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Abstract: This standard describes the system-level requirements needed to ensure service-level, 
multi-vendor interoperability of Ethernet Passive Optical Network (EPON) equipment. The 
specifications complement the existing IEEE 802.3 and IEEE 802.1 standards, which ensure the 
interoperability at the Physical Layer (PHY) and Data Link Layer. Specifically included in this 
specification are 

 EPON system-level interoperability specifications covering equipment functionality, traffic 
engineering, and service-level quality of service/class of service (QoS/CoS) mechanisms; 

 Management specifications covering equipment management, service management, and 
EPON power‐saving mechanism. 

Keywords: 1G-EPON, 10G-EPON, EPON, Ethernet Passive Optical Network, IEEE 1904.1, 
interoperability, QoS, quality of service, service interoperability, SIEPON• 
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Introduction 

This introduction is not part of IEEE Std 1904.1-2013, IEEE Standard for Service Interoperability in Ethernet Passive 
Optical Networks (SIEPON). 

This standard builds upon the IEEE 802.3ah™ (1G-EPON) and IEEE 802.3av™ (10G-EPON) Physical 
Layer and Data Link Layer specifications and provides system-level and network-level definitions of 
numerous EPON features, geared toward fostering interoperability between various implementations 
aiming to provide the same set of functionalities.a These Service Interoperability in Ethernet Passive 
Optical Networks (SIEPON) features allow “plug-and-play” interoperability of the transport, service, and 
control planes in a multi-vendor environment. This standard serves a number of important purposes: 

 Compliant EPON devices follow a common specification for the worldwide market, potentially 
resulting in larger volumes and reduced costs. 

 Operators may not face the challenge of developing system-level specifications and 
interoperability testing procedures before they can deploy EPON. 

 EPON vendors may not need to implement multiple options to comply with multiple 
proprietary/national specifications. Reduced device complexity may further reduce cost. 

 Competition among EPON equipment and component suppliers may increase, thus potentially 
driving further innovation and cost reductions. 

 

___________________________________________ 

 

a Information on references can be found in Clause 2. 
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IEEE Standard for  
Service Interoperability in Ethernet 
Passive Optical Networks (SIEPON) 

IMPORTANT NOTICE: IEEE Standards documents are not intended to ensure safety, health, or 
environmental protection, or ensure against interference with or from other devices or networks. 
Implementers of IEEE Standards documents are responsible for determining and complying with all 
appropriate safety, security, environmental, health, and interference protection practices and all 
applicable laws and regulations. 

This IEEE document is made available for use subject to important notices and legal disclaimers.  
These notices and disclaimers appear in all publications containing this document and may  
be found under the heading “Important Notice” or “Important Notices and Disclaimers  
Concerning IEEE Documents.” They can also be obtained on request from IEEE or viewed at 
http://standards.ieee.org/IPR/disclaimers.html. 

1 Overview 

1.1 Scope 

This standard describes the system-level requirements needed to provide service-level, multi-vendor 
interoperability of Ethernet Passive Optical Network (EPON) equipment. The specifications complement 
the existing IEEE 802.3™ and IEEE 802.1™ standards, which enable the interoperability at the Physical 
Layer and Data Link Layer.1 Specifically included in this specification are 

 EPON system-level interoperability specifications covering equipment functionality, traffic 
engineering, and service-level quality of service/class of service (QoS/CoS) mechanisms; 

 Management specifications covering equipment management, service management, and power 
utilization. 

1.2 Purpose 

The purpose of this standard is to build upon the IEEE 802.3ah (1G-EPON) and IEEE 802.3av (10G-
EPON) Physical Layer and Data Link Layer standards and create a system-level and network-level 
standard, thus allowing full “plug-and-play” interoperability of the transport, service, and control planes in 
a multi-vendor environment. 

                                                           
1 Information on references can be found in Clause 2. 
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1.3 Coverage 

This specification for Service Interoperability in Ethernet Passive Optical Networks (SIEPON) provides a 
series of requirements for the operation of Optical Network Unit (ONU) and Optical Line Terminal (OLT) 
devices. To foster interoperability across the PON among equipment from different EPON vendors, this 
standard specifies the flow of information exchanged between the ONU and OLT as well as their 
associated behaviors. The interaction between the OLT and network management system (NMS) as well as 
between the ONU and customer premise equipment (CPE) devices is outside the scope of this specification 
and not covered in this document. 
1.4 Overview of clauses 

This subclause provides an overview of the scope of individual clauses included in this specification: 

 Clause 1 provides an overview of the IEEE 1904.1 specifications, including the scope and purpose 
of the specification and the scope of individual clauses. 

 Clause 2 lists normative references used within this specification. 

 Clause 3 presents definitions of specific terms as used in this standard. Terms may be introduced 
in this specification or may exist with multiple industry definitions. Additionally, a list of 
acronyms used in this standard is included. 

 Clause 4 defines individual specification packages through references to profile-specific 
definitions included in the subsequent clauses. 

 Clause 5 details the scope of IEEE 1904.1 specifications, looking at the EPON system-level 
architecture, individual network elements (ONU and OLT), and their internal structure. Line 
ONU/OLT, Client ONU/OLT, Service ONU/OLT, and associated interfaces are specified in this 
clause. 

