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 Terahertz and millimeter wave communications

 Dynamic spectrum sharing and policy for 5G and beyond mobile networks

 Cognitive radio networks and spectrum sensing techniques

 Co-channel interference analysis, mitigation, avoidance, and cancellation strategies

 In-building small cell network planning, design and deployment

 Planning, design and development of spectrum sharing algorithm for homogeneous (mobile

networks) and heterogeneous networks (mobile networks and satellite networks)

 Radio resource allocation and scheduling policy and algorithm

 Mobile MAC layer and Physical layer issues

 Proof-of-concept evaluation of virtualization and Slicing of 5G radio access network (RAN)

 Cloud RAN (CRAN) in 5G era

 Fronthaul design for CRAN
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SESA: Traditionally, each MNO in a country is allocated statically and exclusively to an equal

amount of the licensed spectrum, termed as Static and Equal Spectrum Allocation (SESA),

for a long term, irrespective of the demand of its users.

However, SESA suffers from a low spectrum utilization since

• a great portion of the allocated spectrum to an MNO may be either unused or underutilized,

• while the other MNO suffers from an insufficient amount of spectrum,

due to the variation in user demands of MNOs with time and locations.

This raises concerns over how to allocate the spectrum among MNOs such that required user

demand can be served while ensuring an efficient countrywide spectrum utilization.

Spectrum allocations have a significant impact on the efficient utilization of radio spectrum.

• One way to address is to allocate spectrum flexibly to an MNO in accordance with its number of subscribers.

• FUSA: Since the number of subscribers of an MNO is usually different from that of others,

such a flexible and on-demand spectrum allocation technique allocates an unequal amount of

spectrum to MNOs, termed as Flexible and Unequal Spectrum Allocation (FUSA).
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• CFSA: Another key technique is to allow access to the countrywide full spectrum to each

MNO subject to managing Co-Channel Interference (CCI) from one MNO to another, termed

as Countrywide Full Spectrum Allocation (CFSA).

• CFSA takes advantage of allocating a large amount of spectrum to each MNO to address the required QoS, as

well as the dynamic allocation of the spectrum to each MNO.

• To address the high bandwidth availability for an MNO indoors, the 28 GHz band has been

considered as a potential mmWave band due to its favorable indoor characteristics to address

a high data rate and capacity demand within a short distance.

Figure 1. An illustration of SESA, FUSA, and CFSA techniques at any term tr.
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Hence, we intend to evaluate SESA, FUSA, and CFSA techniques indoors for 28 GHz spectrum

in terms of Spectral Efficiency (SE), Energy Efficiency (EE), and Cost Efficiency (CE).

The amount of allocated spectrum to an MNO o in SESA at any term 
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Define Cost Efficiency (CE) as the cost required per unit

achievable average capacity (i.e., per bps)

System-level average aggregate capacity, SE, EE, and CE for all

MNOs
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Figure 2. Performances of FUSA and CFSA with respect to SESA.

Table I. Default Parameters and AssumptionsFrom Figure 2, It can be found that

FUSA improves SE by 22.8%, EE by 18.56%, and CE

by 18.56%, whereas

CFSA improves SE by 164.27%, EE by 74.77%, and

CE by 59.64% in comparison with that of SESA.

Hence, CFSA provides the best SE, EE, and CE

performances of all techniques.

Performance Results

Issues with CFSA implementation 

• CCI Management Systems

• Countrywide Spectrum Manager

• Spectrum Licensing Fees 



Conclusion 

• We have presented three spectrum allocation techniques, namely SESA, FUSA, and CFSA,

and

• shown that CFSA outperforms SESA and FUSA techniques in SE, EE, and CE such that

• CFSA can be considered as a potential spectrum allocation technique for Fifth Generation

(5G)/Sixth Generation (6G) mobile networks.
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