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Network Example

GR-303
Internet QA Petaluma
74N

Access

ETHERNET
10GE ERPS Ring

Management: VLAN 20

| Sonoma

-
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Deploying EXA Services

Calix EXA Line Cards

4 XDSL service cards
= COMBO2-24V
= VDSL2-24

4 GPON
= OLTG4-e
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COMBO2-24V Card and VDSL2-24 Card

VDSL2 with ADSL2+ fallback

ADSL2+ bonding

Non-contiguous bonding

24 ports, single slot

Supports EXA and multiprotocol architecture

A A A A A

-
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OLTG-4E Line Card

Optical Line Terminal GPON-4 ports

4 Four optical ports (PONSs) per card.

4 Each port supports up to 64 ONTSs.
= 256 ONTs per card

4 Supports 2.4 Gbps downstream, 1.2
Gbps upstream per port.

4 Supports EXA and multiprotocol
architecture

-
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C7 Ethernet Overview



RAP-10GE Card

Enables EXA architecture
Supports traditional multiprotocol

services
4 Ethernet link protection:
1 GE SFP « ERPS
ports = RSTP
= Link aggregation
<4 All functions of RAP2/RAP3
10 GE XFP
port

POWERED

-
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Local Bridging

4 Requires RAP-10GE and EXA line cards

(

OO+ TVT>XD

.

NE O <

S-VLAN 4081
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EXA Ethernet Links



EXA Uplink and Downlink Basics

ERPS ring connects
to 10-GE ports on
RAP-10GE

10GE Ring
ERPS

E7 uplinks to
upstream
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Service Models — VLAN per Service

( R Vv R
A D
P S
S A 1 L
74N 0 2
G
Trunk Edge —_
L .

-
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Service Models — VLAN Per Port

OO, TX>D
N O <

B ® ¢




Service Models — Transparent LAN Service

C-VLAN 51

\ A
\ (j@

C-VLAN 51

®

Untagged
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Configuration Process

« Configure Ethernet Links

» Create Profiles and Templates
« XxDSL Templates
* VLAN-IF Templates
» Ethernet Bandwidth Profiles
» Subscriber Templates

o Activate Subscribers
e CMS Service Activation Tools

© 2013 Calix — Proprietary and Confidential
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Ethernet Uplink



Uplink Configuration Process

N
e Create an S-VLAN
Y,
R
 Create a trunk VLAN-IF to
ERPS
Y,
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Create an S-VLAN

=,

< S-VLAN
S-VLAN
- S-WLAN S-VLAN object{s) to be created
Shelr DENETE R 0 |oesc [ appmopE{L2RLYM..] OPTION... NUMPRIO)
ve |N1-1-‘u’B1 v|

NT-T-WET-VLANFUSL

< Select a VLAN ID

N1-1-VB1-VLAN408:
Address N1-1-VB1-VLAN408:
N1-1-VB1-VLAN408

N1-1-VB1-VLAN408E 4 Enter a deSCI'iptiOn

: —
Description |Da.ta |

Application Mode  [VLAN Per Port v € Choose the

DHCP L2 Relay ... | "| . .
Option 82 Format | v| Appllcatlon MOde:
Number Priority | M « VLAN Per Port

 VLAN Per Service
« TLS | <<REmOVE |

CREATE CANCEL

-
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Create a Trunk VLAN Interface

CREATE > VLAN-IF > VLAN INTERFACE

Eg YLAN Interface

VLAHN Interface
Bridge/Uplink Shelf
VLAN

Bridge ® ATM Uplink ()

Equipment/Group

Interfaces

Port Type

Local SVLAN ID

Template

| N1-1 [DEVELOPMEN... ¥ |

|4DBD

[Local

|N1 -1-CSB (RAP-10GE} v|
M1-1-CSB-1 (DEVEL ~

M1-1-C3B-3 (DEVEL

1 »

|Tr1.|nk

§
N
—"\

|:| Owerride Template Parameters

VLAN Interface object{s) to be created

BRIDGE/UPLINK mm PORTTYPE

N1-1-CSA-1 LOCAL

N1-1-C5B-1 LOCAL

Trunk
Trunk

™~

Select a service VLAN

N

Select the Local Bridge

Choose the trunk ports
on the RAP-10GE

{ Select trunk as

the Port Type

<< REMOVE

CREATE CANCEL
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Service Configuration



Subscriber Data Templates

Subscriber
e _ B\
Subscriber Template
4 N\
VLAN-IF Template ,
\ J :
( A il
Ethernet Bandwidth Profile ME |
( )\ {h .
xDSL Template e
\‘ J/ j M

Templates should be based on service offerings
< Simplify provisioning
< Apply pre-defined settings to subscriber connection

< Templates stored in CMS and applied using profiles that have been
synchronized to networks.

