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With the development of recent innovative applications (e.g., augment reality, natural language
processing and various cognitive applications), more and more computation-intensive and data-
intensive tasks are delay-sensitive. mobile edge computing in ultra-dense network is expected
to an effective solution to meet the low latency demand. However, the distribute computing
resource in edge cloud and dynamic of battery energy for mobile device make it challenging to
offload tasks for users. In this paper, leveraging the idea of software defined network, we
investigate the task offloading problem in ultra-dense network aiming to minimize the delay
while under the energy consumption constraint of the user. Specifically, we formulate the task
offloading problem as a mixed integer non-linear program which is NP-hard. In order to solve it,
we transform this optimization problem into two sub-problems, i.e., task placement sub-
problem and resource allocation sub-problem. Based on the solution of sub-problems, we
propose an efficient offloading scheme. Simulation results prove that the proposed scheme can
reduce 20% of the task duration with 30% energy saving, compared to random and even task
offloading schemes.
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3 Reviews

Review 1 (Reviewer B)

Satisfied
with the
revision

Recommendation Coverage References Accuracy Impact Presentation
clarity Contribution Novelty Relevance

Yes (1)

Accept with
minor, required
changes (as
noted below) (8)

Very
good (4) Good (3) Good

(3)
Probably
not (2) Clear (4) Solid work

(4)
Incremental
(3)

Good
match (4)

Summary (Please summarize the paper briefly.)

The paper is about utilizing the idea of software defined networking in  Ultra Dense Networks (UDN) in order to provide 
delay-sensitive applications with task-offloading functionalities while trying to conserve the battery life of the UEs consuming 
such applications. It compares the local processing of tasks on UEs against their offload to an edge computing server in a 
UDN setting thereby deriving an NP-Hard problem from the design and using complex optimization techniques to arrive at 
optimal solutions while considering all the available constraints.

Detailed Comments (Please provide detailed feedback to the author(s).)

That said, I would encourage the authors to please review the paper carefully from sentence structure point of view. There 
are a number of incomplete sentences and a lot of misrepresented tenses of verbs.

Negatives (What are the most important reasons NOT to accept this paper, in order of importance? (e.g., the paper has
serious technical mistakes, isn't novel, doesn't demonstrate its point by proofs, simulations or experiments, makes very
unreasonable assumptions, etc.) If the overall conclusions are still likely to hold despite these flaws, please say so. Say
whether the negatives dominate the positives. (1-3 sentences))

I did not find any reason not to accept this paper. Its content is scientifically relevant and technically correct with essential 
references.

Positives (What are the most important reasons to accept this paper, in order of importance? Say whether the positives
dominate the negatives (1-3 sentences))

This paper is a really good paper and suggests a very good algorithm to optimize task offloading for mobile devices with 
significant results in terms of savings in processing time and power.

Review 2 (Reviewer C)

Satisfied
with the
revision

Recommendation Coverage References Accuracy Impact Presentation
clarity Contribution Novelty Relevance

Yes (1)
Accept with minor,
voluntary changes
(9)

Very
good (4)

Very good
(4)

Very
good (4)

Can't
quite
tell (3)

Clear (4)
Worthwhile
contribution
(3)

Significant
(4)

Good
match (4)

Summary (Please summarize the paper briefly.)

This paper talks about offloading towards cloud edge computing. It proposes to have a macro BS that decides where the 
computation should be carried. The computation can be done on the user's device or on the edge cloud of the small BSs that 
are visible to the mobile user. In order to do this, the authors formulated this offloading problem as a mixed integer non-
linear program. They solved it by transforming this problem into a task placement sub-problem and a resources allocation 
sub-problem. Finally, the provided a comparative study between their solution against random and uniform task offloading 
schemes.

Detailed Comments (Please provide detailed feedback to the author(s).)

- The authors should explain and give more details about how their work relates to Software Defined Networking. 

- The random and even schemes are not clear. How these shemes are dividing the resources of the edge clouds among the 
users? 

- The authors should show the utilization of the edge clouds for the differnt schemes. 
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- Does the macro BS knows about the tasks before the decision of the offloading? Or does the computations requests arrive 
with some sort of distribution? 

- The battery energy of the different users should vary from one user to the next. The assumption that all users have 
maximum battery energy is unlikely. 

- The equation 8 and 9 are tightly related and there are acceptable solutions where one of these equations are false while the 
other is true. 

- The references in pages 8 and 10 should be provided. 

- The english of this manuscript should be revised.

Negatives (What are the most important reasons NOT to accept this paper, in order of importance? (e.g., the paper has
serious technical mistakes, isn't novel, doesn't demonstrate its point by proofs, simulations or experiments, makes very
unreasonable assumptions, etc.) If the overall conclusions are still likely to hold despite these flaws, please say so. Say
whether the negatives dominate the positives. (1-3 sentences))

- The results section is quite small. It should be expanded. 
- As opposed to what is claimed in this paper, this solution is no related to Software Defined Networking. 
- The English should be improved, there are a lot of mistakes that makes the reading hard and sometime it can also be 
confusing. 
The paper cannot be accepted as is. The authors should expand the results section and show the relevance of their solution 
by adding more metrics and simulation scenarios in the results section.

