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Onpepensiowme pakropbl MOAEPHU3aLUU TRAHCNOPTHON
UHPaCTPYKTYpbl onepatopa MoGunLHOU CBA3U

LTE ceTtn coctoaBLUMUCA (paKT

Nocneayrowmnm poct uncna LTE cantoB (eNB)

Heob6xoanmbl anropntmMbl ObICTPOro BBoAa B 3KCNslyaTauuio
HOBbIX CauToOB

NokasaTtenu Harpy3kum Ha cerMeHTbl MOOUITbHOWU CEeTU CTaHyT
COU3MEepPUMbI C NoKa3aTensaMu Harpy3ku B NPOBOAHLIX CeTAX
LLMPOKOMNOSIOCHOIro AocTtyna

Heob6xoaMmo MMHUMU3NPOBaATbL CTOMMOCTL pPeLleHUs Nno
nepepaye AaHHbIX (B nepecyéTe Ha OAUH OuUT)

He meHee 30% cantoB 2G/3G/LTE

HeobGxoaumo MVWHUMU3NPOBATbL CTOUMOCTDb BlilageHUs



Onpepensiowuve akropbl MOAEPHU3aLUKU TPAHCNOPTHOM
MH(PaCTPYKTYpbl oneparopa MoOOUNLHOWU CBA3N
Pe3ynbraTt aBontouumn Mobile Backhaul
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Onpepensiowme pakropbl MOAEPHU3aLUU TRAHCNOPTHON
UHPaCTPYKTYpbl onepatopa MoGunLHOU CBA3U

KnioyeBble CBONCTBA CeTU nepenadv AaHHbIX

MacwTtabupyemas cetb

TbICAYY CanToOB

HECKOJIbKO onepaTtopoB Ha OAUH CauT

HECKOJIbKO NMOKOJIEHUN TEXHONOMMM MOOGUITILHOMN CBSI3M HA OAUH CauT
MacLuTabupyemMocTb CEPBMCOB M NOJOCHI NPONYCKaHUA

NOHMXXEHHbIe TPeOOoBaHMA K OKpyXaroLwen cpene, rmOKoCcTb pa3BEéPTbIBaHUSA

NMoppepxkka nornyecknx nHtepcgencon (S1, X2), KOHBepreHUUsA
cepBuchl E-Line (point-to-point), E-LAN (multipoint), E-Tree (point-to-multipoint)

noaaepxkKa HeCKosNbKUX KraccoB Tpadmka € pasnMyHbIMU Ka4yeCTBEHHbIMU XapakTepucTukamm
KoHBepreHums TDM cepBMCOB B TPaHCMNOPTHYIO0 MH(PACTPYKTYpy ceTu nepeaayvm AaHHbIX

PyHKUMOHanbHoOcTb Operation Administration & Maintenance

OAM pelieHne onepaTopcKoro ypoBHs

KOHTPOJ1b Ka4€CTBEHHbLIX XapaKTepuUucTtukK cepBuCcoB CeTu nepeagayvum AaHHbIX
OTKa3oycTOM4YMBOCTb, BbICOKaA CTeNneHb AOCTYNMHOCTU CEpPBUCOB

I'Iop..qep)KKa NMPOTOKOJIOB U MEéXaHU3MOB AO1A 6bICTpOFO o6Hapy)KeHm| HOBpe)K.quI/Iﬁ n 6bICTp0rO
BOCCTaHOBJIeHUA CepBUCOB CeTu nepenayvin AaHHbIX

Noapepxka cepBnca ceTeBOM CUHXPOHU3aLUMN

YyacToTHasa cuHxpoHusaumsa scex eNB ot PRC
c¢pazoBas cuHxpoHusauma eNB (ana TDD LTE)



PelueHue 3anay No MoaepHU3aUvmM U pa3BépThIBaHUIO TPAHCNOPTHOM
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Carrier Ethernet Service Delivery System

3930
. 3932
Advanced, hardened Carrier 3931
Ethernet Service Delivery :
system focused on the Weatherproof advanced Carrier ~ Advanced, hardened Carrier
transition to high-bandwidth Ethernet system able to deliver Ethernet Service D_ellvery system
Cell site or high end Carrier Ethernet services focused on the delivery of 26
enterprise requiring virtually anywhere without /[TDMoPacket + chket Services
sophisticated QoS sacrificing leading-edge over packet based infrastructure.
capabilities. functionality. NNI/UNI UNI UNI Module
NNI/UNI UNI NNI/UNI UNI UNI 2 8 16
2 38 2 4 4 1G/10G 100/1G T1/E1
1G/10G 100/1G 1G/10G | 100/1G [10/10011G srps | ©SFP 2% 8p
(8) SFP (4) RJ45 HDSUB
SEP+ SFP+ SFP RJ-45
(4) RI45
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3932 SDS

e Ethernet and Multiservice capability with SAOS
- Virtual Switching Architecture; E-LINE and E-LAN Services
- Flexible UNI Classification: EPL, EVPL, Hybrid

