
	15
	18RB0
	SEM
	1.5

	DFT-s-OFDM
	64QAM
	80
	30
	216RB0
	ACLR
	2

	DFT-s-OFDM
	64QAM
	100
	30
	270RB0
	ACLR
	2

	DFT-s-OFDM
	64QAM
	100
	30
	48RB0
	EVM
	1.5

	DFT-s-OFDM
	64QAM
	20
	15
	18RB18
	EVM
	1

	DFT-s-OFDM
	64QAM
	100
	30
	48RB48
	EVM
	1.5

	DFT-s-OFDM
	256QAM
	10
	15
	50RB0
	EVM
	3.5

	DFT-s-OFDM
	256QAM
	20
	15
	100RB3
	EVM
	4

	DFT-s-OFDM
	256QAM
	20
	15
	100RB3
	EVM
	4

	DFT-s-OFDM
	256QAM
	20
	15
	100RB0
	EVM
	4

	DFT-s-OFDM
	256QAM
	20
	15
	18RB0
	EVM
	3

	DFT-s-OFDM
	256QAM
	20
	15
	2RB0
	EVM
	2.5

	DFT-s-OFDM
	256QAM
	20
	15
	48RB0
	EVM
	3

	DFT-s-OFDM
	256QAM
	80
	30
	216RB0
	ACLR
	3.5

	DFT-s-OFDM
	256QAM
	100
	30
	270RB0
	ACLR
	3.5

	DFT-s-OFDM
	256QAM
	100
	30
	48RB0
	EVM
	3

	DFT-s-OFDM
	256QAM
	100
	30
	48RB0
	EVM
	3

	DFT-s-OFDM
	256QAM
	20
	15
	18RB18
	EVM
	3

	DFT-s-OFDM
	256QAM
	20
	15
	2RB52
	EVM
	4.5

	CP-OFDM
	QPSK
	5
	15
	25RB0
	ACLR
	6.5

	CP-OFDM
	QPSK
	5
	30
	11RB0
	ACLR
	6.5

	CP-OFDM
	QPSK
	10
	15
	52RB0
	ACLR
	3.5

	CP-OFDM
	QPSK
	20
	15
	106RB0
	ACLR
	3.5

	CP-OFDM
	QPSK
	20
	15
	18RB0
	SEM
	2.5

	CP-OFDM
	QPSK
	80
	30
	217RB0
	ACLR
	3.5

	CP-OFDM
	QPSK
	100
	30
	273RB0
	ACLR
	3.5

	CP-OFDM
	QPSK
	100
	30
	48RB0
	SEM
	1.5

	CP-OFDM
	QPSK
	20
	15
	18RB18
	EVM
	1.5

	CP-OFDM
	QPSK
	100
	30
	48RB48
	EVM
	1.5

	CP-OFDM
	16QAM
	10
	15
	52RB0
	ACLR
	3.5

	CP-OFDM
	16QAM
	20
	15
	106RB0
	ACLR
	3.5

	CP-OFDM
	16QAM
	20
	15
	18RB0
	SEM
	2.5

	CP-OFDM
	16QAM
	80
	30
	217RB0
	ACLR
	3.5

	CP-OFDM
	16QAM
	100
	30
	273RB0
	ACLR
	3.5

	CP-OFDM
	16QAM
	100
	30
	48RB0
	EVM
	2.5

	CP-OFDM
	16QAM
	20
	15
	18RB18
	EVM
	2.5

	CP-OFDM
	16QAM
	100
	30
	48RB48
	EVM
	2.5

	CP-OFDM
	64QAM
	10
	15
	52RB0
	ACLR
	3.5

	CP-OFDM
	64QAM
	20
	15
	106RB0
	ACLR
	3.5

	CP-OFDM
	64QAM
	20
	15
	18RB0
	SEM
	2.5

	CP-OFDM
	64QAM
	80
	30
	217RB0
	ACLR
	3.5

	CP-OFDM
	64QAM
	100
	30
	273RB0
	ACLR
	3.5

	CP-OFDM
	64QAM
	100
	30
	48RB0
	EVM
	3

	CP-OFDM
	64QAM
	20
	15
	18RB18
	EVM
	3

	CP-OFDM
	64QAM
	100
	30
	48RB48
	EVM
	3

	CP-OFDM
	256QAM
	10
	15
	52RB0
	EVM
	6.5

	CP-OFDM
	256QAM
	20
	15
	100RB3
	EVM
	7

	CP-OFDM
	256QAM
	20
	15
	106RB0
	EVM
	7

	CP-OFDM
	256QAM
	20
	15
	18RB0
	EVM
	5

	CP-OFDM
	256QAM
	80
	30
	217RB0
	EVM
	7

	CP-OFDM
	256QAM
	100
	30
	273RB0
	EVM
	7

	CP-OFDM
	256QAM
	100
	30
	48RB0
	EVM
	5

	CP-OFDM
	256QAM
	20
	15
	18RB18
	EVM
	5

	CP-OFDM
	256QAM
	100
	30
	48RB48
	EVM
	5


In Table 2, we present formatted MPR table based on our simulation results according to agreement of WF[1]
Table 2. MPR for Sub 6 GHz

	Allocation type
	Outer (max MPR)
	Inner (min MPR)

	LCRB
	all
	≤LCRBmax/2

	Distance from channel edge
	<LCRB/2 from edge
	≥LCRB/2 from edge

	WF type
	modulation
	MPR For all BW and SCS

	DFT-s-OFDM
	PI/2 BPSK
	0.5
	0.5

	
	QPSK
	1.5
	0.5

	
	16QAM
	2
	1

	
	64QAM
	2

	
	256QAM
	4.5

	CP-OFDM
	QPSK
	3.5
	1.5

	
	16QAM
	3.5
	2.5

	
	64QAM
	3.5

	
	256QAM
	7


3 Conclusion
In this contribution, we provide our MPR evaluation results for Sub 6GHz NR.
Reference
[1] R4-1711559, “WF on MPR for Sub-6 NR,” Qualcomm Incorporated, Nokia, Skyworks Solutions

