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Wideband Channel Bonding Technical Specifications A R R | S

FlexPath™

ARRIS FlexPath Wideband Channel Bonding

The ARRIS FlexPath™ solution is a DOCSIS® 3.0-based channel bonding | Investment Protection
technology that delivers more bandwidth per subscriber than previously available. e Reuse 100% of deployed
DOCSIS deployments can achieve downstream data rates of up to 160 megabits chassis and modules

per second and upstream data rates of 120 mbps. The technology provides higher

data rates by virtually bonding multiple channels together. Bonded transport speeds ]

for Euro-DOCSIS® deployments are 195 Mbps downstream (TCP) and 120 Mbps | Reduced Operational Cost
upstream. e Subscriber satisfaction and

Up to four DOCSIS/Euro-DOCSIS 2.0 upstream channels can be aggregated to retention
form a dedicated return path for very high data throughputs between the Cable
operator and the subscribers’ premises. ARRIS FlexPath technology surpasses
xDSL data rates while decreasing operators’ CAPEX by permitting large-scale
statistical multiplexing of deployed modems and ARRIS Touchstone® Wideband e Co-existence of FlexPath,
Modems WBM650 with existing C4 CMTS hardware. Competing DOCSIS/Euro- DOCSIS and Euro-
DOCSIS solutions may require 24 to 32 MHz of contiguous downstream spectrum DOCSIS modems

with no upstream aggregation, which limits bandwidth efficiency for true high-speed

services delivery.

The following table shows nominal data rates with FlexPath Release 5.1 Software in Simple Network Engineering
the ARRIS C4® CMTS and Firmware Release 2.0 of the ARRIS Touchstone® | e Flexible placement of RF

e Carrier-grade reliability and
performance

Wideband Modem WBM®650, based on DOCSIS 3.0 specifications: frequencies — No channel
restrictions

Config. * Max * Max Max US | MaxUS | Max US Max US .

Option DOCSIS Euro- Speed Speed Speed Speed ° Co-deX|steniﬁ ?f FlexPath
Down- | DOCSIS | 32Mhz, | 3.2Mhz, | 6.4 Mhz, 6.4 Mhz, modems with legacy
stream | Down- QAM16 | QAM64 | QAM16 QAM64 DOCSIS and Euro-

stream DOCSIS modems
4x4 160 Mbps | 200 Mbps | 40 Mbps | 60 Mbps 80 Mbps 120 Mbps
4x1 160 Mbps | 200 Mbps | 10 Mbps | 15 Mbps | 20 Mbps | 30 Mbps True Wideband Technology
e Four (4) DOCSIS/Euro-

DOCSIS 2.0 downstream

3x3 120 Mbps | 150 Mbps | 30 Mbps | 45 Mbps 60 Mbps 90 Mbps channels transport 160
Mbps speeds

2x2 80 Mbps 100 Mbps | 20 Mbps | 30 Mbps 40 Mbps 60 Mbps

e Four (4) channels in the
upstream for transporting
120 Mbps speeds

ARRIS

= High Density Chassis with 21 slots
Chassis Capacity: 32D (1.6 Gbps) 192U
Rack Capacity: 96D (4.8 Gbps) 576U

High Availability (99.999%)
« Cable Access Modules (CAMs)
= 1D x 8U CAM with Upconverter
- 2Dx 12U CAM (DOCSIS 2.0)
+ With 2 Upconverters

New revenue opportunities:
e New residential tiers

e Commercial services

e New IPTV alternatives
- Network Access Modules (NAMs)

= 4x 10/100BaseT NAM

= 1x Gigabit Ethernet NAM (w/ 1 FastE port)
- Control Complex

+ Fabric Control Module (FCM)

- System Contral Module (SCM)

preey )

-
FlexPath™ Wideband Modem

FlexPath capabilities for the C4 CMTS are enabled with a simple software upgrade.
All installed legacy DOCSIS 1.0, 1.1 and 2.0 modems can coexist on the same
channels with the new Touchstone Wideband WBM650 modems.

