DOCSIS3.0 Multicast Configuration Guidelines
This section describes how to configure Multicast and related features on Amazon software release.  This guide is divided into subsection by Multicast feature.

1 Basic Multicast Forwarding

Please note that these commands are required to have CMTS forwarding Multicast packets.  However, Multicast QoS, BPI+, Authorization features are all optional for multicast packets to be forwarded correctly.

Global Configuration Commands:

ip multicast-routing

ip multicast-routing [vrf]

Interface Configuration Commands:

Cable Interface:

ip pim sparse-mode 
ip igmp version 3
Gigabit Interface:

ip pim sparse-dense-mode

Configuration Example:

ip multicast-routing
int g1/0/0

  ip pim sparse-dense-mode

int Bundle 1

  ip pim sparse-mode
  ip igmp version 3
Show Commands:

show ip mroute

show cable bundle [bundle ID] multicast

show cable bundle [bundle ID] forwarding

show pxf cpu mroute [group]

show pxf cable multicast [group]

2 Multicast DSID Forwarding

Configuration Commands:

Multicast DSID Forwarding is enabled all the time and cannot be disabled.

Show Commands:

show cable multicast dsid

show cable modem [mac/ip] verbose

  Display if a CM is MDF-enabled

3 Explicit Tracking

Configuration Commands:

Explicit Tracking is enabled all the time and cannot be disabled.

Show commands:

show cable multicast db

4 Multicast QoS

Users are required to define 3 objects/templates and then associate these to a particular bundle or forwarding interface.  The objects are Service-Class, Group-QoS-Config(GQC), and Group-Config(GC).  Please note that a default service class and GQC must be defined beforehand.
cable match address CLI has been deprecated and will not be allowed during runtime.  However, CMTS will accept this command on startup-config and auto-upgrade into new CLI.
Global Configuration Commands:

Service Class:

cable service class 1 name [service class name]

cable service class 1 downstream

cable service class 1 max-rate [maximum bandwidth allowed]

cable service class 1 min-rate [cir]

Group-QoS-Config (GQC):

cable multicast group-qos default scn [service class name] aggregate

cable multicast group-qos [gqc-id] scn [service class name] 
[aggregate/single] [session limit – if aggregate] 
[override – if session limit configured]

Group-Config (GC):

cable multicast qos group [gc-id] priority [GC priority]

  application-id [app-id]

  session-range [group] [group-mask] [source] [source-mask]

  tos [tos value]

  vrf [vrf name]

  group-qos [gqc-id]
end
Associating the Group-Config(GC) into Bundle or forwarding interface:

Interface Configuration Commands:

cable multicast-qos group [gc-id]

This is where the Group-config is applied to the shared 4 channel bonding group

or rather CLI entered under the wideband interface spec for that bonding group

i.e. attribute based forwarding should not be necessary.

Configuration Example:

cable service class 1 name MQOS_DEFAULT

cable service class 1 downstream

cable service class 1 max-rate 10000000

cable service class 1 min-rate 1000000

cable service class 2 name MQOS

cable service class 2 downstream

cable service class 2 max-rate 8000000

cable service class 2 min-rate 2000000
cable multicast group-qos default scn MQOS_DEFAULT aggregate

cable multicast group-qos 10 scn MQOS single

cable multicast qos group 20 priority 1  

 session-range 230.0.0.0 255.0.0.0

 group-qos 10

interface Cable5/0/0

  cable multicast-qos group 20

Show Commands:
show cable multicast qos

show interface [forwarding interface] multicast-session

show interface [interface] service-flow

show pxf cpu queue [forwarding interface]

5 Multicast BPI+

Multicast BPI+ basically reuses the Multicast QoS CLI model, under Group-Config(GC) object.
cable match address CLI has been deprecated and will not be allowed during runtime.  However, CMTS will accept this command on startup-config and auto-upgrade into new CLI.
Global Configuration Commands:

cable multicast group-encryption [group-encrypt-id] algorithm 56bit-des

cable multicast qos group [gc-id] priority [gc priority]

  session-range [group] [group-mask] [source] [source-mask]

  group-encryption [group-encrypt-id]

Interface Configuration Commands:

cable multicast-qos group [gc-id]

Configuration Example:

cable multicast group-encryption 30 algorithm 56bit-des

cable multicast qos group 40 priority 2

  session-range 230.0.0.0 255.0.0.0

  group-encryption 30

interface Cable5/0/0

  cable multicast-qos group 40

Show Commands:
Show interface [forwarding interface] multicast-session

Show interface [interface] key sid 0

6 Multicast Authorization

The Authorization is disabled by default and user is required to enable and configure this properly.

