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Abstract

This study aims to investigate the impact of Packet Loss and Latency on the performance of a 35 Mbps Fiber
to the Home (FTTH) connection. Experiments were conducted in a controlled environment using iPerf3, Ping to
measure and NetEm to simulate network imperfections. Data was collected during two distinct periods, daytime and
nighttime, to compare the effects under different network traffic conditions. The results revealed that the Transmission
Control Protocol (TCP) is highly susceptible to both Packet Loss and Latency, with as little as 1% Packet Loss causing
a more than 80% drop in TCP Throughput and an increase of 100ms in Latency resulting in a more than 50%
Throughput reduction. In contrast, the User Datagram Protocol (UDP) Throughput remained largely unaffected by
these impairments, with data transfer speeds consistently close to 35 Mbps. However, Packet Loss directly impacts
the quality of UDP-based real-time services, while increased Latency introduces noticeable delays that degrade the
user experience. The findings indicate that both Packet Loss and Latency significantly affect user experience, albeit
through different mechanisms, highlighting the critical need for improving network quality.

Key words: Packet Loss, Latency, Throughput, Transmission Control Protocol (TCP), User Datagram Protocol
(UDP), Fiber to The Home (FTTH)
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293. £13T0N0W, Throughput UDP #i0&i3613¢) Tuaztiu
Mn397iu 35 Mbps, N1U491299 Latency Acd Uiy (e
é"ljﬁ‘mmzﬁuz‘f’@mcsﬁénm Throughput TCP, T0g)
gl3cunsmu%uéyum"’ﬁm@nﬁjqunéﬂ 50%, c§jﬁm
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an 20U QIR QIR % Ny P-value
(Mbps) (Boxom | (So30mn | Ujuudy (Sig)
3] 2) (%)
1 UDP Sulmn
(Client) 35 35 0.00% N/A
2 UDP Sulmn
(Server) 33.03 349 5.66% 0.022095
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(Client) 34.62 35.01 1.13% 0.117943
4 UDP olmn
(Server) 35 35 0.00% N/A
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2 TCP 010lgn 61.48 58.49 -4.85% 0.6476
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an ny
an | DIV | Povalue,
¥ Packet Time X Baseline Baseline
24 (Mbps) Loss slot | ey (%) (Sig)
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2 21.12
1 4.69 -84.58% 0
(1%) 2 4.86 -76.98% | 0.000001
1 3.32 -89.09% 0
» (2%) 2 2.95 -86.05% 0
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2 4.59 -77.53% | 0.000001
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2 2.82 -86.19% 0
TCP anolon (5%) 1 1.57 -94.74% 0
(Server) 2 1.66 -91.85% 0
3 (Baseline) 1 19.24
2 33.5
(1%) 1 29.43 52.99% 0.01483
2 3247 -3.07% 0.034516
(2%) 1 28.71 49.25% 0.019215
2 32.39 -3.31% 0.198366
TCP avolma (5%) 1 29.89 55.39% 0.00924
(Client) 2 32.1 -4.18% 0.016037
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(1%) 1 29.45 52.41% 0.0147
2 3247 -3.07% 0.035533
(2%) 1 28.72 48.63% 0.019145
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an nuy
¥ an Uguudy, P-value,
24y Packet Time . Baseline Baseline
(Mbps) Loss slot Y (%) (Sig
1 (Baseline) 1 35
2 35
1 35 0.00% N/A
(1%) 2 34.96 -0.11% 0.343436
o 1 35 0.00% N/A
UDP 8u %) 2 35 0.00% N/A
Tgn 1 35 0.00% N/A
(Client) (5%) 2 35 0.00% N/A
2 (Baseline) 1 33.03
2 349
(1%) 1 34.39 4.12% 0.076789
2 34.58 -0.92% 0.000107
(2%) 1 33.51 1.45% 0.553829
UDP Su 2 34.18 -2.06% 0
. (5%) 1 3182 | 3.66% 021427
(Server) 2 32.41 -7.13% 0.000779
3 (Baseline) 1 34.62
2 35.01
(1%) 1 34.84 0.64% 0.421468
2 35 -0.03% 0.343436
(2%) 1 349 0.81% 0.27777
UDP 010 2 34.94 -0.20% 0.12004
. (5%) 1 3475 | 0.38% 0.703968
(Client) 2 34.96 -0.14% 0.2528
4 (Baseline) 1 35
2 35
(1%) 1 35 0.00% N/A
2 34.93 -0.20% 0.343436
%) 1 35 0.00% N/A
UDP 019 2 35 0.00% N/A
. (5%) 1 35 0.00% N/A
(Server) 2 35 0.00% N/A
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1 0 0.00% N/A
_UupP (2%) 2 0 0.00% N/A
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2 0
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(1%) 1 0 0.00% N/A
2 0 0.00% N/A
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UDP 2 0 0.00% N/A
aolma (5%) 1 0 0.00% N/A
(Server) 2 0 0.00% N/A




Journal of Science and Teacher Education (JLSTE), 1(2), 511-524

client server client server

1 I
0

client server

client server

upload download upload download

2090298 1 2090998 2

mbaseline mpacketlss 1%  mpacketlss 2% packetlss 5%

Ul 4.7 nswUgunjuaIReay Packet Loss UDP &

WSutiunziiuaan Packet Loss

0100279 4.8 §192(8 Latency TCP 1 tOSutiunziiu

91N Packet Loss §93(0Q381 1 ((a¥ 809071 2.

