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1. SPECIFIKACE PREDMETU DILA

1.1.

1.1.1.

1.1.2.

1.1.3.

1.2.

1.2.1,
1.2.2.

1.2.3.

1.2.4.

1.2.5.

Utel predmétu dila

Cilem stavby je realizace Kontrolné analytického centra ¥izeni dopravy (KAC) ve dvou technologickych
lokalitach (CDP Praha, CDP Pierov), které bude prostfednictvim stavajicich a novych datovych sit SZDC
integrovat a archivovat data ze systémi pro snimani a zaznam hlasové komunikace a objektového videa a
uréenych aplikaci z oblasti zabezpetovaciho zafizeni vramci celé sité¢ SZDC a budou navzdjem plné
zélohovany. KAC bude déle ziskavat informace o Cinnosti elektronickych zabezpetovacich systémi
z vybranych objektd, bude napojeno na centrélni systém sprévy uZivatelskych dtd SZDC a bude poskytovat
informace pro dispeéerské telefonni termindly a dal¥{ koncova zatizeni (PC) u&astnikl stanovenych
pfistupovymi podminkami. Obé technologické lokality KAC a v3echny integrované systémy do KAC budou
propojeny datovou sitf SZDC s garantovanymi parametry.

VeFejna zakdzka bezprostiedné zasahuje do stavajiciho provozovaného uréeného technického zafizeni stavby
drahy (UT2) ve smyslu zakona €. 266/1995 Sb., o drahéch a vyhlagky & 100/1995, kterou se stanovi podminky
pro provoz, konstrukci a vyrobu uréenych technickych zafizeni a jejich konkretizace (R4d ur&enych
technickych zatizenf).

Pro zabezpeteni pienosu predpoklédaného objemu dat budou v rémci stavby budovény na siti stdvajicich
optickych kabell:

- pFenosovy systém DWDM;
- nezbytné opakovate DWDM

- nové piistupové routery MPLS (PE), které zabezpetf ptechod mezi ob&ma drovnémi prenosy, tedy mezi
urovni DWDM a technologii MPLS;

_ ve dvou centralnich lokalitdch nové core routery MPLS (P);

- agregatni (sb&rnd) vrstva pfenosovych bodd MPLS, ve kterych bude provéddén sbér pfispévkovych
signalil systému KAC z navazujicich trati.

Popis pfedmétné stavby
Predmétem veiejné zakazky je projekt a zhotoveni stavby Kontrolné analytické centrum fizeni dopravy”.

Projektem stavby se ve smyslu pfilohy €. 5 vyhlasky & 146/2008 Sb., ve znéni pozdé&jsich predpisti, rozumi
projektovd dokumentace pro stavby drah a na dréaze v jednom stupni zahrnujici projektovou dokumentaci
pro stavebni povoleni nebo k oznameni ve zkréceném fizeni a projektovou dokumentaci pro provadéni
stavby. Projekt bude disledné respektovat schvalenou ptipravnou dokumentaci, véetné schvélenych
investi¢nich nakladd. Sou&asti projekénich praci jsou veSkeré Cinnosti a doklady zajistujici komplexni
veFejnopravni projedndni, projednani s vlastniky dotéenych nemovitosti a zajisténi vSech potiebnych
podkladii a certifikatd nutnych k vydani stavebniho povoleni, a to na zakladé pIné moci objednatele. Soudasti
ginnosti zhotovitele je i vykon autorského dozoru, kterym zhotovitel zajisti soulad provédéni stavby s
ovéFenou a projednanou projektovou dokumentaci ve smyslu zékona & 183/2006 Sh., stavebnf zakon, ve
znéni pozdéjsich predpisd.

Projekt stavby bude detailné rozpracovavat soubor staveb do technickych, ekonomickych a architektonickych
podrobnosti, hmotové, materilové, stavebnétechnické, technologické, dispozi¢ni a provozni vlastnosti a
jakost, dale bude zohlediiovat vliv stavby na sivotni prostfedi a umoZni vyhotovenf soupisu praci s vykazem
vymér a podrobny polozkovy rozpocet jednotlivych SO a PS a souhrnny rozpocet jako podklad pro
odsouhlasenf projektu stavby ve stupni dokumentace pro stavebni povoleni.

Ustanoveni VTP &. 2.2.8 se rudi a nahrazuje nésledujicim ustanovenim:

Schvalovaci protokol bude ze strany objednatele vydavén znovu pouze v pfipadé opravnénych zmén ndkladu
stavhy, v ostatnich ptipadech se za préavoplatny povaZuje Schvalovaci protokol vydany na zdkladé predesiého
stupné dokumentace, ktery je zdvaznym podkladem pro vybér Zhotovitele dila. Posuzovaci protokol stavby
bude vydan Objednatelem na zavér viech diléich projednani a projektovych praci, jako souhrnné stanovisko
dokladové ¢asti dokumentace pfilohy —H.

