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1	Introduction
This contribution presents A-MPR simulation results for DC_(n)41B41C contiguous intra-band EN-DC configuration in case of power class 2.
2	Discussion
2.1	Simulation assumptions
· PA calibration point: QPSK 100 RB DFT-s-OFDM signal with 0.5 dB MPR
· LTE LO leakage and IQ-Image = -25 dBc, NR LO leakage and IQ-Image = -28 dBc
· EN-DC ALCR from 38.101-3, Table 6.5.3.2.4-1 (below) with 31 dB threshold (NR PC2)
· n41 SEM from [1]; below, applied according to combined EN-DC bandwidth
· NR general spurious limit from 38.101, Table 6.5.3.1-2
· General spurious limit modification from -30 dBm segment modified to -25 dBm above (n)41B
· LTE with constant 23 dBm power, NR backoff is searched
Table 1: ACLR for intra-band EN-DC (contiguous sub-blocks)
	Parameter
	Unit
	Value

	EN-DCACLR
	dBc
	30

	Measurement bandwidth
	
	[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



Table 2: NR transmission bandwidths
	SCS [kHz]
	Channel bandwidths [MHz]

	
	5
	10
	15
	20
	25
	40
	50
	60
	80
	100

	15
	4.5
	9.36
	14.22
	19.08
	23.94
	38.88
	48.6
	N.A
	N.A
	N.A

	30
	3.96
	8.64
	13.68
	18.36
	23.40
	38.16
	47.88
	58.32
	78.12
	98.28

	60
	N.A
	7.92
	12.96
	17.28
	22.32
	36.72
	46.8
	56.88
	77.04
	97.20






Table 3: n41 SEM
	ΔfOOB
MHz
	10 
MHz
	15 
MHz
	20 
MHz
	40 
MHz
	50 
MHz
	60 
MHz
	80 
MHz
	100 
MHz
	Measurement
bandwidth

	± 0 - 1
	-18
	-20
	-21
	-24
	-24
	-24
	-24
	-24
	30 kHz

	± 1 - 5
	-10
	1 MHz

	± 5 - X
	-13
	

	± X - (BWChannel + 5 MHz)
	-25
	

	Note 1: X is defined in Table 2



Table 4: NS_04 additional spurious emission requirement
	Frequency band
(MHz)
	Channel bandwidth / Spectrum emission limit (dBm)
	Measurement bandwidth 

	
	All channel bandwidths
	

	2490.5 ≤ f < 2495
	-13
	1 MHz

	0 < f < 2490.5
	-25
	1 MHz



2.2	Results 
In all simulated scenarios LTE is with constant 23 dBm power level and NR backoff is reported. Two different allocation scenarios are studied: contiguous allocation, as a best-case scenario, where LTE and NR allocations are on the inner edges leaving gaps on the outer edges until gaps are filled in the widest allocation combinations and non-contiguous allocation, as a worst-case scenario, where LTE and NR allocations are on the outer edges leaving a gap between until gap is filled as all combinations have been simulated.
LTE+NR bandwidth combination of 10 MHz + 10 MHz is used as an example of narrow combination and 20 MHz + 60 MHz as an example of wide combination.
2.2.1 Contiguous allocations
A middle allocation scenario was simulated as a best-case scenario where LTE and NR allocations start from inner edges of aggregated bandwidth. The results are evaluated in two different scenarios, 1) with high frequency offset to the lower edge of (n)41C and the additional spurious emission limit signalled by NS_04 and 2) with zero frequency offset to the lower edge of (n)41C and the additional spurious emission limit signalled by NS_04.
In the following figures, only NR backoffs are reported. White space in the left bottom corner of the figures implies allocation that would lie only in the LTE carrier and thus, are irrelevant from the NR backoff point-of-view. In parallel, the right bottom corner of the illustrated allocations consists of the allocations that lie only in the NR carrier and, typically, have lower demand for backoff.



