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Introduction
In RAN4 #86bis, intra-band EN_DC combination for Band n71 was further defined in [2] and a way forward on finalizing this combination was agreed in [1]. This contribution provides input to the required PA back-off needed to meet contiguous intra-band EN-DC ACLR and NS35 SEM.
Discussion
In way forward [1], the following was agreed: A-MPR is used to address following emission requirements:
· Spectrum emission mask, current or the one proposed in [10], dependes on decision in RAN4#86bis
· ACLR, (use new ACLR definition R4-1805461)

Since SEM mask proposed in [10] was not approved, we used current SEM mask definition for 20MHz to be applied to the aggregated 20MHz LTE+NR channels but measured the emissions in 1MHz BW.

Table 6.5.2.3.1-1: Additional requirements
	Spectrum emission limit (dBm) / Channel bandwidth

	ΔfOOB (MHz)
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	Measurement bandwidth 
(unless otherwise stated)

	 0-0.1
	-15
	-18
	-20
	-21
	30 kHz 

	 0.1-6
	-13
	-13
	-13
	-13
	100 kHz

	 6-10
	-251
	-13
	-13
	-13
	100 kHz

	 10-15
	 
	-251
	-13
	-13
	100 kHz

	 15-20
	 
	 
	-251
	-13
	100 kHz

	 20-25
	 
	 
	 
	-25
	1 MHz

	Note 1: The measurement bandwidth shall be 1 MHz



For ACLR, the new agreed contiguous EN-DC requirement was used from [3]: Measurement bandwidth for on-channel measurement shall be 100% ENBW.  Measurement bandwidth for adjacent channel measurement shall be 95% ENBW.
Measurement Setup
Measurement assumptions:
Architecture: PC3 single TX with and without dynamic power sharing capability.
PA calibration: In conformance with 3GPP practice, PA was calibrated for 22dBm and 30dBc ACLR at antenna with both LTE and NR fully allocated QPSK 20MHz DFT-s-OFDM waveforms.
Power sharing: As agreed, equal PSD power sharing was used.
As discussed in our previous papers we made most of the measurements with CP-OFDM waveform on NR side, as there is little difference with DFT-s-OFDM since the PAPR is dominated by the fact that two carriers are used. Still some worst cases use both CP-OFDM and DFT-s-OFDM to confirm.
Cases measured: Permutations of 1RB, 20RB total and full allocations were measured with LTE below NR in frequency. LTE and NR allocations are chosen such that they are the furthest apart possible. 
Measurement points:
Measurements:
· ACLR 
· IMD3/5/7 depending on their positions, both IMD sides were measured in 1MHz BW at their exact calculated frequency from the LTE and NR RB allocation. 
· Additionally emissions in 1MHz were measured every 5MHz

These measurements were made with 0, 1, 2, 4, 7 and 10dB back-off from a Ptotal of 23dBm, same back-off is applied to both LTE and NR carriers.

Based on an accuracy of +/-0.2dB in setting each RAT power and the repeatability of the ACLR measurement of +/-0.1dB (especially for small allocation), it is safe to assume an extra margin of 1dB versus the measured numbers.

Nomenclature:
In the results, we have used shortened names for the waveforms that are tested, to the following:
· [L or N][channel BW]_[SCS]_[RB allocation]_[C or D][4] 
Where:
· [L or N]: L for LTE, N for NR
· [channel BW]: channel bandwidth in MHz
· [SCS]: sub-carrier spacing in kHz
· [RB allocation]: number of RB and position
· [C or D]: C for CP-OFDM, D for DFT-s-OFDM waveform
· [4]: number of states of the modulation: 4 is QPSK

Results:
Back-off is referenced to a Ptotal of 23dBm, the P_LTE and P_NR are deducted from equal PSD or equal power split. i.e a 7dB back-off means:
· A Ptotal of 16dBm
· For a equal power split: P_LTE=P_NR=13dBm
· For 1RB LTE + 10RB NR: P_LTE=5.6dBm, P_NR=15.6dBm
Power Back-Off for ACLR
Tables 1 and 2 summarize the ACLR measurements equal PSD and equal Power split respectively. 
Required back-off in bold is extrapolated from the curve:
· It is quite accurate for the equal PSD case as there is a good number of points with 0, 1, 2, 4dB back-off measurements.
· For the equal power case, which is based on older measurements, there is only 0dB and 4dB back-off measurement points, thus there could be some error in the extrapolated value. A few cases are equivalent in both measurements and error is assessed to be +/-0.5dB.

Still, Table 2 cases are of interest as it shows that some back-off is in excess of 4dB and as expected once small allocations are quasi-contiguous, no back-off is required.

The tables are organized in a matrix where the NR allocation is varied vertically, while the LTE allocation is varied horizontally. Power back-off is then varied horizontally with extrapolated back-off required to meet ACLR at the end.
Table 1: required Back-off for ACLR with equal PSD
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In Table 1, it can be seen that when allocations are the furthest apart, back-off is always needed and ranges from 1dB to 3.5dB. There is no recognizable pattern other that NR 1RB + LTE full being the lowest worst which is most likely related to the equal PSD split.

