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- Rychlost — Meracie pristroje

Zdroj: MEF
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CIR: Committed Information Rate: Priemerna rychlost’ v bit/s do ktorej
siet’ prendsa ramce a vyhovuje vykonnostnym kritériam
definovanych v CoS servisnych atribatoch

EIR: Excess Information Rate: Priemerna rychlost’ v bit/s do kterej siet’
moZe prenasat’ ramce, avsak nemusi vyhovovat’ poZzadovanym
vykonnostnym kritériam

Traffic Color Awareness

Dropped pasmo (vsetko nad EIR)

Best Effort pasmo
(vSetko mezi CIR a EIR)

Garantované pasmo
(vSetkoo pod CIR)
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2. Rychle sirokopasmové pripojenie (NGA — Sirokopasmové pripojenie novej genercie)—
vyuziva infrastruktiru optickych kablov (aj v spojeni s medenymi kablami a technol 6giou
VDSL, v spojeni s koaxialnymi kablami s technologiou DOCSIS verzie 3.x, s radiovym

| pripojeniami na pevnom mieste s rychlostou minimalne 30 Mbit/s). Prenosové rychlosti su
v rozsahu od 30 Mbit/s do 100 Mbit/s pre download. Pripojenie je nesymetricke, s nizéou
rychlost'ou uploadu vodéi downloadu, v miektorych pripadoch sa mdZe jednat’ o symetricke
pripojerne.

payloadu IP packetu, t.j. ide o 4. vrstvu referenéného modelu OSI. Z definicie internetu
alntemet Protokolu (IP) ETSI EG 202 057+ tlanok 3.1 je na 4. wrstve TCP protokol
definovany v odporuéani IE T PTGToko palti medzi iajpouzivane§ie protokoly

Zdroj: http://informatizacia.sk/ext_dok-metodika_mapovania_backhaulovej_infrastruktury_pre_nga/23744c

www.profiber.eu

Copyright © AKADEMIA VLAKNOVE] OPTIKY A OPTICKYCH KOMUNIKACE ®

the art of

Dolezité definicie

optica

communication

7. RU odporiita, aby rychlosti odosielania a stahovania dat boli stanovens ako samostatne

Ziselné hodnoty v bitoch/sekunda (napr. kbitls resp. Mbit/s) a aby tieto |mchlosti boli

Speciikované na zéklade ditového ohsahu IP paketu alebo datového obsahu protokolu
transportne] vrstwy, & nie na zaklade protokoloy niz&ich vrstiev OS] modelu.

Specifikacia riychlosti pre fixné pripoje nie

Maximalna rychlost’

Rychlost, Kord koncowy uZivatel maZe ofakévat, Ze ju bude mat’
k dispozicii pri pristupe k sluZbe miniméalne raz denne, a to v Zase
od 00,00 hod. do 24,00 haod.

Bezne dostupna rychlost’

Rychlost, Kord je minimalne 90% z Maximalne| rychlosti, a kor
koncowy uZivatel bude maf k dispozici pri pristupe k sluzbe
minimalne 90% z &asu pofas kaZdého sivislého 4-hodinového
intervalu.

Minim alna rychlost’

Rychlost, ktora je minimélne 40% z Maximalne] richlosti

Prolklamovana rychlost’

Rychlost, ktord  podnik  pouZiva wo swojich  komerdmych
komunikéciach wratane inzerowania a marketingu, v sivislosti s
propagovanim ponik sluZieb pristupu kintermetu. RU odporiga,
aby proklamovand rychlost hola uvadzana spésobom, klory
umozni - wyhodnotit  hodnolu  proklamovane]  mjchlosti  vodi

skutodne] wikonnosti sluZby pristupu k internetu.

