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1
Introduction
In the last meeting we provided our preliminary measurement results [1]. This contribution provides our updated A-MPR measurement results for DC_(n)71B based on the two WF [2,3].

2
Description of requirements and assumptions
Two WFs were agreed in the last meeting [2,3]. This section summarizes all requirements and assumptions in the two WFs.
· Single PA and single antenna architecture
· Equal PSD for LTE and NR
· Protection of Band 12 (-50dBm/MHz)
· Filter rejection (duplexer attenuation) to Band 12 is at least 25dB
· Protection of Band 29 (-38dBm/MHz)
· Filter rejection (duplexer attenuation) to Band 29 is at least 10dB
· PA calibration point: QPSK 100 RB DFT-S-OFDM signal with 0.5 dB MPR
· LTE LO leakage and IQ imbalance = -25 dBc
· NR LO leakage and IQ imbalance = -28 dBc
· Bandwidth combination
	E-UTRA NR configuration / Bandwidth combination set

	DL EN-DC configuration
	UL EN-DC configuration
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	
	Channel bandwidths for LTE carrier [MHz]
	Channel bandwidths for NR carrier [MHz]
	
	

	
	DC_(n)71B
	15
	5
	20
	0

	DC_(n)71B
	
	10
	5, 10
	
	

	
	
	5
	5, 10, 15
	
	


· General spurious emission requirement

· Boundary between NR out of band and general spurious emission domain
	Channel bandwidth
	OOB boundary FOOB (MHz) 

	BWChannel 
	BWChannel + 5


· Requirement for general spurious emissions limits
	Frequency Range
	Maximum Level
	Measurement bandwidth
	NOTE

	9 kHz ( f < 150 kHz
	-36 dBm
	1 kHz 
	

	150 kHz ( f < 30 MHz
	-36 dBm
	10 kHz 
	

	30 MHz ( f < 1000 MHz
	-36 dBm
	100 kHz
	

	1 GHz ( f < 12.75 GHz
	-30 dBm
	1 MHz
	

	12.75 GHz ≤ f < 5th harmonic of the upper frequency edge of the UL operating band in GHz
	-30 dBm
	1 MHz
	1

	12.75 GHz < f < 26 GHz
	-30 dBm
	1 MHz
	2

	NOTE 1:
Applies for Band that the upper frequency edge of the UL Band more than [2.69] GHz

NOTE 2:
Applies for Band that the upper frequency edge of the UL Band more than [5.2] GHz


· SEM (additional requirement with NS_35)
	ΔfOOB
(MHz)
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement

[dBm]
	Measurement bandwidth

	0 MHz ( (f < 0.1 MHz
	0.015 MHz ( f_offset < 0.085 MHz
	-13
	30 kHz 

	0.1 MHz ( (f < ENBW
	0.15 MHz ( f_offset < ENBW – 0.05 MHz 
	-13
	100 kHz 

	ENBW ( (f < ENBW + 5 MHz
	ENBW+0.5 MHz ( f_offset < ENBW + 4.5 MHz
	-25
	1 MHz 

	NOTE 1:
ENBW is the aggregated bandwidth of an E-UTRA sub-block and an adjacent NR sub-block; there is no frequency separation between the said sub-blocks. The sub-block bandwidths include any internal guard bands.


· ACLR (defined in R4-1805461)
	Parameter
	Unit
	Value

	EN-DCACLR
	dBc
	30

	Measurement bandwidth (on-channel)
	 
	ENBW

	Measurement bandwidth (adjacent channel)
	 
	[0.95] ENBW

	Frequency offset of adjacent channel
	 
	ENBW

/

-ENBW

	NOTE 1:    ENBW is the aggregated bandwidth in MHz of an E-UTRA sub-block and an adjacent NR sub-block; there is no frequency separation between the said sub-blocks. The sub-block bandwidths include any internal guard bands.

