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Wireless Access Network Virtualization Based on Distributed Antenna Systems
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ABSTRACT

In this paper, we propose a wireless access network virtualization algorithm based on a digital unit (DU)-radio unit (RU) separated network
structure in a cellular network with multiple radio access technologies (RATs). The proposed wireless access network virtualization algorithm
consists of a baseline access network virtualization, RAT virtualization, and access path migration algorithms. Final wireless access network
virtualization is performed by sequentially performing these procedures. Through system-level simulations which assume 3GPP LTE and
WiMAX systems, the performance of the proposed wireless access network virtualization is evaluated in terms of system throughput for two
scenarios according to asymmetry of network traffic load. Numerical results show that our proposed wireless access network virtualization
algorithm achieves significant system throughput gain even in asymmetric traffic load and user distribution situations.
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Table. 1 RAT Virtualization Algorithm

[RAT Virtualization Algorithm]
After a basedline wireless access network virtualization (WANV) procedure,
For AU,, a € A where A is set of AUs
For RAT;, i € R where R is set of RATs
For FA;, j € F where F is set of non-allocated FAs
— Measure SINR of user k for RAT; and FA;, fy,?’] ) when k € I,
where II, ; = {kl|active & not scheduled & dual mode & serving AU = a & serving RAT # i}.
— Determine a best user, ka )

(iy5
k?i,j) = fegl'_[“ax ;’”( where Ty, (t) is the average throughput of user k at ¢.
End
End

End
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Table. 2 Access Path Migration Algorithm

[Access Path Migration (APM) Algorithm)]
After RAT Virtualization,
For AU,, a € A where A is set of AUs
For RAT;, i € R where R is set of RATs
For FA;, j € F where F is set of non-allocated FAs
~ Measure SINR of user k for RAT; and FA;, 3"} when k € T, ,,
where Iz ; = {k|active & not scheduled & serving AU # a & serving RAT = i}.
@G} _ si” -
’ ZteA\{a} by +ZCEC Yiea i +1/p’
where S is the sigmal term, I is the interference term, and p denotes the transmit SNR, p =
— Determine a best user((al?{(gaj)) )}

argmax Yy

Ky = kel o where T} (t) is the average throughput of user k at t.

E[|z|?]
No

End
End
End
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