Back Cards for the BCC-3 and BCC-32

For the BCC-3, the backcard is the BCC-3-bc. For the BCC-32, the backcard is the BCC-bc (also

known as the BCC backcard). The BCC-3 and the BCC-32 are functionally interchangeable, but

both BCCs in a node should be of the same type. The backcards for the Broadband Controller Card

serve as an interface between the BPX node and the BPX network management system. The
backcard provides the following interfaces:

An 802.3 AlU (Ethernet) interface for connecting the node to a StrataView Plus NMS.

A serial RS-232 Control Port for connecting to a VT100-compatible terminal or modem.

A serial RS-232 Auxiliary Port for connecting to an external printer.

External clock inputs at T1 or E1 rates, output at 80 kHz

The face plate connectors are described in Table 2-5 and shown in Table 2-17. There is a XFER
TMG port on the face plate for providing a clock output. There are also two EXT TMG inputs for
1.544 MHz for T1 systems and 2.048 MHz for CEPT systems.

BCC Back Card (Line Module) Connectors

Function

A DB25 connector for a VT100 or equivalent terminal for a basic terminal
connection using command line interface commands. Can also be connected
to a dial-in modem for ISC or other network management dial-up access.
This is a bidirectional RS232 communications port. This is not used for SV+
Network Management; the LAN connector is used for SV+ Network
Management.

A DB25 connector for a system printer. This is a one-way, RS232 outgoing
port.

DB15 connector for supplying a 80 kBIKHz timing signal output that is
synchronized to the BPX system clock. Could be used to synchronize a
co-located IPX.

A 75-ohm/120-ohm BNC connection for E1 clock input in lieu of using
connector #5.

DB15 connector for a primary and optional redundant external source of
system clock at either 1.544 or 2.048 MHz.

Table 2-5

No. Connector
1. CONTROL
2. AUXILIARY
3. XFER TMG
4, EXT TMG
5. EXT TMG
6. LAN

A DB15 Ethernet LAN connection for connecting to a Strae\Plus NMS.

A terminal or NMS other than SV+ can also be connected to the BPX LAN
port via Ethernet. However only the SV+ NMS provides full management
configuration and statistics capabilities via SNMP and TFTP.
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Figure 2-17 BCC-3-bc or BCC-c Face Plate Connectors
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Another function of the line module back card is to provide two low-speed, serial communications
ports. Refer to Tabl2-5. The first port (CONTROL) is a bidirectional port used for connecting the
BPX to a local terminal or to a modem for a remote terminal “dial-in” connection. The second port
(AUXILIARY) is an output only and is used to connect to a log printer.

The SV+ NMS is connected to the LAN port on the BCC backcards. When control is provided via
an Ethernet interface, the node IP address is configured withftae command for the BPX node,

and the back cards are Y-cable connected to an AUI adapter (individual cables and AUIs may also
be used for each LAN port.) The LAN port of the primary Broadband Control Card is active. If the
secondary Broadband Control Card becomes primary (active), then its LAN port becomes active.
The SV+ workstation will automatically try to restore communications over the LAN and will
interface with the newly active Broadband Controller Card.
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For small networks, one SV+ workstation is adequate to collect statistics and provide network
management. For Iger networks, additional SV+ workstations may be required. Refer &\he
Operations Guiddor more information.

Alarm/Status Monitor Card (ASM)

The Alarm/Status Monitor (ASM) card is a front card and a member of the BPX Common Core
group. Only one is required per node and it is installed in slot 15 of the BPX shelf. It is used in
conjunction with an associated back card, the Line Module for the ASM (LM-ASM) card. The ASM
and LM-ASM cards are non-critical cards used for monitoring the operation of the node and not
directly involved in system operation. Therefore, there is no provision or requirement for card
redundancy.

Features
The ASM card provides a number of support functions for the BPX including:

® «Telco compatible alarm indicators, controls, and relay outputs.

® <Node power monitoring (including provision for optional external power supplies).
® <Monitoring of shelf cooling fans.

® <Monitoring of shelf ambient temperature.

® «Sensing for the presence of other cards that are installed in the BPX shelf.

Functional Description

There are four significant circuits controlled by the ASM processor: alarm, power supply monitor,
fan and temperature monitor, and card detection. The alarm monitor controls the operation of the
front panel alarm LEDs and ACO and history pushbuttons as well as the alarm relays which provide
dry contact closures for alarm outputs to customer connections. BPX system software commands
the ASM card to activate the major and minor alarm indicators and relays.

