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Á The Old Way (RBOCs were the only option) 

ÅLeased Lines (DS1, DS3) for pt to pt 

ÅFrame Relay or ATM for Switched Data Services 

ÅSONET Based Networks 

Á The MSOs join the game 

ÅMetroE 

ÅDedicated Internet Access (DIA)- Layer 3 Ethernet 

ÅCell Backhaul 

ÅEthernet Gateway (aka Type 2 or NNI) 

ÅBusiness Voice Services 

­ PRI-ISDN 

­ VOIP (SIP) Trunking 

 

Á All of these Business Services are delivered by utilizing the 
MSOs Ethernet Network  

 

Business Services in the MSOs 
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Access Methods 

Á Service may be delivered over  

ÅCopper Plant 

ÅHFC Plant 

ÅDedicated Fiber 

ÅWDM 

Á Each Technology has its Strengths 

Secure 

Deploys 
Rapidly  
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Availability and Reliability are Key Challenge 

Based on customer survey in the USA 
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MEF Ethernet Services Definitions 

Service Type Port-Based VLAN-Based 

Point-to-Point 

Ethernet 

Private Line 

(EPL) 

Ethernet Virtual 

Private Line 

(EVPL) 

Multipoint-to-

multipoint 

Ethernet 

Private LAN 

(EP-LAN) 

Ethernet Virtual 

Private LAN 

(EVP-LAN) 

Rooted 

multipoint 

Ethernet 

Private Tree 

(EP-Tree) 

Ethernet Virtual 

Private Tree 

(EVP-Tree) 
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Ethernet Private Line (EPL) 

ÁThe most popular Ethernet service 

ÁReplaces a TDM Private line 

ÁDedicated UNIs for Point-to-Point connections 

ÁSingle Ethernet Virtual Connection (EVC) per UNI 

Point-to-Point EVC 

Carrier Ethernet 
Network 

CE UNI  

CE 

UNI  

CE 

UNI  

ISP 

POP 

UNI  

Storage Service 

Provider 

Internet 
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UNI  

Ethernet Virtual Private Line (EVPL) 

Á Replaces Frame Relay or ATM services 

Á Allows single physical connection (UNI) to customer premise 
equipment for multiple virtual connections 

Á VLANs are used to identify multiple connections 

Carrier Ethernet Network 

CE 
UNI  

CE 
UNI  

Point-to-Point EVC 

CE 

ISP 

POP 

Internet 

Service 

Multiplexed 

Ethernet UNI 

CE 
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Ethernet LAN Services (EP-LAN/EVP-LAN) 

ÁE-LAN Service used to create 

ÅMultipoint L2 VPNs 

ÅTransparent LAN Service 

ÅFoundation for Multicast  
networks 

E-LAN Service type 

UNI: User Network Interface, CE: Customer Equipment 

Multipoint-to-Multipoint EVC 

Carrier Ethernet 
Network 

CE 

UNI  

MEF certified Carrier Ethernet products 

CE 

UNI  
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Ethernet Tree Services (EP-Tree/EVP-Tree) 

Á E-Tree Service Used for Applications requiring Point-to-
Multipoint topology 
ÅMobile cell site backhaul, Video on demand, internet access, 

triple play backhaul, franchising applications 

ÁProvides traffic separation between óLeafô UNIs 
ÅTraffic from any ñleafò UNI can be sent/received to/from ñRootò 

UNI(s) but never being forwarded  
to other ñLeafò UNIs 

Root 

CE 
UNI  

UNI  

UNI  

CE 

CE 

Leaf 

Leaf 

UNI  

CE 

Leaf 

Rooted Multipoint EVC 
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Business Phone Services 

RFC-2544 

Loopback 

Speed test,  

FTP, or IPERF 

Server 

 

Internet 
IP 

Network 
NPE 

Router 

Proxy Server/ 

Registrar 

Communication 

Server / Gateway 

 

PSTN 

Router 

RFC-2544 

Loopback 

IAD 

Customer 

PBX 

CMTS Cable 

Modem/

EMTA 

HFC 

Network 

ÁDigital Phone 

ÁPRI/CAS Trunking 

ÁSIP Trunking 

Á IP Centrex 

T1 PRI/CAS Voice over IP 
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Business Phone Services 

RFC-2544 

Loopback 

Speed test,  

FTP, or IPERF 

Server 

 

Internet 
IP 

Network 
NPE 

Router 

Proxy Server/ 

Registrar 

Communication 

Server / Gateway 

 

PSTN 

Router 

RFC-2544 

Loopback 

ESG 

Customer 

IP-PBX 

CMTS Cable 

Modem/

EMTA 

HFC 

Network 

ÁDigital Phone 

ÁPRI/CAS Trunking 

ÁSIP Trunking 

Á IP Centrex 

Voice over IP Voice over IP 



Ethernet Basics 
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SONET ï Ethernet OSI Layer Comparison 

üLayer 1 

 

üLayers 1 and 2 

 

 

SONET Ethernet 

Application 

Presentation 

Session 

Transport 

Network 

Datalink 

Physical 

Application 

Presentation 

Session 

Transport 

Network 

Physical 

OSI Layer Model 

Datalink 

IP 

ATM 

SONET Ethernet 

IP Routing 

Ethernet (MAC) 

TCP/UDP 

HTTP, Email, FTP 
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ÁThe Physical Layer 

ÅCopper ï CAT-5e/6 

ÅOptical  

­ SingleMode, Multi-Mode Fiber 

­ 850nm, 1310nm, 1550nm 

 

ÁRates 

Å10/100BaseT ï Primarily Electrical 

Å1GigE ï Optical and Electrical 

Å10GigE ï High Speed Optical Interconnects 

Å40/100GigE ï Latest Standard 

The Physical Layer  

SingleMode Fiber 

CAT-5e 

SFP CFP 

Presentation 

Datalink 

Network 

Transport 

Application 

Session 

Physical 

XFP 

Multimode  Fiber 


