
Note that, in ISDN terminology, "k" means 1000, not 1024 as in many computer applications;
therefore, a 64 kbps channel carries data at a rate of 64000 bps
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D Channel - sends signaling for setting up calls and
dynamically allocating the remaining bearer channels.

voice or data mode

U interface is a two-wire (single pair) interface from the phone switch.
It supports full-duplex data transfer over a single pair of wires,
therefore only a single device can be connected to a U interface.
This device is called an Network Termination 1 (NT-1).
The situation is different elsewhere in the world, where the
phone company is allowed to supply the NT-1, and thereby the
customer is given an S/T interface. 

converts the 2-wire U interface
into the 4-wire S/T interface

Devices that connect to the S/T (or S) interface include ISDN capable telephones
and FAX machines, video teleconferencing equipment, bridge/routers, and terminal adapters.
All devices that are designed for ISDN are designated Terminal Equipment 1 (TE1).
All other communication devices that are not ISDN capable, but have a POTS telephone interface (also called the R interface),
 including ordinary analog telephones, FAX machines, and modems, are designated Terminal Equipment 2 (TE2).
A Terminal Adapters (TA) connects a TE2 to an ISDN S/T bus. 
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Echo cancellation is used to reduce noise, and
data encoding schemes (2B1Q in North America,
4B3T in Europe) permit this relatively high data rate
over ordinary single-pair local loops. 
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ISDN Basic Rate Interface (BRI) is often referred to as 2B+D. 
Primary Rate Interface (PRI) is comprised of 23 B channels,
each at 64 Kbps, and one 64 Kbps D channel for signaling
23B+1D (T1) 1.544Mbps (PRI US)
30B+1D (E1) 2.048Mbps (PRI Europe)

Common US ISDN switch types are National ISDN-1 (NI-1), AT&T 5ESS and Northern DMS-100.
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ISDN Dual Stack Requirement

D Channel Usage B Channel Usage
Data-Link Layer (2) Q.921 (Signaling - LAPD) PPP, HDLC
Network Layer (3) Q.931 (Call Setup Messages) IP, IPX, AppleTalk

  Cisco Router Status Commands

show isdn status (Status of link to carrier's ISDN switch)
show isdn active (The number called, call progress)

debug isdn q921 (Data link layer messages - S-Frame events)
debug isdn q931 (Layer-3 and call setup / teardown)
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Service Profile Identifier (SPID) -
Identifies the ISDN line. Maybe required 
based on the type of switch. The format 
is usually a 10-digit phone number, plus 
a prefix and possibly a suffix.

DS0 64Kbps 1 channel
DS1 1.544Mbps 24 channels   T1
DS3 44.736Mbps 672 channels T3

(Used to direct traffic)
Handles layers 2 & 3
ISDN protocols
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Equipment
(Analog)
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ISDN specifies a number of reference points that define logical 
interfaces between functional groupings, such as TAs and NT1s. 
ISDN reference points include the following:

R---Reference point between non-ISDN equipment and a TA.
S---Reference point between user terminals and the NT2.
T---Reference point between NT1 and NT2 devices.
U---Reference point between NT1 devices and line-termination 
equipment in the carrier network. The U reference point is 
relevant only in North America, where the NT1 function is not 
provided by the carrier network.

Synchronous, switched, end-to-end networking - allowing simultaneous transmissions


