DOCSIS 3.1 OFDM Channel Configuration

This document describes how to configure the OFDM channel on the Cisco cBR Series Converged Broadband
Router.
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Hardware Compatibility Matrixforthe CiscocBR Series Routers
A\

Note The hardware components that are introduced in a given Cisco 10S-XE Release are supported in all subsequent
releases unless otherwise specified.
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Table 1: Hardware Compatibility Matrix for the Cisco cBR Series Routers

Cisco CMTS Platform Processor Engine Interface Cards

Cisco cBR-8 Converged Broadband | CiscolOS-XE Releasel6.5.1and | CiscolOS-XE Releasel6.5.1and

Router Later Releases Later Releases
Cisco cBR-8 Supervisor: Cisco cBR-8 CCAP Line Cards:
* PID—CBR-SUP-250G * PID—CBR-LC-8D30-16U30

* PID—CBR-CCAP-SUP-160G * PID—CBR-LC-8D31-16U30
* PID—CBR-CCAP-SUP-60G * PID—CBR-RF-PIC

* PID—CBR-SUP-8X10G-PIC * PID—CBR-RF-PROT-PIC

* PID—CBR-CCAP-LC-40G
* PID—CBR-CCAP-LC-40G-R
* PID—CBR-CCAP-LC-G2-R

Cisco cBR-8 Downstream PHY
Modules:

* PID—CBR-D30-DS-MOD
* PID—CBR-D31-DS-MOD

Cisco cBR-8 Upstream PHY
Modules:
* PID—CBR-D30-US-MOD

* PID—CBR-D31-US-MOD

Information about OFDM Channel Configuration

OFDM Channels

DOCSIS 3.1 introduces modes for higher throughput and higher spectral efficiency while still allowing
backward compatibility to DOCSIS 3.0. The OFDM Channel support includes two OFDM channel per port
with channel bandwidth from 24 MHz to 192 MHz wide.

From the Cisco 10S XE Gibraltar 16.10.1d release, the Cisco cBR router supports two OFDM channels per
service group for an RPD downstream channel. You can configure the channels using the cabledownstream
controller-profile configuration.

The number of SC-QAM s supported is 158 for a single OFDM channel, and 128 SC-QAM s for two OFDM
channels. The max-carrier attribute is automatically set to 158 by default. However, you should set the
max-carrier to a value of 128 or below to configure the second OFDM channel. The Cisco cBR router does
not support any value above 128 if you are configuring two OFDM channels.
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Each OFDM channel supports a control profile, an NCP profile, and up to five data profiles. Profiles support
one or more modulations.

You can configure the guard band of an OFDM channel to potentially trade off some performance margin
using command guardband-override. By default, Cisco cBR-8 router use the default guard band, which is
based on the roll off and spacing in OFDM channel profile.

DOCSIS 3.1 OFDM support also allows the user to configure the RF-channels 158 to 162 under the mac-domain
as primary channel.

Channel Profile

A globally configured OFDM channel profile contains channel parameters, and the modulation or modulation
profile associated with the control, NCP, and data profiles.

Each OFDM channel must specify an OFDM channel profile in its configuration.

Modulation Profile

A globally configured OFDM modulation profile assigns different modulations to ranges of sub-carriers, or
lists of individual sub-carriers.

A modulation profile may be assigned to a control, NCP, or data profile in a channel profile.

OFDM Channel Exclusion Band

Ranges of frequencies can be excluded from all OFDM channels on a port using the ofdm-fr eg-excl-band
command.

How to Configure OFDM Channel

Configuring OFDM Modulation Profile

To configure the OFDM modulation profile, follow the steps below:

HQDEOH

FRQILIXWHUPLQDO

FDEOBRZQVWURHGBP PRGXODWLRQ SAUJRILOH

GHVFULSWWHRW

VXEFDUULHU V SbbkQJ

ZLGWHKOoXH

VWDUW IUHT X8 QA

DVVLI@RGXODWLRQ GPHEBSORMBIRFRGXODWRRBESURIBOGVW VXEFDUULHLU
ANlTUHT DEMUHT RIITVHWOXHUDQJH VXEFDUUJUHUWEMUHT RIITVHW

YDOXAL G WK o XH

)

