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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

Jitter - no more than 25 milliseconds

Packet loss - not more than 0.1%

Paramtre siete - 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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Dostatocna rychlost’ backhaulovej siete do SIX resp. SIX-KE na
zaklade ,,Krivky zdiel'ania"™ - Autor CTU - Agregaéni funkce

,Datova prenosova rychlost je definovana ako rychlost payloadu IP packetu”
Z definicie internetu v ETSI EG 202 057-4 ¢lanok 3.1 vyplyva Ze na 4. vrstve je TCP protokol

Dostatocna stabilita na backhaulovej siete na zaklade MEF 23.1 PT-1
Medium do SIX resp. SIX-KE

Statna intervencia zamerana na backhaulovu siet’

Zdroj: Metodika - Mapovanie backhaulovej infrastruktiry pre NGA, Verejna
konzultacia prebehla 1.8.2016 v Bratislave

Internet: computer network consisting of  137. In order to empower end-users, speed values required by the Article 4(1) letter (d) should
a worldwide network of computer be specified in the contract and published in such a manner that they can be verified and
networks that use the TCP/IP network used to determine any discrepancy between the actual performance and what has been
protocols to facilitate data transmission agreed in contract. Upload and download speeds should be provided as single numerical
and exchange values in bits/second (e.g. kbit/s or Mbit/s). Speeds should be specified on the basis of

the IP packet payload, and not based on a lower layer protocol.

Zdroj ETSI EG 202 057-4 ¢lanok 3.1
Zdroj: BEREC Guidelines on the Implementation by National Regulators of European Net Neutrality Rules
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- Shaping a Limiting na aktivnvch zariadeniach
- rovnako definované aj v MEHF

L3 speed

IL4 speed
Preamb®a|SOF DST MAC JSRCIP DST IP IUDP/TCP

Velkost ramca (>64B)

- Rychlost — Meracie pristroje - Rychlost — Meracie pristroje
,Ethernet” testy RFC2544, BERT, ITU-T Y.1564 ,TCP“ testy IETF RFC6349

Treba rozlisovat”:
- Akeé vrstvy a ako rychlost'ou ,,opusta" ramec / packet pristroj
- Aka rychlost’ zobrazuje pristroj
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Praktické meranie — UDP
1. Faza - Rampovy Test

Committed Steps SLA Verified

o TX Rate . . Round-trip Latency Average RX

1-50%CIR L->R 3,000 0,0000 < 0,015 3,000
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
R->L 22,500 0,0000 < 0,015 10,052 22,500
3-90%CIR L->R 5,400 0,0000 < 0,015 5,400
R->L 27,000 0,0000 < 0,015 10,052 27,000
CIR L->R 6,000 0,0000 < 0,015 6,000
R->L 30,000 0,0000 < 0,015 10,052 30,000

<20 ms

S Ether <8ms

Ztratovost paketu <10*
Dostupnost neni definovana timto dokumentem

Vhodné na overenie MEF 23.1 parametrov
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Praktické meranie — UDP
2. Faza - Performance Test

L->R 5,999 5,999 5,999 6,000
RX Rate (Mbit/s)

R->L 30,000 30,000 29,999 30,000 N,iA
L->R < 0,015 < 0,015 < 0,015 < 0,015 < 0,015
R->L -- < 0,015 < 0,015 < 0,015 < 0,015
Latency (ms) Round-trip = 10,052 10,051 10,053 N/A

Jitter (ms)
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Testovanie realnej TCP priepustnosti na L4

1. Zistenie MTU danej linky

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

,TCP patri medzi najpouzivanejSie protokoly v ramci internetovej prevadzky a jeho rychly

a stabilny prenos zabezpecuje koncovému uzivatel'ovi dostato¢nu kvalitu zazitku (QoE) pri
prezerani internetu."