Table 2: required Back-off for ACLR with equal power, yellow highlights are also equal PSD
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In Table 2, it can be seen that small quasi-contiguous allocations do not require back-off, but whenever at least one of the LTE or NR allocation is of the opposite end, back-off is needed. Back-off range for non-contiguous allocation is 1.5 to 4.5dB. Worst cases seems to be associated with 1RB allocation on LTE side.

In both equal PSD and equal power cases, some of the required back-off will already be covered by MPR related to a single carrier (for example when NR side requires 3dB MPR). Still some case will require further MPR to be applied to both carriers.

Observations for ACLR:
· 1 to 4.5dB back-off is needed when allocation are not quasi-contiguous
· Some of the cases where the NR carrier already requires 3dB back-off will allow to meet EN-DC ACLR. Still some cases require extra back-off.
· Small quasi-contiguous allocations do not require back-off
· Based on IMD measurements made for emissions back-off is required when IM3 fall in adjacent channel region. Since IMD5 is at least 10dB lower than IMD3, it can be concluded that no back-off should be required if the LTE and NR allocations are confined within the inner 10MHz of the 20MHZ 20MHz EN-DC BW.
Power Back-Off for SEM
The tables are organized in a matrix where the LTE allocation is varied vertically while the NR allocation is varied horizontally. Within the allocation matrix, back-off is varied horizontally where test points frequency is varied vertically with LTE and NR carrier power, IMD measurements then emission measurements every 5MHz. Only relevant (failing) test points are kept.

Color coding:
· Brown is for cases that may fail the -13dBm/100kHz level, as they are in excess of -6dBm/MHz (within 3dB of -13dBm+10dB for 100kHz to 1 MHz conversion).
· Red is for cases that may fail the -25dBm/1MHz level.
· Orange is for cases that are within 1dB of the -25dBm/1MHz level.
· Yellow is for cases that are within 3dB of the -25dBm/1MHz level.
· Green is for cases that have 3dB margin to the -25dBm/1MHz level.
The fact that we use “may” fail is because it depends at which offset the IMD will fall depending on the RB allocation.

The IMD measurements provide the maximum emission level while the emission measurement every 5MHz provides a view on how they decay.

Table 3: Emission levels for 5MHz LTE + 15MHz NR within 1MHz BW
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From Table 1:
· DFT-s-OFDM and CP-OFDM have similar emission levels.
· IMD3 may fail the -13dBm/100kHz if it falls within the 0.1 to 20MHz offset from the EN-DC BW, in that case it would need up to 4dB back-off for allocations with 1RB for NR and LTE with 1 or 5RB, other cases need 1dB back-off.
· IMD3 would fail the -25dBm/1MHz if it falls >20MHz offset from the EN-DC BW, but this is not possible with the allocations confined within 20MHz. 
· Still, some cases are failed for emissions at 717MHz and 663.25MHz due to IMD3 which are close to the -25dBm/MHz limit of 658MHz and 718MHz and requires up to 13dB back-off for the LTE 1RB + NR 1RB case, 6dB back-off for the LTE 5RB + NR 1RB case, for other cases up to 4dB back-off is needed.
· IMD5 may fail the -25dBm/1MHz if it falls >20MHz offset from the EN-DC BW, for LTE + NR allocation <6RB 7dB back-off is needed, for LTE + NR allocation <40RB up to 4dB is needed while when NR is fully allocated IMD5 do not fall at >20MHz offset (only some cases at 717MHz are marginal.
· IMD7 may fail the -25dBm/1MHz if it falls >20MHz offset from the EN-DC BW, only when LTE + NR allocation is <20RB it needs up to 4dB back-off. 
Table 4: Emission levels for 10MHz LTE + 10MHz NR within 1MHz BW
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From Table 2:
· DFT-s-OFDM and CP-OFDM have similar emission levels.
· IMD3 may fail the -13dBm/100kHz if it falls within the 0.1 to 20MHz offset from the EN-DC BW, in that case it would need up to 4dB back-off for allocations with 1RB for NR and LTE with 1 or 5RB, cases with LTE+NR allocation <20RB need 2dB back-off, while for LTE+NR >20RB no back-off is needed.
· IMD3 would fail the -25dBm/1MHz if it falls >20MHz offset from the EN-DC BW, but this is not possible with the allocations confined within 20MHz. 
· Still, some cases are failed for emissions at 717MHz and 663.25MHz due to IMD3 which are close to the -25dBm/MHz limit of 658MHz and 718MHz and requires up to 13dB back-off for the LTE 1RB + NR 1RB case, 6dB back-off for the LTE+NR allocation <11RB, 2dB back-off is needed for other cases with <62RB.
· IMD5 may fail the -25dBm/1MHz if it falls >20MHz offset from the EN-DC BW, for LTE + NR allocation <20RB up to 7dB back-off is needed, for other cases no back off is needed or when NR is fully allocated IMD5 do not fall at >20MHz offset (only some cases at 717MHz are marginal.
· IMD7 may fail the -25dBm/1MHz if it falls >20MHz offset from the EN-DC BW, only when LTE + NR allocation is <20RB it needs up to 4dB back-off.

