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wwhwlgh ghedwt dwuht gpwynp dwimgndp (hwtqdws N 4) unwlwne gbupnd Nwuadppwnnit
wwdwtiwgpny uwhdwbgws Jewpnwp Guwnwpnd £ phtwbvwljuwt gnpduljwint, beb dwunignuip unwgybip
E Muwwndppwinni Yndhg Jewpdwl hwbdtwpwpwahpp b wnpdwbwgpniejwb ywiindbp hugnpdud dwpdup
quitdwyinwywl hwdwlwng dninpugnbint opdwl Uwfunpnn onp

7.11 Unyu wywydwbwgph Guwwlgnipywdp dwaqws Jathnpp imdynd G puliwlgniejniitibinh dhgngny:
Zwdwdwiunan dnp spbiptne nbwpnid Ytdbpp (ndynd B nunwlwt Yupgny:

712 Unyu wuwypdwuwaghpp Ywaudwd £ bteohg, LYupdnd £ Gplne ophliwlhg, npnup niibl
hwlwuwpwgnp ppwywpwbwlwt nd: Ungb wwydwbwgph N1, N2, N3, N 37 L N 4 hwybdwautipp
hwtinhuwund BY wwdwbwgph wupwdwlbh dwup, jnpwpwbsinin Yandht npgnud £ wwjdwbwgph dby
ophuwl:

7.13 Unyb wwdwlwgph UWwwndwdp Yhpwndnud § Cwjwunwth Lwbpuwbnnigjuwl hpwdniupn:

8. unuesrn cuustELkre, PULLU3PL Jdudbrumusvuvuere bd
usnraarnre3ntpuuerc
MUSJdhPMUS Nk yusurnn

<€ pwpdp wnkifulininghwlw
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£€ B gnpdwntwljwt Jupsnegmil
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hpwyann bwhuwinbuyws
nwtunwihnufwé uruhgwnghlt inbfubplutu | ey | DUMUmD ) plnowl
swithwpwdh Sdwdlwghpp' punipwghpp dhwynpp Afapes il hwughbt | dwdlybwnp**
hwdwpp puwn UL Al puibwip
nuuwljwpgdwl
(CPV)
Uhtisl 2026
P 62 907 198 < wljual
: 707211002 | Ugymud £ npwid I r{Zﬁm“b uugp
p 31-p

* Dwnwgnyaymilibibph dunpngdwl dwdlepp, puly hoyugpt sy wwpdwbiwgph Gugpwpdwt nbwpmd' wnwghli thnyh
cwdlyinp, whpp b uwhdwidh wabfwql 20 opwgnigughli op, nph hwpdwplp hunpwngmd b uugdwbwgnpny bwpuwnpbugws
Unnutinh hpwadmbplitiph b wwpipuwlwbngegnibibinh Qugpuapdwiln wupdwbb nidh dbe dipilnt opp, pugumnipyudp wil nbuph,
tpp plippdurd dwutilihgn hwdwdwbmd | dwnugnyeagnibiipp dwigpnig by wdbh Gupt dwdbgnd