The power supply monitor circuit monitors the status of the -48V input to the shelf on each of the
two power buses, A and B. The status of both the A bus and B power bus is displayed on the ASM
front panel.

Each of the three cooling fans is monitored by the fan monitor circuit which forwards a warning to
the BPX system software if any fan falls below a preset RPM. Cabinet internal temperature is also
monitored by the ASM which sends the temperature to the system software so it may be displayed
on the NMS terminal. The range that can be displayed is 0 degrees to 60 degrees Centigrade.

Front Panel Description

The front panel displays the status of the node, and any major or minor alarms that may be present.
Figure 2-18 illustrates the front panel of the ASM card and each front panel feature is described in
Table 2-6.
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Table 2-6 ASM Front Panel Controls and Indicators

Controls/
No. Indicator Function
1. alarms LEDs A red major alarm and a yellow minor alarm indicator to display the status
of the local node. In general, a major alarm is service-affecting whereas a
minor alarm is a non-service affecting failure.
2. dc LEDs Two green LEDs displaying the status of the two dc power busses on the
Stratabus backplane. On-indicates voltage within tolerandein@tates
an out-of-tolerance voltage.
3. ACO/hist LEDs ACO LED (yellow) lights when the front panel ACO pushbutton is
operated. History LED (green) indicates an alarm has been detected by the
ASM at some time in the past but may or may not be clear at present time.
4. ACO switch When operated, releases the audible alarm relay.
history clear switch  Extinguishes the history LED if the alarm condition has cleared. If alarm
still present, history LED stays lighted.
6. card status LEDs Active (green) indicates card is on-line and clear of alarms. Standby

(yellow) indicates card is off-line. Fault (red) indicates a card failure is
detected by the card self-test diagnostics.
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Figure 2-18
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Line Module for the Alarm/Status Monitor Card (LM-ASM)

The Line Module for the ASM is a back card to the ASM card. It provides a simple connector panel
for interfacing to the customer alarm system. It is not required for system and ASM operation and
must be installed in back slot #15.

Figure 2-19 illustrates the face plate of the LM-ASM which contains a single subminiature
connector (Table 2-7). The Alarm Relay connector provides dry-closure (no voltage) relay contact
outputs.

Figure 2-19 LMI-ASM Face Plate
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Table 2-7 LM-ASM Face Plate Connectors
Connector/
No. Indicator Function
1. ALARM RELAYS A DB15 connector for alarm relay outputs. Refe€tapter 3or

Appendix Cfor pinouts.

BPX StrataBus Backplane

All BPX modules are interconnected by the BPX StrataBus backplane physically located between
the front card slots and the back card slots. Even though the ATM data paths to/from the switching
fabric and the interface modules are individual data connections, there are also a number of system
bus paths used for controlling the operation of the BPX node. The StrataBus backplane, in addition
to the 15 card connectors, contains the following signal paths:

® ATM crosspoint wiring—individual paths used to carry ATM trunk data between both the
network interface and service interface module(s) and the crosspoint switching fabric.

® Polling bus—used to carry enable signals between the BCC and all network interface modules.

® Communications bus—used for internal communications between the BCC and all other cards
in the node.

® Clock bus—used to carry timing signals between the BCC and all other system cards.
® Control bus—enables either the A bus wiring or B bus wiring.

All StrataBus wiring is completely duplicated and the two sets of bus wiring operate independently
to provide complete redundancy. Either the A side wiring or B side wiring is enabled at any
particular time by signals on the Control bus.

BPX Network Interface Group

The BPX Network Interface group includes the Broadband Network Interface Cards (BNI) and
associated Line Module cards. This card group provides the interface between the BPX @&kt the A
network (Figure 2-20). Different card sets operate at broadband data rates of DS3, E3, and at
OC3/STM-1 rates.
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Figure 2-20 BPX Network Interface Group
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Broadband Network Interface Cards (BNI-T3 and BNI-E3)

The BNI-T3 and BNI-E3 interface the BPX with ATM T3 and E3 broadband trunks, respectively.
These ATM trunks may connect to either another BPX, an IPX equipped with an AIT card, or an
AXIS Shelf.

The BNI-3T3 back card provides three DS3 interfaces on one card while the BNI-E3 back card
provides three E3 interface ports. The BNI back card types are very similar differing only in the
electrical interface and framing. Any of the 12 general purpose slots can be used to hold these cards.
Each BNI operates as a pair with a corresponding Line Module back card.