Observations for SEM, based on worst case LTE and NR RB positions:
· In general, the back-off required is a function of the IMD order that fall in a given emission level region and increases with lower RB allocation ratio: allocations ratio should be a good approach to set the required A-MPR.
· The -13dBm/100kHz limit will require up to 4dB back-off if IMD 3 falls in that region.
· Significant back-off up to 13dB is needed when IMD3 falls close to the 20MHz offset limit.
· Back-off up to 7dB is needed when IMD5 fall >20MHz offset limit. For large allocation ratios no back-off may be needed.
· Back-off up to 4dB is needed when IMD7 fall >20MHz offset limit and LTE+NR allocations <20RB.
Proposed PA back-off for ACLR
Further analysis of IMD3/5 position within ACLR range must be done to understand which RB allocation will require A-MPR. Due to the late availability of data, the analysis could not be completed. If agreed with other companies further revision of this document can be provided at the meeting with concrete PA back-off proposals.As discussed in the observations, some of the cases requiring back-off will be covered by applying the needed single carrier back-off on the NR side. After studying relation between ACLR and IMD position it was found that all ACLR requiring back-off where related to the presence of the peak of IMD3 within the adjacent channel bandwidth. It is to be noted though that this position within the adjacent channel depends on the RB allocation. Since we always used allocation the furthest apart it is the worst case and moving allocation towards the center of the aggregated bandwidth will reduce the amount of IM3 spectrum falling into the adjacent channel and in the case of small allocations IMD3 spectrum woul not fall anymore in the adjacent channel if the LTE and NR allocations are within the center 10MHz of 20MHz aggregated BW which is only feasible for the 10MHz LTE + 10MHz NR case.

Given that we need to find a simple way to define A-MPR regardless of LTE and NR channel combinations what we propose is summarized in below proposal.

Proposal for ACLR:
· For cases where equal PSD power split results in NR side taking most of the power (NR allocation>50xLTE allocation), single carrier NR MPR for CP-OFDM can solve the ACLR issue.
· 3.5dB total back-off is required for all allocation that are non-contiguous
· 3.5dB back-off is required for all contiguous allocation with LTE + NR >20RB
· 0dB back-off for contiguous allocations ≤ 20RB split proportionally between LTE and NR to their respective channel bandwidths (contiguous allocations for MSD). 

Proposed PA back-off for SEM
Further analysis of IMD3/5/7 position and RB allocation ratio must be done to understand which cases will require A-MPR. Due to the late availability and volume of data, the analysis could not be completed. If agreed with other companies further revision of this document can be provided at the meeting with concrete PA back-off proposals.

Since only a few combinations of allocations have been measured, the back-off discussed here must be understood as “at-least this back-off is needed”. Since we have tested only a few cases and only for LTE below NR, a study of conditions where a given IMD products falls in the -13dBm/100kHz or -25dBm/MHz is needed.
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Figure 1: Required back-off vs RB allocation ratio to meet SEM


Although our emission measurements were made in 1MHz BW, we set a criteria that this limit could be failed if the 1MHz measurement BW value was above -6dBm as for IMD3 product with less than 1MHz (low RB allocation ratio) there a high probability that the -13dBm/100kHz limit is failed. We recognize that this criteria is not very accurate, but at least it flags case which will require attention. In any case the error on back-off is at most 1dB.

The results are shown in figure 1, and it shows that up to 4dB back-off is needed for low RB allocations which IMD3 products can fail -13dBm/100kHz and up to 13dB back-off is needed for cases were IMD3 falls close to the -25dBm/MHz limit offset.
Conclusions
Due to the late availability and volume of data, the analysis could not be completed. With the current level of analysis, the following proposals are made.Thanks to further analysis we are able to formulate the following back-off proposals

Proposal for ACLR assuming equal PSD only:
· For cases where equal PSD power split results in NR side taking most of the power (NR allocation>50xLTE allocation), single carrier NR MPR for CP-OFDM can solve the ACLR issue.
· 3.5dB back-off is required for all allocation that are non-contiguous
· 3.5dB back-off is required for all contiguous allocation with LTE + NR >20RB
· 0dB back-off for contiguous allocations ≤ 20RB split proportionally between LTE and NR to their respective channel bandwidths (contiguous allocations for MSD). 
Proposal 1 for ACLR: 
· Up to 4.5dB back-off is needed for some ACLR cases where IMD3 falls within ACLR range.
· With equal PSD split allocations that are at both end of EN-DC BW require up to 3dB back-off to meet EN-DC ACLR.

