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1	Introduction
[bookmark: _GoBack]The way forward for DC_41A_n41A was discussed in [1]. This document presents simulation results for a number of cases according to the WF document, for single PA architecture.
2	Discussion 
The simulation assumes that the LTE signal and the NR signal are aggregated at the input of the PA. The modulator impairments for LTE are according to 36.101 minimum requirements (i.e. 25 dBc for LO and IQ image suppression), and for NR according to 38.101 (i.e. 28 dBc for LO and IQ image). The PA operating point is calibrated to meet the NR minimum requirements with the agreed NR single CC MPR.
Both signals are scaled to have equal power spectral density across the allocated resource blocks. The PA output power that meets the combined emission requirements is searched and reported. QPSK modulation is used for both CCs.
As the CCs are non-contiguous, both have their single carrier SEM applied. Where the SEMs overlap, the more relaxed one is applied. For each of the CCs, also relevant ACLRs are evaluated outside the gap. Following the SEM idea inside the gap, the widest CC ACLR is evaluated if possible, i.e. if the gap bandwidth is at least the wider of the CCs, then ACLR (NR or EUTRA) of the wider CC is evaluated in the gap. If the gap bandwidth is at least the sum of the CC bandwidths, then also the ACLR of the narrower CC is evaluated. UTRA ACLR is not evaluated, as the band does not have UTRA deployments.
General spurious emission requirements apply outside the CC’s SEM. Also the NS_04 additional spurious emission has been evaluated. It was found that typically the general spurious emission limit (-30 dBm/MHz) limit the output power, hence in all cases the lower CC edge is at the low edge of band 41.
In the simulation, the NR CC is always the lower one, and LTE CC the higher one. This is because of the higher spectral utilization of NR, and the NS_04 additional spurious emission mask that applies below the band. All the cases use QPSK modulation. For NR, both CP-OFDM and DFT-s-OFDM waveforms are simulated. In-band emissions and EVM were not evaluated.
Figure 1 shows example emissions for four cases, which are discussed in more detail later.
Table 1 shows the total backoff in dB, for a few different CC and gap bandwidths. Full, 1RB, and mid (half populated) allocations have been simulated. For 1RB allocations, both channel edges have been simulated, to give an idea about the backoff requirement on the frequency dependency of any IMD products.
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Figure 1: Example spectrum and total backoff for four configurations.
Table 1: Total backoff for LTE+NR in dB. The first numbers are for CP-OFDM NR signal, the second for DFT-s-OFDM NR signal. In case of 1 RB both channel edges have been simulated and reported. The yellow highlighted cells are discussed below separately.
	NR BW
Gap BW
LTE BW
	NR max RB
LTE max RB
	NR 1 RB
LTE max RB
	NR max RB
LTE 1 RB
	NR 1 RB
LTE 1 RB
	NR mid RB
LTE mid RB

	NR 10 MHz
Gap 5 MHz 
LTE 5 MHz
	3.9 dB
2.8 dB
	1.8 … 2.7 dB
1.7 … 2.6 dB
	4.4 … 4.9 dB
2.4 … 2.6 dB
	3.4 … 9.9 dB
2.9 … 9.9 dB
	4.3 dB
3.1 dB

	NR 40 MHz
Gap 5 MHz 
LTE 5 MHz
	3.7 dB
1.5 dB
	0.6 … 2.5 dB
0.6 … 2.6 dB
	12.1 … 12.3 dB
10.0 … 10.2 dB
	2.4 … 9.9 dB
1.9 … 9.9 dB
	3.4 dB
1.4 dB

	NR 40 MHz
Gap 55 MHz 
LTE 5 MHz
	3.3 dB
1.8 dB
	2.5 dB
2.5 dB
	4.0 … 4.1 dB
2.0 … 2.1 dB
	9.8 dB
9.9 dB
	3.7 dB
2.0 dB

	NR 40 MHz
Gap 40 MHz 
LTE 20 MHz
	3.3 dB
2.0 dB
	13.8 … 14.0 dB
13.8 … 14.0 dB
	4.6 … 5.0 dB
2.5 … 2.7 dB
	5.0 … 9.8 dB
4.6 … 9.9 dB
	3.8 dB
2.3 dB



A few things can be observed from the simulations:
· Generally, the -30 dBm/MHz spurious requirement limits the backoff (see Figure 1 left hand side pictures). With some gap and CC bandwidths, some allocations can avoid IMD products that hit the spurious limit, resulting in significantly lower backoff need (e.g. 2 to 5 dB instead of 10 dB).
· The cases in Table 1 should cover the worst transmit configuration that require backoff due to the general spurious emission limit. However ACLR measurement inside the gap is difficult to specify, and the ACLR requirement seems to lead to higher backoff. Also many of the simulated backoff values would be even higher, if all ACLR that “fit” inside the channel would be measured. Typically with equal PSD CCs, the narrower CC (or the CC with narrower RB allocation) ACLR is dominated by the wider CC (or the CC with wider RB allocation) spectral regrowth. If ACLR is limiting instead of the SEM/spurious limit, significant backoff seems to be necessary (see Figure 1 right hand side pictures).
· There are not many cases where the NS_04 additional spurious emission limit will require more backoff than the general spurious emission limit, hence no simulations were run at the high edge of band 41. None of the cases reported in Table 1 are limited by NS_04.
Regarding the applicable ACLR measurements, some further discussion on the limits is warranted if the single PA architecture is desired.
In the dual PA architecture, both CCs can be tested separately, and the ACLR measurement of one CC is not affected by the other CC (if done in a conducted environment). In a radiated measurement, the analyzer would however see the combined spectrum of both CCs, and in this case single CC measurements could fail due to the contribution of the other CC. In the single PA architecture, measurement of one CC always contains contribution from the other CC.
Hence one option would be to allow relaxation to ACLR requirement, if the ACLR measurement bandwidths of the CCs overlap.
3	Conclusions 
Backoff simulations for non-contiguous DC_41A_n41A have been presented. Typical limitation is the general spurious emission limit that applies outside the separate CC SEMs. Additional, higher backoff values, are found in the ACLR measurements for the single CCs, which are degraded by the contribution of the other CC. One option to improve the specification would be to consider relaxation for ACLR, in cases where there is overlap on the ACLR measurement bandwidths of the CCs, for example. 
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