© AKADEMIA VLAKNOVE] OPTIKY A OPTICKYCH KOMUNIKAC

PROFber

Maximalna rychlost’

Zdroj: http://www.teleoff.gov.sk/data/files/53452.pdf
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Pre NGA pripojku

100% 75Mbit/s

BeZne dostupna

rychlost’

Minimalna rychlost’
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Round-Trip Topology

Round-trip results only

Customer
Site A

-

Metro Ethernet

communication

Customer
Site B

\ Network/PTN 30 Mbit/s
Received Rate
100 Mbit/s
Network Rate
l Umitation
> d 30 Mbit/s
30 Mbit/s Test Rate
MNetwork Rate Ethernet '
o—avon Network 100 Mbit/s
100 Mbit/s Network Rate
Limitation

Ato A 30 Mbit's
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Bidirectional Topology

Independent results for each test direction for each individual service

Customer
Ske B

Metro Ethernet

Network/PTN 30 Mbit/s
Received Rak:
100 Mbit/s
Network Rate
CUS(Omer Limitation
Site A /
<3 100 Mbit/s
30 '_'"“VS Test Rate

Network Rate Ethernet

Uination i v Y e
100 Mbit/s Network Rate
Test Rate ' Caivon
AtoB 30 Mbits v ’ A
. Network Rate
Blo A 70 Mbit/s ‘ Umitation
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Dostupné standardy a odporucania

ITU-T Y.1564 rok 2011

IETF RFC-6349 rok 2011
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ITU-T Y.1564
o

EtherSAM: Metodoldgia na aktivaciu Ethernetovych a IP liniek

— Standard pre testovanie Ethernetovych a IP sluZieb

« Pouzitel'né pre aktivaciu sluzieb a troubleshooting Komerénych
Ethernetovych a IP sluzieb, Ethernetovych Mobile Backhaul
sluzieb, predaj ethernetovych liniek, NGN-NGA sieti

— Hlavné funkcionality

« Metodoldgia pre overenie kl'iCovych vykonnostnych parametrov
sluZieb zalozenych na ethernete a IP

« Kontrola konfiguracie kazdej definovanej sluzby
« Overenie kvality sluzieb ako je definované v SLA

ITU-T Y.1564

TELECOMMUNICATION (03/2011)
STANDARDIZATION SEGTOR

$EtherSAM
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CIR | gl e s e e i s S Mbit/s
Burst size (SLA parameter) CBS = Committed Burst Size
10 Mbit/s Max Burst Rate EBS = Excess Burst Size
(norm. 100%)
. CIR
Traffic Color Awareness KPIs T
=y Dropped bandwidth 2 — see
% CIR+El (everything over CIR+EIR) Frame transfer delay (latency) Burst Sequence 1 Burst Sequence 2 Burst Sequence
z Best effort bandwidth (everything T
b CIR between CIR and CIR+EIR) Frame delay variation (jitter)
& - st Gtinrantie haneliclth _ . Max Burst Rate
o - T o (norm. 100%)
- - - CIR+EIR .
1 0.100 5.051 1.988 CIR
75.0 0.0 0.098 5.051 2.981 = \ CIR + EIR
3 90.0 0.0 0.098 5.0561 3.577
CIR 100.0 0.0 0.098 5.061 3.974 | B ‘ —
Overshoot 0.0 0.100 5.051

Burst Sequence 1 Burst Sequence 2 Burst Sequence
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Praktické meranie

5 Mbit/s Commited seps
™~ . i TX Rate i Round-trip Latency
., Al pass/fail results of the SLA e
4 1-50%CIR L->R 3,000 0,0000 < 0,015 3,000
parameters measured R->L 15,000 0,0000 < 0,015 10,052 15,000
2-75%CIR L->R 4,500 0,0000 < 0,015 4,500
thrOUghOUt the test R->L 22,500 0,0000 <0,015 10,052 22,500
(l e. th rou h Ut frame de|a 3-90%CIR L->R 5,400 0,0000 < 0,015 5,400
2.5 Mbit/s ’ ghput, Y R->L 27,000 0,0000 < 0,015 10,052 27,000
frame |OSS’ frame de|ay CIR L->R 6,000 0,0000 < 0,015 6,000
T R->L 30,000 0,0000 < 0,015 10,052 30,000
variation and O0S)
A minimum of EUMpr download
CIR Service 3 - Service Test Pass/Fail Criteria: A minimum of 6Mbps upload or twice the maximum upload speed of existing
CIR Service 2 _ broadhand n the ntervetion area, whichever i greater
. KPIS W|th|n SLA per Sen"ice . Latency (one-way) - no more than 25 milliseconds
Jitter - no more than 25 milliseconds
CIR Service 1 _ « Any KPI fails u Eth + Padket loss - not more than 0.1%
erSAM