Global Configuration Commands:

Enable this feature globally:

cable multicast authorization enable default [default action- permit/deny] max-sessions [limit]

Configure authorization profiles and rules:

cable multicast authorization profile [profile-name]

  Match rule [ipv4/ipv6] [source prefix] [group prefix] 
priority [rule-priority] [action-permit/deny]

Configuration Example:

cable multicast auth enable default-action  deny  max-sessions 10

cable multicast auth profile GOLD 

   match rule ipv4 source 0.0.0.0/0 230.0.0.0/16 128 permit 

   match rule ipv4 source 10.1.1.1/8 232.0.0.0/8 128 permit 
end
CM Configuration is required to define with correct profile name, in this example, “GOLD”.

Show Commands:

show cable multicast authorization

show cable modem [mac/ip] verbose

  Display the associated profile and session limit for a CM

7 Static Multicast Session

This feature is always enabled and depending on CM Configuration file.   Users can use Show CLI to display the DSID for a particular session and CM from explicit tracking database.

Show Commands:

show cable multicast dsid

show cable multicast db

8 Service Flow Attribute based Forwarding Interface Selection

This feature allows selection of forwarding interface based on Docsis 3.0 construct named “service flow attribute mask”. Every interface has an attribute bit-mask depicting attributes of that interface. The multicast service class specified in the group-qos config contains required and forbidden attribute bit-masks. If a bonded CM can listen to multiple bonding groups (wideband interfaces), then using specific bit-masks in the service class as well as on the bonding group, one of these bonding groups can be selected for forwarding of multicast traffic.

This service flow attribute based selection will be ignored if group config is configured on the default forwarding interface. 
I.e. if the group-config is applied as above then attribute based forwarding not required.

In this case, the default forwarding interface will be selected for forwarding. Otherwise, the group config from either the bundle level or global level will be used to get the attribute bit-masks and using these bit-masks, the forwarding interface will be selected. 
If you want to do it this way then the group-config is entered at the bundle interface level as stated but I see no point in doing this in your case.


If this method of interface selection selects an interface for forwarding and group config is configured on this interface, then it will be used for multicast QOS parameters. If group config is not present on this selected interface, then the bundle or global level group config will be used for multicast QOS parameters.

Configuration Example:

In the example below, for sending multicast traffic for group 230.1.1.1, interface W1/0/0:2 will be selected. The multicast QOS parameters will be taken from group qos 1 (effectively from service class “mcast10”).

cable service class 10 name mcast10

cable service class 10 downstream

cable service class 10 max-rate 1000000

cable service class 10 min-rate 1000000

cable service class 10 req-attr-mask 8000000F

cable service class 10 forb-attr-mask 7FFFFFF0

cable multicast group-qos 1 scn mcast10 aggregate

cable multicast qos group 1 priority 1  

session-range 230.1.1.1 255.255.255.255

 group-qos 1

interface Bundle1

 ip address 40.1.1.1 255.255.255.0

 ip pim sparse-mode

 ip helper-address 2.39.16.1

 cable multicast-qos group 1

end

interface Wideband-Cable1/0/0:0

 description cable rf-channel 0 bandwidth-percent 40

 cable bundle 1

 cable bonding-group-id 1

 cable rf-channel 0 bandwidth-percent 10

 cable rf-channel 1 bandwidth-percent 10

 cable rf-channel 2 bandwidth-percent 10

 cable downstream attribute-mask 8000FF00

interface Wideband-Cable1/0/0:1

 cable bundle 1

 cable bonding-group-id 2 secondary

 cable rf-channel 0 bandwidth-percent 40

 cable rf-channel 1 bandwidth-percent 40

 cable downstream attribute-mask 8000FFF0

interface Wideband-Cable1/0/0:2

 cable bundle 1

 cable bonding-group-id 3 secondary

 cable rf-channel 1 bandwidth-percent 40

 cable rf-channel 2 bandwidth-percent 40

 cable downstream attribute-mask 8000000F
9 Typical Deployment Scenarios:
9.1 DS Bonding Groups shared by all Services
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9.2 Separate DS bonding groups for HSD/Voice and IPTV
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9.3 Bonded Static Multicast with RF-Spanned channels



The modem is tuned to two 4 channel bonding groups for the two latter use cases. RCC templates are configured for the modem to simultaneously tune to multiple BGs. Multicast QoS with service class attributes is configured to steer multicast traffic to different bonding groups.

RCC Template Configuration:

The RCC templates will be different for different modems on the UBR10K.
The RCC templates mentioned below have the same frequencies for the secondary BG (Wi1/0/0:2) which is RF-spanned across different SGs. In this case, the narrowcast BG (the first four frequencies) are unique (Wi1/0/0:0 and Wi1/0/0:1) and the modems can be tuned to any one of those.