Zhotovitel v rémci zpracovani projektu stavby zajisti zpracovani podkladil pro realizaci stavby v potfebném
mno¥stvi a podobé (projekt stavby ve schvélené podobg, soupisy praci).
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1.2.6. Zhotovitel stavby zajisti zpracovani zadosti o pottebnd stavebni povoleni a zajisti vydani stavebniho povoleni,
nebo ozndmeni ve zkrdceném fizeni.

1.2.7. Zhotovitel zpracuje pottebné podklady a zajisti posouzeni a prohla3eni o shodé notifikovanou osobou
(subsystém energie, infrastruktury a tratového Fizeni a zabezpeteni) dle dopisu MD CR ¢ j. 15/2012-130-
INF/1 ze dne 22. 10. 2012 a jeho pfilohy &. 1.

1.2.8. Predmétem zakdzky je i vyhotoveni realizaéni dokumentace zpracované v podrobnostech uréujicich zavazné
pozadavky tvarové/hmotové, materialové, technologické a technické, dispoziéni a provozni, mnozstvi, jakost
a charakteristické vlastnosti stavebniho dila a instalovanych zafizenf nutnych k provedeni stavby, véetné
dokumentace vyrobni, montézni a dilenské (projektové dokumentace staveb drah a staveb na draze pro
provadéni stavby, vyhlddka &. 146/2008 Sb., pfiloha €. 6).

1.2.9. Déle je soutasti pfedmétu dila zhotoveni podrobné Zavéretné zpravy odpadového hospodafstvi o evidenci
druht a mnogstvi odpad, o jejich uskladnéni, vyuZiti nebo znedkodnéni v&. opravnéni osob, jimZ byly odpady
predany.

1.3. Koordinace se soub&inymi a navazujicimi stavbami

1.3.1. Bude zaji{téna koordinace s niZe uvedenymi stavbami:

e CDP Praha

o Modernizace trati Veseli n. L. — Tabor — II. &ast Usek Veselin. L. — Doubi u Tabora
1. etapa: Veseli n.L. —Sobéslav

e Optimalizace tratového Useku Praha HostivaF — Praha hl.n.,l. ¢ast — Ist. Praha HostivaFf

o Modernizace trati Sevétin — Veseli nad LuZnici, 1. ¢ast, Sevétin — Horusice

o Modernizace trati Nemanice | —Sevétin, 1. stavba, Gpravy pro ETCS, 1. cast

o Modernizace trati Nemanice | — Sevétin, 1. stavba, pravy pro ETCS, 2. Cast

o Prijezd uzlem Plzefi ve sméru I1L.TZK

e Uzel Plze#i, 2. stavba, pfestavba osobniho nadrazi

e Uzel Plzef, 1. stavba — prestavba praiského zhlavi

e GSM-R Kolin — Havli¢kdv Brod — Kfizanov — Brno

o GSM-R uzel Praha (Beroun — Praha — Bene3ov)

o GSM-R Il1. koridor Beroun — Plzeii — Cheb

o Vstup do oblasti ETCS v tseku Letohrad — Usti nad Orlici

e Vstup do oblasti ETCS v Gseku Hohenau — Breclav

o ETCS —I. koridor tsek Kolin — Bfeclav statni hranice Rakousko/Slovensko

o Modernizace trati Rokycany — Plzefi

o Rekonstrukce trati Praha Smichov — Rudna — Beroun

o Zvjeni trakéniho vjkonu TNS Chomutov

e Zvyseni trakéniho vykonu TNS Most

e GSM-R Benesov — Votice

o GSM-R Ceské Velenice — Ceské Budgjovice — Horni Dvoristé

o Dokonéeni patefni prekryvné pienosové sité SDH SZDC

o Modernizace #st. Bfeclav, 2. stavba

o ETCS Petrovice u Karviné — Ostrava — Pferov — Bfeclav

o DOZ trati Veseli nad Moravou (mimo) — Gjezdec u Luhagovic

o DOZ trati Ujezdec u Luhaéovic (mimo) — Vlarsky prasmyk

e DOZ Brno — Bfeclav

e DOZ Bfeclav, Il. stavba

o DOZ Ceska Tiebova (vEetné odb. Zadulka) — Kolin (véetné)
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e DOZ Kolin (mimo) — Kralupy nad Vitavou (mimo)

o DOZ Horni Dvofiité st. hranice — €. Bud&jovice — Praha Uhfinéves (mimo) 1. etapa — usek Olbramovice
(véetné) — Praha Uhiinéves (mimo)

e Rekonstrukce Zst. Olomouc

o Elektrizace trati & 293 Sumperk - Kouty nad Desnou

o Ové&Fovaci provoz termindlu TTC TouchCall-K v Zst. Klatovy a Janovice

o Uprava sdélovaciho zafizeni Plzefi — Klatovy

o Rekonstrukce trati Klatovy — Zelezna Ruda

e Revitalizace trati Chlumec nad Cidlinou — Trutnov

o Optimalizace trati Bystice nad OI$i — Cesky Té3in, 2. &dst — Ist. Cesky Tésin

e Optimalizace trati Beroun — Kraldv Dvir

o Casteéna vyména zaznamovych zafizeni REDAT 1 a2

2. PREHLED VYCHOZICH PODKLADU

2.1.1.

