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1. Overview
PacketBand-TDMs deliver synchronous E1/T1 circuits over a variety
of packet networks.

The T1 E1 circuits can be clear-channel or structured, full or
fractional.

The PacketBand’s clock-recovery processes are very advanced,
delivering accurate and stable services complimented by robust
recovery systems should the network not perform as expected.
Easy to use and configure, PacketBand also benefits from excellent
performance and network statistics as well as network-wide visibility
from DbManager.

Three base versions of PacketBand-TDM are currently available:
TDM-G; TDM-C; and TDM-R*. A 2U chassis-based solution is in
development – contact Patapsco for latest information.

2. Clocking Options TDM-G
PacketBand-TDM-G supports Adaptive, Loop-Timing, Internal and
Distributed clocking.

• Adaptive Clocking
In many instances one “end” of the circuit will have a PRC
(Primary Reference Clock) or other good clock source, but the
remote “end” does not. In this case the PacketBand at the central
location will source clock from the PRC and the remote
PacketBand will recover this clock very accurately across the
packet network (see Technical Data Sheets for a more detailed
description).

Diagram 1 above shows two remote locations recovering their
clocks from the centre. PacketBand has different oscillator options
(covered in detail in the Technical data Sheets) for the remote units
to ensure the clock stability matches that required by the
application.

On a good quality low latency, jitter and packet-loss network, it is
possible for PacketBand to exceed the G.823 Synchronisation
Mask.

Please note that PacketBand-TDM-G has (optional) approvals for
connection to leased lines as well as the more general Safety and
Emissions approvals (see Tech Spec). All approvals/testing has
been completed in a UK Accredited facility. This means that the
following scenario is also possible.

PacketBand benefits from a number of user-selectable intelligent
algorithms which enable the clock recovery to be "tuned" to the
type of network and its particular performance characteristics. This
results in both excellent results and the ability for PacketBand to run
over networks types that would otherwise present problems/issues.

• Loop-Timing
Very simply, this is where PacketBand has a good, common 
clock at both “ends”. In the example in Diagram 3, a GPS clock
is available at the remote site.

The E1 T1 data is transported across the network and clocked
out to the DTE using the local source.

Diagram 1

Diagram 2
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• Internal clocking
Where a PRC is not available PacketBand will use its own
internal clocks. Similar to diagram 1 above, but instead of using
an external reference clock PacketBand can use its internal
source. Different oscillators can be specified to meet
accuracy/stability needs.

An alternative may be to use Distributed Timing, below.

• Distributed Timing
There are instances where E1 or T1 over IP circuits are needed
across a network, but between sites which do not have a clock
source available, even though a PRC may exist on the network
at another location.

PacketBand has the ability to source clocks from central location
without the need to have a physical interface.

The three remote units transfer their T1 E1 circuits as usual, but
each unit sources its clock from the central site. Each remote unit is
therefore locked to the central site’s PRC, but without a data link. 

Each central-site PacketBand can support up to 64 remote unit
which still has clock. PacketBand central units, perhaps in different
locations, can be used by different remote units. PacketBand’s
Primary, Secondary and Tertiary clock source configuration
parameters means that if one of the central site sources failed,
remote PacketBands could then clock from a partner remote unit
which still had clock from the alternate central site.

3. Clocking Options TDM-C
PacketBand-TDM-C supports:

• Adaptive, 

• Loop-Timing, and 

• Internal clocking as shown above.
In addition, the TDM-C can also work “Plesiochronously”. 

• Plesiochronous Timing
This means that the Transmit and Receive directions of a circuit
can be separately clocked. Each E1/T1 can also be separately
clocked. The solution is more like that found in a PDH network.
It is ideal for where different clocks are being presented, such as
when connections are being made to leased lines

The PacketBand-TDM-C range also has Approvals options,
including those for Scandinavia.

4. Clocking Options TDM-R*
PacketBand-TDM-R supports 

• Adaptive, 

• Loop-Timing, 

• Internal, 

• Distributed and 

• Plesiochronous clocking modes.

For more information, please contact your supplier or Patapsco.
*TDM-R will be shipping in March ‘07
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