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Configuring DOCSIS Baseline Privacy Interface
on the Cisco uBR7200 Series

This chapter describes the DOCSIS 1.0 Baseline Privacy Interface (BPI), guidelines for configuring
DOCSIS BPI on the Cisco uBR7200 series, and features of DOCSIS 1.1 Baseline Privacy Interface Plus
(BPI+). This chapter contains the following sections:

Section Description

“Baseline Privacy Interface Overview” Provides a description of DOCSIS 1.0 BPI, BPI key

section on page 4-1 management, CM cummunication with the BPI, and
illustrations.

“Enabling DOCSIS BPI” section on Provides guidelines for enabling DOCSIS 1.0 BPI on the

page 4-3 Cisco uBR7200 series.

“DOCSIS 1.1 Baseline Privacy Interface |Provides an overview of the features in DOCSIS 1.1 BPI+.
Plus Overview” section on page 4-4

Baseline Privacy Interface Overview

~

Note

Note

Baseline Privacy Interface (BPI) is defined as a set of extended services within the DOCSIS MAC sublayer. BPI
gives subscribers data privacy across the RF network, encrypting traffic flows between the CMTS and CM.

Encryption/decryption is subject to export licensing controls.

The level of data privacy is roughly equivalent to that provided by dedicated line network access services
such as analog modems or digital subscriber lines (DSL). BPI provides basic protection of service,
ensuring that a CM, uniquely identified by its MAC address, can obtain keying material for services only
it is authorized to access.

Because DOCSIS 1.0 BPI does not authenticate CMs, it does not protect against users employing cloned
CMs masquerading as authorized CMs. Specific Cisco IOS releases provide protection against spoofing,
and provide supporting commands that can be used to configure source IP filtering on RF subnets to
prevent a user from using a source IP address that is not valid for the connected IP subnet.

BPI extends the definition of the MAC sublayer’s SID. The DOCSIS RF Interface Specification
(viewable at http://www.cablemodem.com/specifications/) defines a SID as a mapping between CMTS
and CM to allocate upstream bandwidth and class of service management. When BPI is activated, the
SID also identifies a particular security association and has upstream and downstream significance.
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I Baseline Privacy Interface Overview

When BPI is operational, downstream multicast traffic flow that typically does not have a SID associated
with it, now has a SID. The Privacy Extended Header Element includes the SID associated with the MAC
Packet Data Physical Data Unit (PDU). The SID along with other components of the extended header
element identifies to a CM the keying material required to decrypt the MAC PDU’s packet data field.

BPI’s key management protocol runs between the CMTS and the CM. CMs use the protocol to obtain
authorization and traffic keying material relevant to a particular SID from the CMTS and to support
periodic reauthorization and key refresh.

The key management protocol uses RSA—a public key encryption algorithm—and the electronic
codebook (ECB) mode of DES to secure key exchanges between the CMTS and a CM. Privacy is in the
form of 56-bit (the default) or 40-bit encryption between the CMTS and CM. Since BPI is part of
DOCSIS, all DOCSIS-certified CMs and qualified CMTS are fully interoperable. Figure 4-1shows a BPI
architecture.

Note = CMs must have factory-installed RSA private/public key pairs to support internal algorithms to generate
key pairs prior to first BPI establishment.

A SID’s keying material has a limited life span. When the CMTS delivers SID keying material to a CM,
it also provides the CM with the lifetime value.

Figure 4-1 BPI Network Example
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BPI Key Management

BPI initialization begins with the CM sending the CMTS an authorization request, containing data
identifying:

¢ CM—48-bit IEEE MAC address
e CM'’s RSA public key
e List of zero or more assigned unicast SIDs that have been configured to run BPI

At that time, BPI provides basic protection against theft of service by ensuring the CM, identified by its
MAC address, can obtain keying materials only it is authorized to access. The CMTS replies with a list
of SIDs on which to run BPI. The reply also includes an authorization key from which the CM and CMTS
derive the keys needed to secure a CM’s subsequent requests for additional encryption keys. After
obtaining the traffic encryption key, the CMs begin to transmit encrypted data.
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Enabling DOCSISBPI

Differentiating Traffic Streams

BPI only encrypts data on the cable network and only encrypts the user data itself, not cable MAC
headers. BPI also does not encrypt MAC management messages. After BPI is enabled, however, and
encryption has been negotiated for a given SID, all user data sent via that SID is encrypted. BPI
differentiates traffic based on SID alone.

