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ABSTRACT

In this paper, we propose a cache algorithm based on user’s context for enterprise/urban smallcell
environments. The smallcell caching method is to store mobile users’ data traffic at a storage which is equipped
in smallcell base station and it has an effect of reducing core networks traffic volume. In our algorithm, contrary
to existing smallcell cache algorithms, the cache storage is equipped in a edge server by using a concept of the
Mobile Edge Computing. In order to reflect user’s characteristics, the edge server classifies users into several
groups based on user’s context. Also the edge server changes the storage size and the cache replacement
frequency of each group to improve the cache efficiency. As the result of performance evaluation, the proposed
algorithm can improve the cache hit ratio by about 11% and cache efficiency by about 5.5% compared to the

existing cache algorithm.
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Table 1. Parameters of proposed small cell cache algorithm

Parameters Description
S Total cache storage size
Cache(i) | Cache storage of group G,

S, Size of cache storage allocated group G;
i Index of group G,
J Popularity rank of contents
oF Popular contents of group G;
Fe, Size of C;
C Cached contents of which
B30 number of request is 0
0,_,_[, SiZG Of q,_],()
. Number of request for
i content j of group G,
t, Start time
tfinal Finish time
Initial frequency of the
% contents update
Traffic size for
B
! the contents update of group G;
H,, Cache hit ratio of group G at time t

Phase 1: User grouping
Classify users into groups ¢G; based on user’s

characteristics for i= 1,2,...n

Phase 2: Initial caching
At initial time t,: Allocate same cache storage size
for each group
S,;=8/n for i=1,2,..n
For j=1:1:1

Pre-fetch ¢, at

Cache(i) for i=1,2,..n

and j=1,2,...0

1
If 5,< ) F.
j=1 ’

Break
End if

End

Phase 3: Update cache storage size
For t=ty:ay:ts,,

1
Calculate R;= Y r,;x F,
j=1 ’

S. =

i

End

for i=1,2,..n

x§ for i=1,2,..n

Phase 4: Update fetched contents
For t=ty:a:ty.,
If 7,,> H

a <—ag
Remove C,;, at Cache(s)
For j=1:1:1
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Pre-fetch ¢,; at Cache(i) for i=1,2,.n
and j=1,2,...0

Else
a<—a—p
Remove C;;, at Cache(:)

For j=1:1:1

!
Calculate ) F,
=1
l
If Fpp <Y F,
w= 2l

i
B — EFC
=1 hl

=
Break
End if
End

i

!
If Yori;x Fo. 2 B
=1 Y

For j=1:1:1
Prefetch ¢;; at Cache(i) for i=1,2,..n
and j= 1,2,...1
1
If Fp <)F.
30 le Wi

Break
End if
End
End if
End if
End

3l 3. ARBRe 434 A baelEe) e
Fig. 3. pseudo code of proposed small cell cache
algorithm
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Table 2. Parameters of the performance evaluation

Parameters Values
Type of smallcells Enterprise/urban small cells
Number of smallcells 4
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Size of a content 7.8 MB
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keywords 11~100 ranked keywords : 43.36%
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update (a;)
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update frequency (p)
Size of total cache storage 416 MB
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