Features
A summary of features for the BNI cards include:

® BNI-T3 provides three broadband data ports operating at 44.736 Mbps.
BNI-E3 provides three broadband data ports operating at 34.368 Mbps.

® BNI T3 trunks can transmit up to 96,000 cells per second.
BNI E3 trunks can transmit up to 80,000 cells per second.

® BNI-T3 utilizes the Switched Megabit Data Service (SMDS) Physical Layer Convergence
Protocol (PLCP).

® BNI-ES3 utilizes the CCITT G.804 framing format.

® T3 and E3 provide up to 32 class-based queues for each port.

® 24,000 cell transmit buffer per port.

® 800 Mbps backplane speed.

® Two-stage priority scheme for serving cells.

® Synchronize the electrical interface to either the line or the BPX system timing.
® Recover timing from the line for synchronizing the BPX node timing.

® Accumulates trunk statistics for T3, E3, and OC3

® Optional 1:1 card redundancy using Y-cable configuration for BNI T3 and E3.

Functional Description

The BNI T3 and E3 cards are functionally alike except for the two different electrical interfaces.
Refer to Figure 2-21 illustrating the main functional blocks in the BNI-3T3 card.

The DS3 port interface on the BNI-T3 card is the DS3 Function Block, a Physical Layer Protocol
Processor (PLPP) custom semiconductor device, which implements the functions required by the
DS3 PLCP as defined in various AT&Ttechnical advisories. This VLSI device operates as a
complete DS3 transmitter/receiver. Each BNI-3T3 has three of these devices, one for each of the
DS3 ports on the card.

Egress

In the transmit direction (from the BPX switching matrix towards the transmission faafityred
to as egress), the BNI performs the following functions:

® Software controlled line buildout to match up to 900 feet (275 meters) of ABAM cable.

® Receives incoming cells from the switch matrix on the BCC.
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® Queues and serves the cells based on the class-of-service algorithm.
® Sets congestion indication (EFCN) in cell header when necessary.

® Adds frame sync pattern and PLCP or G.804 overhead and transmits cells onto the T3 or E3
trunk.

Ingress
In the receive direction (from the transmission facility towards the BPX switching matrix,
sometimes referred to as ingress), the BNI performs the following functions:

® Receives incoming ATM cells from the DS3 transmission facility, stripping the framing and
overhead from the received bit stream.

® Determines the address of the incoming cells by scanning the Virtual Path Identifier
(VPD/Virtual Circuit Identifier (VCI) in the cell header.

® Queues the cells for transmission through the switch matrix.

® Extracts receive timing from the input framing and makes it available for node timing. Line can
operate in looped timing mode.

® Recovers clock and data from the bipolar B3ZS (T3) or HDB3 (E3) line signal and converts data
to unipolar.

Figure 2-21 Simplified BNI-T3, BNI-E3 Block Diagram
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Some of the functions performed by the PLPP in the BNI-3T3 include:

PLPP— Receiver Side
® Provides frame sync for either the M23 or C-bit parity frame format.

® Provides alarm detection and accumulates B3ZS code violations, framing errors, parity errors,
C-bit parity errors, and far end bit error (FEBE) events.

® Detects far end alarm channel codes, yellow alarm, and loss of frame.

® Provides optional cell descrambling, header check sequence (HCS) error detection, and cell
filtering.

® Small receive FIFO buffer for incoming cells.

PLPP—Transmitter Side
® Inserts proper frame bit sequence into outgoing bit stream.

® Inserts proper alarm codes to be transmitted to the far end.

® Provides optional ATM cell scrambling, HCS generation and insertion, and programmable null
cell generation.

® Small transmit FIFO for outgoing cells.

In the BNI-3E3 the PLPP is replaced by a G.804 framer. The E3 framer obtains end-to-end
synchronization on the Frame Alignment bytes. And a E3 transmitter/receiver replaces the DS3
transmitter/receiver for the BNI-3E3.

Another major BNI function is queuing of the ATM cells waiting to be transmitted to the network
trunk. This is controlled by the Queue Service Engine. There are 32 queues for each of the three ports
to support 32 classes of service, each with its programmable parameters such as minimum
bandwidth, maximum bandwidth, and priority. Queue depth is constantly monitored to provide
congestion notification (EFCN) status. The Queue Service Engine also implements a discard
mechanism for the cells tagged with Cell Loss Priority.