CM Communication with BPI

Figure 4-2 illustrates BPI communications. When user A sends packets to user B, the CM encrypts those
packets using special keys specific to user’s A CM. Packets are then transmitted to the CMTS where they
are decrypted.

If user B is attached to the cable TV network, the CMTS then re-encrypts the information using a key
specific to user B and the encrypted data is passed to user B’s CM where it is decrypted and sent to user
B. In this manner, an unauthorized user is not able to see unencrypted traffic between user A and user B.

A

Caution  Since BPI occurs only on the cable TV network, however, all traffic going upstream will be decrypted
as it passes the CMTS. If user A is attempting to communicate with someone beyond the cable
network—user C—all traffic beyond the CMTS will not be encrypted.

Figure 4-2 BPI Encrypted Data on the Cable TV network
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Enabling DOCSIS BPI

To enable BPI, choose software images at both the CMTS and CM that support the mode of operation.
For the Cisco uBR7200 series software, choose an image with “k1” in its file name or BPI in the
feature set description. For Cisco uBR924 cable access routers, all CM images from Cisco I0S
Release 12.0(5)T1 or later support this by default. For earlier Cisco IOS release cable modem images,
choose an image with “k1” in its file name or BPI in the feature set description.
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I DOCSIS 1.1 Baseline Privacy Interface Plus Overview
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Note  For the CMTS, BPI is enabled by default when you select an image that supports BPI. For CMs, enable
BPI via the DOCSIS configuration file using one of the provisioning tools identified in the “DOCSIS 1.0
Feature Support” section on page 1-49.

When baseline privacy is enabled, the Cisco uBR7200 series generates Traffic Encryption Keys (TEKSs)
for each applicable SID; 56-bit encryption/decryption is the default for Cisco uBR7200 series
equipment.

The router uses the keys to encrypt downstream data and decrypt upstream traffic from two-way
cable interfaces. The Cisco uBR7200 series router generates keys for unicast, broadcast, and multicast
operation as appropriate. Keys are refreshed periodically and have a default lifetime of 12 hours.

DOCSIS 1.1 Baseline Privacy Interface Plus Overview

DOCSIS 1.0 included a BPI to protect user data privacy across the shared-medium cable network and to
prevent unauthorized access to DOCSIS-based data transport services across the cable network. BPI
encrypts traffic across the RF interface between the cable modem and CMTS, and also includes
authentication, authorization, and accounting (AAA) features.

BPI supports access control lists (ACLs), tunnels, filtering, protection against spoofing, and commands
to configure source IP filtering on RF subnets to prevent subscribers from using source IP addresses that
are not valid.

DOCSIS 1.1 enhances these security features with Baseline Privacy Interface Plus (BPI+), which
includes the following enhancements:

¢ Digital certificates provide secure user identification and authentication.

e Key encryption uses 168-bit Triple DES (3DES) encryption that is suitable for the most sensitive
applications.

e 1024-bit public key with Pkcs#1 Version 2.0 encryption.
e Multicast support.

e Secure software download allows a service provider to upgrade a cable modem's software remotely,
without the threat of interception, interference, or alteration.

S
Note  BPI+ is described in the Baseline Privacy Interface Plus Specification (SP-BPI+-107-010829), available
from CableLabs (http://www.cablelabs.com).

Cisco uBR7200 Series Universal Broadband Router Software Configuration Guide
m. 0L-2239-03 |


http://www.cablelabs.com

	Configuring DOCSIS Baseline Privacy Interface on the Cisco uBR7200 Series
	Baseline Privacy Interface Overview
	BPI Key Management
	Differentiating Traffic Streams
	CM Communication with BPI

	Enabling DOCSIS BPI
	DOCSIS 1.1 Baseline Privacy Interface Plus Overview



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