-
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Configuring xDSL Service

In this section:;:
4 C7 Internal xDSL Connections

4 xDSL Configuration
= Creating Profiles and Templates
= Activating service
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C7 VDSL Connections - EXA

é R v )
A D
P S
1 L
0 5 PTM-TC
G j

VDSL
Modem

S-VLAN 4081

VDSL CPE
4 VLAN-IF between local bridge and VDSL port
< VDSL port to VDSL CPE uses PTM-TC on the line

-
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C7 ADSL Connections - EXA

é R v )
A D
P S
1 L
0 5 ATM-TC
G j

ADSL
Modem

S-VLAN 4081

.

VDSL CPE
4 VLAN-IF between local bridge and VDSL port
< VDSL port to ADSL CPE uses ATM-TC on the line

< Same as VDSL in ADSL fallback mode
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Packet Mode

Packet mode refers to traffic flow inside the C7
= Packet mode Y = VLAN-IF (EXA)
= Packet mode N = virtual bridge (non EXA)

Only applicable to EXA Powered cards
= Leave at “Default” — allows xDSL template to be used with all cards
= C7 chooses correct mode

No — Forces connection to VDSL ports to use Multiprotocol switch
fabric

= Can’t use VDSL service types — Must have ADSL CPE

= Uses normal VCs within C7

= Uses ATM VCs on the line

Yes — Connections to port can access EXA switch fabric OR
multiprotocol switch fabric

= Uses VLAN-IF or VC with Endpoint ID within C7

= For ADSL Fallback, uses one ATM VC on the line

© 2013 Calix — Proprietary and Confidential
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EXA Data Services



XDSL Configuration



XDSL Configuration Process

« Configure Ethernet Links /

« Create Profiles and Templates A
« xDSL Templates
* VLAN-IF Templates
« Ethernet Bandwidth Profiles
« Subscriber Templates )

o Activate Subscribers

« CMS Service Activation Tools
 VLAN-IF

-
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VLAN-IF Template

VLAN-IF Template X

< Only used with Ethernet

uplinks
. Template Identifier
4 Define common values for Descrptor
. . ARPF Learning
subscriber facing VLAN =
interfaces e s Crcnrrcrae [
< Not all fields are used e [
= See Course Guide Ontion 82 oc
< Up to 20 VLAN-IF templates S 3 .
are allowed Local SYANID [

FPort Type

5-Tag Type
Path

Layer-2 User Priority
Tagging |Default %
Enabled

-
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XDSL Template — VDSL Key
Settings

A A A A

Service Type — Must be VDSL2 or VDSL2MM
= VDSL2MM allows for ADSL fallback

Packet Mode — Forced Y for VDSL
Fallback VP/VVC
Line Profile — Default is 8D

Maximum and Minimum Rate Downstream and
Upstream
= Enter values in kbps

= Values are automatically rounded to the next increment of
32
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XDSL Templates

4 Define service attributes for xDSL service

Ed xpsL Template

4 Three key fields:

Service Type

Max Downstream

Max Upstream

© 2013 Calix — Proprietary and Confidential

Fallbac
Fallbac

rv1|n|r||ur|| Impulse Noise P
PTM Encapsulat
Power Management Mode
LEI TII’I e
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Ethernet Bandwidth Profile Parameters

Committed Information Rate (CIR)

4 Guaranteed bandwidth

<4 Analogous to GFR

Excess Information Rate (EIR)

4 Uncommitted bandwidth in excess of CIR
<4 Analogous to UBR+

Ethernet Bandwidth Profile is global in CMS and can be
reused

-
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Ethernet Bandwidth Profile

FILE | VIEW | TOOLS | HELP

M CMS

(] 1 REGION roct |_create

APPLY

| ReFResH ||

DELETE ACTION REVERT

C7T Be

SECURITY SYSTEM

ONTWEPUME |ONTWEP
ONTWEPUMES ONTWEP

PROFILE SUBSCRIBER TEMPLATES

ET/ONT ES-400/E7 E2/E5-100 DEVICES

The Ethernet Bandwidth

Profile sets CIR or EIR
values to be used in a
subscriber template.

i
ate _ kbps
Excess |r|fIZII'I'||=JTIHrI Rate 10112 | kbps

Enabled @0.... =~ """ =]