2.1.2.

Piipravna dokumentace ,Kontrolné analytické centrum ¥izeni dopravy*, zpracovatel SUDOP Brno, spol. s.r.o.,
Kounicova 26, 611 36 Brno v 11/2014

Posuzovaci protokol €.j.: 19598/2014/552-UT1 ze dne 16.12.2014

3. ZVLASTNI POVINNOSTI PRO ZHOTOVITELE

3.1.1.

3.1.2.

3.1.3,

3.1.4.

3.1.5.

3.1.6.

Vytvoreni provozné sofistikovaného ndvodu k obsluze , ktery by mohl byt nasledné pouzit jako soucast
vztainého obsluiného predpisu ( obecny popis viech poskytovanych obsluznych funkcionalit prislusny
jednotlivym pFistupovym skupindm, a pod.).

Vytvofeni a doddni dalsi pottebné administrétorské, uZivatelské, provozni a skolici dokumentace vztahujici se
k KAC;

Uvedeni zdvazného stanoviska tykajiciho se struktury KAC ve vztahu k ,Zéakonu &. 101/2000 Sh., o ochrané
osobnich tdaja“(pFipadné daldim vztaznym dokumentdim SZDC tykajicich se uvedené oblasti) a to zejména z
pohledu neovlivnitelnosti zéznamu, bezpetného pristupu k zéznamam, dokladovatelnosti pouZiti zdznamu,
apod.

Zajidténi zakladniho 3kolenf uZivatell v ramci zahdjenf vyuZivani KAC pfi uvedeni do provozu a to v podobé
strukturalnfho Zkoleni v jednotlivych p¥istupovych Grovnich.

Pozadavky na redundanci systému DWDM

U navrieného systému tzv. hustého vinového multiplexu (DWDM) se pozaduje zajisténi vysoké Urovné
redundance a to jak v Grovni optické, tak elektrické.

V obou kli¢ovych lokalitdch (CDP Praha a Pterov) je vyzadovén takovy stupefi redundance, ktery zajisti
mo¥nost HW i SW upgrade uzlu bez Gplného preru$eni jeho provozu, pfipustna je v pfipad& poruchy, nebo
servisniho vypadku ztrdta konektivity max. 50% linek prochazejicich danym datovym uzlem. V ostatnich
navrzenych lokalitich DWDM se poZaduje min. redundance Fidicich a napajecich &sti WDM box{ a takové
linkové rozloZeni v &asti optické i elektrické, které umoini maximalni zalohovatelnost okruhd.

Obecné pozadavky na aktivni prvky datové infrastruktury

Budované aktivni prvky datové infrastruktury musi umoznit dalkovy management a dohled prostFednictvim
servisni sité odd&lené na tGrovni VPN, resp. VRF VPN. PoZadovéna je podpora protokolu SNMP v3.

Vyzadovéna je rovnéZ podpora autentifikagniho protokolu IEEE 802.1x pro moZnost ovérovani koncovych
sitovych zafizeni a protokolu IPFIX pro systémy monitoringu a detekce abnormalit datového toku.

Vegkeré podklady pro IP adresaci prvkd, znaenf rozli¥ovall cesty (Route Distinguishers, RD), ureni cesty
(Route Target, RT) a dal3ich sitovych identifikatord, musi v maximalni mife respektovat stavajici adresni plan
a musi byt v pribé&hu piipravy projektu stavby konzultovany se spravcem sifového adresniho planu SZDC.
Definitivni verze téchto podkladti pak podléhajf schvaleni uvedeného spravce.
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3.1.7.

3.1.8.

3.1.9.

Detailni konfiguraci dodanych aktivnich prvk{, vazeb na TDS a vélenéni do stavajiciho dohledového systému
datovych siti SZDC provede zadavatel ve spolupraci s uchazeem, uchaze v rdmci stavby provede dodavky,
ojiveni a zakladni konfiguraci (adresaci) aktivnich prvkd dle pozadavk zadavatele.

Po dokonéeni stavby budou predany odbérateli (SZDC TUDC) topologické schémata veetné oznaceni linek a
nové instalovanych aktivnich sitovych zafizent, ktera budou vytvorena v predstihu dle dohody s odbératelem.

Dal3i obecné podminky:

Technické specifikace navrhovanych zatizeni musi byt dostupné, nebo na vyzadani v elektronické podobé na
obecn& pristupném webu jejich vyrobce v Ceském nebo anglickém jazyku. Vegkeré texty v popisech,
obrazcich, manudlech atd. musi byt psané latinkou a obecné pouzivanymi pismeny z fecké abecedy.

