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Introduction

\/

% Objective
= To analyse the video streaming performance in a typical home
Wi-Fi network with various scenarios

= In terms of delay, throughput, jitter and packet received

\/

< Introduction on Wi-Fi

= WLAN, IEEE 802.11, WPA/WPA2

= 802.11 a/b/g/n/ac (802.11g most popular)

= 24 &5GHz

= Higher power consumption

= Data rate up to 54 Mbps for 802.11 a/g

= 802.11n (MIMO), data rate up to 600 Mbps
= Range 20 meters (66 feet) indoors




Introduction

“* Video Streaming Protocols

= Highest BW and Bit Rate
= 100 kbps for low guality, over 3 Mbps for HD

= Streaming stored/live video, Video over IP
= Video Compression and Quality

= Delay Sensitive & Loss Tolerance for Conference
= Streaming Live : Delay Tolerance of 10 sec

= HTTP & UDP, DASH, RTP ...
= Client Buffering




Implementation

\/

% Topology
< Application




Implementation
Topology

One WLAN-Ethernet Router, One Ethernet Server, 100BaseT
Link

Users: mobile WLAN Workstations

Application: VOIP, Browsing, Video (News, Star Wars, LOTR)
User of Interest: News Client

WLAN : WLAN
. Heawyp Erowsing . Light Browsing .




Implementation

\/

< Application

= Video traces e.g. News broadcast at 30 FPS
= Default VolP and browsing applications

[F (Frame Interarrival Time Information) Table *x |0

Attribute [walue

[Incoming Stream Interarrival Time (seconds)|constant (0.03333)
Cutgoing Stream Interarrival Time (second...[Mone

Dietails Promaote k. | Cancel

1. Throughput, packets received |

500,000

2. End-to-end delay :

7,000,000
£,500,000
£,000,000
5,500,000
5,000,000
4,500,000
4,000,000
3,500,000
3,000,000
2,500,000

*Desired Statistics

1,500,000

I’

average (in Wireless Lan.Throughput (bits/sec))

B Ohiject: Heawvy Browsing of Office Metwark
W Ohiject: Light Browsing of Office Metwark
O Ohject: Video User — Mews of Office Metwork
O Ohject: Video User 2 — 5W of Office Metwark

O Ohject: WalF of Office Metwark

average (in Wireless Lan. Throughput (bitsfsec))

T
Ornin Smin

T T T T
10min 15min 20min 25min

3. Variation in delay




Simulation & Analysis

“*Case 1: Increasing Load and Data Rate
“*Case 2. Comparison of 802.11a/g/n
“*Case 3: Effect of Distance




Simulation & Analysis

= Case 1:

News User and added clients (Light/Heavy Browsing, VoIP,
LOTR) with 802.11g at 18 Mbps

Video User - News of Office Network Video User - News of Office Network
W av_stream-Mews_185g-DES-1
W 3 _stream—Mewrs_158g-DES-1 B av_stream-News_and_all_LOTR_18g-DES—1
B aw_stream-Mews_and_all_LOTR_18g-DES-1 O av_stream-News_and_all_S%_18g-DES-1
O aw_stream—Mews_and_all_SW_18y-DES-1 2 widen Conferencing. Traffic Received (packets/sec)
average {in Wideo Conferencing.Packet End—to—-End Delay {sec))
0.070 32
0.065 30 \N > uina Vﬁ
0,060 1 2 V WY
0.055 7
24
0.050 4
22
0.045 1 a0
0.040+ i
0.035 16
0.030 144
0,025 127
0.020- ]
o
0.015 -
B
0.010 —J o
0.005 1 % 5
0.000- . . . . . 0 : . . . .
Orit St 1 0rnity 15min 20mik 28t ity St 10rmin 15rmiry 20rmiry 25min
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Simulation & Analysis
= Case 1: 802.11q, Increase Data Rate (18-54 Mbps)

» Increasing data rate lowers end-to-end delay and improves
throughput

» Recommend at least 48 Mbps based on results

W av_stream—Mews_and_all_LOTR_18¢-DES-1 M av_streamn-Mews_and_all LOTR_18g-DES-1
e e B o svean evs o 3 (056D
Ol v at am—News:and:aJI:LDTH:48g—DES—1 O av_stream—MNews_and_all_LOTR_S4g-DES-1
O av_strearn—Mews_and_all_LOTR_54g-DES-1 Video Conferencing. Traffic Received (packetsisec)
average {in Wideo Conferencing.Packet End—to-End Delay {sec)) #
0070
324
0.0E5
30 fr——
0.050
28
0.055
251
0,050
241
0.045
224
0.040
20
0.035
184
0.030
165
0.025
144
0.020
00154
00104
0.005 -\)
0.000 i : i : i
Qi Sty 10rnit 15rnity 20rnit 25mit
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Simulation & Analysis