 Clause 6 presents the Media Access Control (MAC) Client reference model and its functional 
blocks, comprising the Client ONU/OLT devices. The clause provides their overview, description 
of operation, primary statistics, and additional information to be exchanged between individual 
functional blocks. This clause builds on the Clause 5 model of the EPON system. 

 Clause 7 describes various aspects of connectivity configurations for EPON, such as frame 
classification, virtual local area network (VLAN) and tunneling configurations, and multicast 
operation that determine forwarding behavior of OLTs and ONUs. 

 Clause 8 provides definitions of mechanisms, parameters, and functions directly related to QoS 
enforcement, performance metrics, definitions of queue service disciplines, and queue length 
reporting process. 

 Clause 9 focuses on the service survivability aspects of the EPON system, including mechanisms 
for link monitoring, definitions of alarms and warnings supported by individual profiles, and 
optical link protection required to meet high availability requirements included in some of the 
service-level agreements (SLAs). 

 Clause 10 addresses power-saving requirements and mechanisms for EPON, specifying the 
control protocol as well as ONU and OLT functional requirements. 

 Clause 11 is devoted to the definition of data security and authentication mechanisms, including 
data link encryption and authentication of ONU devices. Authentication of CPEs is outside the 
scope of this specification. 

 Clause 12 specifies discovery and maintenance functions, such as software update and device 
capability discovery. 

 Clause 13 introduces profile‐specific management models, each of which includes definitions of 
the control protocol, data units, and management functions. 
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 Clause 14 serves as a repository of managed objects, which are controlled using one of the profile-
specific management models defined in Clause 13. Given the very specific character of 
management models, their managed objects are also specifically designed to cater to the 
requirements of particular deployment scenarios. 
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2 Normative references 

The following referenced documents are indispensable for the application of this document (i.e., they must 
be understood and used, so each referenced document is cited in text and its relationship to this document is 
explained). For dated references, only the edition cited applies. For undated references, the latest edition of 
the referenced document (including any amendments or corrigenda) applies. 

BBF TR-200, Using EPON in the Context of TR-101, February 2011.2 

BBF TR-069, CPE WAN Management Protocol, May 2004. 

CM‐SP‐MULPI, (CM-SP-MULPIv3.0-I14-101008), Cable Modem to Customer Premise Equipment 
Interface Specification. 

DPoE-SP-MULPI, (DPoE-SP-MULPIv1.0-I01-110225), DOCSIS® Provisioning of EPON 
Specifications—DPoE™ MAC and Upper Layer Protocols Requirements.3 

DPoE-SP-OAM, (DPoE-SP-OAMv1.0-I01-110225), DOCSIS® Provisioning of EPON Specifications—
DPoE™ OAM Extensions Specification. 

DPoE-SP-OSSI, (DPoE-SP-OSSIv1.0-I01-110225), DOCSIS® Provisioning of EPON Specifications—
DPoE™ Operations and Support System Interface Specification. 

DPoE-SP-PHY, (DPoE-SP-PHYv1.0-I01-110225), DOCSIS® Provisioning of EPON Specifications—
DPoE™ Physical Layer Specification. 

DPoE-SP-SEC, (DPoE-SP-SECv1.0-I01-110225), DOCSIS® Provisioning of EPON Specifications—
DPoE™ Security Specification. 

IEEE Std 802.1ad™-2005, IEEE Standard for Information technology—Telecommunications and 
information systems—Local and metropolitan area networks—IEEE Virtual Bridged Local Area Networks, 
Amendment 4: Provider Bridges.4,5 

IEEE Std 802.1D™-2004, IEEE Standard for Information technology—Telecommunications and 
information systems—Local and metropolitan area networks—Media Access Control (MAC) Bridges. 

IEEE Std 802.1Q™-2011, IEEE Standard for Information technology—Telecommunications and 
information systems—Local and metropolitan area networks—Media Access Control (MAC) Bridges and 
Virtual Bridge Local Area Networks. 

IEEE Std 802.1AE™-2006, IEEE Standard for Information technology—Telecommunications and 
information systems—Local and metropolitan area networks—Specific requirements: Media Access 
Control (MAC) Security. 

IEEE Std 802.1X™-2004, IEEE Standard for Information technology—Telecommunications and 
information systems—Local and metropolitan area networks—Specific requirements: Port-based Network 
Access Control (revision of IEEE Std 802.1™-2001). 
                                                           
2  BBF technical reports (TRs) are available in electronic form from the Broadband Forum (http://www.broadband-
forum.org/technical/trlist.php).  
3 DPoE™ and DOCSIS® specifications are available from Cable Television Laboratories, Inc. (http://cablelabs.com/). DOCSIS and 
DPoE standards or products referred to in this standard are trademarks of the Cable Television Laboratories, Inc. 
4 IEEE publications are available from The Institute of Electrical and Electronics Engineers, 445 Hoes Lane, Piscataway, NJ 08854, 
USA (http://standards.ieee.org/).  
5 The IEEE standards or products referred to in this clause are trademarks of The Institute of Electrical and Electronics Engineers, Inc. 