The destination of each cell is contained in the Virtual Path Identifier/Virtual Circuit Identifier
VPI/VCI) field of the cell headeT his is translated to a Logical Connection Number via table lookup
in the Network Address Table. Both terminating and through connections can coexist on a port.

A Serial Interface Module (SIM) provides cell interface to the StrataBus backplane. This operates
at 800 Mbps. It provides a serial-to-parallel conversion of the data and loopback and pseudo-random
bit generation for test purposes.

Both BNI-T3 and BNI-E3 cards support two clock modes that are selected by the system operator
through software control. Normal clocking uses receive clock from the network or user device for
incoming data and supplies transmit clock for outgoing data. The clock obtained can be used to
synchronize the node if desired. Loop timing uses receive clock from the network for the incoming
data and turns that same clock around for timing the transmit data to the network or connecting CSU.

Bandwidth Control

The transmit bandwidth can be throttled down for certain applications. For example, when
interfacing with an IPX E3 ATM Trunk Card, the trunk transmit rate is limited to 40,000
cells/second. If a T2 trunk adapter is used, the trunk transmit rate is limited to 14,000 cells/second.
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Loopbacks and Diagnostics

There are two types of self-tests that may be performed. A non-disruptive self test is automatically
performed on a routine basis. A more complete, disruptive test may be initiated manually when a
card failure is suspected. If the card self-test detects a failure, the card status LEDs displays an
indication of the failure type (see Table 2-12).

Several loopback paths are provided. A digital card loopback path, used by the node for self-test,
loops the data at the serial DS3 or E3 interface back towards the node. A digital line loopback loops
the data at the electrical transmitter/receiver at the card output. Internally, the PLPP circuit in the
BNI-T3 has several loopbacks for use by diagnostic routines.

There are several loopback paths within the BNI for testing. A digital loopback at the DS3 or E3
transmitter/receiver to check both the transmit and receive signal paths in the near-end BNI card.
These loopbacks loop the signal in both directions, towards the StrataBus as well as towards the
output. Therefore, they can be used to support both near end and far end maintenance loopback
testing. On the BNI-3T3, there is a digital loopback capability to the PLPP processor used for the
internal self test to basically check the operation of the signal processor.

Once a trunk has been assigned to a BNI card but before it is made active (upped), it is put in a
loopback mode and a diagnostic test is continuously performed. This loopback is disruptive so it
cannot be performed on a card that has an active trunk. This diagnostic test checks the data path
through the BNI out to the BCC, through the switch matrix, and back to the BNI. Active trunks are
constantly checked by the Communications Fail test routine which is part of system software.

Front Panel Indicators

The lower section of the BNI front panel (Figure 2-22) has a three-section, multicolored LED to
indicate the card status. The card status LED is color-coded as indicated in Table 2-8. At the upper
portion of the front panel, there is a three-section multicolored LED to indicate the status of the three
ports on the BNI. Types of failures are indicated by various combinations of the card status
indicators as indicated in Table 2-:12

Table 2-8 BNI Front Panel Status Indicators
Status LED color Status Description
Port off Trunk is inactive and not carrying data.
green Trunk is actively carrying data.
yellow Trunk is in remote alarm.
red Trunk is in local alarm.
Card green (act) Card is on-line and one or more trunks on the card have been uppdd. If of

card may be operational but is not carrying traffic.

yellow (stby) Card is off-line and in standby mode (for redundant card pairs). May not
have any upped trunks. If blinking, indicates card firmware or
configuration data is being updated.

red (fail) Card failure; card has failed self-test and/or is in a reset mode. See
Table 2-12 for more information.
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Figure 2-22
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Table 2-9 BNI Front Panel Card Failure Indications

act stby fail Failure Description

on off on Non-fatal error detected; card is still active.

off on on Non-fatal error detected; card is in standby mode.
off blinking on Fatal error detected; card is in a reboot mode.

on on on Card failed boot load and operation is halted.

T3 and E3 Line Modules (LM-3T3 and LM-3E3)
The Line Modules for the BNI-T3 and BNI-E3 front cards are back cards used to provide a physical
interface to the transmission facility. The LM-3T3 is used with the BNI-T3 and the LM-3E3 with
the BNI-3E3. The Line Module connects to the BNI through the StrataBus midplemedjacent
cards of the same type can be made redundant by using a Y-cable at the port connectors. All three
ports on a card must be configured the same.