SthuLhUUuUUL PLNREUSHP

Uhggbpwwnbuswlwl gwlgh L hwdwgwugh wwwhnydwl dwnwjnienittiiph

1. Uhgqbpwunbuswwl guwugh wwwhnydwl dwnwjnipniuttin

Lljwpwgpnyziniu

Unwbdbwgywd owwnhywdwunwpebijwht uwwninhubiph (dark fiber)
wwwhnynud (wnbdwqb 4 phph dhwgndnd’ jnipwpwlisimp gnygp wwppbnp
Swuwwwnphnd) hpduwlwu hwugnyghg (€< Jwpswwybinh wouwmwlwad,
Yuwnwwpuwljwl
wint 1) nawh ywhnwwwiht hwugnyg (Mwdhpwbu 4-pn ., W Uhynjw
109/8), L wwhnwinwjht hwugnyghg (“twidhpwabu 4-pn ., W. Uhlynjwt
109/8) nbiwh Shgpwt Utd 4, «£4ELI» PPL hwugnyg' Yuwwninnt
dwypwlbwnbpnid wwwhnyb, hwuwubhnyejniu SFP+ inbuwlh wynpuny:
dbpnlgjw) juwwninht whwp £ wuglwgyh unnpgbivtjw dwlwwwphubpny:
Cwdbdudh jnipupwgnip Yhnbpnd wuyywhndbp hwdwwwnwufuwt
rannwynipiwdp bpwziuwdnpdwsd, Bpyynndwih (updBnphly) ndjwubph
thnfuwugdwt dwnwjniejnit, hinwaqund wpwgniyenitbph thnhnfunyew
htwpwynpnysjudp:

Uuywnud
1. Unwlduwgywd

Gy

2. Muwjdwllibp

Ywpguynpnwlubpp twhuwwbu wbwp E hwdwdwjubigub] wwunydhpwnnih
htun:
Cwybwdh 8-13 Yhwnbpnud dhwgnuwubipp wywhnybip uinnpgbintjw
Gwlwuwwphubpny:
Uthpwdbown uwppwynpnwubph nGnwnpnud:
e ‘“Latency” ny wyb| pwl 5 ms
o  Uwwhndb gwugwht nipnnpnnud pwgdwehy  wwhnwnwhu
Gwuwwwphubpny U Jopwlwugudwl niuwlynipjudp (“routing with
multiple redundancy paths and resiliency”)
o Shjutplwwbiv  wwywhndty gwulwgwsd Yawnd  oguwgnpdynn
Swnwnipntiubpp (hbnwunuwlwuwy, ubippht gy, wnwbdtwgdwd
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ubipbputp L wyl) pwdwtnuwp wwppbp Layer 2 bupwgwugbiph
(VLAN)

o Swppbp Ltwnbtiph fudpwdnpaup puin dwnuwynipgniittiph Layer 2
Eupwgwugliph (VLAN)

o Uwwhnyby hwdwlgnd Jbpnugjwy Layer 2 fudpbph dhol

o Uuhpwdtpwnniewt  nbupnud  jnipupwtgnp Yhnnd wwwhnybg
wbhpwdbon pwbwlh gwulwgwsd “VLAN ID"-h oquiwgnpdduwl
huwpwinpnianiup

o Traffic shaping per VLAN/ gulwgwd VLAN-h dpw wpwgnipjwu
[uipguynpnud

e Uwwhnyty “QinQ, STP, Ethernet over MPLS" oquugnpddwl
huwpwynpni@niup gwuugwsd Ynnd

Nnwlih uwhwbolbp

Qwfbdwah gutly 1-3-h nplk Yawnnwd Guwp swiwnp £ uwdguutyh nwpblwl
ny wybih, pwu 4 wugwd: Unyu npnyeh hdwunny uwhwtnud £ hwdwpygnud
Ywih pwgwluwynyeniup’ jnipwpwbisinp fuwhwidw nbwpnd 60 pnwtihg
wybih dwdybnnyg: Cwydbwsdh gutly 4-p npld; Ynnd Yuwp swbnp £
fuwthwuyh nwnbut ng wybh, pwt 6 wuqud: Unyb npnyeh hdwunny
uwthwunu b hwdwpynud Yuwh pugwlwgnigegnip’ jnipuiputising
fuwhwbdw nbwpnud 120 pnwbihg wybjh dwdybnnyg