Authorized licensed use limited to: Tsinghua University. Downloaded on February 25,2026 at 02:55:03 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE 1904.1-2013

http://standards.ieee.org/
http://www.avadocuments.com/doc/ieee-1904-1-2013
http://www.avadocuments.com/doc/ieee-1904-1-2013


IEEE Std 1904.1-2013 
IEEE Standard for Service Interoperability in Ethernet Passive Optical Networks (SIEPON) 

5 
Copyright © 2013 IEEE. All rights reserved. 

 

IEEE Std 802.1X™-2010, IEEE Standard for Information technology—Telecommunications and 
information systems—Local and metropolitan area networks—Specific requirements: Port-based Network 
Access Control (revision of IEEE Std 802.1™-2004). 

IEEE Std 802.3™-2012, IEEE Standard for Ethernet. 

IEEE Std 802.3ah™-2004, Amendment to IEEE Std 802.3™-2003: Media Access Control Parameters, 
Physical Layers, and Management Parameters for Subscriber Access Networks, now part of 
IEEE Std 802.3™-2008. 

IEEE Std 802.3av™-2009, Amendment 1 to IEEE Std 802.3™-2008: Physical Layer Specifications and 
Management Parameters for 10 Gb/s Passive Optical Networks. 

IEEE Std 802.3az™‐2010, Amendment 5 to IEEE Std 802.3™‐2008: Media Access Control parameters, 
Physical Layers and management parameters for Energy‐Efficient Ethernet. 

IEEE Std 802.3.1™-2011, Standard for Management Information Base (MIB) definitions for Ethernet. 

IEEE Std 1149.1™-2001, Standard Test Access Port and Boundary-Scan Architecture. 

IETF RFC 768 (August 1980), User Datagram Protocol, J. Postel.6 

IETF RFC 791 (September 1981), Internet Protocol, J. Postel. 

IETF RFC 793 (September 1981), Transmission Control Protocol, J. Postel. 

IETF RFC 1112 (August 1989), Host Extensions for IP Multicasting, S. Deering. 

IETF RFC 1157 (May 1990), A Simple Network Management Protocol (SNMP), J. Case, M. Fedor, M. 
Schoffstall, J. Davin. 

IETF RFC 1213 (March 1991), Management Information Base for Network Management of TCP/IP-based 
internets: MIB-II, K. McCloghrie, M. Rose. 

IETF RFC 1350 (July 1992), The TFTP Protocol (Revision 2), K. Sollins. 

IETF RFC 2236 (November 1997), Internet Group Management Protocol, Version 2, W. Fenner. 

IETF RFC 2460 (December 1998), Internet Protocol, Version 6 (IPv6) Specification, S. Deering, R. 
Hinden. 

IETF RFC 2474 (December 1998), Definition of the Differentiated Services Field (DS Field) in the IPv4 
and IPv6 Headers, K. Nichols, S. Blake, F. Baker, D. Black. 

IETF RFC 2698 (September 1999), A Two Rate Three Color Marker, J. Heinanen, R. Guerin. 

IETF RFC 2710 (October 1999), Multicast Listener Discovery (MLD) for IPv6, S. Deering, W. Fenner, B. 
Haberman. 

IETF RFC 2819 (May 2000), Remote Network Monitoring Management Information Base, S. Waldbusser. 

IETF RFC 3376 (October 2002), Internet Group Management Protocol, Version 3, B. Cain, S. Deering, I. 
Kouvelas, B. Fenner, A. Thyagarajan. 
                                                           
6 IETF requests for comments (RFCs) are available from the Internet Engineering Task Force (http://www.ietf.org/rfc.html).  

Authorized licensed use limited to: Tsinghua University. Downloaded on February 25,2026 at 02:55:03 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE 1904.1-2013

http://www.avadocuments.com/doc/ieee-1904-1-2013
http://www.avadocuments.com/doc/ieee-1904-1-2013


IEEE Std 1904.1-2013 
IEEE Standard for Service Interoperability in Ethernet Passive Optical Networks (SIEPON) 

6 
Copyright © 2013 IEEE. All rights reserved. 

 

IETF RFC 3748 (June 2004), Extensible Authentication Protocol (EAP), B. Aboba, L. Blunk, J. Vollbrecht, 
J. Carlson, H. Levkowetz. 

IETF RFC 3810 (June 2004), Multicast Listener Discovery Version 2 (MLDv2) for IPv6, R. Vida, L. Costa. 

IETF RFC 4115 (July 2005), A Differentiated Service Two-Rate, Three-Color Marker with Efficient 
Handling of in-Profile Traffic, O. Aboul-Magd, S. Rabie. 

IETF RFC 4541 (May 2006), Considerations for Internet Group Management Protocol (IGMP) and 
Multicast Listener Discovery (MLD) Snooping Switches, M. Christensen, K. Kimball, F. Solensky. 

IETF RFC 5433 (February 2009), Extensible Authentication Protocol - Generalized Pre-Shared Key (EAP-
GPSK) Method, T. Clancy, H. Tschofenig. 

IETF RFC 5462 (February 2009), Multiprotocol Label Switching (MPLS) Label Stack Entry: "EXP" Field 
Renamed to "Traffic Class" Field, L. Andersson, R. Asati. 

