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Problem Statement

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

SESA: Traditionally, each MNO 1n 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, 1rrespective 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 MNQOs 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.

* One way to address 1s 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).



Problem Statement

* CFSA: Another key technique 1s 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.
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Figure 1. An illustration of SESA, FUSA, and CFSA techniques at any term z..
* To address the high bandwidth availability for an MNO 1ndoors, 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.



Scope and Mathematical Analysis

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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In CFSA, the amount of spectrum allowed to access by each MNO
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To avoid CCI in time-domain for CFSA, we consider time orthogonality in allocating the full
spectrum to small cell User Equipments (UEs) of all MNOs such that in any TTI # Small cell UEs
(SUs) of only one MNO in a building can be scheduled using techniques, such as the Almost
Blank Subframe (ABS) based Enhanced Intercell Interference Coordination (eICIC).



Problem Formulation
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Performance Evaluation

Performance Results

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

Parameters and assumptions Value
FUSA improves SE by 22.8%, EE by 18.56%, and CE = Countrywide 28 GHz spectrum. 200 MHz; 4; N
by 18.56%, whereas MNOs, and subscribers

Number of subscribers for 20%, 30%, 20% and
CFSA improves SE by 164.27%, EE by 74.77%, and MNOs 1.2.3. and 4 10% of N¢
CE by 59.64% in comparison with that of SESA. E-UIRA sumulationcase 3GPP case 3
) Small cell model A building with square-grid apartments
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Figure 2. Performances of FUSA and CFSA with respect to SESA.



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 (6GG) mobile networks.
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