Refer to Figure 2-23, Figure 2-24, and Table 2-10 which describe the faceplate connectors of the
LM-3T3 and LM-3E3. There are no controls or indicators.

The LM-3T3 provides the following features:

® BNC connectors for 75-ohm unbalanced signal connections to the transmit and receive of each
of the three ports.

® Transformer isolation from the trunk lines.
® Metallic relays for line loopback when in standby mode.

A final node loopback is found at the end of the LM-3T3 or LM-3E3 card. This is a metallic
loopback path that uses a relay contact closure. It is a near-end loopback path only; the signal is
looped at the final output stage back to circuits in the node receive side. It is only operated when the
corresponding front card is in standby.

Table 2-10 LM-3T3 and LM-3E3 Connectors

No. Connector Function

1. PORT 1 RX - TX BNC connectors for the transmit and receive T3/E3 signal to/from ATM
trunk #1.

2. PORT 2 RX - TX BNC connectors for the transmit and receive T3/E3 signal to/from ATM
trunk #2.

3. PORT 3 RX - TX BNC connectors for the transmit and receive T3/E3 signal to/from ATM
trunk #3.
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Figure 2-23

LM-3T3 Face Plate, Typical
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Figure 2-24 LM-3E3 Face Plate, Typical
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Broadband Network Interface Cards, BNI-155

The BNI-155 interfaces the BPX with ATM OC3/STM-1 broadband trunks. The ATM trunk may
connect to either another BPX or customer CPE equipped with an ATM OC3/STM-1 interface.

Currently there are three BNI-155 back cards, the LM-20C3-SMF for single-mode fiber
intermediate range, the LM-20C3-SMFLR for single-mode fiber long range, and the
LM-20C3-MMF for multi-mode fiber. Any of the 12 general purpose slots can be used to hold
these cards. These backcards may also be used with the ASI-155.

Features
A summary of features for the BNI-155 cards include:

® | M-OC3-SMF and LM-OC3-MMF cards provide two ports, each operating at 155.52 Mbps.
® Upto 353,208 cells per second

® Upto 12 class-based queues for each port

® 8 Kcellingress (receive) VBR buffer.

® 32 K cell egress (transmit) buffers

® 800 Mbps backplane speed.

® Two-stage priority scheme for serving cells.

® Accumulates trunk statistics for OC3/STM-1

® Optional 1:1 card redundancy using Y-cable configuration for BNI-155.

Overview
Egress

In the transmit direction (from the BPX switching matrix towards the transmission faafityred
to as egress), the BNI performs the following functions (Figure 2-25):

® Receives incoming cells from the switch matrix on the BCC.

® Serves the cells based on the class-of-service algorithm.

® Sets congestion indication (EFCN) in cell header when necessary.
Ingress

In the receive direction (from the transmission facility towards the BPX switching matrix, referred
to as ingress), the BNI performs the following functions (Figure 2-25):

® Receives incoming ATM cells from the OC3 transmission facility, stripping the framing and
overhead from the received bit stream.

® Determines the address of the incoming cells by scanning the Virtual Path Identifier/Virtual
Circuit Identifier (VPI/VCI) in the cell header.
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Functional Description

In the egress direction, the BNI-155 has 2 Queue Service Engine (QSESs) which provide each of the
ports with 12 programmable queues with selectable parameters such as minimum bandwidth,
priority, and maximum bandwidth. The BNI queues are based on a class of service algorithm. The
BNI supports the following trunk queues:

\oice

Non-Time Stamped

Time Stamped

Bursty Data A

Bursty Data B

High Priority (Network Management Traffic)
CBR

VBR

In the ingress direction, the BNI-155 has 2 Cell Input Engines (CIEs) that convert the incoming cell
headers to the appropriate connection ID based on input from a Network Address Table.

The Serial Interface Unit (SIU) provides the BNI with an 800 Mbps cell interface to the StrataBus.
It provides serial-to-parallel conversion of data, along with loopback and test signal generation
capabilities.

The Line Interface Unit (LIU)performs the following ingress functions:

Provides framing detection and synchronization.

Provides the ability to extract timing from the incoming signal, and use it as a receive clock for
incoming data, while providing transmit clock in the other direction. Alternatively, loop timing

can be used to turn the receive clock back around to be used as a transmit clock. The receive clock
may also be used to synchronize the node.

