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THE RESEARCH OF WI-FI CHANNEL FOR MULTIMEDIA TRAFFIC

In this paper, we study the influence of environmental parameters on the transmission channel network standard
Wi-Fi, to be able to gain access to new formats multimedia services. It was received transmission rate depending on the
distance and transmission rate depending on the signal strength for channels 20 MHz and 40 MHz. Take into account the
impact of external interferences.

Keywords: wireless channel, Wi-Fi networks, transmission medium.

JI.B. MMXAJIEBCBKHIA, B. €. MOHJIJISIK, P. O. KPACOTA

BiHHHIBKHI HAL[IOHAIBHUN TEXHIYHUN YHIBEPCUTET
JOCJIIKEHHSA WI-FI KAHAJY JJIs1 HEPEJAYL MYJ'[I)TI/IMEI[IVIHOFO TPA®IKY

AHomayisi. B menepiwHili yac cnocmepizaembsbcsi 3Ha4Hull picm Kiabkocmi ma skocmi iHgopmayii sska nepedaembubcs, wo
00yM08/1€HO 3HAYHUM pPO38UMKOM 06'€kmig iHmepHemy peuell ma nepexody Ha Hosi gopmamu myabmumediliHozo mpagiky. Taka
cumyayisi npu3eodums 00 8UHUKHEHHS 3HAYHUX HABAHMAXCEHb HA ICHyHW4i KaHaau nepedavi iHgopmayii, ma 3ymoea0€ HeobXiOHicmb
nowyKy 0nmuMa/abHuUXx piwleHb Npu NPOeKMy8aHHi ma po32opmauHi 6e3npogioHux mepexc. Tomy, 8 daHiill po6omi npogedeHo 00CAIOHCeHHS
en/uey napamempie cepedosuwa nepedaui y kanasnax mepexc cmandapmy Wi-Fi, das mosxcaueocmi ompumanus docmyny do Hosux
dopmamis iHpokomyHikayiliHux nocaye.

Katouosi cnoea: 6esnposionuti kanaa, Wi-Fi mepeaica, cepedosuwje nepedaui.

Introduction

Design and deployment of wireless networks, at present, have been the most rapid development in Ukraine
and abroad. Fird, it's contributed by the devel opment and expansion of the number of devices that have the ahility
to connect to wireless networks that are cost effective and easy to use. Wireless technologies become particularly
widespread in the concept of the internet of things, and implement in the construction of digital houses[1].

Moreover, a present there is a significant increase in the amount and quality of information being
transmitted, due to significant development of objects of the Internet of things and the transition to the new formats
of multimedia traffic [2]. This situation leads to significant pressures on exigting channds of information
transmission, and necessitates the search for optimal solutions in the design and deployment of wireless networks.

In the designing of modern wireless networks, there is amajor problem — the influence of many factors and
environmental parameters on the characteristics of data transmission, which leads to a significant reduction in
bandwidth. This means that there is a probability of interference at any point in time during the same session data,
executed in different environments or at different times and may have different characteristics. Therefore, to
determine the actual characteristics of the network, it is necessary to conduct experimental research channels to the
possihility of carrying multimedia traffic without delay.

Main part

In our case, as environmental research, uses wirdess network standard Wi-Fi 802.11n for digita house

concept [3]. When deploying such a network, we consider the possibility of users access to new types of
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information and communication services, such as
access and formation of high-quality high-definition
video format HD and UltraHD [2], which are directly
introduced to the Internet of things.

Whereas, on Wi-Fi channel information can be
transferred only in haf-duplex mode, to study the
characteristics of the transmission of multimedia traffic
over wirdless channels has been constructed network as
shown in Fig. 1.
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Fig. 1. Structural diagram of the LAN
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Fig. 2. Dependence of the transmission channel from a distance using the circuit connection:
a) SN1-SN3 for channel width 20 MHz; b) SN1-SN3 for channel width 40 MHz;
¢) SN1-SN2 for channel width 20 MHz; d) SN1-SN2 for channel width 40 MHz;
€) SN1-SN2-SN3 for channel width 20 MHz; f) SN1-SN2-SN3 for channel width 40 MHz.
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The main node is the router (R) standard 802.11n. For research use three subscriber node (SN), which are
connected to the router viawireless (WsC) and wired (WrC) channels. To study the channelsto connect subscribers
SN3-SN1, SN2-SN1, SN2-SN1-SN3 with channel bandwidths of 20 MHz and 40 MHz. The research results transfer

speeds and signal strength are shown in Fig. 2 and Fig. 3, respectively.
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Fig. 3. Dependence of the transmission channel from a power using the cir cuit connection:
a) SN1-SN3 for channel width 20 MHz; b) SN1-SN3 for channel width 40 MHz;
¢) SN1-SN2 for channel width 20 MHz; d) SN1-SN2 for channel width 40 MHz;

€) SN1-SN2-SN3 for channel width 20 MHz; f) SN1-SN2-SN3 for channel width 40 MHz.
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In order to study the possibility of transferring modern formats of multimedia traffic in the concept of
digital house five types of video files from the usual format of HD 720p resolution to 4K format UltraHD 2160p
(normal and high quality) were established. In addition, the network is set so that at a distance of Six meters exists
architectural obstacle for wireless channels. For all studies considered that if the video fileis played in rea timewith
no delay and digtortion, the transfer of such traffic is possible, and channel sufficient.

Consider the results of research. As shown in Fig. 2 aand b, using a single wireless channel, if SN1-SN3,
the maximum speed was an average of 5 MB/s for 20 MHz channe width, and 8.5 Mb/s for 40 MHz. This makes it
possible to get accessto all of the above mentioned formats (channd enough) except UltraHD 4K high quality.

Typicaly, the wireless network is not limited to one person, so the study was conducted for the
simultaneous use of two wireless channels scheme SN1-SN2 (Fig. 2 ¢ and d). In this case, transmission rate, for
each subscriber is reduced by about half, which is insufficient for use traffic formats UltraHD by two devices
simultaneoudly.

Considering the third variant of network SN1-SN2-SN3 (Fig. 2 e and f), which is most common in the
congtruction of networks of digital home proved the following feature: the average speed for the two channels is
1 Mb/s higher than the SN1-SN3 for the channel width in 40 MHz.

Investigation of the dependence of transmission speed from the signal strength (see Fig. 3) showed that the
channel wigth with MHz is more stable to reduction of the signal strength at the receiving side (lower slope of
decline curves) as an obstacle (to - 70 dBm) and after obstacle.

Conclusions

Thus, to gain access to new information and communication services in 4K UltraHD formats, in wireless
network, Wi-Fi in the first place, it is necessary to provide direct visibility and possible expansion of the channel
width up to 40 MHz.

When transferring large amounts of information, a number of drawbacks are arised, such as the lack of
duplex transmission, which leads to the divison of bandwidth between the number of subscribers, and
characteristics of traffic flows, characterized by irregularity and self-similarity effects arising from accidental
changes of the transmission medium.

From the study found that for channels of standard Wi-F 802.11n, the presence of obstacles, such aswalls,
reduces bandwidth, as aresult the transmission of multimedia traffic in UltraHD formatsin real timeisnot possible,
but if decrease the format to 720p, consistent reception range is doubled.

When using a spread spectrum, channd width with 40 MHz, it is possible to increase the speed twice and
provide better signal stability, but thisis achieved in the absence of external interference such as neighboring access
points, electromagnetic interference and so on.
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