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7.12 Unyu wwjdwuwagph ujwwdwdp Yhpwnynid b Cwjwuinwuh wupwwbnnigywt hpwyntupp:

8. unuUtrh <UUsStLLNe, PULUUSPL YUYBEMrUMUSUULLENE BY USﬂPUQPnhQSthbbPE

musSdhrusnh yusurnn
<< pupdn nbfutninghwlwl «dhdU UPUBLhU» $Pp
wpryniuwpbpniejwt Uwfuwpwpnieintu 2. bnluwi U, u nnng 4/1
L. bplwu, 4. Uwpguywu 3/3 ¥ nghawnh tnnng

«4nutipu Pwul» PRL
L BU gnpdwntwlwu Jwpsnipniu cU<< 01551651

<4<< 02565518 €/< 1930030289444300
G(fuwynp wnopkt’®

£/<£.900011039469
Gfuwynp pwpuniqup®

Unnpegnatelntl/

\u
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, S <wybpws N 1
« / [} » l) é 2025 pa. hlpdwd
PSUL-UUDAIRL-2025/15 Swdlwegpny wuydwliwgnh

SthuLhuuuuL PLNRFUGPM - GLUUL JUUULUHUSNKR3S

Uhogbpwntiuswlwu gwugh W hwdwgwugh wwywhnydwu dwnwjnigjniutiiph
Uhogbpwnbuswlwt guwugh wwywhnydwl dwnwjnieyniubin

Uujwunw

Lwpwapnipjnt

Unwustwgywd
Ywuninh

Unwudtwgywd oynhlwdwupwpbijwiht fwwninhutiph (dark fiber)
wuwhnynd (wnudwqu 4 phibph dhwgnwdng’ jnipwpwugnip gnygp wwppbin
Swuwwwphny) hhduwlwu hwugnyghg (£< upswwbinnh watuwwnwlwaqd,
Ywnwywpwlwu

nintu 1) nbwh wwhnwwnwihtu hwiugnyg (Ywdhpwstu 4-pn ., U. Uhynjwu
109/8), b wywhnwwnwiht hwugnyghg (twyhpwtt 4-nn ., W. Uhynjwu
109/8) nbwh Shapwu Ukd 4, «E4ELI» PPL hwugnyg' Yuwninnt
Swipwybwnbipnud wwwhnybip hwuwubihnieinu SFP+ inbiuwyh wynpunny:
Ybpnugjw| uwwninht whwnp £ wuglwgyh unnpgbintjw Swlwwwphubpny:

Muydwuubin

Cwybwsh jnipwpwgnip Yhnbipnd wwywhnybip hwdwwwunwutuwu
pnnniuwynipjwdp Gpwotuwdnpdwsd, Gpyynndwup (uhdbnphly) ndjwiubph
thnfuwtgdw Swnwjnipintu, hbnwguwind wpwanieniuubph thnhnfuntejwu
hUwpwynpniejwdp:

Ywpgwynpnwitbpp bwfuwwbiu whwp §hwdwédwjutigul) ywwnyhpwinnth
htin:

Cwybywdh 8-13 Yhwntipnud dhwgnulubipp wuwjwhnybip unnpgbintjw
Swlwwwphubipny:

Uuhpwdtipn uwppwynpnudubiph nbnwinpnud:

o ‘“Latency” ny wyb| pwlu 5 ms

o Uwwhnyti gwugwht ninnnpnnul pwqdwpehy  wwhnwwnwihl
dwlwujwphubpny b Jbpwlywugudwt nivwynigjwdp (“routing with
multiple redundancy paths and resiliency”)

e Shtjuuplwwbu  wwwhnyby gwulwgwd Yhwnwd  ogunwgnpdynn
Swnwjnipjniutiph (htnwfunuwlww, ubippht gwug, wnwuduwgywsd
ubpybipubp W wyiu) pwdwundp wwppbip Layer 2 Bupwgwugbiph

~ (VLAN)

o  Swppbp Ytiwbph fudpwynpnudp punn dwnwynipyniuubiph Layer 2
Gurpwgwugbiph (VLAN) : :

o Uwwhnyb hwdwygnid ybipnugjwy Layer 2 fudptiph dhole

o UUhpwdtipnnipjwl  nbwpnd  jnipwpwtygnip  Yonnd  wwwhnybi
wuhpwdbon pwuwlyh gwulwgwd “VLAN ID"-h  ognwgnpddwl
huwpwynpnipjntup

o Traffic shaping per VLAN/ gwlwgtwd VLAN-h dJpw wpwgnipjwuu
Ywpgwynpnud

e Uwwhndty “QinQ, STP, Ethernet over MPLS” oguwgnpddwt
huwpwynpnipjniup gwulwgwd Yhwnid