36
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Creating Subscriber Templates - EXA

4 CMS > Subscriber Templates > C7 > Data > Create

4 Must select correct Template Type: XDSL - EXA
= Cannot apply EXA templates to ports on non-EXA cards

[ Subscriber Template
NEW C7 Data Subscriber Template
Template D1 | Description [10x1 |
Tempiate Type[XDSL - EXA -] XDSL Tempiate|1(@10Mb/1Mb) -|
XDSL template override (optional):
Min DS Rate| |kbps  Max DS Rate | kbps
Min US Rate| |kbps  Max US Rate | kbps
VLAN-F Tempiate|5(@subscriber) -]
-Data Service Info
Data Service
TXEthBW Prof RXEthBW Prof -
Data VLAN-IF 10(@10meq) 1(@1meq)
q »

5
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Activating Service

Using the Services Screen

4 Enter subscriber information

) W ADSL Port Mz2-1-16-1
® Used with Search

Subscriber ID
U=er De=scription |Barney Rubble
4 Data template s ¥=

= Only valid templates for the port type will show
= ADSL ports won’t show VDSL templates

Subscriber Template
Uplink VLAN

Data Service

WMLR Vian 4081 (HSI Data) - Wl UNTAGGED ~ IEYCE NONE * B
Status & Provisioned with CMS E

|

Based on uplink type

-
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GPON Configuration
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GPON Configuration Process

« Configure Ethernet Links/

* Create Profiles atid Templates

* VLAN-IF Templates
» Ethernet Bandwidth Profiles
» Subscriber Templates

o Activate Subscribers
e CMS Service Activation Tools

© 2013 Calix — Proprietary and Confidential
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Creating Subscriber Templates - EXA

4 CMS > Subscriber Templates > C7 > Data > Create

4 Must select correct Template Type: ONT - EXA
= Cannot apply EXA templates to ports on non-EXA cards

@ Subscriber Template

NEW C7 Data Subscriber Template

Tempiate ID[21 |
Tempiate Type|ONT - EXA
VLANF Template|5(@subscriber)

Description [10:x1

M

r Data Service Info
Data Service
TXEthBW Prof RXEthBW Prof I
Data VLANAF 10(@10meq) 1(@1meq)
A ¥

41 © 2013 Calix — Proprietary and Confidential
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Activating Service

Using the Services Screen

4 Enter subscriber information
® Used with Search

Subscriber Template

W ADSL Port n2-1-16-1

Subscriber ID
U=er De=scription |Barney Rubble
4 Data template s ¥=

= Only valid templates for the port type will show
= ADSL ports won’t show VDSL templates

Uplink VLAN

Data Service

GRS 15 (4M/1M Data) ‘

WV Vian 4081 (HSI Data) b
status ' Provisioned withcvs [ ]

© 2013 Calix — Proprietary and Confidential

SN UNTAGGED v [l NONE v [T

|

Based on uplink type
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EXA Video Services



Single VLAN

ERPS domain
[ [

—

\ J

' .
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MVR

© 2013 Calix — Proprietary and Confidential

VLAN 4073

(mulitcast) VLAN 4074

(unicast)

ERPS domain
, @

\ J

Y
Physical ERPS connection
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Configuration Process

* Video Uplink
N
* Create Profiles and Templates
* VLAN-IF Templates
» Subscriber Templates
Y,
* Activate Subscribers
 CMS Service Activation Tools
Y,

-
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Video Uplink

ERPS domain

\
' .
47 © 2013 Calix — Proprietary and Confidential P hyS ical ERPS connection C‘ CQIIX
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Video Uplink

r 5-VLAN S-VLAN object(s) to be created
i 0 [seew...[oesc |uomiv..] opmio. ue.. sTax...
vE |~1-1-v31 vl N1-1-VB1... VLAN Per... \iideo NONE MOME 1 ¥

N1-1-VB1-VLAN4DT =~
N1-1-VB1-VLAN4OT:
N1-1-VB1-VLAN4OT:
Address N1-1-VB1-VLANA4OTE
N1-1-VB1-VLANAOTE
N1-1-VR1-VI ANANT T ™

4 ¥
Description |\.’ideo |
DHCP L2 Relay ... |NONE 'l
Option 82 Format |NONE i |
Humber Pricrity |1 "l
5TB Relay ARP |Y 'l

Application Mode |\.|"I.AN Per Service vl

IGMP Mode | Snoop hdl |

reate Uplink |LOCAL "'l

48 © 2013 Calix — Proprietark
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Profiles and Templates
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Profiles and Templates

