
Vol 13, Issue 06, June/2022 

ISSN NO:0377-9254 

www.jespublication.com 
Page No:1088 

 
 
 

 
 

Achieving Ultra-Low Latency in 5G 

Millimeter Wave Cellular Networks 
S Srinivasa Rao1, Venkata Sai Kiran Uddavolu2, Shashi Kiran Karumanchi3, Hemanth Sai 

Kumar S4 

#1, Sankran Srinivasa Rao, Department of Electronics and communications engineering, Gitam Deemed 

to be University Rushikonda, Andhra Pradesh, India 

#2,#3,#4, Student, Department of Electronics and communications engineering, GITAM (deemed to be 

University), Gitam Deemed to be University, Rushikonda, Andhra Pradesh, India 

Abstract: The IMT 2020 requirements of 20 Gb/s peak 

data rate and 1 ms latency present significant 

engineering challenges for the design of 5G cellular 

systems. Systems that make use of the mm Wave bands 

above 10 GHz ---where large regions of spectrum are 

available --- are a promising 5G candidate that may be 

able to rise to the occasion. However, although the mm 

Wave bands can support massive peak data rates, 

delivering these data rates for end-to-end services while 

maintaining reliability and ultra-low-latency 

performance to support emerging applications and use 

cases will require rethinking all layers of the protocol 

stack. This article surveys some of the challenges and 

possible solutions for delivering end-to-end, reliable, 

ultra-low-latency services in mm Wave cellular systems 

in terms of the MAC layer, congestion control, and core 

network architecture. 

 

I. Introduction: 

Millimeter-wave (mmWave) communication is 

widely considered to be a promising candidate 

technology for fifth generation (5G) cellular and 

next-generation wireless local area networks 

(WLANs). The wireless industry is already investing 

heavily in developing systems that operate in the 

mmWave bands, which are attractive because of the 

large quantities of available spectrum and the spatial 

degrees of freedom afforded by very high-

dimensional antenna arrays (which are possible 

thanks to the smaller size of antenna elements at 

higher frequencies). Regulatory agencies are also 

beginning to consider defining new licensed and 

unlicensed bands for commercial use. Although 

mmWave radio links are already used in a variety of 

commercial applications such as satellite and point-

to-point backhaul communications, until recently 

they were considered impractical for mobile access 

networks due to severe vulnerability to shadowing 

and poor isotropic propagation loss. Results from 

recent measurement campaigns have demonstrated 

that the limitations of the mmWave channel can 

indeed be overcome by high-gain smart antennas, 

meaning that this spectrum can now, for the first 

time, be exploited to provide an order of magnitude 

or more increase in throughput for mobile devices [1, 

2]. 

Ultra-wideband mmWave access has now been 

recognized as a means of achieving the IMT2020 

requirements of 100 Mb/s cell edge and 20 Gb/s peak 

rate, and is expected to play a key role in future 

wireless networks. Prototypes have already been 

demonstrated that can approach such data rates [3]. 

However, the requirements for latency that have been 

proposed are perhaps even more daunting than the 

need for high throughput. Achieving the near 

instantaneous user experience required by many of 

the anticipated “killer apps” of the 5G Tactile 

Internet, like immersive virtual reality, augmented 
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reality, telesurgery, and real-time cloud/fog 

computing, may necessitate end-to-end (E2E) 

latencies to be reduced below 10 ms. Other emerging 

use cases like mission-critical machine-type 

communication (MTC) and control of self-driving 

cars present a need for less than 1 ms of latency [4, 

5]. 