- Encapsulations: .1Q or Q-in-Q, G.8032, PBB-TE/MPLS

- MPLS LER, LSR

- TDM Circuit Emulation Service — SAToP or CESoPSN

- Martini; MEF8 support

e Stringent clocking/synchronization

- Stratum 3E accuracy option

- Synchronization via BITS, ACR, 1588v2 or Synch-E

- External sync inputs/outputs (BITS; 10MHz; 1PPS/ToD) NNI/UNI UNI UNI Module
e Sophisticated OAM capabilities 2 8 16

- |IEEE 802.3ah link layer OAM
- |EEE 802.1ag & ITU-T Y.1731
- IETF TWAMP Sender & Responder for L3 SLA Monitoring SFP+ [ (8) SFP (4) RJ45 | 2 x 8p HDSUB
- RFC 2544 Generator & Reflector for Performance Measurement

- Hardware Ethernet OAM

 Designed for Uncontrolled Environments

- -40C to +65C outside plant temperature range

e Redundant AC or DC power supplies

e Wire-speed L2 switching with 30 Gbps fabric

® clena
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3932 SDS Detall AC or DC PSU’s

DC: £24V, -48V
AC: 100-240V, 50-60 Hz
Hot swappable

16 x T1/E1 HD44 DSUB
— External Alarms (same part as 3930)
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3931 SDS

e Ethernet and Multiservice capability with SAOS
- Virtual Switching Architecture; E-LINE and E-LAN Services
- Flexible UNI Classification: EPL, EVPL, Hybrid

- Encapsulations: .1Q or Q-in-Q, G.8032, PBB-TE/MPLS

e Stringent clocking/synchronization

- Stratum 3E accuracy

- |EEE 1588v2 & Synch-E

» Sophisticated OAM capabilities NNIUNI UNI UNI
- |IEEE 802.3ah link layer OAM

- |EEE 802.1ag CFM & ITU-T Y.1731
- Hardware Ethernet OAM

- |ETF TWAMP Sender & Responder for L3 SLA Monitoring SFP+ SFP RJ-45
- RFC 2544 Generator & Reflector for Performance Measurement

 Designed for Uncontrolled Environments

- -40C to +65C outside plant temperature range

- Integrated protection for customer drops

- Environment sealed package

e Redundant AC or DC power supplies

e Wire-speed L2 switching with 28 Gbps fabric
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5160 SAS Overview, 10G Wireless Aggregation

 Service Aware OS - SAOS

- Virtual Switching Architecture

- E-LINE and E-LAN Services

- Flexible UNI Classification: EPL, EVPL, Hybrid

- Encapsulations: .1Q or Q-in-Q, G.8032, PBB-TE, MPLS

e Enhanced Resiliency via G.8032, PBB-TE & MPLS/H-VPLS/-TP
- MPLS ping, Traceroute, backup LSPs, & MPLS FRR

e Stringent clocking/synchronization (option)

- Stratum 3E accuracy
- Synchronization via BITS, 1588v2 or Synch-E

- External sync inputs/outputs (BITS; 10MHz; 1PPS/ToD)
- 1588v2 OC, TC; BC (BC on subset of ports)

e Sophisticated OAM capabilities

- IEEE 802.3ah link layer OAM

- IEEE 802.1ag & ITU-T Y.1731:Hardware Ethernet OAM 5160-240G
- IETF TWAMP Sender & Responder for L3 SLA Monitoring
- RFC 2544 Generator & Reflector for Performance Measurement NNI/UNI
e Compact 1RU ETSI Form-Factor 24

e Redundant AC or DC power supplies 1G/10G
e -40C to +65C outside plant temperature i
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5410 SAS, High-Capacity Next-Gen CE/MPLS Aggregation
Switch

e Service Aware OS

- Virtual Switching Architecture

- E-LINE, E-LAN, & E-TREE Services

- Flexible, Simultaneous Encapsulations

- Flexible Classification: EPL, EVPL, Hybrid

- Sophisticated Tag Manipulation: dual-tag push/pop/stamp

e Enhanced Resiliency via PBB-TE & MPLS/H-VPLS

- PBB-TE CFM, PBB-TE backup Tunnels, PBB-TE Dual Homing

- MPLS LER, ping, Traceroute, backup LSPs, & MPLS FRR

- MPLSLSR

e Sophisticated OAM capabilities

- H/W based IEEE 802.3ah EOAM, IEEE 802.1ag CFM

- ITU-T Y.1731 Performance Monitoring: Delay, Jitter, Loss

e Comprehensive QoS for Guaranteed SLAs

- Hierarchical Ingress Metering, Scheduling, Shaping

e Modular 22U, 1-4Tb chassis with redundant commons
- (10) Line Modules )
- (4) N+1 Switch Modules, (2) Control/Timing Modules HIE [CLES
- (1) Mgmt/Alarm/Timing Module

