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DR 24: 0C-192 Equipment Capacity

For the purposes of the FLEC engineering model, the SONET transport electronics assumed for this
network has @ number of slots that are used for common cards (e.g. Central Processing Unit, Data
Communications Channel Unit, Alarm Interface Unit, Synchronization Units, and 5TS Switch Fabric
Units). In addition, a total of twenty (20) multipurpose slots are available for circuit interface cards. The
VT1.5 Switch Fabric units (quantity 2 for redundancy) must reside in the multipurpose slots. These
VYT1.5 Switch Fabric Units each consume a single slot; therefore, a total of two (2) slots are utilized by
these cards. In addition, the OC-192 ring interface cards each require two (2) slots. Therefore, a total of
four (4) slots are consumed at each site for the OC-192 circuit interface cards. The combination of the
0C-192 slot requirements and the VT1.5 Switch Fabric slot requirements leaves fourteen (14) slots
available for tributary interface cards. The following is a2 diagram of a sample SONET terminal. This
diagram depicts the slot avzilability for the multi-purpose slots, but it does not show the common card
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Figure 1 — Sample SONET Termina

The SOMET transport network eguipment assumed in the FLEC engineering model can be equipped with
D5-1 circuit interface cards. Each D5-1 circuit interface card requires a single card slot and includes 28
D5-1 interface ports. In addition, it should be noted that these circuit cards function in a 1:1 protection
mode. In other words, for each “working"” circuit interface card, there is a corresponding “protect”
circuit interface card. This provides the appropriate hardware redundancy for DS-1 interface cards. The
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example shown in Figure 2 details the configuration required to support 56 D5-1 interfaces in the SONET
terminal.
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Figure 2 — D5-1 Hardware Redundancy Example

Similarly, the DS-3 circuit interface cards for this system are 8-port DS-3 cards. Each DS-3 circuit
interface card requires a single card slot. These circuit cards function in a 1:N protection scheme. In the
1:M protection scheme, up to six (6) “working” cards can be protected by a single “protect” interface
card. This mechanism provides the hardware redundancy for the DS-3 circuit interface cards. The 1:N
protection scheme for DS-3 circuits is depicted in Figure 3.
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1 x 0C-192
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Figure 3 — D5-3 Hardware Redundancy Example

The proposed system in the FLEC engineering model has the ability to provide OC-3, OC-12, or OC-48
circuit interface cards. These circuit cards can be provisioned in a2 1:1 protection mode, or they can be
provisioned as subtending SONET rings from the main OC-192 transport ring. In either case, two circuit
cards are utilized to provide the redundancy for the OC-n (e.g. OC-3, OC-12, or OC-48) level signal. Each
circuit interface card for the OC-3, OC-12, or OC-48 circuits requires a single card slot.

The Ethernet interface cards for the system assumed in the FLEC engineering model include 4-port
10/100 Base T circuit interface cards and 2-port Gigabit Ethernet circuit interface cards. Both versions of
the Ethernet cards each reguire two (2) card slots per circuit card. At this time, hardware redundancy
for Ethernet interface circuit cards is often accomplished by operating both circuit cards in a “working”
mode. An external device such as an Ethernet switch or router is typically used to offer protection
switching for the Ethernet circuits, thus enabling Ethernet transport redundancy on the SONET system.
Figure 4 depicts a typical hardware redundancy scenario for Ethernet circuit interface cards.
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Figure 4 — Ethernet Hardware Redundancy Example

SOMET transport systems typically do not have DS-0 circuit interfaces. Therefore, it is necessary to
externally multiplex any D5-0 signals for special circuits onto a DS-1 circuit. In order to provide the
necessary circuit interfaces to add/drop an initial DS-1 circuit at a SONET terminal, it is necessary to
implement two (2) DS-1 circuit interface cards. One of these circuit cards functions in a “working” mode
while the other functions in a “protect” mode. As stated previously, there are fourteen (14) slots
availzble for tributary interface cards. Therefore, this initial DS-0 circuit (multiplexed onto a DS-1) will
consume one-seventh [lf?th] or approximately 14.3 percent of the available slots for tributary interface
circuit cards. Similarly, an initial D5-1 circuit will consume one-seventh ﬂlﬁth} of the available tributary
interface card slots.

As stated previously, the DS-3 interface cards assumed for the FLEC engineering model operate in a 1:M
protection scheme. A single “protect” circuit card can be used to protect one (1) to six (6) “working"
cards. In order to accommodate the add/drop of an initial D5-3 circuit, it is necessary to deploy two
D5-3 circuit interface cards (1 working and 1 protect). Therefore, this initial DS-3 interface will consume
one-seventh [1,-"?“] of the available slots for tributary interface circuit cards.

For the hardware configuration assumed in the FLEC engineering design, the typical SONET terminal has
ten (10) to sixteen (16) of the multi-purpose slots utilized by circuit cards. As stated previously, a total
of twenty (20) interface slots are available in a single chassis for the SONET terminal assumed in this
design. Therefore, the typical site has approximately 50 percent to 80 percent of the multi-purpose
interface slots utilized in this configuration.