IETF RFC 6177 (March 2011), IPv6 Address Assignment to End Sites, T. Narten, G. Huston, L. Roberts. 

ITU-T Recommendation G.984.3, 2004.02—Gigabit-capable Passive Optical Networks (G-PON): 
Transmission convergence layer specification.7 

ITU-T Recommendation G.987.1, 2010.01—10-Gigabit-capable passive optical networks (XG-PON): 
General requirements. 

MEF 6, Ethernet Services Definitions - Phase I, June 2004.8 

MEF 6.1, Ethernet Services Definitions, Phase 2, April 2008. 

MEF 10.2, Ethernet Services Attributes Phase 2, 27 October 2009. 

SFF-8472, “Specification for Diagnostic Monitoring Port for Optical Transceivers”, rev. 11, 14 September 
2010.9 

SFF-8077i, “10 Gigabit Small Form Factor Pluggable Module”, rev. 4.5, 31 August 2005. 

                                                           
7 ITU-T publications are available from the International Telecommunications Union (http://www.itu.int/).  
8 MEF specifications are available in electronic form from the Metro Ethernet Forum (http://metroethernetforum.org/index.php).  
9  SFF documentation is available in hard copy or electronic form from the Small Form Factor committee 
(http://www.sffcommittee.com).  

Authorized licensed use limited to: Tsinghua University. Downloaded on February 25,2026 at 02:55:03 UTC from IEEE Xplore.  Restrictions apply. 

Full document details: IEEE 1904.1-2013

http://www.avadocuments.com/doc/ieee-1904-1-2013
http://www.avadocuments.com/doc/ieee-1904-1-2013


IEEE Std 1904.1-2013 
IEEE Standard for Service Interoperability in Ethernet Passive Optical Networks (SIEPON) 

7 
Copyright © 2013 IEEE. All rights reserved. 

 

3 Definitions, acronyms, and abbreviations 

3.1 Definitions 

For the purposes of this document, the following terms and definitions apply. The IEEE Standards 
Dictionary Online should be consulted for terms not defined in this clause.10 

active period: An uninterrupted period of time during which the Optical Network Unit (ONU) remains in 
the active state.  

active state: The Optical Network Unit’s (ONU’s) state within a power-saving cycle in which all of its  
subsystems in the transmit and receive paths are powered up and fully functional.  

backbone frame (B-Frame): A backbone data frame that starts with Backbone Destination Address (B-
DA) and Backbone Source Address (B-SA) fields and always contains an I-Tag and carries a Customer 
Frame (C-Frame) as a payload. A B-Frame may contain a B-Tag. 

Client Optical Line Terminal (C-OLT): A C-OLT combines at least one Line OLT (L-OLT) with higher-
layer functions (including Operations, Administration, and Management (OAM) Client functions; OAM 
functions; Media Access Control (MAC) Control Client functions; and MAC Client functions) residing 
above the OLT Line Interface (OLT_LI). The C-OLT is capable of establishing bidirectional connectivity 
with the Optical Network Units (ONUs), receiving subscriber frames and sending frames destined to 
subscribers, and participating in the Multipoint Control Protocol (MPCP) and OAM frame exchanges and 
related processes. 

Client Optical Network Unit (C-ONU): A C-ONU combines at least one Line ONU (L-ONU) with 
higher-layer functions (including Operations, Administration, and Management (OAM) Client functions; 
OAM functions; Media Access Control (MAC) Control Client functions; and MAC Client functions) 
residing above the ONU Line Interface (ONU_LI). The C-ONU is capable of establishing bidirectional 
connectivity with the Optical Line Terminal (OLT), receiving subscriber frames and sending frames 
destined to subscribers, and participating in the Multipoint Control Protocol (MPCP) and OAM frame 
exchanges and related processes. 

customer frame (C-Frame): A customer data frame that starts with Customer Destination Address (C-
DA) and Customer Source Address (C-SA) fields and may contain S-Tags and/or C-Tags, depending on 
whether it is a single- or double-tagged frame. 

Ethernet Passive Optical Network (EPON) Service Path (ESP): A logical entity representing the 
principal unit for unidirectional service provisioning and quality of service (QoS) enforcement in the EPON 
system. ESP includes the following logical blocks: Input point [I] associated with an exposed or an internal 
interface of a Media Access Control (MAC) Client, Classifier [C], Modifier [M], Policer/Shaper [PS], 
CrossConnect [X], Queue [Q], Scheduler [S], and Output point [O] associated with an exposed or an 
internal interface of a MAC Client. 

Ethernet Passive Optical Network (EPON) system: A network segment comprising an Optical Line 
Terminal (OLT) and all subtended Optical Network Units (ONUs) and providing connectivity between 
OLT Client Interface (OLT_CI) and ONU Client Interface (ONU_CI). 

image check sequence (ICS): A field embedded into the Optical Network Unit (ONU) software image and 
used to verify the integrity of the image. 

                                                           
10  IEEE Standards Dictionary Online subscription is available at http://www.ieee.org/portal/innovate/products/standard/ 
standards_dictionary.html. 
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interframe gap (IFG): A term that corresponds to interpacket gap (IPG), IEEE Std 802.3, 1.4.192. 