Detects alarms, frame errors, and parity errors.

Detects far end errors, including framing errors, and yellow alarm indications.
Provides optional cell descrambling, header error check (HEC), and idle cell filtering.
Provides a small FIFO buffer for incoming cells.

Provides optical to electrical conversion.
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The Line Interface Unit (LIU) performs the following egress functions:

® Inserts the appropriate framing into the outgoing bit stream.

® |[nserts any alarm codes for transmission to the far end.

® Provides optional cell scrambling, HEC generation, and idle cell insertion.
® Provides a small FIFO buffer outing cells.

® Provides electrical to optical conversion.

Figure 2-25 Simplified BNI-155 Block Diagram
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Front Panel Indicators
The BNI-155 front panel (Figur2-26) has a three-section, multicolored “card” LED to indicate the
card status. The card status LED is color-coded as indicated in Table 2-11. A three-section
multicolored “port” LED indicates the status of the two ports on the BNI-1g%edof failures are
indicated by various combinations of the card status indicators as indicated in Table 2-12

Description 2-41



BPX Network Interface Group

Table 2-11 BNI-155 Front Panel Status Indicators
Status LED color Status Description
port off Trunk is inactive and not carrying data.
green Trunk is actively carrying data.
yellow Trunk is in remote alarm.
red Trunk is in local alarm.
card green (act) Card is on-line and one or more trunks on the card have been upped. If
off, card may be operational but is not carrying traffic.
yellow (stby) Card is of-line and in standby mode (for redundant card pairs). May not
have any upped trunks. If blinking, indicates card firmware or
configuration data is being updated.
red (fail) Card failure; card has failed self-test and/or is in a reset mode. See
Table 2-12 for more information.
Table 2-12 BNI Front Panel Card Failure Indications
act sthy fail Failure Description
on off on Non-fatal error detected; card is still active.
off on on Non-fatal error detected; card is in standby mode.
off blinking on Fatal error detected; card is in a reboot mode.
on on on Card failed boot load and operation is halted.
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Figure 2-26 BNI-155 Front Panel
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OCa3, Line Modules (SMF, SMFLR, & MMF)

The Line Modules for the OC3 BNI cards are back cards used to provide a physical interface to the
transmission facility. There are three types, a single-mode fiber intermediate range, single-mode
fiber long range, and a multi-mode fiber backcard. The Line Modules connect to the BNI through
the StrataBus midplane.

For connector information, refer to Figure 2-27 and Table 2-13 for the LM-OC3-SMF and to
Figure 2-28 and Table 2-14 for the LM-OC3-MMF. The LM-OC3-SMFLR uses the same type of
connectors as the LM-OC3-SMF.

Table 2-13 LM-OC3-SMF and LM-OC3-SMFLR Connectors

No. Connector  Function

1. PORT FC-PC connectors for the transmit and receive OC3 signal to/from ATM trunk #1.
2. PORT FC-PC connectors for the transmit and receive OC3 signal to/from ATM trunk #2.
Table 2-14 LM-OC3-MMF Connectors

No. Connector  Function

1. PORT Duplex SC connectors for the transmit and receive OC3 signal to/ffdirtrink
#1.

2. PORT Duplex SC connectors for the transmit and receive OC3 signal to/ffdmtruink
#2.
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Figure 2-27 LM-OC3-SMF Face Plate
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Figure 2-28 LM-OC3-MMF Face Plate
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Y-Cabling of BNI Backcard, SMF-2-BC

The LM-OC3-SMF (Model SMF-2-BC) backcards may be Y-cabled for redundancy using the
Y-Cable splitter shown in Figuie29. The cards must be configured feCable redundancy using
theaddyred command.

Figure 2-29 Y-Cable (Model SMFY) Redundancy, LC-OC3-SMF (Model SMF-2-BC)
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BPX Service Interface Group

The BPX Service Interface group includes tAé&/AService Interface (ASI) card and an associated
Line Module card (Figure 2-30). This card group provides a direct interface between an ATM user
device such as the AXIS and an ATM network.

Figure 2-30 BPX Service Interface Group
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clock port outputs
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T
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ASI-1, ATM Service Interface Card

The ATM Service Interface Card for T3 and E3 interfaces (ASI-1) is a front card for use in the BPX
to interface an ATM user device e.g., CPE (Customer Premise Equipment). The ASI provides an
industry-standard ATM User-to-Network Interface (UNI) or ATM Network-to-Network Interface
(NNI) to the BPX switching fabric.