Po dokon&eni stavby budou predany odbérateli (sZbc TUDC) vypisy konfigurace viech aktivnich sitovych
prvkti (DWDM, [P/MPLS) v elektronické formé v editovatelném formatu. RovnéZ tak bude zhotovitelem
pFedan Gplny popis veskerych API (aplikatnich programovacich rozhrani), dodavanych v ramci stavby.

Po dokongeni stavby budou pfedana odbérateli (SZDC TUDC) viechna administratorské dcty a jejich hesla
nejuy$sl Urovng viech aktivnich sitovych prvkti a viech daldich systémG doddvanych v ramci stavby.
Zhotovitel v pfipadé potieby poZadd o vytvoreni jmennych uZivatelskych déta.

Pozadavky na interni routing prvkd IP MPLS:

Pro interni routing na prvcich sité IP MPLS se poZaduje min. kompatibilita s protokoly IS-IS a OSPFv2.

Parametrické pozadavky jsou uvedeny v pfiloze .1 Zvl&étnich technickych podminek.

4. PLATNE A UCINNE DOKUMENTY A PREDPISY

4.1.1.

4.1.2.

Schvalil:

Zhotovitel se zavazuje provadét dilo v souladu s obecné zdvaznymi pravnimi predpisy a s internimi pFedpisy
objednatele (TKP, VTP, ZTP apod.), v3e v platném znéni.

Vyie uvedené dokumenty lze ziskat na adrese:

Sprava Zelezniéni dopravni cesty, statni organizace

Technicka dstfedna dopravni cesty,

Oddéleni typové dokumentace, Nerudova 1, Olomouc, 772 58

kontaktni osoba: p. Jarmila Strnadova, tel.: 972 742 241, 972 741 769, GSM: 725 039 782,
e-mail: typdok@tudc.cz, www: http://typdok.tudc.cz nebo
http://www.szdc.cz/dalsi-informace/dokumenty-a-predpisy.html.

g,
&

/
/ /

Ing. Bohuslav Stecinsky

naméstek feditele SSZ pro techniku

Zpracovali: Jaroslav Svoboda (012), Mgr. Aleg Havlin (TUDC), ing. Toma$ Kz (014), Petr Svejk (SSZ)

6z6



EVZZDC Kontrolné analytické centrum fizeni dopravy
Pfiloha ¢.1 Zvlastnich technickych podminek

Sprava zelezniéni dopravni cesty Projekt a ZhOtOVGnII stavby

Ptloha &.1 ,Parametrické pozadavky” Zvlastnich technickych
podminek

Parametrické pozadavky pro P routery:

= Modular chassis

= AC/DC power option

= Redundant route processor

= Redundant switch fabric

= Redundant power supplies

= High capacity per slot vice nez 800Gbps/slot full-duplex)

= High density of 10G line-rate ports — more than 20ports/slot

» -High density of 100G line-rate ports - more than 8ports/slot

= Modular line-card — (1Gbps ports or 10Gbps ports)

= 100Gbps line-card — (future extension)

= Transceivers — XFP and SFP+ ob& moznosti jsou poZzadované - Distributed forwarding - line-
card base

=  Router clustering - each site 2 physical routers connected to one virtual

= “Remote line-card” - virtual line-card managed from router

= “Remote line-card” dual-homing

= Modular operating system

= Uninterrupted bug fix — patch base

= |P/MPLS
= MPLS L3 VPN
= EoMPLS

= LFA/FRR + rLFA — fast reroute for fast convergence, required for L3/L2(PW)
= |Pv6

= OSPF/IS-IS/BGP/MP-BGP

= BFD (bidirectional forward detection) — Line-card offload for high scale.

»  Hierarchical QoS - Three Egress Priority Queues

= |P MTU 9000

= QS infrastructure protection

= Process and thread protection

= Process restart

= State checkpoint

Ethernet Services

= Flexible VLAN classification

= Flexible VLAN translation

= |EEE bridging

= |EEE 802.1s Multiple Spanning Tree (MST)
m  MST Access Gateway
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= | 2VPN

= Virtual Private LAN Services (VPLS), Hierarchical VPLS (H-VPLS), Virtual Private Wire Service
(VPWS), Ethernet over MPLS (EoMPLS), pseudowire redundancy, and multisegment pseudowire
stitching

Layer 3 services

Layer 3 Routing:
=  |Pv4 Routing (BGP, Intermediate System-to-Intermediate System [IS-IS], and Open Shortest Path
First [OSPF]), Route Policy Language (RPL), Hot Standby Router Protocol (HSRP), Virtual Router
Redundancy Protocol (VRRP), IPv6 routing, and BGP Prefix Independent Convergence (PIC)
MPLS:

»  Label Distribution Protocol (LDP), Targeted LDP (T-LDP), Resource Reservation Protocol (RSVP),
Differentiated Services (DiffServ)-aware traffic engineering, MPLS L3VPN (including Carrier
Supporting Carrier [CSC]), IPv6 Provider Edge and IPv6 VPN to Provider Edge

= MPLS Traffic Engineering (including TE-FRR)

=  MPLS TE Preferred Path

QoS

= vice neZ 3 milliony front na systém

» Class-Based Weighted Fair Queuing (CBWFQ)
=  Weighted Random Early Detection (WRED)

»  Priority Queuing with propagation

= 2-rate 3-color (2R3C) Policing

= Modular QoS CLI (MQC)

= 4-level H-QoS

= |n-Service Modification

Multicast

= |Pv4 Multicast:

_Source-based and shared distribution trees, Protocol Independent Multicast sparse mode
(PIM-SX), PIM Source Specific Multicast (PIM SSM), Automatic route processing (AutoRP),
Multiprotocol BGP (MBGP), Multicast Virtual Private Network (MVPN), and Multicast Source
Discovery Protocol (MSDP)

-Internet Group Management Protocol Versions 2 and 3 (IGMPv2 and v3):

-IGMPv2 and v3 snooping

Manageability and Availability

OAM:

= Ethernet OAM (IEEE 802.3ah and IEEE 802.1ag)
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= MPLS OAM (label switched path [LSP] ping, LSP traceroute, and Virtual Circuit Connectivity
Verification [VCCV])

Clocking requirements

= Platform OCXO oscillator of Stratum 3E or better
»  Support clocking modes: External ,Line, Hold-Over and Free- Running/Internal Clocking
®  (.8261 Clock Selection based on Priority

= 1PPS support (input/output)

= 2 MHz support (input/output)

= 10 MHz support (input/output)

= TOD (Time of Day) support (input/output)

= Support for BITS Input/output

»  SyncE support in GE (G.8261 + G.8262)

= SSM/ESMC (G.8264) Support with Synck

= SSM Support with E1 BITS

= Dynamic ESMC for SyncE

= PTP/ESMC Clock Quality Integration

= |EEE Std 1588-2008 Support

= |EEE 1588 : Ordinary Clock-Slave

= |EEE 1588 : Ordinary Clock — Master

= |EEE 1588 : Boundary Clock

» |EEE 1588 : Support on GE( Optical/Copper)

= |EEE 1588 : PTP switching in Hardware

= |EEE 1588 : Loop Avoidance

IEEE 1588: Concurrent 1588, SyncE operation (Hybrid Mode)
IEEE 1588 : Telecom Profile
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Parametrické pozadavky na N-PE routery

= AC/DC power option

= Redundant power supplies

= High density of 10G line-rate ports, neblokovany p¥enos > 12 portd 10Gbps
»  Transceivers — XFP and SFP+ obé& moZnosti jsou poZzadované

= Router clustering - each site 2 physical routers connected to one virtual

= “Remote line-card” - virtual line-card managed from router

= “Remote line-card” dual-homing

= Modular operating system

= Uninterrupted bug fix — patch base

= |P/MPLS
= MPLS L3 VPN
= EoMPLS

= LFA/FRR + rLFA — fast reroute for fast convergence, required for L3/L2(PW)
= |Pv6

= OSPF/IS-IS/BGP/MP-BGP

= BFD (bidirectional forward detection) HW offload

»  Hierarchical QoS - Three Egress Priority Queues

= |P MTU 9000

= OS infrastructure protection

= Process and thread protection

= Process restart

= State checkpoint

Ethernet Services

= Flexible VLAN classification

= Flexible VLAN translation

= |EEE bridging

= |EEE 802.1s Multiple Spanning Tree (MST)

= MST Access Gateway

= [2VPN

= Virtual Private LAN Services (VPLS), Hierarchical VPLS (H-VPLS), Virtual Private Wire Service
(VPWS), Ethernet over MPLS (EoMPLS), pseudowire redundancy, and multisegment pseudowire
stitching

Layer 3 services

Layer 3 Routing:
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= |Pv4 Routing (BGP, Intermediate System-to-Intermediate System [IS-IS], and Open Shortest Path
First [OSPF]), Route Policy Language (RPL), Hot Standby Router Protocol (HSRP), Virtual Router
Redundancy Protocol (VRRP), IPv6 routing, and BGP Prefix Independent Convergence (PIC)
MPLS:

= Label Distribution Protocol (LDP), Targeted LDP (T-LDP), Resource Reservation Protocol (RSVP),
Differentiated Services (DiffServ)-aware traffic engineering, MPLS L3VPN (including Carrier
Supporting Carrier [CSC]), IPv6 Provider Edge and IPv6 VPN to Provider Edge

= MPLS Traffic Engineering (including TE-FRR)

