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E Dobychina, M Snastin

First of all, we would like to thank the Reviewers for their constructive reviews of our paper, and the Editor for his careful reading.
In this revised version of paper, we did our best to address all comments raised by the Reviewers. Specifically: (i) we added missing references to antenna articles; (ii) we have made changes to some of the sentenses and made the article more receptive to readers; (iii) we improved the paper view, grouping the figures as a parts; (iv) we corrected typos and errors across the document.

Reviewer 1
· Grammar
The article should be revised carefully, It is highly recommended to send your article to some native speaker for the removal of grammatical errors.
We carefully reviewed the article and made corrections the revised version of the document.
· Abstract p1: ‘The article investigates influence of..’ -> ‘The article investigates the influence of..’;
· Abstract p1. ‘The aim of this study was to develop..’ -> ‘The aim of this study is to develop..’;
· Abstract p1: ‘..phase of path's input reflection coefficient..’ -> ‘..phase of the path's input reflection coefficient..’
· Abstract p1: ‘..error correction of antenna measurements..’ -> ‘..error correction in antenna measurements..’
· 1. Introduction p1: ‘Or monopulse antenna arrays..’ -> ‘On other hand it can be monopulse antenna arrays..’
· 1. Introduction p2: ‘..to provide relative movement..’ -> ‘..to provide the relative movement..’
· 2. Mathematical model.. p2: ‘..and electrical parameters drift..’ -> ‘..and the electrical parameters drift..’
· 2. Mathematical model.. p2: ‘..of long microwave path based on theory of..’ -> ‘..of a long microwave path based on the theory of..’
· 2. Mathematical model.. p2: ‘..is the amplitude variation.’ -> ‘..is an amplitude variation.’
· 2. Mathematical model.. p2: ‘..is the phase process at signal source output.’ -> ‘..is a phase at the signal source output.’
· 2. Mathematical model.. p2: ‘..angular frequency of signal source..’ -> ‘..angular frequency of the signal source..’
· 2. Mathematical model.. p2: ‘..short-term instabilities of signal source.’ -> ‘..short-term instabilities of the signal source.’
· 2. Mathematical model.. p2: ‘Phase process of signal source..’ -> ‘The phase process of the signal source..’
· 2. Mathematical model.. p3: ‘Let us write phase process..’ -> ‘Let us write the phase process..’
· 2. Mathematical model.. p3: ‘..model of passive signal routing unit of source signal..’ -> ‘..model of the passive signal routing unit of the source signal..’
· 2. Mathematical model.. p3: ‘..vector of output phase processes;’ -> ‘..vector of the output phase process;’
· 2. Mathematical model.. p3: ‘..is phase process at the output..’ -> ‘..is the phase process at the output..’
· 2. Mathematical model.. p3: ‘..is determined by phase process of the signal source..’ -> ‘..is determined by the phase process of the signal source..’
· 2. Mathematical model.. p3: ‘..the equivalent phase noise of channel.’ -> ‘..the equivalent phase noise of the channel.’
· 2. Mathematical model.. p4: ‘Phase process at the output..’ -> ‘The phase process at the output..’
· 2. Mathematical model.. p4: ‘..in particular, by phase process of the signal source, the system structure, gain of the correction loop, discriminator frequency response, and phase noise of the system, as shown through expressions..’ -> ‘..in particular, by the phase of the signal source, the system structure, the gain of the correction loop, the discriminator frequency response, and the phase noise of the system, as shown through expressions..’
· 2. Mathematical model.. p4: ‘..phase stabilization of output signal in first class systems is determined by difference in the electrical lengths of the channels..’ -> ‘..phase stabilization of the output signal in first class systems is determined by difference in electrical lengths of the channels..’
· 2. Mathematical model.. p4: ‘..it is possible to minimize it using dynamic calibration..’ -> ‘..it is possible to minimize it using a dynamic calibration..’
· 3. Analysis of.. p4: ‘Accuracy of phase error tracking is determined by the stabilization system parameters. Accuracy of electrical length control..’ -> ‘The accuracy of phase error tracking is determined by the parameters of stabilization system. The accuracy of the electrical length control..’
· 3. Analysis of.. p4: ‘..electrical length of long microwave path..’ -> ‘..electrical length of a long microwave path..’
· 3. Analysis of.. p4: ‘..equal to electrical length deviation..’ -> ‘..equal to the electrical length deviation..’
· 3. Analysis of.. p4: ‘..cable attenuation, load reflection, as well as signal source reflection.’ -> ‘..the cable attenuation, the load reflection, as well as the signal source reflection.’
· 3. Analysis of.. p4: ‘With theory of sensitivity..’ -> ‘With a theory of sensitivity..’
· 3. Analysis of.. p4: ‘..in case of electrical length control..’ -> ‘..in case of the electrical length control..’
· 3. Analysis of.. p4: ‘..sensitivity matrix is most often determined with mathematical model..’ -> ‘..the sensitivity matrix is most often determined with the mathematical model..’
· 3. Analysis of.. p4: ‘..the electrical length of long transmission line..’ -> ‘..the electrical length of a long transmission line..’
· 3. Analysis of.. p4: ‘..represents signal source, then there is the four-terminal device, which stands for transmission path with microwave discontinuities and attenuation, and finally the two-terminal device, which acts as load..’ -> ‘..represents a signal source, then there is the four-terminal device, which stands for a transmission path with microwave discontinuities and attenuation, and finally the two-terminal device, which acts as the load..’ 
· 3. Analysis of.. p5: ‘Each of the n-terminal networks of system..’ -> ‘Each of the n-terminal networks of the system..’