Note Subcarrier spacing must match the subcarrier spacing of each channel profile in which it is configured.
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Verifying OFDM Modulation Profile Configuration
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To display the OFDM modulation profile details, use the show cable ofdm-modulation-profiles command

as shown in the example below:

5RXWHUKRZDEORIGP PRGXODWLRQ SURILOH
2)'0 ORGXODWIRRILO&ERQILIXUDWLRQ

3URI))7 :LGWK 6WDUW IWBDRRGXODWLRQV

. ] +] +]

SBURILOGXEFDUUIDRGXODWLRQV

GHIDXOW
IUHT DEV
IUHT DEV

ZLGWK
ZLGWK

ORGXODWIBRMDUW IUHT DEV>VWDUINGME®T DEV>HQA CW® IUHT>QXP VF@

@

VVVVVVYV
PRePOPO®

>

VVVVVYV

(SISIGISISISXS)

>

Vv VYVyvy

Po0®ep®

2)'0 ORGXODWIARRILOHNVLIQKEE&DQQBWRILOHV

3URI &KDQQHO
K 3URILOHV

To display the associations between OFDM modulation profiles and OFDM channel profiles, use the show
cable ofdm-modulation-profile command with channel-profiles option as shown in the example below:

5RXWHUKRZDEORIGP PRGXODWLRQ SKRQ@HO SURILOHYV

2)'0 ORGXODWIARRILOHVVLIQKEGE&DQQBWRILOHV

3URI &KDQQHO
K 3URILOHV
1RQH

To display the OFDM maodulation profile configurations, use the shawv cable ofdm-modulation-profile
command with configuration option as shown in the example below:

5RXWHUKREZDEORIGP PRGXODWLRQ $BRILOXUDWLRQ

2)'0 ORGXODWIIRRILO&R QILIXUDWLRQ

3URI))7 :LGWK 6WDUW ILDHRGXODWLRQV

s ] 4] +1$
1
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GHIDXOW
IUHT DEV
ZLGWK
IUHT DEV
ZLGWK

Configuring OFDM Channel Profile

To configure the OFDM channel profile, follow the steps below:

HQDEOH

FRQILIXWHUPLQDO

FDEOBRZQVWURHBP FKDQ SURIACOH

GHVFULSWWHRW

F\FOLF SUHYDpxH

LQWHUOHDYHUYGB®SW K

SLORW VFD@bd&xH

UROO RYbOXH

VXEFDUULHU V Sk J

SURILOH PRSGXODWLRQ GHROBCOWRIBLG

SURILOH FRQWBEBAODWLRQ GHAIGESOWMBIRERGXODWLRQ SPRIRSURIBLG
SURILOH GBXWOQHOBGDWDBHIRGBXODWLRQ GHREOBSOW BLG
PRGXODWLRQ SPERIA&LDIRIBLG

Verifying OFDM Channel Profile Configuration

To display the OFDM channel profile details, use the showv cable ofdm-chan-profiles command as shown
in the example below:

5RXWHUKREDEORIGP FKDQ SURILOH
2)'0 &KDQQBIORILO&RQILIXUDWLRQ

B3URI &\FO5R00))7 , QWU 3LORWRGXODWLRKIDXOW3 3URILOH
' 3UI[ 211 .+] 'HSWK6FDOH&QWUOL1&3 '‘DWBURILOHYV

- - 1% 1% 1% 1% 1%
2)'0 &KDQQBIORILO$VVLIQEEGDQQHOV

3URI $GPLQ&ERQWUROOHU FKDQQHOV

8S

To display the associations between OFDM channel profiles and OFDM channels, use the show cable
ofdm-chan-profiles command with channelsoption as shown in the example below:

5RXWHUKREDEORIGP FKDQ SURFKODBQHOV
2)'0 &KDQQBIORILOWVLIQEEDQQHOV

3URI $GPLQ&RQWUROOHU FKDQQHOV
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8S

8S
8S

To display the OFDM channel profile configurations, use the shaowx cableofdm-chan-profilescommand with
configuration option as shown in the example below:

5RXWHUKRZEDEORIGP FKDQ SURFRQHLIJXUDWLRQ
2)'0 &KDQQBIWRILO&RQILIXUDWLRQ

BURI &\FO5R00))7 ,QWU 3LORWRGXODWLRKIDXOW3 3URILOH
'"HVFULSWLRQ

- 3UI[ 211 .+] 'HSWK6FDOH&QWUOL&3 '‘DWBURILOHV
/LPLWHWER
' ' ' 1$  1$ 1% 1%
6\WWHPURILOH
' ' ' ' ' 1$ 13
6\WWHPURILOH
: : 1$ 1 1$8 18 1%
3 ' 1% 1% 1% 1% 1%

Configuring OFDM Channel as Primary Channel

To configure an RF-channel in the mac-domain as an OFDM primary channel, use the following commands.