While the mmWave bands potentially enable ultra-

low latency and massive bandwidths at the physical 

(PHY) layer, realizing this level of performance for 

E2E services presents significant engineering 

challenges. Many aspects of the way cellular systems 

are designed must be reconsidered if the potential of 

the mmWave bands is to be fully realized to meet the 

requirements of next-generation devices and 

applications. In particular, achieving ultra-low 

latency in mobile networks calls for a reworking of 

the entire protocol stack from the ground up. This 

article surveys some of the challenges and possible 

solutions for delivering high-rate, ultra-low-latency 

E2E services in 5G cellular systems. We focus on 

three critical higher-layer design areas: 

 Low-latency core network architecture  

 A flexible medium access control (MAC) 

layer  

 Congestion control. 

We discuss some key limitations of current 4G core 

networks for providing low-latency E2E services. We 

review the state-of-the-art research on mobile edge 

cloud (MEC) architectures, which promise to reduce 

delay by moving core data centers and network 

functions closer to the end user. However, optimizing 

the core network may not, by itself, be sufficient to 

meet the delay constraints of certain applications. We 

discuss how the radio stack and, in particular, the 

MAC layer will also need a fundamentally new 

design to provide sub-millisecond over-the-air 

latency. We then move up the stack and consider how 

optimizations may be required at the transport layer 

to address the high variability in the 

mmWavechannel in order to reduce round-trip times 

(RTTs) while maintaining high E2E reliability. 

II. Existing system: 

Millimeter-wave (mm Wave) communication is 

widely considered to be a promising candidate 

technology for fifth generation (5G) cellular and 

next-generation wireless local area networks 

(WLANs). The wireless industry is already investing 

heavily in developing systems that operate in the mm 

Wave bands, which are attractive because of the large 

quantities of available spectrum and the spatial 

degrees of freedom afforded by very high-

dimensional antenna arrays (which are possible 

thanks to the smaller size of antenna elements at 

higher frequencies). Regulatory agencies are also 

beginning to consider defining new licensed and 

unlicensed bands for commercial use. Although mm 

Wave radio links are already used in a variety of 

commercial applications such as satellite and point-

to-point backhaul communications, until recently 

they were considered impractical for mobile access 

networks due to severe vulnerability to shadowing 

and poor isotropic propagation loss. Results from 

recent measurement campaigns have demonstrated 

that thelimitations of the mm Wave channel can 

indeed be overcome by high-gain smart antennas, 

meaning that this spectrum can now, for the first 

time, be exploited to provide an order of magnitude 

or more increase in throughput for mobile devices. 

III. Proposed system: 

While the mm Wave bands potentially enable ultra-

low latency and massive bandwidths at the physical 

(PHY) layer, realizing this level of performance for 

E2E services presents significant engineering 

challenges. Many aspects of the way cellular systems 

are designed must be reconsidered if the potential of 

the mm Wave bands is to be fully realized to meet the 

requirements of next-generation devices and 
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applications. Achieving ultra-low latency in mobile 

networks calls for a reworking of the entire protocol 

stack from the ground up. This article surveys some 

of the challenges and possible solutions for delivering 

high-rate, ultra-low-latency E2E services in 5G 

cellular systems. To achieve very low latency and 

react to very rapidly varying channels, control 

messages such as scheduling requests and channel 

quality indicator reports will need to have frequent 

opportunities for transmissions. These short control 

messages will thus incur significant overhead if they 

cannot be transmitted efficiently. 

 

Proposed block diagram for FBMC 

IV. Results 

 

Spectrum of WHT-CFBMC system. 

 

PAPR of WHT-CFBMC system 

 

BER vs SNR of WHT-CFBMC system 

V. Conclusion 

This paper proposes a new preamble design and 

corresponding channel estimation algorithm for 

FBMC/OQAM system. The Zadoffchu sequence 

used to generate the long preamble structure for the 

frame. The performance results show that the 

proposed preamble-based method performs well than 

the conventional preamble structure in the following 

attributes spectral efficiency, and reduced PAPR 

values. Moreover, the proposed algorithm has low 

complexity which makes efficient bit error rate 

performance with respect to signal to noise ratio and 

mean square error. Hence it directly applicable to 

advanced mobile systems like 5g. 
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