Line Optical Line Terminal (L-OLT): An L-OLT represents a basic logical entity in the structure of the 
OLT device, and it is responsible for the Physical Layer connectivity in Ethernet Passive Optical Network 
(EPON). An L-OLT instantiates multiple Media Access Control (MAC) entities, where each such MAC 
instance offers unicast emulation service in both the upstream and downstream directions. An additional 
broadcast MAC entity is instantiated to offer broadcast communication to all Optical Network Units 
(ONUs) in the downstream direction and a return path for the Multipoint Control Protocol (MPCP) 
discovery process. The L-OLT may also instantiate one or more multicast MAC entities, offering 
downstream-only connectivity. By itself, the L-OLT is not capable of establishing bidirectional 
connectivity with ONUs and requires the support of the Client OLT (C-OLT) functions. 

Line Optical Network Unit (L-ONU): An L-ONU represents a basic logical entity in the structure of the 
ONU device, and it is responsible for the Physical Layer connectivity in Ethernet Passive Optical Network 
(EPON). By itself, the L-ONU is not capable of establishing bidirectional connectivity with the Optical 
Line Terminal (OLT) and requires the support of the Client ONU (C-ONU) functions. 

multicast service group: A set of Optical Network Units (ONUs) that serve multicast clients belonging to 
the same multicast group. 

multi-dwelling unit (MDU): A type of Optical Network Unit (ONU) designed to service many residential 
customers in a single physical structure or a few closely grouped structures. 

multi-tenant unit (MTU): A type of Optical Network Unit (ONU) designed to service several business 
customers in a single physical structure. 

network management system (NMS): In the scope of IEEE Std 1904.1, any network management, control, 
information storage, and other type of entities, located in the same or different geographical locations, 
functionally combined to a single point of reference for Ethernet Passive Optical Network (EPON). This 
entity is responsible for controlling, managing, and supervising the operation of EPON. NMS combines, 
terminates, proxies, or snoops a number of different control and management protocols (outside the scope 
of this standard), used to drive the operation of the Optical Line Terminal (OLT) and its functions, 
providing Faults, Accounting, Configuration, Performance, and Security (FCAPS) functionality for a 
network operator. 

Optical Line Terminal Client Interface (OLT_CI): Represents the interface between the Client OLT (C-
OLT) and the Service OLT (S-OLT) functionalities. When no service-specific functions are implemented, 
the OLT_CI corresponds to the Network-to-Network Interface (NNI). When service-specific functions are 
present, the OLT_CI is an internal interface that does not correspond to any existing IEEE 802.3 or 
IEEE 802.1 interface. 

Optical Line Terminal Line Interface (OLT_LI): Represents the interface between the Line OLT (L-
OLT) and Client OLT (C-OLT) functionalities. It corresponds to the following IEEE 802.3 interfaces: 

 Media Access Control (MAC) data service interface or subscriber data frames exchanged between 
the MAC Client and L-OLT 

 MAC Control service interface for MAC Control frames exchanged between the MAC Control 
Client and L-OLT 

 Operations, Administration and Management (OAM) service interface for OAM frames 
exchanged between the OAM Client and L-OLT 

Optical Line Terminal Medium Dependent Interface (OLT_MDI): Represents an interface between the 
Line OLT (L-OLT) and the physical Passive Optical Network (PON) medium. This interface corresponds 
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to the MDI specified in IEEE Std 802.3, Clause 60 for 1 Gb/s Ethernet Passive Optical Network 
(1G-EPON) and Clause 75 for 10 Gb/s Ethernet Passive Optical Network (10G-EPON). 

Optical Network Unit Client Interface (ONU_CI): Represents the interface between the Client ONU (C-
ONU) and the Service ONU (S-ONU) functionalities. When no service-specific functions are implemented, 
the ONU_CI corresponds to the user network interface (UNI). When service-specific functions are present, 
the ONU_CI is an internal interface that does not correspond to any existing IEEE 802.3 or IEEE 802.1 
interface. 

Optical Network Unit Line Interface (ONU_LI): Represents the interface between the Line ONU (L-
ONU) and Client ONU (C-ONU) functionalities. It corresponds to the following IEEE 802.3 interfaces: 

 Media Access Control (MAC) data service interface or subscriber data frames exchanged between 
the MAC Client and L-ONU 

 MAC Control service interface for MAC Control frames exchanged between the MAC Control 
Client and L-ONU 

 Operations, Administration and Management (OAM) service interface for OAM frames 
exchanged between the OAM Client and L-ONU 

Optical Network Unit Medium Dependent Interface (ONU_MDI): Represents an interface between the 
Line ONU (L-ONU) and the physical Passive Optical Network (PON) medium. This interface corresponds 
to the MDI specified in IEEE Std 802.3, Clause 60 for 1 Gb/s Ethernet Passive Optical Network (1G-
EPON) and Clause 75 for 10 Gb/s Ethernet Passive Optical Network (10G-EPON). 

power-saving cycle: A period of time comprising one active period and one sleep period. 

power-saving mode: Optical Network Unit’s (ONU’s) operating mode consisting of repeating power-
saving cycles, i.e., a mode in which an ONU repeatedly alternates between the active state and the sleep 
state. 

