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What is 4G and 5G







Motivation

• Determine if 5G networks are actually better than 4G, or if it is not 
significantly better

How?
• Analyze and compare the channel performance between 5G and 

4G cellular networks



Database

Carried out in Nice, France

“… Massive 4G and 5G dataset collection campaign using 
commercial 4G and 5G networks, where we consider YouTube as 
a baseline for video streaming to collect Channel Level Metrics 
(CLM) and YouTube Quality of Experience (QoE) logs with 1-
second granularity.”



What is in the data?

Null hypothesys
• The distribution of (Youtube QoE/Network Channel) metrics is the same

2 types of data
• YouTube Quality of Experience (QoE) 

data
• Resolution, percentage of loaded bytes, 

record of events (playing, paused, 
buffering)

• Channel Level Metrics (CLM)
• Information about mobile network and 

received power
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YouTube QoE Logs of Percentage of Bytes Loaded

0 100 200 300

Time(s)

0

50

100

Lo
ad

ed
 P

er
ce

nt
ag

e

Video 1

13 experiments

0 200 400

Time(s)

0

50

100

Lo
ad

ed
 P

er
ce

nt
ag

e

Video 2

29 experiments

0 200 400 600

Time(s)

0

50

100

Lo
ad

ed
 P

er
ce

nt
ag

e

Video 3

12 experiments

0 2 4 6

Time(s) 10 4

0

50

100

Lo
ad

ed
 P

er
ce

nt
ag

e

Video 4

72 experiments

0 200 400 600

Time(s)

0

50

100

Lo
ad

ed
 P

er
ce

nt
ag

e

Video 5

37 experiments

0 1 2 3

Time(s) 10 4

0

50

100

Lo
ad

ed
 P

er
ce

nt
ag

e

Video 6

57 experiments

0 1000 2000

Time(s)

0

50

100

Lo
ad

ed
 P

er
ce

nt
ag

e

Video 7

15 experiments

0 200 400

Time(s)

0

50

100

Lo
ad

ed
 P

er
ce

nt
ag

e

Video 8

3 experiments

0 200 400

Time(s)

0

50

100

Lo
ad

ed
 P

er
ce

nt
ag

e

Video 9

13 experiments

0 500 1000 1500

Time(s)

0

50

100

Lo
ad

ed
 P

er
ce

nt
ag

e

Video 10

40 experiments

0 100 200

Time(s)

0

50

100

Lo
ad

ed
 P

er
ce

nt
ag

e

Video 11

13 experiments

0 200 400 600

Time(s)

0

50

100

Lo
ad

ed
 P

er
ce

nt
ag

e

Video 12

18 experiments



YouTube QoE Logs: 
Events

 Buffering  events in 4G
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 Buffering  events in 5G
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• Buffering events

• Change detection on  ‘Video Quality’

Wilcoxon rank sum test
ranksum(A,B)

• null hypothesis:
distributions of 4G and distribution 
of 5G have equal medians

Results:

• Reject null hypothesis for dist. of 
buffering events

• Failure to reject null hypothesis for 
dist. of changes in video quality

mean  =   4.667    
std       =   11.36

mean  =   2.350
std       =   1.659

mean  =   1.667
std       =   1.164

mean  =   1.772
std       =   1.508
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Thank you!
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