- (4) Fan Trays, (2) Rear DC PDUs
e 0Cto +40C temperature range 32 10/40 4

® clena
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5430 SAS, 12Tbps CE/MPLS Aggregation/LSR Backbone

Service Aware OS Common to 5410 & 5430
- Same Software, SAOS 7.x
- Virtual Switching Architecture, Advanced Services
- Flexible Simultaneous Encapsulations
- Sophisticated Tag Manipulation: dual-tag push/pop/stamp
- Enhanced Resiliency via G.8032, MPLS/-TP, PBB-TE
- Sophisticated OAM: Y.1731, MPLS-TP, IEEE 802.1ag
- Comprehensive CE & MPLS/MPLS-TP feature set

e« Modular 44U, 12Tb chassis with redundant commons
- PSLMs, SMs, Fan Trays interchangeable w/5410

- (30) Line Modules, 400Gbps per slot capacity

- (9) N+1 Switch Modules, (2) Control/Timing Modules

- (1) Mgmt/Alarm/Timing Module

- (8) Fan Trays, (2) Rear DC PDUs

- 0C to +40C temperature range

e Very High-Capacity Network Applications

- Optical LSR

- Metro/Core Aggregation _ Line Modules

- Data Center / Cloud Networking

- Ethernet Exchange Services 10G/1G 100G
40/48 4
SFP+ CFP
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Ciena’s True Carrier Ethernet™ Software

Fully Featured Carrier Ethernet
(MEF + IEEE + IETF + ITU)

From
=)
.

True Carrier Ethernet™

To B

Deterministic Packet Tunnels
(Connection Oriented Operations)

MPLS-TP

PBB-TE

Design, Assign and Monitor

Multiple Services Encapsulation
(EVC is Constant)

Q-in-Q Yumh = VPLS
PBB 4y FWVH @ MPLS-TE
PBB-TE W}

& \vPLS-TP

A
Scalable Virtual Switching (VS) Plug and Play Deployments Richly Instrumented Services
(Reusable & Secure Domains) (Rapid Network Turn Up) (Ethernet OAM is the gold standard)
: CE CE
Physical Switch N ?rder ::::_'fe) . | l | | .
7T T ' /,// <R \‘) ?ehver EVC (E-LAN) i .J. .—.I .J. uJu .
i MPLS @: // \\Q\? e ?uto IP Address EVC (E-Tr_ee) | - - . . |
Nooo- ------ SLCEEEE ! }7<: R L. ’:/ Auto Device Config ouE e fI . \ . Lo | ' rI
: 7 S L . - 4 1 1 1 ! 1 L 1 1
N | e | e St R o AR o SIS
: Ethernet @i 1,000's . 8\7~$ IA L-;.,-'-" */ \ 1 1 1 1 1 1 1 1 1 1
SRR - : S ) — — WMEP @ MIP




Cuctema ynpaeBneHus
OneControl

NOC
Operator

1- BbINyLLEH HapsAd Ha YCTAHOBKY HOBOro KOMMyTaTopa

2- nocTaBKa U yCTaHOBKa KOMMYTaTopa, BbINOMHEeHNe uanyecknx nogknodeHun, (1) yctaHoska
nporpamMmmHoro obecrnedyeHns n KOHUrypaumus He TpebyeTcs

3- Ha cepBepe cucTeMbl yrpaBreHns 4obasnseTca npodunb AN HOBOMo YCTPOUCTBa

4- aBTOMaTMYecKas KoHUrypauus u o6HOBNEHe NporpammMHoro obecnevyeHns

5- co3naéTcsa cepBUC, YKasbiBAETCH TUM CEpBUCA U KOHEYHbIE TOYKW, AanbHelllas KoHuUrypaums
BbINOITHAETCA aBTOMaTUYeCKn (BKIHOYas KOHpUrypaLmo NPOMEXYTOYHbIX Y3roB)

® ciena



...MPOCTbIE MpPaBUIa,
KpacuBble peLUEHUA. ..

Cnacnoo 3a BHUMaHue!
OO0 «AlB KoHcanTuHr»

Poccusa, 115054, Mocksa,
,.|||| Ill[., OsepkoBckasi Hab., 4.50, cTp.1, odwmc 501
ADV Consulting Ten.. +7(495) 221-26-62
dakc: +7(495) 221-26-52
www.advc.ru



http://www.advc.ru