Queue Set: A collection of queues whose occupancy is reported under a single report bitmap. The 
structures of Queue Set and Report bitmap fields are specified in IEEE Std 802.3, 64.3.6.2 for 
1 Gb/s Ethernet Passive Optical Network (1G-EPON) and 77.3.6.2 for 10 Gb/s Ethernet Passive Optical 
Network (10G-EPON), with specific configurations defined in this standard. 

service group: For a power-saving mechanism, a group of Optical Network Units (ONUs) operating in the 
same sleep mode and using the same power-saving parameters, including the duration of the power-saving 
cycle. 

service-level agreement (SLA): A contractual agreement between a provider and a subscriber, which 
describes the performance the subscriber can expect. 

service-level specification (SLS): A set of specific configuration parameters provisioned by the operator to 
enforce a service-level agreement (SLA). 

Service Optical Line Terminal (S-OLT): An S-OLT combines one Client OLT (C-OLT) together with a 
number of functions residing above the OLT Client Interface (OLT_CI) and a number of Network-to-
Network Interface (NNI) ports, e.g., service initiation protocols, Network Address Translation, switching, 
and plain old telephone system (POTS), and other elements appropriate for delivery of specific subscriber 
services. 

Service Optical Network Unit (S-ONU): An S-ONU combines one Client ONU (C-ONU) together with a 
number of functions residing above the ONU Client Interface (ONU_CI) and a number of user network 
interface (UNI) ports, e.g., control Central Processing Units (CPUs), switch(es), Voice over Internet 
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Protocol (VoIP), residential/business gateways with Layer 2/Layer 3 capabilities, video overlay with return 
channel, and other elements appropriate for delivery of specific subscriber services. 

single-business unit (SBU): A type of Optical Network Unit (ONU) designed for a single-business 
subscriber. 

single-family unit (SFU): A type of Optical Network Unit (ONU) designed for a single-family residence. 

sleep period: An uninterrupted period of time during which the Optical Network Unit (ONU) remains in 
the sleep state. Transition times from active state to sleep state (power-off delay) and from sleep state to 
active state (power-on delay) are considered part of the sleep period. 

sleep state: The Optical Network Unit’s (ONU’s) state within a power-saving cycle in which some of its 
subsystems or components are powered down to save energy. 

time quantum (TQ): A basic unit of time at the Multipoint Control Protocol (MPCP) layer that is defined 
in IEEE Std 802.3, 64.2.2.1, and is equal to 16 ns. 

tunneling mode: A set of Backbone‐Service‐Instance‐related rules, i.e., conditions and their associated 
actions (tunneling operations) that determine the handling of tagged and untagged frames at the Optical 
Network Unit (ONU) or the Optical Line Terminal (OLT). 

tunneling operation: A single Backbone‐Service‐Instance‐related action performed on an Ethernet frame. 
This action is executed in the Modifier block as the result of the successful match for one of the 
provisioned rules in the Classifier block. 

TRx sleep mode: A power-saving mode in which during a sleep state, some Optical Network Unit (ONU) 
subsystems or components in the transmit and in the receive paths are powered down. The exact definition 
of which of the ONU subsystems or components are powered down is outside the scope of this standard. 

Tx sleep mode: A power-saving mode in which during a sleep state, some Optical Network Unit (ONU) 
subsystems or components in the transmit path are powered down, while the receive path remains fully 
operational. The exact definition of which of the ONU subsystems or components are powered down is 
outside the scope of this standard. 

Virtual Local Area Network (VLAN) mode: A set of VLAN‐related rules, i.e., conditions and their 
associated actions (VLAN operations) that determine the handling of tagged and untagged frames at the 
Optical Network Unit (ONU) or the Optical Line Terminal (OLT). 

Virtual Local Area Network (VLAN) operation: A single, VLAN‐related action performed on an 
Ethernet frame. This action is executed in the Modifier block as the result of the successful match for one 
of the provisioned rules in the Classifier block. 

3.2 Acronyms and abbreviations 

1PPS  one-pulse-per-second [timing interface] 

10GE  10 Gigabit Ethernet, operating at 10 Gb/s 

ACK  acknowledgment 

ACS  admission control system 

ADSL  Asymmetric Digital Subscriber Line 
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BCD  binary-coded decimal 

BER  bit error ratio 

bL-ONU base Line Optical Network Unit 

bRTT  backup round-trip time 

BW  bandwidth 

CBS  Committed Burst Size 

CIR  Committed Information Rate 

C-OLT  Client Optical Line Terminal 

C-ONU  Client Optical Network Unit 

CoS  class of service 

CPE  customer premise equipment 

CPU  Central Processing Unit 

CVC  Code Verification Certificate 

CVS  Code Verification Signature 

DA  Destination Address 

DAC  Demarcation device Auto-Configuration 

DBA  dynamic bandwidth allocation 

DEI  Drop Eligible Indication 

DOCSIS  Data Over Cable Service Interface Specification 

DSLAM  Digital Subscriber Line Access Multiplexer 

EAP  Extensible Authentication Protocol 

EBS  Excess Burst Size 

EDP  EPON Data Path 

EER  estimated error ratio 

EIR  Excess Information Rate 

eOAM  extended Operations, Administration, and Maintenance 

EPON  Ethernet Passive Optical Network 

ESP  EPON Service Path 
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FCS  frame check sequence 

