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1 SCOPE

1.1 Introduction and Purpose

This specification is part of the DOCSIS family of specifications developed by Cable Television Laboratories
(CableLabs). In particular, this specification is part of a series of specifications that define the third generation of
high-speed data-over-cable systems. This specification was developed for the benefit of the cable industry, and
includes contributions by operators and vendors from North America, Europe, China and other regions.

1.2 Background

1.2.1 Broadband Access Network

A coaxial-based broadband access network is assumed. This may take the form of either an all-coax or hybrid-
fiber/coax (HFC) network. The generic term "cable network™ is used here to cover all cases.

A cable network uses a tree-and-branch architecture with analog transmission. The key functional characteristics
assumed in this document are the following:

e  Two-way transmission.

e A maximum optical/electrical spacing between the CMTS and the most distant CM of 100 miles in each
direction, although typical maximum separation may be 10-15 miles.

e A maximum differential optical/electrical spacing between the CMTS and the closest and most distant modems
of 100 miles in each direction, although this would typically be limited to 15 miles.

At a propagation velocity in fiber of approximately 1.5 ns/ft., 100 miles of fiber in each direction results in a round-
trip delay of approximately 1.6 ms.

12/07/17 CableLabs® 19



CM-SP-0OSSIv3.0-C01-171207 DOCSIS® 3.0

1.2.2 Network and System Architecture

1.2.2.1 The DOCSIS Network

The elements that participate in the provisioning of DOCSIS services are shown in Figure 1-1.
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Figure 1-1 - The DOCSIS Network

The CM connects to the operator's HFC network and to a home network, bridging packets between them. Many
CPEs devices can connect to the CMs' LAN interfaces CPE devices can be embedded with the CM in a single
device, or they can be separate standalone devices (as shown in Figure 1-1). CPE devices may use IPv4, IPv6 or
both forms of IP addressing. Examples of typical CPE devices are home routers, set-top devices, and personal
computers.

The CMTS connects the operator's back office and core network with the HFC network. Its main function is to
forward packets between these two domains, and optionally to forward packets between upstream and downstream
channels on the HFC network. The CMTS performs this forwarding with any combination of link-layer (bridging)
and network-layer (routing) semantics.”

Various applications are used to provide back office configuration and other support to the devices on the DOCSIS
network. These applications use IPv4 and/or IPv6 as appropriate to the particular operator's deployment. The
following applications include:

e  Provisioning Systems?

e The DHCP servers provide the CM with initial configuration information, including the device IP
address(es), when the CM boots.

e The Configuration File server is used to download configuration files to CMs when they boot.
Configuration files are in binary format and permit the configuration of the CM's parameters.

— The Software Download server is used to download software upgrades to the CM.
e The Time Protocol server provides Time Protocol clients, typically CMs, with the current time of day.

o Certificate Revocation server provides certificate status.

! Revised per OSSIv3.0-N-12-1058-3 on 7/24/12 by JS.
2 Section modified per OSSIv3.0-N-07.0581 on 1/29/08 by KN.
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e Network Management System (NMS)

e  The SNMP Manager allows the operator to configure and monitor SNMP Agents, typically the CM and the
CMTS.

e The syslog server collects messages pertaining to the operation of devices.

e The IPDR Collector server allows the operator to collect bulk statistics in an efficient manner

1.2.3 Service Goals

As cable operators have widely deployed high-speed data services on cable television systems, the demand for
bandwidth has increased. Additionally, networks have scaled to such a degree that IPv4 address constraints are
becoming a burden on network operations. To this end, CableLabs' member companies have decided to add new
features to the DOCSIS® specification for the purpose of increasing channel capacity, enhancing network security,
expanding addressability of network elements, and deploying new service offerings.

The DOCSIS system allows transparent bi-directional transfer of Internet Protocol (IP) traffic, between the cable
system head-end and customer locations, over an all-coaxial or hybrid-fiber/coax (HFC) cable network. This is
shown in simplified form in Figure 1-2.
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