DIGITAL T CARRIERS

T1 Carriers

· are digital, leased twisted-pair lines, operating as 4 –wire trunk lines, design to handle 24 PCM voice grade channels maximum data rate is 64 kbps each (24 x 64kbps), a total of 1.544 Mbps design to interconnect stations, 80 km apart, using a regenerative repeaters every 1.6 km.

· Each channel is sent, by TDM of 8 bits per channel at a time.


Total of 8 x 24 bits, or 192 data bits, are sent per transmission period.


Additional frame boundary bit ( like a start/stop bit) increases the total to            

            193 bits/frame.  

Superframe (SF) and Extended Superframe (ESF) Formats and Use or 193rd Frame Bit

Frame No.
Superframe
Extended SuperFrame

1
Ft = 1
Data-Link Control (DLC)

2
Fs = 0
Cyclic Redundancy Check (CRC)

3
Ft = 0
DLC

4
Fs = 0
Framing Bits (F) =0

5
Ft = 1
DLC

6
Fs = 1
CRC

7
Ft = 0
DLC

8
Fs = 1
F = 0

9
Ft = 1
DLC

10
Fs =1
CRC

11
Ft = 0
DLC

12
Fs = 0
F = 1

BPRZ – AMI Encoding

· T1 lines uses bipolar, return-to-zero, alternate mark inverted or BPRZ – AMI.

· When using AMI formats, two consecutive 1 bits w/ the same level (positive or negative) results in the condition called a bipolar violation (BPV).

· Binary 8 zero suppression (B8ZS) is another method in encoding scheme, frequently used to avoid the occurrence of a long string of 0s.

Fractional T1 service

· Uses conventional T1 technology to send fewer channel of information. 

T1 Line Impairments

· T1 carrier lines are susceptible to the impairments and problems inherent to telephone lines plus a few of their own. These problems are: 

a. shift in clock frequency

b. jitter  - abrupt variations in the timing of a digital signal

c. wander – is a form of low-frequency jitter in a delta modulator 

T Carrier Hierarchy 

· Additional T carrier lines are available system requiring expanded use.


Binary six zero substitution (B6ZS) – is another method use to prevent long 

                                                                             string of transmitted zeros. 

3 T Carrier Specifications

Carrier Type
Alternate Designation
No. of Channels
Multiplex Format
Rate            (Mbps)
Media Type

 T1
DS - 1
24
24 Analog 
1.544
Twisted pair

T1C
DS – 1C
48
2 DS - 1
3.152
Twisted pair

T2
DS – 2
96
4 DS - 1
6.312
Twisted pair

T3
DS – 3
672
28 DS - 1
44.736
3A-RDS 11 GHz

T4
DS – 4
4032
6 DS - 3
274.176
T4M Coax

WT4 Wave guide

DR18 18 GHz Radio

Testing T1 Lines

TM1 T-Carrier Monitor is an instrument used to monitor and to test T1 lines without disrupting service. It can also be used to test an o-line transmitter to check is operation.