Features
A summary of features for the ASI card include:

® Two 45 Mb T3 ATM UNI/NNI ports per card for connection of user devices.

® Allows connections between UNI ports on a single node, between nodes, and NNI connections
between networks.

® Maximum of 1000 connections per card.

® Aggregate transport rate of 96,000 cps per port (T3) or 80,000 cps (E3).

® VCC and/or VPC addressing.

® Ingress to ASI, each PVC is assigned a separate input queue

® Egress from ASI, sixteen fixed queues per line, including CBR, VBR, and ABR queues.

® Optional 1:1 card redundancy using Y-cable configuration.

Functional Description

Each ASI-1 card provides two ATM UNI/NNI ports, each operating at DS3 rates or E3 rates
(Figure 2-31). Any of the 12 general purpose slots can be used to hold these cards. The ASI-1
operates with a corresponding T3 or E3 Line Module back card LM-2T3 or LM-2ES3, respectively.
Only the first two connectors on the back card are active; the lower port is not used.
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Figure 2-31  ASI-1 Simplified Block Diagram
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Each port provides an aggregafE\Aconnection bandwidth of 96,000 cells/second (T3) or 80,000
cells/sec (E3), or 353,208 cells/sec (OC3).

Connections are added using #dglconcommand.

Some of the functions performed by the PLPP in the ASI-1 include:

PLPP—Receiver Side
® Provides frame sync for the C-bit parity frame format.

® Provides alarm detection and accumulates B3ZS code violations, framing errors, parity errors,
C-bit parity errors, and far end bit error (FEBE) events.

® Detects far end alarm channel codes, yellow alarm, and loss of frame.

® Provides optional cell descrambling, header check sequence (HCS) error detection, and cell
filtering.

® Small receive FIFO buffer for incoming cells.

Connections are routed using the VPI and VCI address fields in the UNI.lEzzlaiowable range
for VPI is from 0 to 255 (UNI) and 0 to 1023 (NNI), while VCI can range from 1 to 65535. A total
of 1000 combinations of these can be used per ASI card at any one time.
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A total of 1000 logical connections (ungrouped) may be configured for the node at any one time. On
the BPX, 5000 grouped connections can be configured. The ASI-1 supports 1000 connections per
card.

Two connection addressing modes are supported. The user may enter a unique VPI/VCI address in
which case the BPX functions as a virtual circuit switch. Or the user may enter only a VPI address
in which case all circuits are switched to the same destination port and the BPX functions as a virtual
path switch in this case.

There are sixteen egress queues per line (port), including CBR, VBR, and ABR. When a connection
is added, the user selects either constant bit rate (CBR), variable bit rate (VBR), or available bit rate
(ABR, which uses ForeSight). The CBR queue has higher priority. Queue depth is specified when
configuring a line. Maximum depth that can be specified for any one queue is 11,000 cells. Total
gueue depth cannot exceed 22,000 cells.

Configuring Connections (ATM over ASI Example)

Connections are routed between CPE connected to ASI ports (Figure 2-32). Before adding
connections, an ASl line is upped with tipgn command and configured with tbefln command.
Then the associated port is configured withdtigort command and upped with thpport
command. Following this, the ATM connections are added viaddeon command with the
syntax: slot.port.vpi.vci. The example shows a connection between alpha 4.1.1.1 and gamma
6.1.1.1.

The slot number is the ASI card slot on the BPX. The port number is one of two ports on the ASI,
the VPI is the virtual path identifier, and the VCI is the virtual circuit identifier. (The top two ports
on the LM-2T3 card are used, the bottom one is not.)

The VPI and VCI fields have significance only to the local BPX, and are translated by tables in the
BPX to route the connection. Connections are automatically routed by the AutoRoute feature once
the connection endpoints are specified.

Connections can be either Virtual Path Connections (VPC) or Virtual Circuit Connections (VCC).
Virtual Path Connections are identified by an * in the VCI fieldusll Circuit Connections specify
both the VPI and VCI fields. Refer to tB®mmand Referen@ndSystem Manudbr further
information.
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Figure 2-32 ATM Connection via ASI Ports
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Monitoring Statistics

Port, line, and channel statistics are collected by the ASI-1. Refer$tréta\tew Plus Operations
Guidefor a listing and description of these statistics.