Uty wiudw pupwgpny hwybwsh guly 1-3 —h nplk Y sujbinp
fuwthwdh (pwgwlwih) ny wybih, pwu 120 prwb dwdwuwlny, puly guwuyh
4-h nplit Yawnnwd' 240 pnwyt dwdwtwlnd: Ung npnyph hdwinng Gwyh
fiwdwudwy (pugwlwnueui) dwdwtwlp hwadwplynd £ npuybu del
widuyw pupwgpntd Ynpwnpwinpy gwtgh ndjw Yhnnmd Ywuyh pinp
fuwthwunwubiph (pwgwlwinyeniutbiph) dwdfbwutiph hwpwgnidwp:

|

Uy wywhwtigubip

Oqunwgnpdywd Swywiubph Yepwptinjw nbinblunyniejwt unwgnid

Ywwh wnbugnuygjut, npwlh b dwinnigdwl swnwjnigjwb dwywh «on-line»
Ypwhuydwl htwpwynpnipgnil

Uuhpwdbannput phwpnd wwandhpwnnd Yuwpnn b ywhwbish] dunwljwpuwphg dhtigl 30 Yanh
wibjwgnud L 50 Yhwnh nbnwiinfunid’ dwpgbiph nbwpnad (dhts 3 Yo duwinwlwpwph dnonwlw nbluthulwt
hwhignyghg): Mwwndhpwinnit Yupnn b ywhwbsk) dwnwlwpwphg gnuwwpwihll grnniiwlnuegut dhtsh
1 Gb/s wybpwgnud husuybiu twl panmuwynipiwl YEpwpwoiunid Yentph dhele:

Uuywuwpll) wwwndhpwnnth Ynndhg npwdwnpdwd uinnpgliontyw $hahywwbu wnwbdbwgywsd
ownpljwdwtpwptijuwiht Yuwninh (dark fiber), hhduwywu hwugnyghg nbiuh Cwipwwbivingejul hpwwwpuly,
Ywnwwpwlwt wnt 3, hwdwwwnwuuwt uwppwynpnwtbinny (wbu wgnuwy 2), wywhngbing
luwthwhwluyntinyggniup’ Jnipwpwgnin Yawnnd dhwgubing hwdwwwunwofuwt pwbwyh pbbp (webiwgt 2):

Ywnwdwpuwlwb vnu 3 (Wynwwl 1) Yenbph ubpdBpuiht hwugnygiipnd wwwhndb
owinplywdwtpupliught yuwyninhtubp (pwunwgwd wntijwql 4 phihg) hudwwwnwufuwl uwppwynpnwttinny
(inbu wrynuwl 2):

Uwwuwplb wwndppwnnih Ynndhg ipudwnpywd uinnpgintyw $hahbuwbiu wnwuduwgywd
owjinhljwdwlipwpelijwiht Yuwninh (dark fiber), punjugwd wnujwqu 4 pbihg p. Gplwb, Ywggbt Uwpqujwl 3/8
l p. bpluwt, Ywqgbt Uwpguywt than., 5 sbuptiph dhel' hwdwwwunwufuw uwppwynpnudtbpny wwwhnybing
fuwthwbwluyniunigagniup (nbu wngmuwl 2)° jnipwpwtgni Yawnnw dhwgtbing hwdwwuinwofuwt pwtiwlh
phbp (wnudwqu 2):

£, pluwy, Ywggbu Uwngujwt 3/8 Yuwnbph ubipdtpuwhts hwtgnygiipnud wwjwhndby
ounplwiwbnpwebiiwht Yuwninhtbp (punyuguws wnlijwgl 4 phihg) hwiwwwinwuluwy uwppwynpnutbnny
(nbu wrynwiwly 2):

Unyneuly 1
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1 £ Jwpswuybinh wyuwinwlwaguh
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2. £ wyluwwnwlph b unghwwlwl

hwpgliph bwhuwnwpnipjntl
3. L& wnnngwujuihniwl

Uwlupuwnnigni

Pwnwpwohunipjwl wyhiwnwlwt Yndhnb

dpswlwgpuluwt Yndhnk bnlwl p.bpliw :‘:]JL';'“N“;“”“J”L”“

£ inwnwdpuwyht Ywnwwpduwb U

bupwywnnigywdplbiph Uwfuwpwpnigntt
7. << gnguiljur dhguiwyph
l__ Uwjuwpwpnigjnit

<< Eynundhluyh bwhuwpwpnugni

< nwpwdpuwjht Junwiwpiul L

| bupwywnnigdwdplbph Uwfuwpwpnipiny

_ Wnyniuwly 2

Uuywintd Stijuihljwlwt wwpwdtinpbp Puwiliwly
L2 optical switch Min 2 x sfp+ uplink perts 4