HQDEOH

FRQILIXWHUPLQDO

LQWHUIDFO-EO W ORW VXEVORW GRAQV'W U QOMHJIJUDWHG &DERW VXEVORW SRUW!
Ul FKDQQHROGP FKDQQHO QXPEHUW

HQG

Verifying OFDM Primary Channel Configuration

To display the OFDM channel configuration details, where the OFDM channel is the primary channel, use
the command as shown in the following example:

5RXWHU WXQ QW
%XLOGLERIQILIXUDWLRQ

EXUUHRRQILIXUDWLRQ E\WHV

LOQWHUIDSHHEOH

ORDG LQWHUYDO
GRZQVWUIOMWMHIUDWHG &DEOUBII FKDQQHO
GRZQVWUIOMWMHIUDWHG &DEOUBII FKDQQHO
XSVWUHDPSVWUHDP &DEOHXV FKDQQHO
XSVWUHDPSVWUHDP &DEOHXV FKDQQHO
XSVWUHD#PSVWUHDP &DEOHXV FKDQQHO
XSVWUHDPSVWUHDP &DEOHXV FKDQQHO
FDEOKSVWUHRQGLQJ JURXS

XSVWUHDP

XSVWUHDP

XSVWUHDP

XSVWUHDP
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DWWULEXWHYV

FDEOHEXQGOH

FDEOFP VWDWDIQDEOH

FDEOSWULYDMBFFHSW VHO!I VLIQHG FHUWLILFDWH
HQG

You can also use the following command to display the OFDM primary channel configuration details as
shown in this example.

5RXWHU MKEORPIDF GRPLOFLQ FJG DVVRFLDWLRQV

&*' +RVWHHVRXUFB &KDQQHOV 8SVWUHDPV$//86 $FWLYH
&D <HV
<HV

The show cablemac-domain Cable <slot>/<subslot>/<port>mdd command also displays the OFDM
primary channel configuration details as shown in the example.

'RZQVWUISBWLY&EKDQQHWVW

&KDQQHO
JUHTXHQF\ +]
3ULPDWDSDEOH 3ULPDU\ &DSDEOH

&0 67$786HQWLWPDVN |
0'" 7LPHRXW
4$0)(& IDLOXUH
0'"" BHFRYHU\
4$0)(& UHFRYHU\
0$3 8& 7UDQVSRUWLFDWR&D FDUUGS3IVDQB&'V
2)'0 3/&3DUDPVWLWPDVN
7XNHUDLVH®RVLQAH QGRZ
&\FOLBUHIL]
6XEFDUULNWSDFLQJ

RF channels use a zero-based numbering scheme, whereas the downstream channel 1Ds are numbered starting
from one. Thus RF channel 158 is equivalent to channel ID 159. The Channel ID in this example is 159. The
0$3 8&'7UDQVSRQW®LF D\shrws that MAPs and UCDs are sent only on Primary Channels.

Configuring Port/Controller and Channel

To configure the port/controller and channel, follow the steps below:

HQDEOH

FRQILIXWHUPLQDO

FROQOWUROGHWWHJIUDWHG VFOIREFOKEVORW SRUW

PD[ RIGP VSHFWILDOXR

RIGP IUHT H[FO DMD&W IUHT X8 QFAL G WK OXH

Ul FKDQNDUWBHGQGB@G

RIGFKDQQHO SURGVAWOUW ITUHT X8 QAL G Wi o x+5 O Fr DO @H

\}

Note  The range of start_idis 158 to 162 in the OFDM channel configuration.

The maximum OFDM spectrum is assigned to OFDM channels, which is used by the the CMTS to calculate
default port base power.