Service availability - at least 99.95% of the time

Paramtre siete prebraté s Ireland's Broadband Intervention Strategy update

http://www.dcenr.gov.ie/communications/en-ie/Pages/Publication/Ireland's-Broadband-Intervention-Strategy-update.aspx
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Praktické meranie

" deris | orecon | curent | versge | Mimmum | Vaumun | cstmae |

; L->R 5,200 5,999 5200 6,000 N/A
RX Rate (Mbit/s)
R->L 30,000 30,000 29,999 30,000 N/A
) L->R < 0,015 < 0,015 < 0,015 < 0,015 < 0,015
Jitter (ms)
R->L s < 0,015 < 0,015 < 0,015 < 0,015
Latency (ms) Round-trip - 10,052 10,051 10,053 N/A
A minimum of 30Mbps download
A minimum of 6Mbps upload or twice the maximum upload speed of existing
broadband in the intervention area, whichever is greater
Latency (one-way) - no mare than 25 milliseconds
Jitter - no more than 25 milliseconds
Packet loss - not more than 0.1%
MEtherSAM

Service availability - at least 99.95% of the time.

Paramtre siete prebraté s Ireland's Broadband Intervention Strategy update

http://www.dcenr.gov.ie/communications/en-ie/Pages/Publication/Ireland's-Broadband-Intervention-Strategy-update.aspx
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3, Odtestovanie Sweep Window, vypocitanie Bandwidth-Delay
Product (BDP) — testovanie rychlosti pri mensich oknach

4, Testovanie TCP rychlosti pri optimalnom / vypocitanom okne
Viypocitanie ucinosti TCP protokolu a ,Buffer delay" t.j. narast/pokles
oneskorenia pocas testovania

Transmitted Bytes - Retransmitted Bytes
TCP Efficiency B = --------smmmmmemmmeeeeeooeooooooooo- X 100
Transmitted Bytes

Total RTTs during transfer
Average RTT during transfer = --- - - - - - -~ -~ -~ -~ -~ -~~~ ——~—~—~ -~~~
Transfer duration in seconds

Average RTT during transfer - Baseline RTT

> RFC 6 Buffer Delay ¥ = —-—=c-ommmmemee e e X 100
e = 34’9 Baseline RTT

www.profiber.eu
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Testovanie redlnej TCP priepustnosti na L4
1, Zistenie MTU danej linky

2, Zmeranie Round-Trip Time (RTT), nasledne sa vypocita optimalne
okno

BEDF i{bitz) = RTT (zec) X BE (bps)

TCP RWND = BDP / &
= RFC 6349

www.profiber.eu
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Bottleneck Bandwidth (BB)

Bottleneck Bandwidth (BB} refers to the lowest bandwidth along the
complete path. "Bottleneck Bandwidth" and "Bandwidth" are used
gynonymously in this document. Most of the time, the Bottleneck
Bandwidth iz in the access portion of the wide-area network

{CE - PE).

Before any TCP Throughput test can be conducted, bandwidth
measurement tegsts SHOULD be run with statelegs IP gstreamg {(i.e., not
ztateful TCP) in order to determine the BR of the NUT. These
meazurements SHOULD be conducted in both directions, ezpecially in
asymmetrical acceses networks (e.qg., Asymmetric Bit-Rate DSL {ADSL)
accesgs). These tests SHOULD be performed at warious intervals
throughout a business day or even across a week.

BRFC6349 DOlezité je zadat spravne BB = CIR v teste

Copyright © AKADEMIA VLAKNOVE] OPTIKY A OPTICKYCH KOMUNIKACI ® www.profiber.eu



the artof

IETF RFC-6349 optica

communication

PROFber

Praktické meranie
1500 10,071
Window Sweep

Actual L4 (Mbit/s)

1/8 of BDP 1,'4 of BDP 1,'” of BDP _

L->R 5.7
R->L 6,8 9,1 14,4 27,2
TCP Threughput
. Ideal L4 Actual L4 TCP Eﬁ'mency Buffer Delay
(MbItIS) (MbItIS)
6 KiB
L->R (2 conn.@ 3 KiB) 99,73 19,62
34 KiB
R->L 2 conn.@ 17 KiB) 28,2 27,3 (/] 99,90 0,80
L->R |54
Threshold (% of ideal) 95,0 (Mbit/s)
R->L 26,8
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