= MPLS TE Preferred Path

»  More than 3 million queues per systém

»  Class-Based Weighted Fair Queuing (CBWFQ)
= \Weighted Random Early Detection (WRED)

= Priority Queuing with propagation

= 2-rate 3-color (2R3C) Policing

= Modular QoS CLI (MQC)

= 4-level H-QoS

= |n-Service Modification

Multicast
IPv4 Multicast:

Source-based and shared distribution trees, Protocol Independent Multicast sparse mode (PIM-SX),
PIM Source Specific Multicast (PIM SSM), Automatic route processing (AutoRP), Multiprotocol BGP
(MBGP), Multicast Virtual Private Network (MVPN), and Multicast Source Discovery Protocol (MSDP)

Internet Group Management Protocol Versions 2 and 3 (IGMPv2 and v3):

IGMPv2 and v3 snooping

Manageability and Availability
OAM:

= Ethernet OAM (IEEE 802.3ah and IEEE 802.1ag)
= MPLS OAM (label switched path [LSP] ping, LSP traceroute, and Virtual Circuit Connectivity

Verification [VCCV])

Clocking requirements

= Platform OCXO oscillator of Stratum 3E or better
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= Support clocking modes: External Line, Hold-Over and Free- Running/Internal Clocking
= (.8261 Clock Selection based on Priority

= 1PPS support (input/output)

= 2 MHz support (input/output)

= 10 MHz support (input/output)

» TOD (Time of Day) support (input/output)
= Support for BITS Input/output

= SyncE support in GE (G.8261 + G.8262)

= SSM/ESMC (G.8264) Support with Synck

= SSM Support with E1 BITS

= Dynamic ESMC for Synck

= PTP/ESMC Clock Quality Integration

= |EEE Std 1588-2008 Support

= |EEE 1588 : Ordinary Clock-Slave

= |EEE 1588 : Ordinary Clock — Master

= |EEE 1588 : Boundary Clock

» |EEE 1588 : Support on GE( Optical/Copper)
= |EEE 1588 : PTP switching in Hardware

= |EEE 1588 : Loop Avoidance

= |EEE 1588: Concurrent 1588, SyncE operation (Hybrid Mode)
= |EEE 1588 : Telecom Profile

Pozadavky pro PE agregacni routery

= Maximalni vyska 3 [RU]

= Montédz do 19“ rack

= Hloubka max 450 mm

= Operating Temperature [min - max]DC: -40 to +65 degrees Celsius, AC: 0 to +40 degrees Celsius
= Max. Operational Altitude [meters] 4000 meters

Modular Chachiss

= AC/DC power option

= Redundant power supplies

= Redundant Controll plane

= Redundant Forward plane

= Redundant Fan

= Backplane Capacity 2540 Gpps

= Forwarding Performance Full Duplex (Gbps) 2100
= |Pv4 Forwarding Performance [Mpps] 2150
= |Pv6 Forwarding Performance [Mpps] 2150
= MPLS Forwarding Performance [Mpps] 2150
= Max Number of GE SFP ports = 48

»  Max Number of GE Copper ports 2 43

= Max Number of 10GE ports = 12
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ETH

Max Number of E1 ports =2 96

Max Number of ChSTM-1 ports = 24

Max Number of ChSTM-4 ports > 6

CEM - Maximum number of MEP/MIP per interface bez omezeni

CEM - Maximum number of MEP/MIP per node bez omezeni

CFM - Maximum CFM message rate per node 2305000

CFM - Maximum number of MD per node bez omezeni

CFM - Maximum number of MA per domain bez omezeni

CFM - Maximum number of MA per node bez omezeni

CFM - Range of setting the CCM interval 3.3ms, 100ms, 1s, 10s, 1min, 10min
CFM to ELMI interworking

Y.1731 - Supported MEG-id types podle I[EEE CFM nebo ITU-T ICC+UMC
Y.1731 - Synthetic traffic generation for loss measurement

Y.1731 - interworking with RFC2544 for loss measurement

Y.1731 - interworking with ELMI

-OAM - supported standrads

IEEE 802.3ah
IEEE 802.1ag
MEF16 E-LMI
ITU-T Y.1731

MPLS-OAM - supported standards

QiQ

RFC 4377, 4378, 4379, 5085

EoMPLS Pseudowires >15000

Number of MAC addresses > 250000

Dynamic ARP Entry 215000

Maximum number of AC (pFistupovy okruh) > 4000
Maximum number of AC per node > 15000

Range of VLAN-id for AC  1-4094

Maximum number of VLL/PW instances per node = 15000

List of protocols not directly handled by VLL/PW (potfeba pro tunneling): dp dtp lacp lldp stp

udld vtp

Number of queues on Ethernet port > 15000

Total number of queues per box  >30000

Total number of QoS profiles per box >1000 policy maps, 500 unique rates

Total number of different classes 23500
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Hierarchical QoS