FDV  frame delay variation 

FE  Fast Ethernet, operating at 100 Mb/s 

FEC  forward error correction 

FLR  frame loss ratio 

FRD  frame residence delay 

GDA  Group Destination Address 

GE  Gigabit Ethernet, operating at 1000 Mb/s 

HGU  home gateway unit 

HGW  home gateway 

ICS  image check sequence 

IFG  interframe gap 

IGMP  Internet Group Management Protocol 

IP  Internet Protocol 

IPTV  Internet Protocol television 

L2CP  Level 2 Control Protocol 

LAN  local area network 

LLID  Logical Link Identifier 

LOID   Logical ONU Identifier 

L-OLT  Line Optical Line Terminal 

L-ONU  Line Optical Network Unit 

LoS  loss of signal 

LSB  least significant bit 

MAC  Media Access Control 

MDI  Medium Dependent Interface 

MDU  multi-dwelling unit 

MLD  Multicast Listener Discovery 

mL-ONU multiple Line Optical Network Unit (ONU with multiple L-ONUs) 
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MPCP  Multipoint Control Protocol 

MPCPDU Multipoint Control protocol data unit 

MPLS  Multiprotocol Label Switching 

MSB  most significant bit 

MTU  multi-tenant unit 

nbL-ONU non-base Line Optical Network Unit 

NMS  network management system 

NNI  Network-to-Network Interface 

OAM  Operations, Administration, and Maintenance 

OAMPDU Operations, Administration, and Maintenance protocol data unit 

ODN  Optical Distribution Network 

OLT  Optical Line Terminal 

ONU  Optical Network Unit 

OUI  organizationally unique identifier 

P2MP  point to multipoint 

PB  provider bridging 

PBS  Peak Burst Size 

PCP  Priority Code Point 

PCS  Physical Coding Sublayer 

PDU  protocol data unit 

PHY  Physical Layer 

PICS  protocol implementation conformance statement 

PIR  Peak Information Size 

PMD  Physical Medium Dependent 

PON  passive optical network 

POTS  plain old telephone service 

QoS  quality of service 

RGU  residential gateway unit 
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RR  Round Robin 

RRQ  Read request 

RTT  round-trip time 

Rx  receiver 

SA  Source Address 

SBU  single-business unit 

SCB  single-copy broadcast 

SD  signal degradation 

SF  signal failure 

SFU  single-family unit 

SID  Service Identifier 

SIEPON  Service Interoperability in Ethernet Passive Optical Networks 

SLA  service-level agreement 

sL-ONU  single Line Optical Network Unit (ONU with a single L-ONU) 

SLS  service-level specification 

SMB  small and medium business 

SNAP  Subnetwork Access Protocol 

SNMP  Simple Network Management Protocol 

S-OLT  Service Optical Line Terminal 

S-ONU  Service Optical Network Unit 

SP  Strict Priority 

STP  Spanning Tree Protocol 

TDM  time division multiplexing 

TDMA  time division multiple access 

TFTP  Trivial File Transfer Protocol 

TLV  Type/Length/Value 

ToD  time-of-day [timing interface] 

TPID  tag protocol identifier 
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TQ  time quantum 

TRx  transceiver (transmitter + receiver) 

Tx  transmitter 

UCT  Unconditional Transition (as used in state diagrams) 

UGS  Unsolicited Grant Service 

UGS-AD Unsolicited Grant Service with Activity Detection 

UNI  user network interface 

URL  universal resource locator 

USB  universal serial bus 

UTC  Coordinated Universal Time 

VDSL2  Very-high-speed Digital Subscriber Line 2 

VLAN  Virtual Local Area Network 

VoIP  Voice over Internet Protocol 

WAN  wide area network 

WFQ  Weighted Fair Queue 

WLAN  wireless local area network 

WRQ  Write request 

WRR  Weighted Round Robin 

wRTT  working round-trip time 

3.3 Special terms 

actionable entry: In the MAC Client reference model, a representation of a specific action performed on a 
specific frame in a given functional block. Multiple actionable entries are defined to perform different 
actions on different frames. In each functional block, a single frame can undergo only actions defined by a 
single functional entity. Each functional block consists of multiple actionable entries. 

element: In the MAC Client reference model, a representation of the provisioning of an atomic operation 
performed on a frame. An action that a frame undergoes within each actionable entry may include multiple 
such atomic operations, e.g., each actionable entry may include multiple elements. 

feature: A high-level functionality or characteristic of Ethernet Passive Optical Network (EPON) devices 
(Optical Line Terminals (OLTs) or Optical Network Units (ONUs)) that may be required for the proper 
operation of the EPON system. 
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functional block: In the MAC Client reference model, a representation of a general functionality or 
capabilities of a device (e.g., classification functionality, shaping functionality). The data path in the MAC 
Client reference model consists of a series of functional blocks. 

package: A collection of profiles representing a complete specification for interoperable Optical Line 
Terminal (OLT) and Optical Network Unit (ONU) devices. 

profile: A specific set of mandatory and optional requirements that Ethernet Passive Optical Network 
(EPON) devices support for a given feature. More than one profile may be specified for each feature to 
meet the requirements of different deployment scenarios. 

reboot: A process during which an Optical Network Unit (ONU) is power cycled (powered down and then 
powered up) and the operating software is then loaded. The reboot process ends when the device is fully 
operational. During the reboot process, the ONU software is restarted. 

restart: A process during which device software is reloaded. During the restart process, the device unloads 
the current operating software, executes the startup sequence, and finally loads the operating software. 