Proposal for SEM assuming equal PSD only: A back-off of at least the numbers provided in following figure should be considered when deriving A-MPR requirements:
[bookmark: _GoBack]
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Figure 1: Required backoff vs RB allocation ratio to meet SEM
Up to 4dB back-off is needed for low RB allocations which IMD3 products can fail -13dBm/100kHz and up to 13dB back-off is needed for cases were IMD3 falls close to the -25dBm/MHz limit offset.
Proposal 2 for SEM: 
· At least 13dB back-off is needed for 1RB+1RB case with IMD3 close to -25dBm/MHz limit frequency offset.
· -13dBm/100kHz limit will require at least 4dB back-off if IMD3 falls in the region where it applies
· Cases where IMD5 or IMD7 fall in the -25dBm/MHz region will require at least 4dB and 7dB back-off respectively.
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Meas Freq BW

0 1 2 4 7 10 0 1 2 4 7 10

Freq

0 1 2 4 7 10

Freq

0 1 2 4 7 10

EN-DC 688.0020.00 23.0 22.0 21.0 19.0 16.0 13.0 23.0 22.0 21.0 19.0 16.0 13.0688.00 23.0 22.0 21.0 19.0 16.0 13.0688.00 23.0 22.0 21.0 19.0 16.0 13.0

LTE 680.50 4.50 20.0 19.0 18.0 16.0 13.0 10.0 20.0 19.0 18.0 16.0 13.0 10.0680.50 11.0 10.0 9.0 7.0 4.0 1.0680.50 4.0 6.0 5.1 3.3 0.5 -2.4

NR 690.5014.23 20.0 19.0 18.0 16.0 13.0 10.0 20.0 19.0 18.0 16.0 13.0 10.0690.50 22.7 21.7 20.7 18.7 15.7 12.7690.50 22.9 26.0 25.0 23.0 20.0 17.0

IM7L 620.82 1.00-15.2-16.8-21.1-27.1-37.0-47.5-13.0-16.2-20.7-27.6-34.3-47.4624.60-44.6-46.2-47.4-49.5-50.6-50.8641.88-34.2-37.5-39.7-45.5-50.1-50.5

IM5L 640.00 1.00-11.2-12.8-16.7-22.0-28.4-35.7-11.4-13.1-16.0-22.0-25.4-35.0642.52-36.4-38.4-40.7-45.4-49.6-50.4654.04-30.9-33.2-34.8-39.9-47.2-50.2

IM3L 659.17 1.00 1.3 -0.4 -3.7 -9.8-16.2-21.6 1.8 -1.0 -4.0-10.1-16.1-20.2660.43-19.7-22.7-24.1-29.6-36.8-41.9666.19-21.9-24.7-27.5-32.0-38.8-44.1

IM3H 716.69 1.00 2.0 2.9 -4.8 -8.5-16.9-21.3 0.2 -2.9 -5.8-10.8-16.2-22.2714.17 -6.5 -9.3-12.5-18.7-25.4-30.4702.65 -5.6 -8.7-12.0-19.4-26.7-31.4

IM5H 735.86 1.00-16.3-14.1-19.4-19.9-28.0-36.6-17.2-18.6-19.0-21.1-28.0-38.1732.08-27.7-31.3-32.6-37.7-44.0-48.7714.80-23.1-27.7-31.0-34.8-40.2-45.8

EM 663.25 1.00-48.2-48.5-49.1-49.4-50.2-49.6-48.2-48.7-49.3-49.8-50.2-50.3663.25-31.5-32.7-35.9-39.6-44.4-48.9663.25-26.0-28.9-31.1-35.6-42.0-47.5

EM 673.25 1.00-48.6-48.6-49.0-49.4-49.7-49.4-48.9-48.7-49.1-49.4-49.8-50.1673.25-29.4-31.8-33.2-37.1-43.5-49.3673.25-11.6-15.1-18.0-24.1-31.9-36.4

EM 702.00 1.00-47.8-48.1-48.6-49.2-49.6-40.1-47.5-47.9-48.7-49.1-49.6-49.9702.00-27.7-32.2-35.4-39.5-42.3-48.2702.00 -4.6 -8.8-12.5-19.2-26.6-31.5

EM 707.00 1.00-48.9-48.6-49.2-49.3-49.9-44.8-48.7-48.7-49.0-49.3-49.8-50.0707.00-35.9-39.8-40.3-43.9-49.1-49.9707.00-10.4-13.8-17.5-23.9-31.1-36.0

EM 712.00 1.00-48.0-47.8-49.1-49.1-49.9-46.9-48.3-48.4-49.0-49.2-49.8-49.9712.00-12.2-16.7-20.0-25.1-31.1-36.0712.00-20.0-24.9-28.5-32.5-38.1-43.9

EM 717.00 1.00 2.3 1.4 -4.0-10.6-16.8-22.0 0.7 -3.7 -5.8-12.0-16.5-21.9717.00-18.2-22.6-25.1-30.4-35.1-42.3717.00-26.9-30.7-33.9-37.2-42.8-48.0

EM 732.00 1.00-48.1-48.1-48.7-49.0-49.5-49.0-48.2-48.4-48.7-49.2-49.5-49.7732.00-27.5-30.8-32.8-37.2-43.5-48.4732.00-35.6-39.6-41.8-45.7-49.2-49.8