Figure 1: LTE 10MHz + NR 10MHz, 15kHz, QPSK results without evaluation of additional spurious emission limit (scenario with high frequency offset to lower edge of (n)41C)
[image: ][image: ]
Figure 2: LTE 10MHz + NR 10MHz, 15kHz, QPSK results with evaluation of additional spurious emission limit (scenario with zero frequency offset to lower edge of (n)41C)
[image: ][image: ]
Figure 3: LTE 20MHz + NR 60MHz, 30kHz, QPSK results without evaluation of additional spurious emission limit (scenario with high frequency offset to lower edge of (n)41C)
[image: ][image: ]
Figure 4: LTE 20MHz + NR 60MHz, 30kHz, QPSK results with evaluation of additional spurious emission limit (scenario with zero frequency offset to lower edge of (n)41C)
[image: ][image: ]
Further contiguous allocation simulations results with different modulations (QPSK, 16QAM, 64QAM, 256QAM) with smallest applicable NR sub-carrier spacing, are included in the Appendix.
2.2.2 Non-contiguous allocations
2.2	Results in edge case
An edge allocation scenario was simulated as a worst-case scenario where LTE and NR allocations start from outer edges of aggregated bandwidth. The results are evaluated in two different scenarios, 1) with high frequency offset to the lower edge of (n)41B41C and the additional spurious emission limit signalled by NS_04 and 2) with zero frequency offset to the lower edge of (n)41B41C and the additional spurious emission limit signalled by NS_04.
In all simulated scenarios LTE is with constant 23 dBm power level and NR backoff is reported. LTE and NR allocations are on the outer edges leaving a gap between until gap is filled as all combinations have been simulated.
In the following figures, NR backoffs higher than 19 dB are not reported, even though such a high backoff would be necessary in certain scenarios with NS_04 additional spurious emission requirement. Thus, white space inside allocated regions in the figures implies this high backoff demand. LTE+NR bandwidth combination of 10 MHz + 10 MHz is used as an example of narrow combination and 20 MHz + 60 MHz as an example of wide combination.
Figure 1: LTE 10MHz + NR 10MHz, 15kHz, QPSK results without evaluation of addition spuriousadditional spurious emission limit (scenario with high frequency offset to lower edge of (n)41B41C)
[image: ][image: ]


Figure 2: LTE 10MHz + NR 10MHz, 15kHz, QPSK results with evaluation of addition spuriousadditional spurious emission limit (scenario with zero frequency offset to lower edge of (n)41B41C)
[image: ][image: ]
Figure 3: LTE 20MHz + NR 60MHz, 30kHz, QPSK results without evaluation of addition spuriousadditional spurious emission limit (scenario with high frequency offset to lower edge of (n)41B41C)
[image: ][image: ]
Figure 4: LTE 20MHz + NR 60MHz, 30kHz, QPSK results with evaluation of addition spuriousadditional spurious emission limit (scenario with zero frequency offset to lower edge of (n)41B41C)
[image: ][image: ]

In case NR modem do not know the LTE allocation it has to assume worst case backoff which can be read from Y-axis if NR modem knows the LTE allocation then it can use the correct backoff reported in the plots.Further non-contiguous allocation simulations results with different 
· LTE+NR bandwidth combinations (5 MHz+10 MHz, 5 MHz +15 MHz, 10 MHz +10 MHz, 10 MHz +40 MHz, 10 MHz +50 MHz, 20 MHz +20 MHz, 20 MHz +40 MHz, 20 MHz +60 MHz, 20 MHz +80 MHz), and
· modulations (QPSK, 16QAM, 64QAM, 256QAM)
with smallest applicable NR sub-carrier spacing, are included in the Appendix.
3	Analysis of the results
In all non-contiguous and many contiguous cases the required NR backoff is large or very large. Assuming both LTE and NR have active allocation, only the narrowest contiguous allocations close to the border of the LTE and NR carriers are able to cope with lower backoff, meaning in practice, e.g., less than 6 dB. It seems that strategy of keeping LTE at 23 dBm power has consequences for NR power as below the LTE channel, third-order emission power within some measurement bandwidth could be roughly approximated as P0_dBm + 2*P_LTE_dBm + P_NR_dBm, thus 1 dB decrease of LTE power would reduce third-order emissions as much as a 2 dB reduction in NR power. This means that if LTE and NR power are reduced same amount NR bakcoff would be smaller but this required that LTE and NR modems know others allocations. In the lower edge of (n)41B41C this crucial because of the additional spurious emission limit with NS_04 signalling.
In case NR modem do not know the LTE allocation it has to assume worst case backoff which can be read from Y-axis of the above results, if NR modem knows the LTE allocation then it can use the correct backoff reported in the plots.

Further simulations results with different 
· LTE+NR bandwidth combinations (5 MHz+10 MHz, 5 MHz +15 MHz, 10 MHz +10 MHz, 10 MHz +40 MHz, 10 MHz +50 MHz, 20 MHz +20 MHz, 20 MHz +40 MHz, 20 MHz +60 MHz, 20 MHz +80 MHz), and
· modulations (QPSK, 16QAM, 64QAM, 256QAM)
with smallest applicable NR sub-carrier spacing are included in the Appendix.
43	Conclusion
In this contribution we have presented backoff simulation results for DC_(n)41B41C.
54	Reference
[1] R4-1802539, n41 A-MPR simulation results,	Nokia, RAN4#86
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Non-contiguous allocations
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