= Number of levels of Hierarchical QoS 3

= Strict priority queuing 2

= Fabric QoS - description

»  Minimum shaping Tc interval [ms] <1Gbps = 5*MTU
= |Pv4 routing : static, OSPF, ISIS, BGP

= |Pvb

= BFD

= PLS LDP

= EoMPLS Pseudowire
= MPLS-TE

= MPLS L3VPN

= VPLS

= Max MPLS VSI>2000
» RFC 3107 Carrying Label Information in BGP-4 for iBGP - Seamless MPLS:
draft-ietf-mpls-seamless-mpls

= LFA /Remote LFA for IP/LDP

= |FA /Remote LFA for L3VPN

= LFA/Remote LFA for EOMPLS

= LFA/Remote LFA for TDM/ATM IMA PW

= |Pv4 Unicast Routesz 30000

= |Pv4 ISIS (RIB)> 30000

= |Pv4 OSPF (RIB)> 30000

= |Pv4 BGP (RIB)= 30000

= |Pv4 Multicast Routes/Groups (RIB) = 8000

= |Pv4 (FIB) >30000IPv6 Unicast Routes 215000
= |Pv6 (RIB) 215000

= Multicast - draft Rosen VPNs

= Multicast - max. number of groups > 8000

= Multicast - number of routes in the RIB= 8000

= |SIS - Number of Adjacencies 2400

= |SIS - Number of Adjacencies in a single Interface 2400
= |SIS - Number of LSPs2 35000

= |SIS - Number of Routes > 30000

= |SIS - Number of Routes in a level 230000

= BGP - Max Number of Peers> 400

= LDP - Max Number of Peers 215000

= |3 Interfaces> 3500

= QiQ - termination in L3VPN / L2VPN L3VPN 3500, L2VPN 15000
= Number of LSP> 35000

= MPLS Labels (LSP, TDM PW, VPN) 230000

= MPLS L3VPNs (VRFs) 2 1000
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= MPLS VPNv4 Routes > 30000

= Minimum BFD interval [ms]3.3ms

= BFD session 2 1000 pro 3.3ms interval

= Maximum MTU size [Bytes] 9216

= Timing Ports: BITS/E1/T1/STM-1/0C3/STM-4/0C12/2MHz/10MHz/1pps/ToD in/out, SyncE in/out
na vSech Eth portech

= SyncE + SSM/ESMC

= 1588v2 Ordinary Clock Slave

= 1588v2 Ordinary Clock Master

= 1588v2 Boundary Clock

= Concurrent 1588v2 + SyncE operation

= Hybrid Clock Support (SyncE/1588v2)

= Clock Quality Stratum 3E

» 1588v2 Transparent Clock

= CESoPSN

= SAToP

=  TDM Pseudowire Redundancy

= Maximum MAC learning rate on GE/10GE interface 215000 béhem <1s

= Maximum MAC learning rate on NEIGHBOUR/SDP interfaces 15000 béhem <1s

= MAC address table capacity per node > 250000
= MAC address table capacity per VPLS instance > 250000
= Range of settings the local aging time 10-600 seconds

= Range of settings the remote aging time ~ 10-600 seconds

= Maximum number of AC per interface >~ 3500

= Maximum number of AC per node > 15000

= Range of VLAN-id for AC  1-4094

= Maximum number NEIGHBOUR/SDP interfaces per VPLS instance 260

»  Maximum number NEIGHBOUR/SDP interfaces per node > 250 VPLS neighbors, 15000 VPLS PWs
= Depth of MPLS label stack (max number of labels in label stack) 4

sV

= Maximalni vyska 2 [RU]

= Montdz do 19" rack

= Hloubka max 450 mm

»  Operating Temperature [min - max] DC: -40 to +65 degrees Celsius, AC: 0 to +40 degrees Celsius
= Max. Operational Altitude [meters] 4000 meters

= Power Supply (AC/DC) Redundant DC or AC

= Power Consumption [W] < 300W

= Redundant Power Supply

= Redundant Fan

= Modularni $asi

»  Number of slots for Interface Modules 4

= Backplane Capacity (Gbps) 480 Gbps

= Forwarding Performance Full Duplex 2 120(Gbps) IPv4 Forwarding Performance =110 [Mpps]
» |Pv6 Forwarding Performance 2110 [Mpps]
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= MPLS Forwarding Performance 2110 [Mpps] Number of GE SFP ports 230