LTE 680.50 4.50 22.8 21.8 20.8 18.8 15.8 12.8 680.50 21.0 20.0 19.0 17.0 14.0 11.0680.50 16.8 15.8 14.8 12.8 9.8 6.8

NR 690.5014.23 8.9 7.9 6.9 4.9 1.9 -1.1 690.50 18.7 17.7 16.7 14.7 11.7 8.7690.50 21.8 20.8 19.8 17.8 14.8 11.8

IM7L 629.46 1.00-34.5-38.8-42.9-47.8-50.1-50.8 633.24-26.1-29.4-32.7-38.1-45.6-50.4650.52-29.2-30.7-33.0-37.4-44.9-49.3

IM5L 646.48 1.00-28.5-30.0-34.1-40.1-46.4-49.7 649.00-23.2-24.3-26.8-31.9-36.7-44.1660.52-22.9-25.7-27.3-32.5-38.4-43.9

IM3L 663.49 1.00-11.5-15.2-18.2-24.0-29.2-33.9 664.75 -7.8 -9.7-13.1-18.3-25.6-29.4670.51-10.2-13.2-15.7-21.8-29.1-33.7

IM3H 714.53 1.00-22.9-25.6-29.3-36.7-41.6-45.8 712.01 -7.5-10.4-13.6-19.1-26.1-30.5700.49 -5.7 -8.8-12.4-19.0-26.0-30.6

IM5H 731.54 1.00-41.7-42.7-44.2-47.5-49.1-49.9 727.76-29.4-29.5-30.2-33.4-39.2-45.6710.48-13.5-16.9-20.0-25.9-32.0-37.8

EM 633.25 1.00-37.5-39.7-43.6-48.8-50.2-50.6 633.25-26.8-29.2-32.3-37.9-46.2-50.3633.25-34.1-37.1-39.4-44.4-50.2-50.8

EM 643.25 1.00-28.3-30.6-36.6-41.1-46.6-50.2 643.25-27.5-29.9-32.6-36.9-42.8-48.7643.25-31.3-33.8-36.0-40.7-48.3-50.5

EM 653.25 1.00-30.5-33.0-36.2-42.1-49.3-50.4 653.25-25.7-27.7-30.3-34.7-40.1-46.9653.25-28.1-29.5-32.1-36.3-43.3-48.7

EM 663.25 1.00-11.2-14.5-18.6-23.6-29.0-34.0 663.25 -7.8-10.6-12.9-19.1-25.4-30.1663.25-18.9-21.0-24.0-29.2-35.7-40.3

EM 673.25 1.00-28.0-30.5-31.7-35.8-39.8-46.2 673.25-31.5-33.8-35.4-38.0-43.4-48.5673.25 -8.4-11.1-13.9-20.2-27.0-31.6

EM 702.00 1.00-22.0-25.3-28.1-30.9-35.9-43.3 702.00-26.3-29.3-31.5-35.2-40.0-44.8702.00 -6.6 -9.9-13.4-19.8-26.9-31.2

EM 707.00 1.00-34.2-36.2-37.0-43.3-48.1-50.1 707.00-30.8-33.2-34.1-37.0-42.0-46.9707.00 -9.3-12.9-16.8-22.7-30.0-34.6

EM 712.00 1.00-31.9-32.8-34.3-41.0-45.4-48.7 712.00 -7.3-10.3-13.4-19.4-25.8-29.8712.00-15.8-18.4-22.0-28.2-34.5-39.0

EM 717.00 1.00-29.1-30.6-34.1-39.4-44.7-48.0 717.00-29.1-30.4-31.9-34.9-40.6-46.7717.00-26.6-30.3-32.0-35.3-40.9-46.4

LTE 680.50 4.50 22.2 21.2 20.2 18.2 15.2 12.2 680.50 17.0 16.0 15.0 13.0 10.0 7.0680.50 10.7 9.7 8.7 6.7 3.7 0.7

NR 690.5014.23 15.2 14.2 13.2 11.2 8.2 5.2 690.50 21.8 20.8 19.8 17.8 14.8 11.8690.50 22.7 21.7 20.7 18.7 15.7 12.7

IM7L 622.26 1.00-19.7-22.2-25.2-33.8-41.5-50.0 626.04-32.3-34.6-35.7-41.9-48.7-50.7643.32-33.3-35.9-38.6-42.7-49.1-50.5

IM5L 641.08 1.00-17.1-18.0-18.7-25.5-32.2-40.3 643.60-25.0-27.5-30.2-35.3-41.1-47.3655.12-29.0-31.0-33.2-37.4-44.7-49.5

IM3L 659.89 1.00 -1.3 -3.8 -6.4-12.8-17.7-22.3 661.15 -8.8-11.7-14.5-19.9-27.4-31.7666.91-17.0-20.4-22.6-28.1-35.3-39.7

IM3H 716.33 1.00 -5.4 -8.2-10.8-18.0-24.2-27.6 713.81 -1.9 -6.1 -9.0-15.0-22.1-26.7702.29 -5.3 -8.6-12.1-19.1-26.3-31.2

IM5H 735.14 1.00-24.8-29.4-28.5-31.8-38.6-46.1 731.36-21.6-24.4-25.7-29.9-36.2-44.2714.08-19.0-22.6-26.1-30.7-37.0-43.0

EM 623.25 1.00-22.9-26.5-30.4-35.9-47.4-50.3 623.25-34.0-36.2-38.4-44.4-50.0-50.8623.25-39.9-42.5-44.9-48.5-50.3-50.8