· 3. Analysis of.. p5: ‘..input and output of transmission path, source output.. source voltage value.. reflection coefficients of source and load respectively..’ -> ..input and output of the transmission path, the source output.. the source voltage value.. reflection coefficients of the source and load respectively..’
· 3. Analysis of.. p5: ‘Directed graph of electrical length control system..’ -> ‘Directed graph of the electrical length control system..’
· 3. Analysis of.. p6: ‘The elements of sensitivity matrix..’ -> ‘The Elements of the sensitivity matrix..’
· 3. Analysis of.. p7: ‘..useful for electrical length control..’ -> ‘..useful for the electrical length control..’
· 3. Analysis of.. p7: ‘non-identity of the..’ -> ‘the non-identity of the..’
· 3. Analysis of.. p7: ‘(direct wave reflection..’ -> ‘(the direct wave reflection..’
· 3. Analysis of.. p7: ‘Consider the sensitivity matrix elements of system..’ -> ‘Consider sensitivity matrix elements of the system..’
· 3. Analysis of.. p7: ‘..the maximum accuracy of electrical length control.’ -> ‘..the maximum accuracy of the electrical length control.’
· 3. Analysis of.. p8: ‘..distributed along transmission path.’ -> ‘..distributed along a transmission path.’
· 3. Analysis of.. p8: ‘..the effect of load reactance..’ -> ‘..the effect of the load reactance..’
· 4. Errors in.. p8: ‘..random values of magnitude and phase of reflection coefficient..’ -> ‘..random values of the magnitude and phase of the reflection coefficient..’
· 4. Errors in.. p9: ‘λ is operating wavelength’ -> ‘λ is an operating wavelength’
· 4. Errors in.. p9: ‘..displacement of the mixed wave ∆l at path input.’ -> ‘..displacement of the mixed wave ∆l at the path input.’
· 4. Errors in.. p10: ‘Histograms of mixed wave node shift..’ -> ‘Histograms of the mixed wave node shift..’
· 4. Errors in.. p10: ‘..over  cumulative frequency (x-axis).’ -> ‘..over the cumulative frequency (x-axis).’
· 4. Errors in.. p11: ‘..magnitude and phase of partial reflection coefficient..’ -> ‘..the magnitude and phase of the partial reflection coefficient..’
· 4. Errors in.. p12: ‘Solving system..’ -> ‘Solving the system..’
· 5. Measurement results p13: ‘..to minimize the systematic term of measurement uncertainty.’ -> ‘..to minimize the systematic term of the measurement uncertainty.’
· 5. Measurement results p13: ‘..at the input of device under test (DUT)..’ -> ‘..at the input of a device under test (DUT)..’
· 5. Measurement results p13: ‘In other words, dynamic calibration allows..’ -> ‘In other words, the dynamic calibration allows..’
· 5. Measurement results p14: ‘Ttwo-port VNA model contain..’ -> ‘The two-port VNA model contain..’ 
· Lengthy sentences 
Throughout the manuscript, the authors used very long sentences which are not prefered by the reader. Thus to grab the reader attention small yet brief sentences should be used. Instead of using a lengthy sentence of 30-40 words, the author should use multiple sentences of 10-15 words.
We re-organized the longest sentences to be more readable by the reader:
· 1. Introduction p1: ‘Or monopulse antenna arrays, which have a high value of difference pattern null slope, and therefore a high resolution, that expand the accessible amount of information about the propagation of electromagnetic waves from sources of radiation or reflection in the space around.’ -> ‘On other hand it can be monopulse antenna arrays, which have a high value of difference pattern null slope, and therefore a high resolution. Thus, it expands the accessible amount of information about the propagation of electromagnetic waves from sources of radiation or reflection in the space around.’
· 4. Errors in.. p8: ‘As shown earlier, the accuracy of such control is significantly affected by the presence of random microwave discontinuities along the path, the reflection from which creates an additional wave shift and therefore introduces a measurement error of the electrical length.’ -> ‘As shown earlier, the accuracy of such control is significantly affected by the presence of random microwave discontinuities along the path. That introduced reflection creates an additional wave shift and therefore introduces a measurement error of the electrical length.’
· 4. Errors in.. p11: ‘Thus, the distribution of the electrical length fluctuations, caused by the influence of microwave discontinuities, is close to normal, which makes it possible to correct the ac-curacy of the electrical length control by the studied method of unmodulated reflection from the load.’ -> ‘Thus, the distribution of the electrical length fluctuations, caused by the influence of microwave discontinuities, is close to normal. Accordingly, this makes it possible to cor-rect the accuracy of the electrical length control by the studied method of unmodulated reflection from the load.’
· 4. Errors in.. p11: ‘A key finding of the previous studies is that in a lossless path with irregularities the input wave is determined by equivalent reflection coefficients, which are, in the first approximation, the sum of partial reflection coefficients , translated to the input of the path.’ -> ‘A key finding of the previous studies is that in a lossless path with irregularities the input wave is determined by equivalent reflection coefficients., wAs ahich are, in the first approximation, they are the sum of partial reflection coefficients ρ_i, translated to the input of the path.’
· 4. Errors in.. p13: ‘Thus, an increase in the attenuation losses of the path reduces the probable node shift of the standing wave arising due to reflection from microwave discontinuities along it, and, therefore, reduces their influence on the result of antenna measurements.’ -> ‘The standing wave arises due to reflection from microwave discontinuities along transmission path. Thus, an increase in the attenuation losses of the path reduces the probable node shift of the mentioned standing wave, and, therefore, reduces their influence on the result of antenna measurements.’