Positives (What are the most important reasons to accept this paper, in order of importance? Say whether the positives
dominate the negatives (1-3 sentences))

- The solution provided in this paper is quite interesting. 
- The structure of this paper is clear.

Review 3 (Reviewer D)

Satisfied
with the
revision

Recommendation Coverage References Accuracy Impact Presentation
clarity Contribution Novelty Relevance

Yes (1)

Accept with minor,
required changes
(as noted below)
(8)

Very
good (4)

Very good
(4)

Very
good (4)

Probably
not (2) Clear (4) Solid work

(4)
Derivative
(2)

Good
match (4)

Summary (Please summarize the paper briefly.)

The paper tackles the issue of task offloading for mobile edge computing in software defined ultra-dense network. The 
purpose is to reduce the delay under the energy consumption constraint of the mobile devices. The authors review some 
related works and propose a solution based on resource allocation and task placement. Simulations are also performed.

Detailed Comments (Please provide detailed feedback to the author(s).)

Many enhancements need to be considered. 

The authors denote \omega_i as the CPU cycles needed in total to complete a task i. However, from computer architecture 
point of view, number of cycles needed to complete a program depends also on the hosting machine and its architecture (e.g. 
a same instruction may require a number of cycles on RISC-based architecture that is different on CISC-based architecture). 
The authors used \omega_i to compute the execution time of the task Q_i locally (formula 4) and on the edge (in formula 6), 
which is not relevant. 

The authors consider the total time duration, when the task is handled by the edge cloud, as the time consumed by two 
procedures: time of offloading + time of processing by the edge (page 9 formula 6). Which means that the time for returning 
the results to the user is not considered. The reviewer thinks that this may affect the model. Referring to formula 7, the 
result when x_i = 0 will be at the edge which is different when x_i = 1. 

The reviewer notices that many references are not relevant with the citation context. For instance, the authors referenced [2] 
for the sentence 'These applications include wearable virtual reality (VR) [2]' (in page 2). However, the referenced paper 
seams not be dealing with such applications. Also, the sentence 'While the concept of SDN keeps … via virtualization [20]' 
(page 7) is about the concept of SDN. While this definition has been given many years ago, the authors are referencing a 
paper published in 2017 ([20]). The same observation can be made for the reference [11] in page 3. 

The authors state that the computation capacity of their solution, SDTO, is 'Yes' (Table I). What is 'Yes' referring to ? 

In page 18, the authors wrote: 'it is shown that our proposed TORE'. What is TORE, never explained. 

The authors wrote in page 8: 'Similar to many studies such as []' (with empty square brackets). The authors are invited to 
complete the sentence and insert the reference. The same comment for the sentence, 'NP-hard according to the reference []' 
(page 10). 

The authors are invited to consider the following language errors and bad constructs: 
- mobile edge computing -> Mobile edge computing (in the abstract, line 3) 
- Software define networking -> Software defined networking (in the list of keywords) 
- will deployed -> will be deployed (page 2) 
- Nowadays, software define networking -> Nowadays, software defined networking (page 3) 
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- as shown in Fig. 1. based … -> as shown in Fig. 1. Based … 
- The SD-UDN controller can collects -> The SD-UDN controller can collect (page 3) 
- the mobile device decided to -> incoherent tense (page 3) 
- decide how much computing resource of edge cloud allocated to each task -> incoherent tense (page 3) 
- We put forth an efficient soft defined task offloading -> We put forth an efficient software defined task offloading (page 3) 
- when we fixed task offloading -> incoherent tense (page 4) 
- Section II reviews related work -> … related works (page 4) 
- Sun et al. [17] was develop -> incoherent tense (page 5) 
- works consider a signal mobile -> works consider a single mobile (page 5) 
- The user are -> The users are (page 6) 
- We assume that SD-UDN include -> We assume that SD-UDN includes (page 7) 
- In this paper, consider the limited computation … -> bad construct (page 10)

Negatives (What are the most important reasons NOT to accept this paper, in order of importance? (e.g., the paper has
serious technical mistakes, isn't novel, doesn't demonstrate its point by proofs, simulations or experiments, makes very
unreasonable assumptions, etc.) If the overall conclusions are still likely to hold despite these flaws, please say so. Say
whether the negatives dominate the positives. (1-3 sentences))

The reviewer notices some weaknesses in the proposed model. In addition, many bad constructs are reported.

Positives (What are the most important reasons to accept this paper, in order of importance? Say whether the positives
dominate the negatives (1-3 sentences))

Proposition of an offloading solution based on two sub-problems: resource allocation and task placement.
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