Visit www.arrisi.com for more information 070605_FlexPath_Wideband_Technology.doc



Installation
Environment:

RF
Downstream:

FlexPath™

Wideband Channel Bonding Technical S
Cadant C4 CMTS

RF Interfaces..........cccooiiiiiiiiiiiinics External ‘F’ type connector
Network Control Interface .......... Dual RJ-45 Ethernet connections
WAN Interfaces: 10/100 BaseT Ethernet; Gigabit Ethernet
Power ................. Dual dc voltage mains: -48 V dc (-44 to 72 V dc)
Optional ac power configuration
Power Consumption ..........ccccoeeveeeieeinenne 2800 W max at -48V dc.
CAM Frequency Range (MHz)..................... 91-857 (DOCSIS 2.0);
100-860 (Euro-DOCSIS 2.0)
Modulation (QAM) ......ooiiiiiiee e 64 or 256
Max Data Rate per Bonded Group DOCSIS .... 160 Mbps
Euro-DOCSIS ................. 168 Mbps
RF Output Level (ABMV) ......coiviiiiiiiiiieiieeeeceeec e 50-61
Frequency Range (MHZ) .........cccccocveienviiennnne 5-42 (DOCSIS 2.0)

RF
Upstream:

Physical:

Certifications:
(Regulatory/
Safety/
Physical)

Miscellaneous:

5-65 (Euro-DOCSIS 2.0)

5-55 (Japan)

Modulation................. QPSK, 8 QAM, 16 QAM, 32 QAM, 64 QAM,
128 QAM (S-CDMA only)

Max Data Rate/Channel .............cccooiiiiiiiiiiiiiee. 30.72 Mbps
Receive Input Level (dBMV)......coooeiiiiiiiiiiieiieeiieiieee. -16 to 29
Operating Temperature °F / (°C).....cccceevvveiieennennne 32-122 /(0 -50)
Storage Temperature °F / (°C) ....cceevivrnenee -4 to 158 / (-20 to 70)
Operating Humidity (Min.-Max.) ............. 5-95% (Non condensing)
Dimensions (H x W x D) inches / (cm) ............. 245x17.4x20.0/
(62.2 x 44.2 x 50.8)

Weight (Fully Loaded) Ibs. / (KQ) «..cveeveiieeiieiieeiieeiceee, 150 (68)

Safety: UL® 60950, CSA C22.2 No. 950, IEC60950
FCC Part 15 Class A, EN300 386-2 (CISPR 22, Class A)
GR-1089-CORE (ESD, Grounding Electrical Safety)
Designed to NEBS Level 3 Requirements
Environmental: GR-63-CORE, ETS 300 019

Release 5.0 Software:

DOCSIS 2.0; Euro-DOCSIS 2.0 (A-TDMA & S-CDMA);
PacketCable 1.0/1.1; DOCSIS Set-top Gateway (DSG);
PacketCable Multimedia (basic) Support

Protocol Support:

RIPv2 (RFC 1723); OSPFv2 (RFC 2328); BGP4; IS-IS; DHCP
Relay Agent (Option 82); ICMP (RFC 792); ECMP (Equal Cost
Multipath Load Balancing); CIDR (Classless Inter-Domain
Routing) (RFC 1519); IGMPv2 and multicast flows (RFC1112);
Virtual Route/Forwarding Instances (VRFs); Sub interfaces ;
IEEE 802.1p priority bit mapping; 802.1Q VLAN tagging
w/Optional Software Support — Licensed per C4 CMTS
downstream

Other features:

Interface Bundling across any number of RF interfaces; SNMP
v1, v2c and v3 ; DOCSIS MIBs and Cadant enterprise MIBs;
Dynamic Upstream and Downstream Cable Modem Load
Balancing; Integrated Upstream Agility; Lawful Intercept (Sl
Encapsulation)