· Citation
In the Introduction, paragraphs no. 1 and 2. no proper reference was cited for various terms like active 29 electronically scanned arrays (AESA). Are the authors introduced them?
We added the following works to our survey and links to them in the introduction:
[1]	Kopp, C. Evolution of AESA Radar Technology. Microwave Journal 2012. 
https://www.microwavejournal.com/articles/17992-evolution-of-aesa-radar-technology.
[2]	Gaitanakis, G-K.;   Limnaios,  G.;  Zikidis, K. C. On the use of AESA (Active Electronically Scanned Array) Radar and IRST (InfraRed Search&Track) System to Detect and Track Low Observable Threats. 9th EASN International Conference on “Innovation in Aviation & Space” MATEC Web Conf., Athens, Greece, September 3-6, 2019, 304, 04001, 1-8. doi: https://doi.org/10.1051/matecconf/201930404001.

Some states of the artwork on the antenna should be cited at the proper place in the introduction section
We also added the following works to the references and links to them:
[bookmark: _GoBack][6]	Ghaffar, A. et al. Design and Realization of a Frequency Reconfigurable Multimode Antenna for ISM, 5G-Sub-6-GHz, and S-Band Applications. Applied Sciences 2021, 11(4), 1635. doi: https://doi.org/10.3390/app11041635.
[7]	Zahra, H. et al. A 28 GHz Broadband Helical Inspired End-Fire Antenna and Its MIMO Configuration for 5G Pattern Diversity Applications. Electronics 2021, 10 (4), 405. doi: https://doi.org/10.3390/electronics10040405

· Figures
The quality of Figures, especially fig. 4 should be improved for readability.
We re-organized the position and size of the figures to improve readability of the paper.

It is highly recommended to use some graph tool to plot various graphs to improve the presentation of the paper.
All charts are already built in specialized graph tools. Combining statistical curves can, on the contrary, reduce the readability of the results obtained.
· Formatting
There is a lot of formatting errors found throughout the manuscript.
We made corrections the revised version of the document.