= Number of GE Copper ports=30

= Number of 10GE ports=>8

= Number of E1 ports=64

= Number of ChSTM-1 ports 224Number of ChSTM-4 ports = 4

= CFM — Bez omezeni maximum number of MEP/MIP per interface

= CFM - Bez omezeni maximum number of MEP/MIP per node

= CFM - Maximum CFM message rate per node > 30000 fps RSP2

= CFM — Bez omezeni maximum number of MD per node

= CFM — Bez omezeni maximum number of MA per domain

»  CFM — Bez omezenimaximum number of MA per node

» CFM - Range of setting the CCM interval ~ 3.3ms, 100ms, 1s, 10s, 1min, 10min

= CFM to ELMI interworking

= Y.1731 - Supported MEG-id types |EEE CFM or ITU-T ICC+UMC

» Y.1731 - Synthetic traffic generation for loss measurement

= Y.1731 - interworking with RFC2544 for loss measurementY.1731 - interworking with ELMI

»  ETH-OAM - supported standrads  IEEE 802.3ah, IEEE 802.1ag, MEF16 E-LMI, ITU-TY.1731,
Y.1731 LMM/LMR on roadmap

= MPLS-OAM - supported standards: RFC 4377, 4378, 4379, 5085

= QiQ

= EoMPLS Pseudowires 215000

= Number of MAC addresses 2250000

= Dynamic ARP Entry 215000

= Maximum number of AC/SAP per interface 23500

= Maximum number of AC per node 215000

= Range of VLAN-id for AC  1-4094

= Maximum number of VLL/PW instances per node 215000

= List of protocols not directly handled by VLL/PW (need for tunneling):cdp dtp lacp lidp stp udld
vitp

= Number of queues on Ethernet port> 15000Total number of queues per box 2 30000

= Total number of QoS profiles per box 21000 policy maps, 500 unique rates

= Total number of different classes 2 3500

= Hierarchical QoS

= Number of levels of Hierarchical QoS 23

= Minimum shaping Tcinterval [ms] <1Gbps =5*MTU

= |Pv4 routing:static, OSPF, ISIS, BGPIPv6

= BFD

= MPLS LDP

= EoMPLS Pseudowire
= MPLS-TE

= MPLS L3VPNVPLS

=  MaxMPLSVSI>2 2000

= RFC 3107 Carrying Label Information in BGP-4 for iBGP - Seamless MPLS:
draft-ietf-mpls-seamless-mpls

= LFA /Remote LFA for IP/LDP

= LFA /Remote LFA for L3VPN

= |FA /Remote LFA for EOMPLS
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= LFA /Remote LFA for TDM/ATM IMA PW

= |Pv4 Unicast Routes=#30000

= [Pv4 ISIS (RIB)=30000

= |Pv4 OSPF (RIB)=30000

= |Pv4 BGP (RIB)=30000

= |Pv4 Multicast Routes/Groups (RIB) 27500

= |Pv4 (FIB) >30000

= |Pv6 Unicast Routes=15000

= |Pv6 (RIB) 215000

= Multicast - draft Rosen VPNs

= Multicast - max. number of groups 27500

= Multicast - number of routes in the RIB 27500

= |SIS - Number of Adjacencies 2400

= SIS - Number of Adjacencies in a single Interface> 400

= |SIS - Number of LSPs 238000

= |SIS - Number of Routes 230000

= |SIS - Number of Routes in a level>230000

= BGP - Max Number of Peers>400

= | DP - Max Number of Peers>15000

= |3 Interfaces 23500

= QiQ - termination in L3VPN / L2VPN L3VPN 23500, L2VPN 215000

= Number of LSP 235000

= MPLS Labels (LSP, TDM PW, VPN) 230000

= MPLS L3VPNs (VRFs) 2950

= MPLS VPNv4 Routes 230000

= Minimum BFD interval [ms]<3.3ms

= Maximum MTU size [Bytes] 9216

= Timing Ports: BITS/E1/T1/STM-1/0C3/STM-4/0C12/2MHz/10MHz/1pps/ToD in/out, SyncE in/out
na vsech Eth portech

= SyncE + SSM/ESMC 1588v2 Ordinary Clock Slave

= 1588v2 Ordinary Clock Master

= 1588v2 Boundary Clock

= Concurrent 1588v2 + SyncE operation

= Hybrid Clock Support (SyncE/1588v2)

= Clock Quality Stratum 3E

= 1588v2 Transparent Clock

= CESoPSN

= SAToP

= TDM Pseudowire Redundancy

»  Maximum MAC learning rate on GE/10GE interface 16000 in <1s

»  Maximum MAC learning rate on NEIGHBOUR/SDP interfaces 16000 in <1s

= MAC address table capacity per node>250000

= MAC address table capacity per VPLS instance >250000

= Range of settings the local aging time 10-600 seconds
= Range of settings the remote aging time  10-600 seconds
= Maximum number of AC per interface >4000

»  Maximum number of AC per node 215000Range of VLAN-id for AC/SAP 1-4094
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" Maximum number NEIGHBOUR/SDP interfaces per VPLS instance>60/60
= Maximum number NEIGHBOUR/SDP interfaces per node  >250VPLS neighbors, 215000
»  Depth of MPLS label stack (max number of labels in label stack) 4
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