Ranges of frequencies can be excluded from all OFDM channels using the ofdm-fr eq-excl-bandcommand.

DOCSIS 3.1 OFDM Channel Configuration .



DOCSIS 3.1 OFDM Channel Configuration |
. Verifying Port/Controller and Channel Configuration

Verifying Port/Controller and Channel Configuration

To display the RF port details, use the show controller integrated-cablecommand with rf-port option as
shown in the example below:

5RXWHVUKRZRQWUROMHWHIUDWHG FDEOWH SRUW

$GPLQ 83 OD[&DUULHU %DVH3RZHUG%P9ORGHQRUPDO
5/ ORGXOH 83
JUHHUHTEORFOLVWDY EORFNV

51 3RUWW D W X8/3

OD[2IGPBSHFWUXP (TXLYDOHQW FKDQQHOV
8VHG2IGP6SHFWUXP $YDLO2IGPBSHFWUXP
‘HIDXOW%DVH3RZE®WPY (TXLYDOHQW FKDQQHOV
2)'0 IUHTXHQW\FOXVLRRQGMRQH

To display the summary information on OFDM channel, use the show controller integrated-cablecommand
with rf-channel option as shown in the example below:

5RXWHVUKRZRQWUROMHWHJIUDWHG FDEOWH FKDQQHO

&KDO@WDWIKEPLQRG 7\SHHWDUW :LGWK 3/& BURILOH ,' GFLGSRZHU
RXWSXW
JUHTXHQF\
83 83 2)'0
12508/

To display detailed information on OFDM channel, use the show controller integrated-cablecommand with
rf-channel and verboseoptions as shown in the example below:

5RXWHUKREZRQWURO@MMWHIUDWHG FDEOWH FKDQQHO YHUERVH

&KD@WDWIEPLQRG 7\SHEWDUW  :LGWK 3/& 3URILOH ," GFLGSRZHU
RXWSXW
YJUHTXHQF\

83 83 2)'0
12508%/
5HVRXUFWDWXV?2.
/ILFHQVHUDQWHG ('7 0D\ !
2)'0 FKDQQBOFHQVBHFW WG WK
2)'0 PRG X O DWQIRRH Q V\HS H F W UZXLFG WK .
2)'0 FRQILYWDW&RQILIJXUHG

2)'0 FKDQQBEWDLOV @

2)'0 FKDQQHMHTXHQF\ VXEFDUDQHM

2)'0 VSHFWUXPTXHQF\ VXEFDUDQHM
$FWLYWSHFWUXPTXHQF\ VXEFDUDQHM
2)'0 FKDQQHABQWHWHTXHQF\ VXEFDUULHU
3/& VSHFWUWXPDUWHTXHQF\ VXEFDUULHU
3/& IUHTXHQF\ VXEFDUULHU
&KDQQHIOG W K

$FWLY&KDQQHRIOGWK

2)'0 6SHFWUXFGWK

&KDBURLG

&\FOLBUHILI

5RO®II

,QWHUOHGMBWK

6SDFLQJ +=

VVVVVYV
®
v

P0®

00O ®
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SLORBFDOLQJ

&R QW URRROG XODWIRRJILOH

1&3PRGXODWERID XOW

'‘DWIPRGXODWILRI®P XOW 1RQH
'‘DWIPRGXODWIWRRILOH 1RQH
/IRZHUXDUGEDXQGWIKQIUHT VXEFDUULHUYV > @
8SSHUXDUGEIXQGWIKQIUHT VXEFDUULHUYV > @
/ILFHQVHGPRGXODWLRHFW UXRE WK
/ILFHQVHGPRGXODWLRHF W UXRE WK

3/& VSHFWUXPTXHQFENXEFDUULHUV @

> @ > @
3/& FKDQQHIHTXHQFENXEFDUULHUV@

> @ > @ 6L]JH VXEFDUULHUV
(IFOXGHBHTXHQFENXEFDUULHUV@

> @ > @ > @ > @
&RXQW

SLORWHTXHQFENXEFDUULHUV@
3/& SLORWYV

> @ > @ > @ > @
> @ > @ > @ > @
> @ > @ > @ > @
> @ > @ > @ > @
> @ > @ > @ > @
> @ > @ > @ > @
> @ > @ > @ > @
> @ > @ > @ > @