Npwlh wwhwueubip

Cwybwdh gy 1-3-h nplk Yewnnwd Yuwwp subunp b uwhwudh wwpbiljwu
ns wybih, pwu 4 wuqwd: Unyu npnyeh hdwuwnnyg fuwthwunid £ hwdwpynid
Guwh pwgwluynipntp’ jntpuipwitiginip fuwthwudwu nbwpnud 60 pnuytihg
wybin dwdytinny: <wdbyush gwuly 4-h nplt Yonnd Yuwp swbwp §
fuwthwuyh wwpblwl ng wybih, pwu 6 wugwd: Unyu npnyeh hdwuwnny
fuwthwund £ hwdwpydnd Guwh pugwluwgniginiup® jnipupwtggnip
fuwthwudwl nbiypnud 120 pnwtihg wybjh dwdybinny
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Uty wdujw pupwgpnid hwybiywséh gwul 1-3 —-h nplk Yhwnnwd swbwnp
[uwthwuyh (pwgwlwiyh) ng wybih, pwu 120 pnwb dwdwuwyny, huly gwuyh
4-h nplk Yhwnnud' 240 pnwb dwdwuwyny: Unylu npnyeh hdwunny Yuwwh
fuwthwiudw (pwgwlwjniejwi) dwdwuwlyp hwodwplynd £ npwbiu day
wdujw pupwgpnd Ynpynpwinhy gwugh wdjw) Yawnd uwh pninp
fuwthwunwubiph (pwgwlwynieniuubiph) dwdybinubph hwupwgnuwp:

5. Uy wwhwueubin Oqunwgnpdywd dwywiutiph ybpwpbpjw| wbnbywwnynipjwi unwgnid
Ywuih wnljwjrpjwy, npwyh L dwinnigdwt Swnwjnipjwu dwywih «on-line»
ybpwhuldwyu htwpwynpnientu

Uuhpwdbonnipjuwu nbwpnid wwwndhpwwnnmt funnn b ywhwueb dwnwlwpwphg dhusl 30 Yhwnh
wybpugnid b 50 Ywh nbnuihnfunid® dwpgbiph nbwpnid (dhtugl 3 4d dwnwwpwph dnnwlw nbfuthlulwu
hwugnyghg): Mwwdhpwnniu Yupnn £ ywhwuel) dwunwlwpwphg gnidwpwiht gnnniuwynipjwu dhtisl
1 Gb/s wybjwgnid huswbu bwl ernnitwynipjwl ybpwpwotunid Yhnbiph dhol:

Uwwuwpll wwinghpwwnnih Ynnihg inpwdwnpywd unnpgbintjw $hahluwtiv wnwudtwgywsd
owywhlwdwupwebjwht Yuwwninh (dark fiber), hhduwlwu hwugnyghg nbwh <wupwwbunnigjuwu hpwwwpwy,
Ywnwywpwlwu nnt 3, hwdwwwnwufuwt uwppwynpnudubipny (nbu wnynwiwy 2), wwywhnybny
fuwhwuwuwyniunigyndup' jnipwpwtgnip Yannd dhwgubing hwdwwwnwufuwu pwuwyh pbibp (wntdwqu 2):

Ywnwywpwlwl wnnd 3 (Unyniwy 1) Yanbph ubpdbpwghtu hwugnygubipnd wwwhnyby
owywnhlwdwupwebwiht uwwninhubp (punyugwd wnujwqu 4 phhg) hwdwwwwnwuluwl uwppwynpnidutpny
(nbu wrynwiwy 2): '

Uwwuwnyb) wwindhpwwinth Ynndhg inpwdwnpgwd unnpgbintyw hghluwwbiu wnwuduwgywd
owwnhywdwupwpbtijwiht Ywwninh (dark fiber), punyugwd wnujwqu 4 phijhg p. Gplwu, Ywqgbt Uwngujwu 3/8
b p. Bplwl, dwggbt Uwpgujwt thnn., 5 obupbph dholt’ hwdwwwwnwuuwl uwppwynpnudutipny wwwhnybing
fuwthwuwuwyniunipyniup (nbu wgnuwy 2)' jnipwpwtgngn Yannd dhwgubiing hwdwwwwnwufuwu pwtwyh
phlEp (wnudwaqu 2):

£. Gplwt, Ywggbt Uwpquywu 3/8 Ytwntiph ubpdbpwiht hwugnygubipnud wwwhnyby
owywnhjwdwupwebwiht Yuwuninhubip (punyugwd wnujwqu 4 etihg) hwdwwywunwuluwl uwppwynpnidubpny
(nbu wnyntuwy 2):

Wnjniuwiy 1
</h QLpwinbugnipynil Uwpq Puwlwyuwyp Cuwugh

1. L Jwpswwbinh woluwinwljwqdp

Yuwnnigwdpwihu unnpwpwdwunidubp
2. L wyluwinwuph W unghwwlwu

hwpgbiph UwuwpwpnipjnLu
3. L wnnnowwwhntRjwu

Uwfuwpwpnieintu

Punuipwhinyeju wtnwlwl Yndhut bl popuuy |t

dhtwhwgpwywu Yndhwnnt e

L nwpwdpwiht Yunwywpdwu L

bupwlywnnigywdputiph bwfuwpwpnigntu
7. << 2ngwluwi Upgwiyuwynh

Uwfuwpwpnieinlu
8. £ Eynundhlwyh bwhuwpwpnipiniu

Unjniuwly 2

Uudwunwd Skhuthywywt ywpwdbwunpbp Lwuwly

L2 optical switch Min 2 x sfp+ uplink ports 4
Min 8 x 1gb/s sfp ports
L2 switch ; Min 2 x sfp 1gb/s uplink port » 1
» ~ 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
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2. Qwdwgwugh wywwhndwl dwnwjnyeiniiibp