) Min 8 x 1gb/s sfp ports

L2 switch Min 2 x sfp 1gb/s uplink port 1

B Min 8 x 1gb/s ports

SFP module Sfp transceivers (SM, 1Gb/s, 10 10

km)

SFP module Sfp transceivers (SM, 1Gb/s, 1 km) 40

2, Cwiwgwgh wujwhndwb dwnwjnipniuubp
: L& Jupsiwbiinh wopuwnwljugd
N Uuywlinud Llwpwgpnipgnip

1. Cwldwgulig Chduwlwt wwhnwnwiht b EY45LS R hwugnygubipnud
hwdwguwtigh (hhduwlwl W nbgpuwiht) wwwhnynid 2 hpwphg
wllwlu Jwinwlwpuwptbphg*?2, jnipwpuwlygnipt hp wnwldbwgywsd
owyunhlwdwipwebiuwht dwintuny’ BGP wpdwlwgnnizjul
Lhpwnnudng:

2. Mwjdwutitin Lpwoluwynpywd, tphynndwih (updbwnphly) hwdwgwugh wwwhaynd
wnUywql 3 Gb/s gnulwpuwih panmiiwlnygjwdp (painp 3
huwugnygubipp hpwp htin) b dhwdwdwbwl wnudwql 1 Gb/s
pnnniuwlnipgudp (pninp 3 hwgnygubipp hpwp hbin) €€ nwnwdpnid:
Uuhpwdbon uwppwynpnwiubph wbnunpnd b uwwuwnplnud:

3. Npuwlyh wwhwleubip Cwiwguwgp hpduwlwl hwugnygnud suybivp £ fuwwliyh
(pwgwluyh) tnwpblwu ng wdth, pwl 4 wugwd: Unyl npnyph
pdwunny fuwthwtn £ hwdwpynud hwdwgutgh pwguwluwynegmp’
jnipwpwitisinip [uwhwiidwl nbiwpnd 60 pnujbhg wybh dudyuniny:
Ukl widujw pupwgpnd hwdwgulgp swbtinnp | juwtwlygh
(pwgwluwygh) ns wyth pwt 90 pnwb dwdwbiwynd: Unyu npnyph
hdwuwnny hwiwgwugh Juwhwunuwubph (pugwlwniyenisiph)
dwdwuwlyp hwyywpydnud b apybu del wdudw pupwgpnud pninp
fuwthwunuwitbiph (puguilwjnysgmtiitinh) dwdlyiintGph hwupwgnidwp:

4. Ly wywhwgibin Ogunwanndywd dwywiubiph Yapwpbippuy wbnblundnipjul unwgnud
Zwidwgwugh inpwdwnpdwl npwp b ogunwgnpdynn dwywih
«on-line» Ypwhuldwl huwpwynpniyani -
o «The Reseaux Europeens Network Coordination Centre (RIPE NCC)»
Yuwgdwybpwnigniund £ Jupswybinh wpluwnwlwgdh wuwdp
- __gqpuugduws «/231P» hwugbiubinh uwwuwnlnud
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e Swpdwywl hnbpubin, Wi-Fi dhwgnud (STA Yunwywpnud), dhtsk
32 ywpp dhwglbint huwpwnpaueniu (802.11b/g/n), LTE FDD' DL
150 Up/y, UL 50 Up/ - 25 hwwn

+  Cwpdwlwl hunkipubwn LTE FDD' DL 150 Up/y, UL 50 Up/ - 22 hwwn
(Swul 5)

*
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