&RXQW

$FWLYIWHTXHQFENXEFDUULHUV @
> @ > @

&RXQW

'DWDUHTXHQFENXEFDUULHUV®@
> @ > @ > @ > @
> @ > @ > @ > @
> @ > @ > @ > @
> @ > @ > @ > @
SNG > @ > @ > @
> @ > @ > @ > @
> @ > @ > @ > @
> @ > @ > @ > @
> @ > @ > @ > @
SNG > @ > @ > @
> @ > @ > @ > @
> @ > @ > @ > @
> @ > @ > @ > @
> @ > @ > @ > @
> @ > @ > @ > @
SNG > @ > @ > @
> @ > @ > @ > @

&RXQW

3URILOHYV

1XPEHRJI SURILOHV

&75/SURILOBURILOH UDWH NESVXVDEQMH WH NESV

SFWLYIHHTXHQFENXEFDUULHUV@
ORGXODWLRQ 6WDUW IUHT>VWDUW (QXEIRHIYHQLC@QY XEFDUULHU @

> @ > @ > @ >

@
> @ > @ > @ > @
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VVVVVVVVVVVVVVVYV
OISISISISIOISIOIGIOIOIOIOIOIONOXG)
VVVVVVVVVVVVVVVVYV
SISISISIOISISIOIGISIOISISIOISRSNS)
VVVVVVVVVVVVVVVVYV
OISISISISIOISIGIGIOIOIOIOIOIONOXG)
VVVVVVVVVVVVVVVVYV
SISISISIOIGISIOIGIGIOISISIOISRSS)

>
$FWLWXEFDUUERMX QW =%/FRXQW
'LVFRQWLQXMPHGD\V KRXUV PLQV VHFV@ > ('7 0D\

®

1&3SURILOH
SFWLYIHHTXHQFENXEFDUULHUV@
ORGXODWLRQ 6WDUW IUHT>VWDUW (QXEIRIHIYHQLC@QVY XEFDUULHU @

SISISISISIOISIGIGIGIOIOIOIOIONOXG)
VVVVVVVVVVVVVVVVYV
SISISISIOIGISIOIGIGIOISISIOISRSNS)
VVVVVVVVVVVVVVVVYV
OISIOISISIOISIGIGIOIOIOIOIOIONOXG)
VVVVVVVVVVVVVVVVYV
SISISISIOIGISIOISIGIOISISIOISRSNS)

>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
D

$FWLYWXEFDUU

m

RYX QW =%/FRXQW

&& &V
2&' &&&
'3' &&&V
&RQWURWDRILOH3URILOH &&&
1&3SURILOK & &
5HVRXUFRQILWLPMWDNHQ PVHFV

-, % FKDQQBRPEHU
&KDQU(QT4 3LSH5%) 6\QF7PUT4 &K(Q 5%$)3LSHK\ 3K\ 7XQ 6HVV,G7NE5WD[3@
>7NE5WD[3@
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&KDQ 4RV +L 4RV /R OHG +L OHG /R /RZ +L /RZ /IR

&KDQOHGRZ7% QH4RVB([FOHGB;RIVRZB;RI4GURSV + 0 BRV 40HQ +L OHG YR

7JOBFQ®WG\BVWYV
<
Il

&KDQ 5DWH 1HJ 3RV /DVW76XUU&BRV >3/&5DWHHJI3RV @

<>00 @>(0
@

'63+<,QIR

/IRFD®I SRUW UIFKDQ SLFORVV

QRQYKRU& YV VKRUWY VWXIE\WHYV EFK

1&3PVJIV 3/& HQFRGLQJV

IORZUFY IORZUFY IORZGURSVIORZ GURSYV

Configuration Examples

This section provides examples for configuring the OFDM channel.

Example1: Configuring OFDM Channel

@>75

The OFDM modulation profile must be configured before the OFDM channel profile which references it.

