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« Koncept metodiky

 Cil a pouziti metodiky
—  Proc€ vznikla a k ¢emu se bude pouzivat
- Definice pojm(
—  MEéFici zarizeni, komunikacni sit’ a méfici interval
—  Parametry klicové (download, upload a RTT) a podptrné

« Postup méreni
—  MéFici metoda
—  MEérici sekvence
—  Demarkacni body
Prilohy
—  P1: kontrola parametrl pristupu k siti Internet
—  P2: aktivacni a projektova analyza sité = Agregacni kfivka
— P3 a P4: sité NGA

A 4
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Demarkacni body mereni

Odkud kam (kde) mérit?

1. Meéreni mezi dvéma body
« 1. demarkacni bod
- rozhrani méficiho serveru v AS CTU (v odGvodnénych
pfipadech lze i jinak — vyhrazené linky, méfeni po
segmentech apod.)
« 2. demarkacni bod
- pfedavaci rozhrani sluzby u zakaznika (Ci rozhrani co
nejblize k nému)
2. Mereni v rezimu zakaznickeho terminalu
«  Typicky méfeni IPTV, VoIP apod.

A Zdroj:

Ing. Pavel Zahradnik
Seminar FTTx, Brno 10.3.2016
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Merici sekvence a doporuceni

L 44

- Merici sekvence
« Méreni by mélo trvat alesponi 15 min (u stabilnich linek alespon
2 minuty)
 Méfeni by mélo byt provadéno v pracovni dny (min. 1 méfeni
,ve spicce” a min. 1 méfeni ,mimo Spicku®)

« Doporuceni
- Mérena sit’ je pod cizi spravou a méfeni neni s
provozovatelem sluzby nikterak koordinovano
« TCP - IETF RFC6349, vyjimecné i UDP - ITU-T Y.1564
« Mérena sit' je pod vlastni spravou Ci je méfeni koordinovano
S provozovatelem sluzby
* Mozné realizovat méreni i pomoci UDP — ITU-T Y.1564

Zdroj:
Ing. Pavel Zahradnik
Seminar FTTx, Brno 10.3.2016
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Metodické postupy:

1. Méfeni mobilnich siti (LTE, UMTS, GSM)

2. Meéreni pevnych siti
a) Stiznosti spotrebitelu (RFC6349)
b) NGA (RFC6349, Y.1564)
I. Geografické mapovani (pfiloha €. 3)
ii. Splnéni podminek dotaci (pfiloha €. 4)

A Zdroj:

Ing. Pavel Zahradnik
Seminar FTTx, Brno 10.3.2016
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POP — Point Of Presence

NNI — Network-to-Network Interface

CO — Central Office

Sx — sdileny segment sité

KX — koncetrator (spoj)
switch, router, OLT, CMTS, DSLAM, ...

¢TU - '
V xDSL, PtP FTTH, FWA PON FTTH, FTTB, FTTC, Docsis, FWA
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L TcP UDP
= RFC 6349 ITU-T Y.1564 SIEther

The new standard in Ethernet service testing

» Throughput TX rate —» RX rate
(Mbit/s) (Mbit/s)  (Mbit/s)

Packet loss (%)
Packet delay (ms)
Packet jitter (ms)
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Nové budovand NGA « 100/33 Mbit/s = downstr/upstr
(30/10 Mbit/s)

« Loss = 0,01 %

« Delay = 20 ms

« Jitter = 8 ms

30 Mbit/s = downstr
« Loss =0,1%
« Delay = 37 ms

Ochrana investic
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g A minimum of 30Mbps download
g 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-2
High pre sicasné a PT1-Medium pre planované do SIX resp. SIX-
KE

Statna intervencia zamerana na backhaulovi siet’

Zdroj: Metodika - Mapovanie backhaulovej infrastruktury 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 clanok 3.1
Zdroj: BEREC Guidelines on the Implementation by National Regulators of European Net Neutrality Rules
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Metodika merania — chysta sa

metodika sa bude opierat a zohladnovat suvisiace medzinarodné odporucania
a iné dokumenty, predovsetkym

- BEREC Monitoring quality of Internet access services in the context of net
neutrality

- |ETF RFC 6349
- ITU-TY.1564

- MEF23.1
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———  |EEE 802.3 MAC Frame with Overhead (100Mbps Line Rate) >
¢ Ethernet Service Frame (Information Rate) ==—————)
IP Rate
TCP Payload Rate |€m——3p
Inter-Frame Gap Preamble Ethernet S-Tag | C-Tag | IP Header TCP Header Payload CRC
(12 bytes or more) & SFD Header (4 bytes) _ (4 bytes) (20 bytes) (20 bytes or (N bytes) (4 bytes)
(8 bytes) (14 bytes) I I more)

Figure 4. Sample TCP/IP Overhead

Treba rozlisovat':

- Akeé vrstvy a ako rychlost’ou ,,opusta™ ramec / packet pristroj
- Akt rychlost’' zobrazuje pristroj

Zdroj MEF Understanding Carrier Ethernet Throughput
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Praktické meranie — UDP+TCP

Port 1 10/100/1000M Elect

IP 192.168.1.4

More...

Duration:
3m25s

Services 1 M CIR (Mbit/s)

1 | Best Effort v 30,0

@ Configuration Test
@ Performance Test

Status Ready
Name FTB-860G80
IP 192.168.1.3

Disconnect >

| RFC 6349 Test on Service 1 More...

Remote Found 1

More...

Copyright © AKADEMIA VLAKNOVEJ OPTIKY A OPTICKYCH KOMUNIKACI ®

www.profiber.eu



the art of

optica

communication

Prakticke meranie UDP + TCP

Service Configuration Test Completed, Fail Start Time 7. 3. 2016 14:02:50
FD (ms) (RTT) IFDV (ms) FLR (%)
L->R 30,0 < 0,015 0,1023 29,969
1 |Best Effort 10,052
TEEEE % 30,0 < 0,015 0,0838 0 29,974
Service Performance Test Completed, Fail
FD (ms) (RTT) IFDV (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 RX Rate 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 Eﬁ"mency Euffer Delay
34 KiB
L->R 99,91
B est Effort (2 conn.@ 17 KiB)
34 KiB
R->L (2 conn.@ 17 KiB) 27,8 27,0 @ 99,92 0,79
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Uskali test 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, v Zivoté, pfi praci ...
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Testery NGA siti

MAX TESTER NETBLAZER FTB-1 NETBLAZER FTB-2
860/860G/880 870/880/890 FTBx 8870/8880 MONIT"ORI’NG
DTV Headend FTB 88100G/NGE DIGITALNI TV
@) vecror | TANTRAX o BRIDGE .~ TECHNOLOGIES
CO SWITCH

| R 0 T em -

\ gﬁﬁggﬁm = 9 .ol oy g B .

\ e

7T
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Méreni NGA

Méreni NGA Méreni NGA
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