Case 2 :
= Comparison of a, g & n standards
= n:39 & 58.5 Mbps with 5 GHz band, g/a: 54 Mbps
= 802.11n outperforms others

B 2y _stream—hews_and_all LOTR_39n_35_ghz-DES-1 B av_stream—Mews_and_all_LOTR_38n_5_ghz-DES-1
W = _stream-—Mews_and_all_LOTR_S4a-DES-1 » _ T Al o0 “REC_
D 3 _stream-Mews_and_al_LOTR_S4y-DES—1 E av—siream mews_ang_g:_tgm_gia %Eg 11
O av_stream-Mews_and_all_LOTR_585n_5_ghz-DES-1 b SUAEEI= ) G| Bl LarE=bIEE=
) ) - O aw_stream—Mews_and_al_LOTR_535n_5_ghz-DES-1
averae (in Video Conferencing.Packet Delay Wariation )
0.000045 average (in Widen Canferencing.Packet End—to-End Delay (sec))
0.0055
0.0000404 0.0050 4
0000035 0.0045
0.0040
0000030
0.0035 1
0000025 -
0.0030
0.000020 0.0025 4
0.0020 1
0.000015
0.0015
0.000070
0.00104
01000005 0.0005 4
0.000000 . : . . : E"'I'E'D'_ ._ — — — —
i S 10min 15min 20min 25min Z0min Omiry Srhir 10min 15min 20rmin 25min
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Simulation & Analysis

Case 3:
= Effect of Distance: News User Moving along the path below

E’Ii'j:l

=
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Simulation & Analysis

= Case 3.
» Trade off between high frequency & range
» Trade off between data rate & range

» Shortest range with 802.11n (58.5 Mbps, 5 GHz), longest range
with 802.11g (54 Mbps, 2.4 GHZz)

W av_stream—News_and_all_LOTR_39n_S_ghz_trajectory-DES-1 M av_stream-Mews_and_all_LOTR_39n_S_ghz_traiectory-DES -1
B av_stream—News_and_all_LOTR_S2n_S_ghz_trajectory-DES-1 W av_stream—News_and_all_LOTR_S2n_5_ghz_traisctory-DES-1
O av_stream—News_and_all_LOTR_Sda_trajectory-DES-1 O av_stream-Mews_and_all_LOTR_S4a_trajectory -DES-1
O av_stream—Mews_and_all_LOTR_Sdg_trajectory-DES-1 O av_stream—News_and_all_LOTR_S4g_trajsctary -DES-1
O av_stream—Mews_and_sll_LOTR_385n_5_ghz_trajectory-DES-1 O av_stream—Mews_and_all_LOTR_585n_5_ghz_trajectory-DES -1
Wideo Conferencing Traffic Received (packetsizec) average (in Wirelesz Lan Throughput (bitzisec 1)
35 2,000,000
36 1,800,000
34 1,300,000
324 \ 1,700,000
30 1,500,000
254 1,500,000
264 1,400,000
- 1,300,000
1,200,000
224 o
1,100,000
204
1,000,000
15
400,000
16
00,000
189 700,000 1
125 £00,000
104 500,000
81 400,000
£ 300,000
44 200,000
2 100,000 4
D = T T T h T T T T T T T D _J T T T T T
Orn O3 Om 305 1m O3 1 305 2m 05 2m 303 3m O3 3m 305 4m 05 4rn 3035 S 05 Sm 3035 O O3 1m 03 2m Os 3m Os 4m Os Sm Oz
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Discussion/Conclusion

» Difficulties
» Unfamiliar with Modeler’s video conferencing, browsing, VolP applications
» Decisions on topology, scenarios, and test cases

» Future Work
»802.11ac and compare to 802.11n
» WiFI's competitors
» HiperLAN (European 802.11)
» Ethernet
» WIMAX
» Add more throughput intensive applications

» Things learned
» High throughput applications have the most effect on a network
» Typical characteristics of video: high bit rate and throughput, sensitive to delay
» Higher rate of transmission increases throughput and decreases delay
» 802.11n tends to perform better than 802.11a/g in terms of delay
» Standards using 2.4 GHz band have longer range

» Trade-off between high data rate vs. shorter range
15




Thank You!

Questions?
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