an nw
" & Uguedy, | povalue,
24y Packet Time . Baseline Baseline
(Mbps) Loss slot W (%) (Sig
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en | UL | pvalue,
¥ Time X Baseline Baseline
241 (Mbps) Latency slot Y (%) (Sig
1 (Baseline) 1 30.45
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2 (Baseline) 1 29.77
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(Client) 2 7.77 -76.80% 0
4 (Baseline) 1 19.32
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2 14.82 -55.76% 0.00011
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an nmuy
. an Uguedy, | povalue,
a4y Time . Baseline Baseline
(Mbps) Latency slot Y (%) (Sig,
1 (Baseline) 1 35
2 35
1 35 0.00% N/A
(100ms) 2 35 0.00% N/A
o 1 35 0.00% N/A
UDPSU | (1soms) [ 2 35 0.00% NA
ga 1 35 0.00% N/A
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(100ms) 1 34.98 1.04% 0.145708
2 35.01 0.00% 1
(150ms) 1 35 1.10% 0.126224
UDP 010 2 35 -0.03% 0.343436
na (300ms) 1 34.95 0.95% 0.183898
(Client) 2 35 -0.03% 0.343436
4 (Baseline) 1 35
2 35
(100ms) 1 34.85 -0.43% 0.343436
2 35 0.00% N/A
(150ms) 1 35 0.00% N/A
UDP 010 2 35 0.00% N/A
na (300ms) 1 34.82 -0.51% 0.343436
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an . an nwd3ucdy P-value,
24y Time . , Baseline Baseline
(Mbps) Latency slot Y (%) (Sig)
1 (Baseline) 1 0
2 0
1 0 0.00% N/A
(100ms) 2 0 0.00% N/A
o 1 0 0.00% N/A
UDPSU | (1soms) [ 2 0 0.00% N/A
Iga 1 0 0.00% N/A
(Client) (300ms) 2 0 0.00% N/A
2 (Baseline) 1 0
2 0
(100ms) 1 0 -100.00% 0.167851
2 0 0.00% N/A
(150ms) 1 0 -100.00% 0.167851
UDP Su 2 0 0.00% N/A
. (300ms) 1 0 -100.00% | 0.167851
(Server) 2 0 0.00% N/A
3 (Baseline) 1 1.12
2 0.04
(100ms) 1 0.56 -49.91% 0.492424
2 0.04 -12.22% 0.591644
(150ms) 1 0.07 -94.06% 0.145435
UDP 2 0.03 -20.93% 0.335579
aolma | (300ms) 1 0.76 32.10% 0677013
(Client) 2 1.23 2729.45% 0.345487
4 (Baseline) 1 0
2 0
UDP (100ms) 1 0 0.00% N/A
molgn 2 0 0.00% N/A
(Server) 1 0 0.00% N/A
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5. mueriivetiu
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nuintEsyuangswuEesiwfioss. nuSumndul
azdyungudunivdiuadizeydfivdorivind tad
nyoey ftdmou luwngouniuingi.
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£1 (Upload) 703I0t}9 84.58% Tunazil Packet Loss
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# 4.6), (RCLU Packet Loss ezl Sy, Ugzdiontdiciu
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Latency 390t &&38unzfiutaufish Throughput. w
Latency 995105191.090¢.08007 Packet Loss técdiniioy
, tazBunziivgine9] Latency AdnautlscBegiud
8374 iné UDP cuuniut uaoudi181g2eInay
(Bunigzegyy, (Bydugnaiintdicio Lag”
(NUSSUAIL.

5.2 mudsunuSumubuad S ups i osa)

003l gz iBunudncnnusSofiui
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41293 Packet Loss «a¥ Latency (1Usiné TCP «ay
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Sytuduuamniuintsgyuangruiudewfios.
:n’IlJBwﬂ:’ﬂt':‘]Uﬁ'ﬂ3UjUijﬁUﬂﬂUéUﬂﬁﬂEEj@guﬁmﬁU
D03tadingogsiiitémouluwingouniuiivnoy
Suuem.

021UK206197 (Similarities): UNIUHNALI29)
tfiufiodutugsaraualusing Tcp Saorussy
‘Emoéhjﬁjc:ﬁfﬁj Packet Loss ({2 Latency. C"Hjméx (Dulik.,
2012) tafindu, BuzedfutiorarunWdiuda
Throughput 299 TCP g;nﬁj&'Jﬂngt:Sjcﬁsﬁmuglmaa
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venaIny, E.‘mmu?maéﬂﬁﬁjasns']sajﬁuﬁ‘masj (AL-
Dhief et al., 2018) (Rossen Dimitrov., n.d.)
(Gaoyang., 2025) HDuor TP Dnorussutmod
Latency (3ufiy, Y& Throughput TCP gnIgngacau
toen Latency Wudy. Tunigfigiugaw, Gu 33906093
fiu (Dulik., 2012) Higzwnl Wicdivotusing ubp J
aorudivmIudnucin Latency (wiz Throughput &3
698 Twaztug It 30190800 Latency Wudy.
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(AL-Dhief et al., 2018) Duniugucsacdinciio (Packet
Loss) Sig3m1ei 95.96% Tugzwwniuiiasigewon
(81, xdBun1udngizedifudowis tEniniias)
Packet Loss 5% di0 Jniugucgswjjeaus.uau 5% i
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