Sample example for RCC template for a DPC3010 modem:

cable rcc-template 1
  rcp-id 00 10 18 80 61

  receive-module 1 first-center-frequency 453000000

  receive-module 2 first-center-frequency 501000000

  receive-channel 1 center-frequency 453000000 connected-receive-module 1 primary

  receive-channel 2 center-frequency 459000000 connected-receive-module 1

  receive-channel 3 center-frequency 465000000 connected-receive-module 1

  receive-channel 4 center-frequency 471000000 connected-receive-module 1

  receive-channel 5 center-frequency 501000000 connected-receive-module 2

  receive-channel 6 center-frequency 507000000 connected-receive-module 2

  receive-channel 7 center-frequency 513000000 connected-receive-module 2

  receive-channel 8 center-frequency 519000000 connected-receive-module 2

cable rcc-template 2

  rcp-id 00 10 18 80 61

  receive-module 1 first-center-frequency 477000000

  receive-module 2 first-center-frequency 501000000

  receive-channel 1 center-frequency 477000000 connected-receive-module 1 primary

  receive-channel 2 center-frequency 483000000 connected-receive-module 1

  receive-channel 3 center-frequency 489000000 connected-receive-module 1

  receive-channel 4 center-frequency 495000000 connected-receive-module 1

  receive-channel 5 center-frequency 501000000 connected-receive-module 2

  receive-channel 6 center-frequency 507000000 connected-receive-module 2

  receive-channel 7 center-frequency 513000000 connected-receive-module 2

  receive-channel 8 center-frequency 519000000 connected-receive-module 2
MQoS and service class Configuration:

It is assumed here that the popular content channels will fall in the session range 235.2.0.0 255.255.0.0 and the long tail content will be forwarded on the primary BG.
cable service class 1 name mcast_sclass

cable service class 1 downstream

cable service class 1 max-rate 0

cable service class 1 req-attr-mask FF

cable multicast group-qos default scn mcast_sclass aggregate

cable multicast group-qos 1 scn mcast_sclass single

!

cable multicast qos group 1 priority 1  

 session-range 235.2.0.0 255.255.0.0

 group-qos 1

!
Bonding group configuration:

interface Wideband-Cable1/1/0:0

 load-interval 30

 cable bundle 2

 cable bonding-group-id 33

 cable dynamic-bw-sharing

 cable rf-channel 0 bandwidth-percent 95

 cable rf-channel 1

 cable rf-channel 2

 cable rf-channel 3

!

interface Wideband-Cable1/1/0:0

 load-interval 30

 cable bundle 2

 cable bonding-group-id 33

 cable dynamic-bw-sharing

 cable rf-channel 4 bandwidth-percent 95

 cable rf-channel 5

 cable rf-channel 6

 cable rf-channel 7

!

interface Wideband-Cable1/1/0:1

 load-interval 30

 cable bundle 2

 cable igmp static-group 235.2.10.1

 cable igmp static-group 235.2.10.2

 cable igmp static-group 235.2.10.3

 cable igmp static-group 235.2.10.4

 cable igmp static-group 235.2.10.5

 cable igmp static-group 235.2.10.6

 cable igmp static-group 235.2.10.7

 cable igmp static-group 235.2.10.8

 cable igmp static-group 235.2.10.9

 cable igmp static-group 235.2.10.10

 cable igmp static-group 235.2.10.11

 cable igmp static-group 235.2.10.12

 cable igmp static-group 235.2.10.13

 cable igmp static-group 235.2.10.14

 cable igmp static-group 235.2.10.15

 cable bonding-group-id 34

 cable rf-channel 8

 cable rf-channel 9

 cable rf-channel 10

 cable rf-channel 11

 cable downstream attribute-mask 800000FF

Cable Bundle Configuration:

interface Bundle2

 ip address 192.168.50.1 255.255.255.0 secondary

 ip address 172.20.1.1 255.255.255.0

 ip pim sparse-mode

 ip igmp static-group 235.2.10.1

 ip igmp static-group 235.2.10.2

 ip igmp static-group 235.2.10.3

 ip igmp static-group 235.2.10.4

 ip igmp static-group 235.2.10.5

 ip igmp static-group 235.2.10.6

 ip igmp static-group 235.2.10.7

 ip igmp static-group 235.2.10.8

 ip igmp static-group 235.2.10.9

 ip igmp static-group 235.2.10.10

 ip igmp static-group 235.2.10.11

 ip igmp static-group 235.2.10.12

 ip igmp static-group 235.2.10.13

 ip igmp static-group 235.2.10.14

 ip igmp static-group 235.2.10.15

 ip igmp version 3

 cable multicast-qos group 1
 cable multicast-qos group 2
 cable arp filter request-send 3 2

 cable arp filter reply-accept 3 2

 no cable ip-multicast-echo

 cable dhcp-giaddr policy

 cable helper-address 172.22.71.250

!
Ensuring that different modems tune to different narrowcast BGs:

cable load-balance group 1 threshold load 1

cable load-balance group 1 threshold load minimum 1

Also under the LC host:

interface Cable7/0/0

cable load-balance group 1





















































































