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Motivation

In fifth generation (5G) networks, increasing the number of mobile users
and devices will increase the information that they exchange between each
other. As a result, not only finding an appropraite information is time
consuming and confusing, but also retrieving the requested information
without any delay is impossible.

» There should be some mechanisims to help users investigate through
the information and figure out the most proper one, based on their
prefrences (Collaborative Filtering Algorithms).

» There should be some ways to lower the end-to-end latency (Caching).
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» Generating automatic predictions based on user's preferences and
similar information from other users

» Storing the predicted information in the caches which are located
close the users
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Technical Issues Related to Caching

» Where to cache?

EPC RAN
Hit ratio Higher | Lower
Ease of Maintenance Higher | Lower

Relaxing Backhaul Links No Yes

Decrease in Latency Lower | Higher

» What to cache? popular contents, predicting future request, . . .
» What to release? FIFO, LFU, LRU, . . .
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Technical Issues Related to Caching ( Related Works )

Caching methods Advantages Disadvantage
P cannot avoid duplicate
| transmission of same content

Web caching

content aware using URL

with different URLs

decrease end-to-end latency P temporary content cannot be
cached
P save prominent amount of
i bandwidth
Byte CaChlng P decrease end-to-end latency P not proactive
P can be applied to all types of
Internet traffic
» proactive P request c_oming from a user
P-U P P cannot signal another request
P decrease end-to-end latency that will come in a small
amount of time
M b d f h P proactive >
cannot predict the first
arcov base pre etc Ing P if use higher order models, requestp
have had accurate predictions
> proactive
P generating additional data
. . P decrease end-to-end latency traffic
Semantic caching .
P able to smartly predict >
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Technical Issues Related to Collaborative Filtering
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Figure: Memory and model based CF
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Technical Issues Related to Collaborative Filtering

Challenging issues related to user-based CF algorithms

» dealing with large amount of sets
> sparse data base

» scalability
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Technical Issues Related to Collaborative Filtering

Item-based CF algorithms
» Jaccard
» Cosine

» Centered Cosine (Pearson correlation)
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Example scenario

retrieve result for cnme:dy movie
from Internet through EPC

metadata are get metadata search for comedy
generated movie in the cache

”QV RO

EPC : Internet
‘\\’ J |
\ get subsequent metadata found subsequent prefetch similar CUﬂ‘tE!ﬂS
! metadata in the cache according to CF

@
serveitto |he user

rate the mowe for _J

further predictions
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SDN architecture

Applications Examples: Security, Network Update, QoS

| SDN Application | | SDN Application l I SDN Application I

Northbound Interfaces

Control Plane PhysicalVirtual Controller
Control Control Control Control Control
Palicy Policy Palicy Policy Policy

( Data plane Communication Protocol )

Southbound Interfaces

Data Plane @ @ ‘

Physical Switch Virtual Switch  Network devices

Figure: Software Defined Network architechture
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Network Slicing

$ : 4 Slice for smartphones
[ Virtualization, SDN, NFV

Edge cloud LR et External
5G RAMN Core cloud networks

Figure: Network Slicing
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Future Works

» Implementing the example scenario based on SDN architecture

» Optimize the performance of the network by optimization problems
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