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Simplified Overview
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IP Data Backbone

DOCSIS Communications Model

CMTS

HFC Network

Subscriber
Side

All three layers must work for DOCSIS to work
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DS Freq. Acquisition
CMTS cable modem

Wait for UCD

Wait for MAP

Wait for Sync

Yes

No

Next
Frequency

Yes

No

No

Sync Broadcast
(Minimum one per 200 msec)

UCD Broadcast (every 2 sec)

MAP Broadcast (every 2 ms)

Scan DS Frequency 
for a QAM signal
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CMTS cable modem

Adjust Timing Offset and Power Offset

Wait for
RNG-RSP NO

YES

RNG-RSP
Ranging Response Contains:

• Timing offset
• Power offset
• Temp SID 

RNG-REQ
Initial Ranging Request 

Sent in Initial Maintenance time Slot 
Starting at 8 dBmV

Using an initial SID = 0

Increment by
3 dB

CM Initial Ranging
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DHCP Overview
CMTS

DHCP Request
Acks Initial lP Address and
requests Default GW, ToD Server,
TOD offset, TFTP Server Addr
and TFTP Boot Config File Name

cable modem

MAP Broadcasts

ToD Request

DHCP DiscoverDHCP Reply (Offer)
DHCP offers an IP address

Bandwidth Request 
Use Temp SID (Service ID)

ToD Response
Contains Time of Day per
RFC 868 (Not NTP)

DHCP Ack (Response)
Contains IP Addr, plus
additional information
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TFTP & Registration
CMTS cable modem

TFTP Boot File Transfer
DOCSIS config file which contains
Classifiers for QoS and schedule,
Baseline Privacy (BPI), etc.

Registration Request
Send QoS Parameters

Validate file MD5 Checksum
Implement Config

TFTP Boot Request
For ‘Boot File name’

Registration Response
Contains Assigned SID
Modem registered

Registration Acknowledge
Send QoS Parameters
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