L Jupswwbinh woluwwnwywqd

N Uugwund

Ljwpwgpnipjniup

1. Lwdwguwlg

Zhduwlwt wwhnwnwiht b EY5LY PRL hwugnygubipnid
hwdwguwugh (hhduwywu b nbgbipdwjhl) wwwhnynwd 2 hpwphg
wulwhu JwnwYuwpwpubphg*2, jnipupwugnip hp wnwuduwgywsd
owwnhwdwupwpebjwhu dwintuny' BGP wpdwlwgpnipjwl
Yhpwnniiny:

2. Muwydwulbip

Bpwyoluwynpyws, tpyynndwuh (uhdbinphy) hwdwgwugh wwwhnynid
wnuywqu 3 Gb/s gnidwpwiht pnnniiwynipjwdp (pninp 3
hwugnygubipp hpwp htin) b dhwdwdwuwly wnujwqu 1 Gb/s
pnnniuwynigjwdp (pninp 3 hwugnygubipp hpwp htn) << tnwpwépnid:

Uuhpwdbion uwppwynpnudubiph wnbnwnpnud b uwywuwplynid:

3. Npwlh wwhwugubin

Lwdwgwugp hhduwlywu hwugnygnud swbivnp  fuwthwudh
(pwgwywih) tnwpblwu ng wybih, pwu 4 wugqwd: Unylu npnyeh
hdwuwnny fuwthwund b hwdwpydnid hwdwgwugh pwgwlwnipniup’
Jnipwpwtginip fuwhwudwu nbiwpnud 60 pnwbhg wybh dwdlybunny:

Uty wduw pupwgpnud hwdwgwugp swtinp b fuwthwudh
(pwgwlwyh) ng wybih pwu 90 pnwb dwdwuwyny: Unyl npnyeh
hdwuwnny hwdwgwugh fuwthwunwubiph (pwgwywjnipniuitiph)
dwdwtwyp hwodwnpyynwd £ npwbu dbYy wduw pupwgpnid pninp
fuwthwunwubiph (pugwlwynientuubiph) dwdltinubph hwupwgnudwp:

4. Uy wwhuweutip

Ogunwgnpdywd swywiubph Ybpwpbpjw) wnbnklwwnynigjwl uinwgnid

Cwdwgwugh wnpwdwnpdwi npwyh b ogunwgnndynn dwywih
«on-line» ytipwhuydwu huwpwynpnipjniu

o «The Reseaux Europeens Network Coordination Centre (RIPE NCC)»
Yuwadwlbpuniggntunud £< Juipswwbinh woluwnwlwqdp wujwdp
gpwugywd «/23IP» hwugbubiph uywuwpynud

o Twpdwlwu hunbtipttivn, Wi-Fi dhwgnud (STA Yunwdwpnud), dhush
32 uwpp dhwglibne huwpwydnpnipyniu (802.11b/g/n), LTE FDD' DL
150 Up/d, UL 50 Up/ - 15 hwwn puwn bwfunpn wwjdwuwaph,

e Twpdwlwu huntipubin LTE FDD' DL 150 Up/y, UL 50 Up/ - 22
hwn

*

wnwudhu

1. Spwdwnpynn Yuwninhutipp £ nwpwdpnid b L& mwpwdphg nnipu whwp b hubu $hghluwbiu

2. <K mwpwdphg nnipu hwdwgwugh wwwhnynudp whwnp b huh nwpwugwndwd dwjpninputipny b

uwwuwpynn dwwnwlwpwpubipp tnyuwtiv wbwnp § hubu hpwphg wulbwiu:

Nplut Ybwnnud Yuwwh fuwhwudwu nbiwpnd “Ywnwpnnh gwugwiht dwutwgbitnutipp inbuthlwyw
puntpwagnpnul Uwluwwnbudwsd dwdytnubpnd yepwgunid bt fuwthwunwubipp W npwug ywnbwnutiph dwuht
nbntywgunud Mwnghpwwnnihtu: Ywwnwpnnp Mwwnyppwnntht £ inpwdwnpnd ppe Ynndhg |hwgnpywd gwugwip
Juutwgbnubph htinwfunuwhwdwpubint ne GEGnpnuwiht thnunh hwugbubipp: Mwwndppwwnnih Ynndhg
thwanpywd ubpywjwgnighsubipp, fuwthwunwubipp wpdwuwagptiint nbiwpnud, hpwyniup niubu nhdb] Ywwnwnpnnh
hwdwwwwnwuluwu gwugwiht dwutwgbnubpht® wwhwugbiny Jepwguby fuwhwunwubpp:
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