Zdroj: Metodika - Mapovanie backhaulovej infrastruktary pre NGA

= RFC 6349
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3, Odtestovanie, vypocitanie Bandwidth-Delay Product (BDP), Sweep
Window - testovanie rychlosti pri mensich oknach, 1/8, 1/4, 1/2, BDP

4, Testovanie TCP rychlosti pri optimalnom / vypocCitanom okne
Vypocitanie ucinnosti TCP protokolu a ,Buffer delay" t.j.

narast/pokles oneskorenia pocas testovania

Transmitted Bytes - Retransmitted Bytes

TCP Efficiency % =
Transmitted Bytes

Total RTTs during transfer

Average RTT during transfer =
Transfer duration in seconds

Average RTT during transfer - Bassline RTT

Buffer Delay ¥ =
Baseline RTT
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Praktickeé meranie - TCP
1500 10,071
Window Sweep

Actual L4 (Mbit/s)
1/8 of BDP 1/4 of BDP 1/2 of BDP
5,7 5,7 57 57

R->L 6,8 9,1 14,4 27,2

L->R

TCP Throughput

e e Ideal L4 Actual L4 TCP Efficiency | Buffer Delay
(Mbit/s) (Mbit/s) (%) (%)

6 KiB
(2 conn.@ 3 KiB) 99,73 19,62

34 KiB
(2 conn.@ 17 KiB) 28,2 27,3 & 99,9 0,80

L->R 54
Threshold (% of ideal) S5,0 (Mbit/s)
R->L 26,8

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



the @I of .
. Prakticke odporucanie — ak je mozne... Op_th__ar_l
PROFber -~

Kombinacia ITU-T Y.1564 + = RFC6349

Standardom ITU-T Y.1564 overit’ parametre pre NGA,

Ci je vobec linka schopna NGA rychlosti

Z metodiky:
,Potencionalni identifikace méreni jako DDoS utoku apod."
»...méreni s provozovatelem sluzby koordinovano"

Pomocou IETF RFC-6349 overit’ realnu TCP rychlost’
NGA Linky — ,Customer Experience"

Before any TCP Throughput test can be conducted, bandwidth
measurement tests SHOULD be run with stateless IP streams (i.e., not
stateful TCP) in order to determine the BB of the NUT.

Zdroj: IETF RFC6349 Framework for TCP Throughput Testing
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Praktické meranie — UDP+TCP

LINK

- Status Ready
Port 1 10/100/1000M Elect gu;a;ion: Name FTB-860G80
m25s

IP 192.168.1.4 IP 192.168.1.3

Layer L3/L4 Disconnect >

Services 1 CIR (Mbit/s)

1 | Best Effort v 30,0

@ Configuration Test
@ Performance Test
@ RFC 6349 Test on Service 1 More...

Remote Found 1
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Prakticke meranie UDP + TCP

Service Configuration Test Completed, Fail Start Time 7. 3. 2016 14:02:50

SIGOIGED) IFD‘u’ (ms) FLR (%)

>R 30,0 < 0,015 0,1023 29,969
1 |Best Effort 10,052
estBffort @ 30,0 < 0,015 0,0838 0 29,974

Service Performance Test Completed, Fail

SIGOIGCED) IFD‘u’ (ms) FLR (%)

L->R 30,0 < 0,015 0,0980 29,970
1 |Best Effort 10,052 ’
Q.. 30,0 < 0,015 0,0950 0 29,971 0

Total RXRate L->R 29,970
(Mbits/s) R->L 29,971

RFC 6349 Test Completed, Pass &

MTU (bytes) 1289 Minimum RTT (ms) 10,071
TCP Throughput

Ideal L4 Actual L4 TCP EfF mency Buffer Delay

34 KiB

L->R 99,91
(2 conn.@ 17 KiB)
Best Effort _ 34 KiB

(2 conn.@ 17 KiB) 2 27,0 @ 99,92 0,79
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Uskali testll na siti NGA:

Osvoijit si mérici metodiku

Nastaveni testu vs nastaveni sité ? CIR?

Vyhoveély vysledky testu ocekavanim (limitdm parametr()?

- Kdyz ne, tak kde je chyba?

- Nastaveni limitnich hodnot?
- CIR?
- Je druh testu vhodny pre tento typ merania?
- UDP? TCP?
- Nespifia NGA parametre?

Dékujeme za pozornost

Hodné Stésti a tolerance v diskusi,

N| | t |
Ara® ICune

telekomunikadcnich siti v CR z. s.
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