NOTE 2:    The frequency offset is that in between the centre frequencies of the measurement filters


· Two sets of A-MPR

· A-MPR(1): LTE and NR modems know each other's RB allocation. Equal power reduction to LTE and NR is applied, by the same dB. LTE-like allocation ratio is used to define A-MPR(1).

· A-MPR(2): LTE and NR modems do not know each other's RB allocation. One assumes the other's RB allocation is always the worst location.

3
Measurement setup

· Both LTE and NR carriers use DFT-S-OFDM QPSK modulation with 15 kHz SCS.
· PA is calibrated for NR20 fully allocated (100RBs) DFT-S-OFDM QPSK modulated waveform with 1 dB MPR.
· LO leakage and IQ image were not taken into consideration.
· 16 different test cases including from full RB allocation to single RB allocation in both carrier to consider a range of scenarios are measured.
· ET PA + B71 duplexer are measured.
· PA was in ET mode, which is always used for high output powers.
· Assuming full knowledge on RB allocation and powers.
· Equal power in LTE and NR.
The following is the measurement setup
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Figure: Measurement Setup
With the baseline Testcase#1, for which the PA is calibrated – the DX output power is 24 dBm, with 2dB IL after DX assumed. 

4
Measurement results
16 test cases were tested and summarized in the following table. All test cases used DFT-S-OFDM QPSK, SCS = 15KHz.

	Test cases
	Name
	BW LTE
	BW NR
	RB LTE
	RB NR
	Carrier Power offset LTE/NR
	A-MPR
	Blocking factor

	1
	Baseline NR20 Full Alloc
	-
	NR20
	-
	Full Alloc
	-
	1
	ACLR

	2
	Baseline DC
	LTE10
	NR10
	Full Alloc
	Full Alloc
	0dB
	3
	ACLR

	3
	Power imbalance DC
	LTE10
	NR10
	Full Alloc
	Full Alloc
	6dB
	4
	ACLR

	4
	Only NR
	-
	NR10
	-
	Full Alloc
	-
	N/A
	 

	5
	Only LTE
	LTE10
	-
	Full Alloc
	-
	-
	N/A
	 

	6
	"Devil Horns" (2x1RB at edges)
	LTE10
	NR10
	1@0
	1@51
	0dB
	N/A
	

	7
	20% allocation, CC center
	LTE5
	NR15
	5@10
	15@32
	0dB
	7
	ACLR

	8
	20% allocation, CC center
	LTE15
	NR5
	15@30
	5@10
	0dB
	3
	 ACLR

	9
	20% allocation, CC center
	LTE10
	NR10
	10@19
	10@20
	0dB
	1.2
	SEM

	10
	20% allocation, CC outer edge
	LTE5
	NR15
	5@0
	15@64
	0dB
	2
	SEM 

	11
	20% allocation, CC outer edge
	LTE15
	NR5
	15@0
	5@20
	0dB
	1.3
	SEM

	12
	20% allocation, CC outer edge
	LTE10
	NR10
	10@0
	10@42
	0dB
	0.5
	 SEM

	13
	 2x1RB R4-1802243 case 1
	LTE10
	NR10
	1@3
	1@1
	0dB
	6.1
	SEM

	14
	 2x1RB R4-1802243 case 2
	LTE10
	NR10
	1@10
	1@35
	0dB
	5
	SEM

	15
	 2x1RB R4-1802243 case 3
	LTE10
	NR10
	1@15
	1@15
	0dB
	7
	ACLR

	16
	 2x1RB R4-1802243 case 6
	LTE10
	NR10
	1@1
	1@49
	0dB
	N/A
	

	
	


 Based on the measurement results the main observations are:

Observation 1: General SEM & ACLR are the main blocking factors.

Observation 2: B71 UE coexistence and protection on Band 12/29 are not blocking factors due to high duplexer attenuation.
Observation 3: PSD imbalance will require more power backoff that equal PSD scenario. 

It is also noted that we do not consider self desense, since it was never before considered for MPR.

5
Conclusion

This contribution provides our updated A-MPR measurement results for DC_(n)71B based the two WF [2,3].
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