PIM-SSM; Flexible Full US to DS Mapping within CAM; Telnet;
SSH2 and SFTP; IP DiffServ ; Advanced CM Config File
Verification; Cable Modem Proxy; Extended ACLs, IGMP ACLs &
Named ACLs

pecifications

_— "
ARRIS

WBM650 FlexPath Wideband Modem

RF Interface ........cccccooviiiiiiiiiiiic, External ‘F’ type connector
LAN Interface .. 10/100/1000 Base-T Ethernet RJ-45
Input Power................ 115/120 VAC 60 Hz or 220/240 VAC 50 Hz

Frequency Range (MHz)....88 — 860 (108-862 Euro-DOCSIS 2.0)

Modulation (QAM)........ocoiiiiiiiiiiiee e 64 or 256
Maximum Data Rate DOCSIS (A & C Variant) .... 160 Mbps

Euro-DOCSIS (B Variant)............ 220 Mbps
RF Input Sensitivity Level (dBmV) .........ccccoiiiiiiiininnes -15to +15

Frequency Range (MHz):  5-42 (WBMB650A), 5-55 (WBM650C),

5-65 (WBM650B)

............... QPSK, 8 QAM, 16 QAM, 32 QAM, 64 QAM
128 QAM (S-CDMA only)

Data Rate/Channel (DOCSIS 2.0 Based)................ up to 30 Mbps

RF Output Level: A- TDMA: .. +17 to 51 dBmV (32 QAM, 64 QAM)

+17 to 52 dBmV (8 QAM, 16 QAM)

+17 to 55 dBmV (QPSK)

RF Output Level: S-CDMA: ..... +17 to +53 dBmV(all modulations)

Modulation

Automatic Level AJUSt ........cooiviiiiiiiiiiiceiieeeceesee e Yes
Gain Control RaNge (AB) ......eeiveeiiieeiieiie et 40
Frequency ACCUracy (PPM)......cccoueerueiriuieiiieeieeiriesieeeeeesne e eine 50
Output Impedance (OhmS) ........cccceeiiiiee i 75
Operating Temperature °F (°C) ....cccccoeenvvrcneenne. 41 to 104 (5 to 40)
Relative Operating Temperature:

(Non-Condensing Humidity) (Min.-Max) ..........cccceeveniniiennenns 5-85%
Storage Temperature °F (°C).......cccccueene -40 to 158 (-40 to 70)
COIOT e Dark gray
Dimensions excluding F-connector:

(HxWxD)in.(cm) ...ccccovruenne 1.5x11.5x8.3(3.8x29.2x21.1)
Weight IDS (KG) .veveeeeeeiiieee e 2.8 (1.27)
Diagnostic LEDs ............. Power, DS, US, Online, Link, & System

Safety: UL® 60950-1, eK/MIC
FCC Part 15 Class B

CE, CB, VCCI, PSE

RoHS, WEEE

Environmentally Friendly ARRIS Green

ARRIS has introduced the Touchstone WBM650 as a RoHS
(Restriction of Hazardous Substances) compliant product.
Please contact your ARRIS Account Representative for more
information on the European RoHS directive.

ARRIS

[ o Conplant|
GREEN

For Ordering Information, contact your ARRIS
Account Representative

The capabilities, system requirements and/or compatibility with third-party
products described herein are subject to change without notice. ARRIS, the
ARRIS logo, Cadant®, D5™, Touchstone®, Cornerstone®, Keystone™, C4®,
C3™ CXM™ Regal®, MONARCH®, Digicon® and TeleWire Supply® are all
trademarks of ARRIS Group, Inc. Other trademarks and trade names may be
used in this document to refer to either the entities claiming the marks and the
names of their products. ARRIS disclaims proprietary interest in the marks and
names of others. © Copyright 2006 ARRIS Group, Inc. All rights reserved.
Reproduction in any manner whatsoever without the express written permission
of ARRIS Group Inc., is strictly forbidden. For more information, contact ARRIS.
5 June 2007

Visit www.arrisi.com for more information

070605_FlexPath_Wideband_Technology.doc




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