Create an MCAST
Range Profile to
specify each range
of IP addresses

Create the MVR
Profile to map each

range profile to a
VLAN

If you only have one
video VLAN, you
may use the existing
ANY range profile

© 2013 Calix — Proprietary and Confidential

= CMS.
= mm REGION roct

= 3 REGION C7 5.0 trsining
[ =2 NETWORK tactmos
[ = NODE TACTRNOG (N1}

Multicast Range

[ create || opeiere || acmion || mevert || ReFresH || AppLy || sEArcH |

SECURITY SYSTEM PROFILE SUBSCRIBER TEMPLATES

SRS 7  E7 ONT  E5-400/E7 E3[E5-100  DEVICES

[ mm NETWORK GROUP TAC B8

] == NETWORK GROUP sutodiscover| IRl L VIDEO CHANNEL TEMPLATE VLAN-IF TEMPLATE PWE3 TEMPLATE
) mm NETWORK GROUP == TRAFFIC PROFILE XDSL TEMPLATE ETHERNET BANDWIDTH PROFILE ETHERNET PROFILE EXA VIDEO

B = AEONTs

MCAST RANGE PROFILE MVR PROFILE MCAST PROFILE MATCH RULE PROFILE MATCH LIST PROFILE

um MCAST RANGES M SYNCSTATE

edit

1 |@Alvi. (225.1.1.0,225.1.1.6)(239.10.10.0,230. 255 255.255) ¥ Synchronized
ANYANY |(0.0.0.0,255.255.255.255) Y Not-Synchronized

[\ Global MCast Range Profile

MNE.\ Global MCast Range Profile

i

Min Range 1
. TRnE 2
Min Range 3

Min Range 4

fod Global MVR Profile

Create Global MVR Profile

rGlobal MVR Profile:

Description
Max Range 1  recRNE
238.10.10.1 Max Range 2  rsjesRR]

Max Range 3

“'=x Range 4

Description All Video

RANGE Profe 1
N
N

VLAN 3

i

N —

VLAN 4




Profiles and Templates
MVR Profile

S ENe— | creare ][ omere | acmion ][ meverr || mermesn ][ aemv ]

A | sECURITY SYSTEM  PROFILE SUBSCRIBER TEMPLATES

ONT ES-400/E7 E3/ES-100 DEVICES

ETHERNET PROFILE EXA VIDEO VIDEO CHANNELS VIDEO CHANNEIL

GLOBAL MVR PROFILE - 401 of 010

Associated VLANS  Elipg!
Enabled Yy -]
N Sync State

"'M"‘"’-‘""\M """‘“"Lﬁﬂ-""“"'*-\__“r_“’_"-'-. J—.\ ” t..ula’"._\.- ““HJ\ =-’F"\-hw%

-
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Profiles and Templates
MCAST Profile

= Create the
MCAST P rofile [R Global MCAST Profile

that points to the GomeRsTroe ]

fil

M V R p ro I e rGlobal MCAST Profile Global MCAST Profile object(s) to be created
Description B Streams
Max Streams. 8 hd

MVR Profile 1 [@All Video) -
Enabled Y A
[ abp>> |[ <<remove |

creae || canceL |

-
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Profiles and Templates
OUI Match List for Untagged EXA Video

= Create the Match
Rule(s):
= |In CMS, create a
Match Rule Profile
for each STB type

=
] mm REGION root
= REGION C7 8.0 trsining
= = NETWORK tactmos
B 1 NODE TACTRNOE (N1)
[} 1 NODE TACTRNOE-Z (N2
¥ mm HETWORK GROUP TaC B8
[#] == HETWORK GROUP autediscoven
mm NETWORK GROUP az
B AEONTs

1
2

VIDEO CHANNELS
TRAFFIC PROFILE

MCAST RANGE PROFILE

1o |oesc | srcwac | srewacmask |enasie [syncsare |

oetere || action || Rewert || ReFresd || appLy || seEarcH

00:02:02:00... 24
00:03:91:00... 24

SUBSCRIBER TEMPLATES
DEVICES

VIDEO CHANNEL TEMPLATE VLAN-IF TEMPLATE PWE3 TEMPLATE
XDSL TEMPLATE ETHERNET BANDPWIDTH-PROFHE ETHERNET PROFILE EXA VIDEO