3.4 Primitives in SIEPON 

To simplify the state diagrams and description of interaction with the IEEE 802.3 sublayers, in the scope of 
this standard, the following name acronyms are used to designate individual primitives: 

 MADI, to designate the MA_DATA.indication(…) primitive, see IEEE Std 802.3, 2.3.2 for 
definition 

 MADR, to designate the MA_DATA.request(…) primitive, see IEEE Std 802.3, 2.3.1 for definition 

 MACI, to designate the MA_CONTROL.indication(…) primitive, see IEEE Std 802.3, 31.3.2 for 
definition 

 MACR, to designate MA_CONTROL.request(…) primitive, see IEEE Std 802.3, 31.3.1 for 
definition 

 OCI, to designate the OAM_CTL.indication(…) primitive, see IEEE Std 802.3, 57.2.5.4 for 
definition 

 OCR, to designate the OAM_CTL.request(…) primitive, see IEEE Std 802.3, 57.2.5.3 for 
definition 

 OPI, to designate the OAMPDU.indication(…) primitive, see IEEE Std 802.3, 57.2.5.2 for 
definition 

 OPR, to designate the OAMPDU.request(…) primitive, see IEEE Std 802.3, 57.2.5.1 for definition 

3.5 Notation for state diagrams 

All the state diagrams used in this standard meet the set of requirements detailed in 3.5.1 through 3.5.8. 

3.5.1 General conventions 

The operation of any protocol defined in this standard can be described by subdividing the protocol into a 
number of interrelated functions. The operation of the functions can be described by state diagrams. Each 
diagram represents the domain of a function and consists of a group of connected, mutually exclusive states. 
Only one state of a function is active at any given time (see Figure 3-1). 
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Figure 3-1—State diagram notation example 

3.5.1.1 Representation of states 

Each state that the function can assume is represented by a rectangle. These rectangles are divided into two 
parts by a horizontal line. In the upper part the state is identified by a name in capital letters. The lower part 
contains the body of the given state, containing description of the actions taken in this state, as defined in 
3.5.3. 

3.5.1.2 Transitions 

All permissible transitions between the states of a function are represented graphically by arrows between 
them. A transition that is global in nature (for example, an exit condition from all states to the IDLE or 
RESET state) is indicated by an open arrow (an arrow with no source block). Global transitions are 
evaluated continuously whenever any state is evaluating its exit conditions. When the condition for a global 
transition becomes true, it supersedes all other transitions, including Unconditional Transition (UCT), and 
returns control to the block pointed to by the open arrow. 

Labels on transitions are qualifiers that are required to be fulfilled before the transition is taken. The label 
UCT designates an unconditional transition. Qualifiers described by short phrases are enclosed in 
parentheses. 

The following terms are valid transition qualifiers: 

 Boolean expressions 

 An event such as the expiration of a timer: timer_done 

 An event such as the reception of a message: MAC_DATA.indication 

STATE NAME

TERMS TO ENTER 
STATE

TERMS TO EXIT 
STATE

<MESSAGE SENT>
<> (CONDITION)

[ACTIONS TAKEN]
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 An unconditional transition: UCT 

 A branch taken when other exit conditions are not satisfied: ELSE 

State transitions occur instantaneously. No transition in the state diagram can cross another transition. 
When possible, any two transitions with different logical conditions are not joined together into a single 
transition line. 

3.5.2 State diagrams and accompanying text 

State diagrams take precedence over text. 

3.5.3 Actions inside state blocks 

The actions inside a state block execute instantaneously. Actions inside state blocks are atomic (i.e., 
uninterruptible). 

After performing all the actions listed in a state block one time, the state diagram then continuously 
evaluates exit conditions for the given state block until one is satisfied, at which point control passes 
through a transition arrow to the next block. While the state awaits fulfillment of one of its exit conditions, 
the actions inside do not implicitly repeat. 

Valid state actions may include generation of indication and request primitives. 

No actions are taken outside of any blocks of the state diagram. 

3.5.4 State diagram variables 

Once set, variables retain their values as long as succeeding blocks contain no references to them. 

Setting the parameter of a formal interface message assures that, on the next transmission of that message, 
the last parameter value set is transmitted. 

Testing the parameter of a formal interface message tests the value of that message parameter that was 
received on the last transmission of said message. Message parameters may be assigned default values that 
persist until the first reception of the relevant message. 

3.5.5 Operators 

The state diagram operators are shown in Table 3-1. 

Table 3-1—State diagram operators 

Character Meaning 
AND Boolean AND 
OR Boolean OR 

XOR Boolean XOR 
! Boolean NOT 
< Less than 
> More than 
≤ Less than or equal to 
≥ More than or equal to 

== Equals (a test of equality) 
!= Not equals 
() Indicates precedence 
= Assignment operator 
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