The following example shows how to configure the OFDM channel:

HQDEOH

FRQILIXWHUPLQDO

FDEOBRZQVWURHGBP PRGXODWLRQ SURILOH
GHVFULSWLRWQN

VXEFDUULHU VSDHLQJ

ZLGWK

VWDUW IUHTXHQF\

DVVLIRRGXODWLRQ GHIBSXOW
DVVLIRRGXODWLR®@0o UDQJH VXEFDUULHHIUBEV
DVVLIRRGXODWLR®@0o UDQJH VXEFDUULHHIUBDEV
H[LW

FRQILIXWHUPLQDO

FDEOBRZQVWURHGP FKDQ SURILOH
GHVFULSWOALMRBRURILOHVVLQJOMRG PL[H®RG
F\FOLF SUHIL]

LOQWHUOHDYHU GHSWK

SLORW VFDOLQJ

UROO RII

VXEFDUULHU VSDHLQJ

SURILOH PRSGXODWLRQ GHBBXOW

ZLGWK
ZLGWK
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SURILOH FRQRRIGRXOODWLRQ GHIBDSXOW
SURILOH GDWEGXODWLRQ GHIDX®OW
SURILOH GDWEDGXODWLRQ GHIDX®OW
SURILOH GDWBGXODWLRQ SURILOH

H[LW
FRQILIXWHUPLQDO

FRQWURO@MHWHJIUDWHG FDEOH

PD[ RIGP VSHFWUXP

RIGP IUHT H[FO WDVMD@P®W IUHTXHQF\ ZLGWK

Ul FKDQ
SRZHU DGMXVW
GRFVLV FKDQQHO LG

RIGFFKDQQHO SURIVOMDUW IUHTXHQF\ ZLGWK SOF

Example 2: Configuring OFDM Primary Channel in the MAC Domain

HQDEOH
FRQILIXWHUPLQDO

(QWHERQILIJXUDWIRPPDQRWQISHWLQH (QGZLWK17/ =

LQWHUIDFHHEOH

GRZQVWUIQRMHIUDWHG &DEOHFKDQQHO

HQG

Additional References

Related Document

Document Title

Link

Cisco cBR Converged Broadband Routers Layer 2
and DOCSIS 3.0 Configuration Guide

http://www.cisco.com/c/en/us/td/docs/cable/cbr/
configuration/guide/b_cbr_layer2_docsis30.html

MIBs

MIBs MIBs Link

http://mwww.cisco.com/go/mibs

DOCS-IF31-MIB | To locate and download MIBs for selected platforms, Cisco 10S releases, and feature sets,
use Cisco MIB Locator found at the following URL:
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http://www.cisco.com/go/mibs
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Technical Assistance

Description Link

The Cisco Support website provides extensive online resources, including http:/Amww.cisco.com/
documentation and tools for troubleshooting and resolving technical issues with Cisco | support
products and technologies.

To receive security and technical information about your products, you can subscribe
to various services, such as the Product Alert Tool (accessed from Field Notices), the
Cisco Technical Services Newsletter, and Really Simple Syndication (RSS) Feeds.

Access to most tools on the Cisco Support website requires a Cisco.com user ID and
password.

Feature InformationforDOCSIS 3.1 0FDM Channel Configuration

\}

Use Cisco Feature Navigator to find information about platform support and software image support.

Cisco Feature Navigator enables you to determine which software images support a specific software release,
feature set, or platform. To access Cisco Feature Navigator, go to http://tools.cisco.com/ITDIT/CFN/. An
account on http://www.cisco.com/ is not required.

Note

The below table lists only the software release that introduced support for a given feature in a given software
release train. Unless noted otherwise, subsequent releases of that software release train also support that
feature.

Table 2: Feature Information for DOCSIS 3.1 OFDM Channel Configuration

Feature Name Releases Feature Information

DOCSIS 3.1 OFDM Channel Cisco 10S XE Fuji This feature was integrated on the Cisco cBR
Support 16.7.1 Series Converged Broadband Routers.

Full Spectrum 108-1218 MHz Cisco 10S XE Fuji This feature was integrated on the Cisco cBR
Support 16.7.1 Series Converged Broadband Routers.
DOCSIS 3.1 OFDM Primary Cisco 10S XE Fuji This feature was integrated on the Cisco cBR
Channel Support 16.7.1 Series Converged Broadband Routers.
Enhanced support for subcarrier | Cisco 10S XE Fuji This feature was integrated on the Cisco cBR
spacing, exclusion band, and LCPR | 16.7.1 Series Converged Broadband Routers.
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