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Abstract 

 

Smartphones have become a necessity, more than a luxury. They are continuously used for purposes ranging from chatting to 

listening songs. All these tasks are basically a series of commands that are executed in accordance with each other so as to 

accomplish a common goal.  Voice commands are gaining popularity day by day and natural languages form the heart and soul 

of these actions. With the rise in generations of mobile technology, it can also be seen that 5G is the future of mobile technology. 

Hence, in this paper, we have presented a voice input based operational model for 5G Smartphones. 
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_______________________________________________________________________________________________________ 

I. INTRODUCTION 

The use of mobile phones and especially smartphones has seen a huge rise in the past few years. This is due to the extensive use 

of smartphones for various purposes like internet browsing, sending and receiving e-mails, social networking, taking pictures, 

recording videos etc. Till now what we have witnessed is the power of 4G networks which gives us the two-sided advantage of 

having greater data connectivity speed as well as various advanced networking operations and applications. But 4G also does 

suffer from a variety of security issues at both MAC and physical layers. 5G promises to offer several security advantages as 

compared to 4G regarding this hence they are seen as future of mobile technology.  

We are familiar with the concept of voice-based commands for the operation of smartphones. For instance, we say “open 

WhatsApp” to open the messaging application WhatsApp. This feature is majorly available on an “online basis” and needs 

proper connectivity to the internet for effective and efficient processing. These kinds of “search and operate” tasks are based on 

the notions of “keyword detection / identification”. The hand held device initially tries to detect the keyword of the sentence that 

is given as an input to the system.  

Then it tries to match it with the set of pre-defined operation based keys stored in the application so as to perform the required 

actions. 

II. LITERATURE SURVEY 

Table – 1 

Findings from relevant research papers 

S. 

No. 
Title Authors Description 

 

1 
What will 5G be? 

Andrews, J. G., Buzzi, 

S., Choi, W., Hanly, S. 

V., Lozano, A., Soong, 

A. C., & Zhang, J. C. 

The authors have presented a futuristic approach to 5G networks and have 

explained how it will change the Smartphone experience of its users [1]. 

 

2 

Cellular architecture and key 

technologies for 5G wireless 

communication networks 

Wang, C. X., Haider, 

F., Gao, X., You, X. H., 

Yang, Y., Yuan, D, & 

Hepsaydir, E. 

The authors have presented the notions of cellular architecture of 5G 

networks along with some key features that them in establishing wireless 

communication [2]. 

 

3 

Networks and devices for the 

5G era 

Bangerter, B., Talwar, 

S., Arefi, R., & 

Stewart, K. 

The authors have explained the various characteristics and features that are 

needed for the devices to be connected to a 5G network [3]. They have 

suggested some key factors which help in better designing of 5G supporting 

devices. 
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4 

Design considerations for a 

5G network architecture 

Agyapong, P., 

Iwamura, M., Staehle, 

D., Kiess, W., & 

Benjebbour, A. 

The authors have highlighted the basic design considerations for 5G 

network architecture [4]. These factors help us in the long run to determine 

what all characteristic our network will possess and also the detailed 

information about the concerned devices. 

 

5 

Key techniques for 5G 

wireless communications: 

network architecture, physical 

layer, and MAC layer 

perspectives 

 

Ma, Z., Zhang, Z., 

Ding, Z., Fan, P., & Li, 

H. 

The authors have shown the various aspects of 5G networks through a 

layered architecture [5]. They have specially highlighted the physical and 

MAC layer perspectives. 

 

6 

Evolution toward 5G multi-

tier cellular wireless 

networks: An interference 

management perspective. 

Hossain, E., Rasti, M., 

Tabassum, H., & 

Abdelnasser, A. 

The authors have presented the concept that since 5G is treated as the 

future of mobile telecommunications, it is necessary to deploy multi-tier 

architecture [6]. This kind of architecture will consist of various macro 

cells, relays, as well as device to device networks that help in serving the 

users with the best kind of different quality of service in an energy efficient 

way. Existing challenges to 5G deployment are also mentioned. 

 

7 

Measuring user confidence in 

Smartphone security and 

privacy 

Chin, E., Felt, A. P., 

Sekar, V., & Wagner, 

D. 

The authors have presented the notions of connecting Smartphone and 

security [7]. Various “open questions” were also put up for the readers and 

several installation factors were also discussed in detail. The application 

related statistical data was also highlighted in various domains. 