e —————————————————————————————— ——————
MATCH RULE PROFILE MATCH LIST PROFILE

MVR PROFILE MCAST PROFILE

Synchronized
Synchronized

<=

fd Match Rule Profile

NEW Match Rule Profile

Identifier

3
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NEW Match Rule Profile

Eod Match Rule Profile

ription




Profiles and Templates
OUI Match List for Untagged EXA Video

= Create the Match List  smos.. e : [ mevenr ] [wermesn | _aey ] _seancn

= REGION €7 8.0 rsining y
i olP 4 ( SECURITY SYSTEM | PROFILE $UBSCRIBER TEMPLATES

Profile: : (e e
rotie: [ I NODE TacTe g €7 ET ONT ES400E7  E3[ES-100  DEVICES

[ =1 NODE Tacg@e2 (1

[ =m NETWORK GR4¥P TAC BS | I—
RO i VIiDEO CHANNELS VIDEO CHANNEL TEMPLATE VLAN-IF TEMPLATE PWE3 TEMPLATE
[ == NETWOI UP autediscover |
u F rol I I C M S ) mm NETVUQRGROUP =z TRAFFIC PROFILE XDSL TEMPLATE ETHERNET BANDWIDTH PROFILE ETHERNET PROFILE EXA VIDEO

Dl=RI" £ —

MCAST RANGE PROFILE MVR PROFILE MCAST PROFILE MATCH RULE PROFILE  MATCH LIST PROFILE

Profile>C7>EXA P P F F—

Video>Match Li
Profile, click
Create.

= Click the selection

NEW Match List Profile

button e 7]

= Specify the rule(s) ]
to |nCIUde- £% Edit Match List Profile

».** Match List Profile

Available Match Rule Profies Selected Match Rule Profiles

1 @Amine STE 00:02:02:00:00:00
2 @ADB 00:03:51:00:00:00

-
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Profiles and Templates
VLAN-IF Template

= Create the VLAN-IF LU HIF Tt E3

Template

=  Specify the

MCAST and Template |dentifier
. . Description
Match Nst Profile Port Type

ARP Learning
DHCP Directionality |Client
Le Lirnit

IGMP Type |Mone
ation Type |Ethernet V2

- = (= mim
O ||

9 1O ||
m

Port Direction

4

Mone
PFPoE As

Eli
4

5-Tag Type
Traffic Profile
Backward Traffic Profile
onnec h

Protection Clas
Tx J*hernet Bandwidth Profile
Rx Ethe "¢ t Bandwidth Profile
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Profiles and Templates

Subscriber Template

- Create Video
Subscriber NEW C7 Video Subscriber Template
Template(s) that
reference the . g R

corre Ct VLAN _ | F VLAN-F Tempiate[1(@Video EXA SUB) -
template

r'Video Service Info

Video Subscriber VCs
TXEthBW Prof RXEthBW Prof | |
B subscriber Template X EXA Video VLAN-F NONE ~][NONE -

NEW C7 Video Subscriber Template

1 »
Template ID:| Description[VDSL & Stream

Create Residential Gateway (RG) Enabled Video Subscriber Template by removing Subscriber IP Channel Stream.
Template Type|XDSL - EXA - XDSL Template| 5(@VDSL10/1) A
XDSL template override (optional): | REMOVE ALL | | REMOVE |
Min DS Rate Kbps Max DS Ratel:ll(bps
" [ ==
WLAN-IF Template| 1{@Video EXA SUB) -

r'Video Service Info

Video Subscriber VCs

TxEtnGW pror Rxemaw prot ||
EXA Video VLANIF MNONE * |[NONE hd

Create Residential Gateway (RG) Enabled Video Subscriber Template by removing Subscriber IP Channel Stream.

R ] € Calix
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= Apply the Video
Subscriber
Template

OPTICAL NETWORK TERMINATION n1-1-1-1-1

Service Activation
Apply Subscriber Template

COPY TO ALL PORT:

O Residential Gate:
Video Service
401 0f 010

ICOPY TO ALL PORT!

Status 0 Mot Pr ioned with CM

Data Service

esidential Gate:

Video Service

Status €9 Not P

Data Service

Data Tem

Data Template: - Data B
Uplink -
i0 "

WL LEIEE 1 (EXA Video 8 Streams) v
Bast M Vian 60 (Video Uplink) -

Status D Mot Provisioned with cws [ ]

Data Service

Upiink

status €D Not Pro,

P Voice il

Uplink

tus € Mot Provisioned with cms [ .. ]
Data Service

Data Template

Uplink

status €D Not Proy

P FEni-1-141
P Voice t

P Voice 1
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