EM 633.25 1.00-49.3-49.4-49.8-50.2-50.5-50.6 633.25-38.9-41.3-42.8-48.0-50.4-50.7633.25-36.4-39.0-41.9-46.1-50.4-50.5

EM 643.25 1.00-30.0-33.1-35.1-41.3-49.2-50.6 643.25-24.9-27.8-30.5-35.0-41.1-46.9643.25-33.7-35.9-38.3-42.5-49.5-50.4

EM 653.25 1.00-48.5-49.1-49.4-49.9-50.2-50.4 653.25-36.2-38.5-40.3-45.0-49.9-50.6653.25-30.1-32.2-34.2-38.4-45.7-49.7

EM 663.25 1.00-34.0-37.7-40.3-46.8-48.5-50.0 663.25-18.0-22.0-24.0-28.7-34.9-39.9663.25-23.5-26.2-28.7-33.2-39.5-45.0

EM 673.25 1.00-46.3-47.6-48.3-49.1-49.6-50.0 673.25-31.0-32.4-34.0-38.7-44.3-49.4673.25 -9.6-13.7-16.7-22.2-29.6-34.6

EM 702.00 1.00-41.3-43.8-45.0-47.8-49.4-50.0 702.00-34.3-35.8-38.9-42.0-46.4-49.2702.00 -5.2 -8.6-12.3-19.2-26.0-30.2

EM 707.00 1.00-48.3-48.6-48.7-49.3-49.9-49.9 707.00-38.5-41.1-42.3-45.2-48.4-50.0707.00-10.0-13.6-17.1-23.7-30.8-35.3

EM 712.00 1.00-44.6-46.0-47.3-49.1-49.7-50.2 712.00 -6.6-11.0-13.0-19.9-26.1-30.6712.00-16.5-20.5-24.7-29.8-35.3-41.0

EM 717.00 1.00-10.4-14.8-14.5-19.9-28.2-32.0 717.00-19.5-22.9-25.6-31.0-36.1-41.4717.00-26.0-30.4-33.0-35.6-41.1-47.2

EM 732.00 1.00-41.9-43.8-45.3-48.2-49.7-49.7 732.00-22.3-24.9-26.0-29.7-36.3-44.4732.00-34.6-38.2-40.1-43.2-48.6-49.9

Back-off from 23dBm Ptot Back-off from 23dBm Ptot Back-off from 23dBm Ptot Back-off from 23dBm Ptot

N15_15_79RB0_C4

L5_1RB0_D4

L5_25RB0_D4

L5_5RB0_D4

LTE\NR WF N15_15_1RB78_C4 N15_15_1RB78_D4 N15_15_15RB64_C4
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Meas Freq BW

0 1 2 4 7 10 0 1 2 4 7 10

Freq

0 1 2 4 7 10

Freq

0 1 2 4 7 10

EN-DC 688.0020.00 23.0 22.0 21.0 19.0 16.0 13.0 23.0 22.0 21.0 19.0 16.0 13.0688.00 23.0 22.0 21.0 19.0 16.0 13.0688.00 23.0 22.0 21.0 19.0 16.0 13.0

Freq Freq

LTE 683.00 9.00 20.0 19.0 18.0 16.0 13.0 10.0 20.0 19.0 18.0 16.0 13.0 10.0683.00 12.6 11.6 10.6 8.6 5.6 2.6683.00 5.8 4.8 3.8 1.8 -1.2 -4.2

NR 693.00 9.37 20.0 19.0 18.0 16.0 13.0 10.0 20.0 19.0 18.0 16.0 13.0 10.0693.00 22.6 21.6 20.6 18.6 15.6 12.6693.00 22.9 21.9 20.9 18.9 15.9 12.9

IM7L 621.61 1.00-14.5-16.7-20.7-26.4-36.3-47.9-12.1-15.0-20.0-26.1-38.0-47.7624.04-40.5-42.2-44.3-48.2-50.4-50.9635.38-42.2-44.7-46.7-49.6-50.6-50.6

IM5L 640.61 1.00-10.5-13.0-15.6-21.5-27.1-34.6-11.9-13.2-14.1-20.6-26.5-33.3642.23-32.2-34.5-36.3-40.8-46.9-49.8649.79-37.8-40.1-42.0-46.5-50.0-50.4

IM3L 659.60 1.00 2.1 -0.7 -3.3 -9.1-16.0-21.0 2.2 0.5 -3.1 -9.5-15.6-19.0660.41-15.0-16.6-18.4-24.1-32.1-36.9664.19-30.0-32.2-34.3-38.7-45.7-49.0

IM3H 716.58 1.00 3.2 -0.3 -4.5-11.1-16.8-22.5 0.7 -0.6 -4.3-11.4-17.3-21.4714.96 -2.2 -6.1-10.3-16.0-22.6-26.7707.40-15.5-19.5-22.8-28.0-34.1-38.9

IM5H 735.57 1.00-15.9-19.4-19.5-22.4-29.0-37.9-16.9-17.4-18.1-21.5-30.5-36.9733.14-24.6-27.0-29.5-33.4-40.4-46.6721.80-32.9-36.5-39.0-42.0-47.0-49.6

EM 673.50 1.00-48.1-48.5-48.9-49.5-50.0-50.0-48.4-48.5-48.8-49.5-50.1-49.5673.50-33.4-35.5-37.6-40.2-48.7-50.2673.50-15.3-19.4-22.4-28.0-35.6-39.9