III. EXISTING OPERATIONAL MODEL FOR SMARTPHONES 

The existing operational model for Smartphones has a major limitation associated with it which is the fact that offline voice-

based command processing is not incorporated in them. The input to the Smartphone is given manually by the user. The overall 

operation model is shown as in figure 1. 

 
Fig. 1: Existing Smartphone operational model 

The existing Smartphone operational model consists of the following three basic components: 

1) Smartphone 

2) Targeted API  

3) Shared library object file 

The targeted API refers to the “application program interface” for a particular application. It consists of all the basic routines, 

protocols, and tools that are needed in order to create any Smartphone application. 

On the other hand, the Shared library object file is one of the essential components of the operational model. This is because 

these are the common libraries that are initially loaded when the applications start up. 
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IV. PROPOSED MODEL 

In this section, we have proposed a voice input Based Operational Model for 5G Smartphones. The model proceeds as a series of 

sequential steps. The initial step consists of taking the user’s voice input which is then converted to the corresponding text. This 

textual data then goes up to the cleaning stage. The model works on a word sense disambiguation method. Components of the 

proposed model include: 

 User / user input:  

The user gives the task to be performed in the form of Natural Language Input voice commands 

 Smartphone: 

It consists of: 

1) Text preparation unit 

2) Sense extracting unit 

3) Database of input voice commands 

The major change that is needed in the existing systems is the presence of a sense inventory that can be used offline too. This 

sense inventory should contain pre-tagged well-defined words/commands. For instance: if the device gets a command “open 

mail” then it should have a clear definition of the word “mail”. One might think that there exists only a single obvious meaning 

of mail but this is not the case. To illustrate this further we can check the several meanings of the word on WordNet®. This is 

shown as in figure 2. 

 
Fig. 2: WordNet® browser results for “mail” 

Table – 2 

Proposed algorithm for deployment of voice input based operational model for 5G Smartphones 

Algorithm for deployment of voice input based operational model for 5G Smartphones 

NOMENCLATURE: 

User’s voice input : VC 

User’s input converted into text : TX 

Database of input voice commands: DB 

Appropriate word sense extracted: SW 

 

START 

Initiate communication between Smartphone and user 

Enter VC 

Initiate text preparation step: 

Process VC 

Convert VC to TX 

i.e. VC   TX 
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Initiate word sense extraction algorithm to generate SW: 

Open interface to offline thesaurus 

Tokenize the command text 

Expand definition of the command word wise 

Generate score of the command as follows: 

if command word and other query words are present in the definition of the command word: 

score = score++ 

for maximum score: 

obtain SW 

Provide SW to DB 

Initiate sequential execution of steps according to the data stored in DB 

END 

In order to implement this offline system, we need a sense inventory that could be permanently deployed in the Smartphones. 

WordNet® is an “online lexical database” that could be deployed for this purpose as its browser can be accessed offline. For 

instance, for the command “open messages”, the senses that would be processed are shown in figure 3. 

 
Fig. 3: Sense extraction for “messages” using WordNet® browser. 

The proposed voice input based operational model for 5G Smartphones is shown as in figure 4. The user gives the voice input 

based commands to his / her Smartphone for example “open e-mail”. This command will be converted into text command. This 

text will be further tokenized to generated individual word tokens. These tokens will be utilized to perform word sense 

disambiguation algorithm using an offline thesaurus / sense inventory. The token with maximum generated score will be mapped 

to corresponding sense to find out the most appropriate command sense. This command will then be linked to the database of 

input voice commands to initiate the corresponding action that follows from the command. 

The major advantages that this proposed model has to offer are as follows: 

1) Offline voice based commands could be provided to the Smartphones i.e. there will be no need for 24*7 internet 

connectivity so as to execute the basic Smartphone commands. 

2) It will be easier for the hand held devices to disambiguate the most appropriate sense for a particular command. 

3) The overall effectiveness and efficiency of the hand held devices would increase. 

4) A separate sense inventory would be created for the smartphones which would help in the overall maintenance of the 

system. 
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Fig. 4: Proposed Voice Input Based Operational Model for 5G Smartphones 

V. CONCLUSION AND FUTURE SCOPE 

In this paper, we have presented the concept of a voice input based operational model for 5G Smartphones. 5G provides 

futuristic mobile technology and hence it is necessary that we keep exploring and experimenting with the techniques and 

approaches of operation of such devices that work on this technology. The operational model that we have provided can further 

be extended by adopting other word sense induction techniques. Artificial intelligence capabilities can be added to our model to 

improve its working. 
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