EM 702.00 1.00-44.2-46.0-47.1-48.8-49.5-50.0-44.8-45.9-47.2-48.6-49.6-42.6702.00-35.0-37.9-40.5-43.1-48.6-49.8702.00 -4.6 -8.7-12.6-18.7-26.0-31.0

EM 707.00 1.00-47.2-47.8-48.5-49.2-49.6-50.1-48.3-48.4-49.0-49.4-49.8-47.0707.00-43.3-45.5-46.8-48.6-49.4-50.1707.00-14.7-18.5-22.2-28.2-34.4-39.3

EM 712.00 1.00-45.2-47.0-47.8-49.2-49.7-50.1-46.6-47.1-48.4-49.1-49.8-48.4712.00-25.1-29.8-33.6-36.1-40.9-46.7712.00-18.4-21.4-25.0-30.9-37.0-42.1

EM 717.00 1.00 2.1 -1.5 -4.5-11.1-19.2-23.2 -0.5 -2.0 -6.3-12.7-18.4-22.1717.00-15.4-19.7-22.2-28.0-33.7-39.3717.00-28.1-32.4-35.1-38.9-44.2-48.3

EM 732.00 1.00-48.2-48.4-48.8-49.1-49.7-49.8-48.2-48.3-48.7-49.0-49.6-49.2732.00-26.1-28.8-31.0-35.3-42.7-48.3732.00-39.7-42.5-44.7-47.0-49.4-49.9

LTE 683.00 9.00 22.6 21.6 20.6 18.6 15.6 12.6 683.00 20.0 19.0 18.0 16.0 13.0 10.0683.00 15.1 14.1 13.1 11.1 8.1 5.1

NR 693.00 9.37 12.6 11.6 10.6 8.6 5.6 2.6 693.00 20.0 19.0 18.0 16.0 13.0 10.0693.00 22.2 21.2 20.2 18.2 15.2 12.2

IM7L 624.85 1.00-25.8-28.2-32.6-38.5-47.1-50.7 627.28-22.1-24.7-28.1-34.4-42.7-49.9638.62-34.7-36.6-38.7-43.6-49.6-50.7

IM5L 643.04 1.00-21.6-22.0-24.3-29.7-38.0-45.9 644.66-19.1-21.0-22.9-27.6-33.7-41.1652.22-30.5-31.7-33.4-37.9-45.3-49.4

IM3L 661.22 1.00 -3.9 -6.4 -9.4-16.1-21.9-26.9 662.03 -3.3 -5.4 -8.5-14.3-21.1-25.6665.81-17.3-19.5-22.2-27.5-34.2-38.7

IM3H 715.77 1.00-11.9-13.8-17.1-23.9-32.2-36.7 714.15 -2.5 -5.7 -8.5-14.5-20.8-25.7706.59 -8.3-11.7-14.7-21.0-28.1-32.1

IM5H 733.95 1.00-32.6-35.4-37.3-39.6-45.9-49.4 731.52-22.9-24.6-24.7-27.7-33.7-41.9720.18-26.4-29.6-31.8-35.0-41.2-46.9

EM 623.50 1.00-26.6-28.3-34.1-40.0-48.2-50.9 623.50-29.8-33.5-35.8-40.2-49.0-50.8623.50-39.4-41.7-43.5-48.0-50.6-50.8

EM 633.50 1.00-43.2-45.7-47.5-49.8-50.5-50.8 633.50-39.4-41.7-43.6-48.0-50.6-50.9633.50-36.4-38.2-40.4-45.4-50.2-50.7

EM 643.50 1.00-22.1-21.7-23.8-30.7-38.1-45.0 643.50-19.3-21.1-24.1-29.2-34.6-42.1643.50-33.3-34.7-36.6-41.3-48.3-50.4

EM 653.50 1.00-38.8-42.3-45.4-49.0-50.1-50.3 653.50-42.7-44.6-46.0-48.9-50.4-50.5653.50-29.3-31.2-32.9-37.3-44.4-49.1

EM 663.50 1.00-22.4-24.0-26.1-30.9-36.4-43.0 663.50 -7.0 -9.6-11.6-17.7-24.9-28.8663.50-17.3-19.5-21.6-27.1-34.9-39.2

EM 673.50 1.00-33.3-35.1-37.2-44.2-49.0-49.8 673.50-38.1-39.7-41.2-44.8-49.5-50.1673.50 -9.8-12.5-14.7-21.6-28.5-33.0

EM 702.00 1.00-33.8-34.5-36.0-39.7-47.8-49.8 702.00-37.4-39.3-40.9-43.8-48.4-49.9702.00 -6.1 -9.7-13.1-19.7-26.8-31.3

EM 707.00 1.00-42.7-44.5-46.4-48.7-49.5-50.2 707.00-40.9-43.8-45.1-47.8-49.6-49.9707.00 -8.1-11.3-14.6-21.3-27.9-32.5

EM 712.00 1.00-35.7-36.0-36.7-41.4-48.6-50.1 712.00-14.1-17.0-19.7-24.6-30.9-36.8712.00-10.9-14.2-17.7-23.9-30.7-35.3

EM 717.00 1.00-18.2-22.1-24.0-29.3-37.9-40.6 717.00-23.5-27.5-29.2-33.4-38.8-44.5717.00-24.2-28.4-31.0-33.7-39.1-44.8

EM 722.00 1.00-41.6-42.8-44.3-48.1-49.7-49.9 722.00-44.9-45.8-46.8-48.6-49.7-49.9722.00-27.2-30.6-32.6-35.8-41.8-47.6

EM 732.00 1.00-38.4-37.6-39.4-42.5-48.7-49.9 732.00-22.7-25.0-24.9-28.0-33.9-42.0732.00-31.8-34.4-37.0-41.4-47.4-49.5

LTE 683.00 9.00 22.9 21.9 20.9 18.9 15.9 12.9 683.00 22.2 21.2 20.2 18.2 15.2 12.2683.00 19.9 18.9 17.9 15.9 12.9 9.9

NR 693.00 9.37 5.9 4.9 3.9 1.9 -1.1 -4.1 693.00 15.2 14.2 13.2 11.2 8.2 5.2693.00 20.1 19.1 18.1 16.1 13.1 10.1

IM7L 639.25 1.00-35.8-40.8-43.4-48.6-50.5-50.4 641.68-28.9-32.4-35.5-39.5-47.7-50.4653.02-28.4-30.2-32.7-36.9-43.8-49.0

IM5L 653.84 1.00-29.4-32.3-36.1-42.4-47.8-50.2 655.46-25.2-26.9-28.9-35.4-41.0-47.4663.02-19.0-21.3-24.7-29.5-35.0-40.9

IM3L 668.42 1.00-18.0-20.8-24.1-30.5-34.4-38.6 669.23-11.3-13.8-16.8-23.3-27.7-32.4673.01-10.7-13.4-16.2-21.9-28.4-32.8

IM3H 712.17 1.00-31.0-31.8-35.6-42.3-47.4-49.2 710.55-15.9-19.1-21.6-28.3-34.7-38.0702.99 -8.8-12.2-15.4-21.1-27.6-31.7

IM5H 726.75 1.00-42.4-43.8-45.6-48.6-49.7-50.0 724.32-35.2-35.9-36.8-40.2-45.9-49.0712.98-18.7-22.2-24.6-29.7-35.6-40.4

EM 653.50 1.00-29.9-32.7-36.6-42.5-47.9-50.1 653.50-26.3-27.7-30.5-36.2-41.3-47.5653.50-28.4-30.4-32.5-36.9-43.9-48.9

EM 663.50 1.00-19.3-22.0-25.7-31.9-36.8-40.8 663.50-12.7-16.0-19.3-24.5-30.3-34.6663.50-18.8-20.5-23.5-29.1-34.9-39.9

EM 673.50 1.00-10.9-14.5-18.3-24.6-29.2-33.6 673.50-10.2-13.1-16.4-22.9-27.8-31.8673.50-10.3-13.5-16.1-21.5-28.3-32.1

EM 702.00 1.00-18.8-22.1-24.4-31.7-37.8-41.1 702.00-12.4-15.5-18.9-25.3-30.3-34.8702.00 -8.3-11.5-15.1-20.5-27.6-31.6

EM 707.00 1.00-31.7-35.6-33.1-38.0-41.9-47.3 707.00-17.1-18.6-21.8-28.3-34.8-39.2707.00-11.2-14.3-17.0-23.4-29.0-34.2

EM 712.00 1.00-31.8-31.7-35.4-41.7-47.4-49.0 712.00-16.4-18.0-21.8-28.8-34.5-38.8712.00-16.8-19.4-23.2-28.4-34.3-39.2

L10_50RB0_D4

N10_15_1RB51_C4 N10_15_1RB51_D4 N10_15_10RB42_C4 N10_15_52RB0_C4

Back-off from 23dBm Ptot Back-off from 23dBm Ptot Back-off from 23dBm Ptot Back-off from 23dBm Ptot

L10_1RB0_D4

L10_10RB0_D4

LTE\NR WF
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backoff [dB] 0.0 1.0 2.0 4.0 7.0BO 0.0 1.0 2.0 4.0 7.0BO 0.0 1.0 2.0 4.0 7.0BO

NR\LTE WF

N10_15_1RB51_C4 23.626.329.033.337.32.426.027.930.134.537.32.027.429.832.337.038.11.1

N10_15_1RB51_D4 25.427.428.834.336.62.4

N10_15_10RB42_C4 25.427.830.134.238.02.024.226.828.832.536.32.625.327.329.533.735.82.3

N10_15_52RB0_C4 22.525.328.132.636.82.821.924.727.131.435.53.324.727.129.433.236.92.3

NR\LTE WF

N15_15_1RB78_C4 25.024.728.232.336.22.825.627.329.533.136.22.327.029.231.936.037.81.3

N15_15_1RB78_D4 25.226.428.733.136.12.6

N15_15_15RB64_C4 24.427.529.734.137.92.223.025.928.132.436.02.825.027.029.132.835.92.5

N15_15_79RB0_C4 22.525.127.832.436.92.922.525.227.832.136.63.023.125.828.232.536.52.8
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