Front Panel Description

The ASI front panel (Figur2-33) has a three-section, multicolored “card” LED to indicate the card
status. The card status LED is color-coded as indicated in Table 2-15. A two-section multicolored
“port” LED indicates the status of the two ports on the ASI. The port status LED display is
color-coded as indicated in Table 2-15

Table 2-15 ASI-1 Status Indicators
Status LED color Status Description
port off Line is inactive and not carrying data.
green Line is actively carrying data.
yellow Line is in remote alarm.
red Line is in local alarm.
card green (act) Card is on-line and one or more ports on the card have been upped. If off,

card may be operational but is not carrying traffic.

yellow (stby) Card is off-line and in standby mode (for redundant card pairs). May not
have any upped ports. If blinking, indicates card firmware or configuration
data is being updated.

red (fail) Reserved for card failure.

Description 2-53



BPX Service Interface Group

Figure 2-33 ASI-1 Front Panel
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LM-2T3 Module

The T3 Line Module for the ASI-1 Front Card is a backcard used to provide a physical interface to
the service interface (Figure 2-34). The Line Module connects to the ASI-1 through the StrataBus
midplane. Wo adjacent cards of the same type can be made redundant by usiagla at the port
connectors.

Except for using two ports instead of three, the LM-2E3 back card operates similarly to the BNI back
cards, described previously.

Figure 2-34 Line Module, ASI, 2T3
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LM-2E3 Module

The E3 Line Module for the ASI-1 Front Card is a backcard used to provide a physical interface to
the service interface (Figure 2-35). The Line Module connects to the ASI-1 through the StrataBus
midplane. Wo adjacent cards of the same type can be made redundant by usiagla at the port
connectors.

Except for using two ports instead of three, the LM-2T3 back card operates similarly to the BNI back
cards, described previously.

Figure 2-35 Line Module, ASI, 2E3
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ASI-155, ATM Service Interface Card

Features

Overview

The ATM Service Interface Card for OC3/STM-1, the ASI-155, is a BPX front card used to interface
with an ATM user device e.g., CPE (Customer Premise Equipment). The ASI provides an
industry-standard ATM User-to-Network Interface (UNI) or ATM Network-to-Network Interface
(NNI) over OC3 lines to the BPX switching fabric.

Currently there are three ASI-155 back cards, the LM-20C3-SMF for single-mode fiber
intermediate range, the LM-20C3-SMFLR for single-mode fiber long range, and the
LM-20C3-MMF for multi-mode fiber. Any of the 12 general purpose slots can be used to hold
these cards. These backcards may also be used with the BNI-155

A summary of features for the ASI-155 card include:
® Virtual Path (VP) as well as Virtual Circuit (VC) connections.
® Support for 1000 connections per port for each of the two ports on the ASI-155 card.

® Two port OC3 SONET/SDHRM with each port operating at a 155.52 Mbps rate (353,208 cells
per second).

® Allows connections between UNI (User-to-Network Interface) ports on a single node, between
nodes, and NNI (Network-to-Network Interface) connections between networks.

® Usage Parameter Control using leaky bucket algorithm to control admission to the network.
® Selective Cell Discard.

® 8K cell ingress (receive) VBR buffer.

® 32 K cell egress (transmit) buffers

® 2 connection types: CBR and VBR.

Extraction of signalling and OA & M cells

OA & M segment loopback fromTM-TE

ASI Statistics per TR-NWD00253

ATM cell structure and format per ATM Forum UNI v&ahd ITU 1.361
End-to-end OAM flows and end-to-end loopback per ATM Forum UNI v3.1.

® External segment flows consisting of segment loopback cells per ATM Forum UNI v3.1.
® Egress from ASI, twelve fixed queues per line, including CBR and VBR queues.

® Optional 1:1 card redundancy using Y-cable configuration.

Connections are routed using the VPI and VCI address fields in the UNI.Hzalalowable range

for VPl is from 0 to 255 (UNI) and 0 to 1023 (NNI), while VCI can range from 1 to 65535. A total

of 1000 combinations of these can be used per ASI card at any one time. Future releases will support
the full ATM address range.
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There are two connection addressing modes supported. The user may enter a unique VPI/VCI
address in which case the BPX functions as a virtual circuit switch. Or the user may enter only a VPI
address in which case all circuits are switched to the same destination port and the BPX functions
as a virtual path switch in this case.

There are 12 egress queues per line (port), two of which are used. These are for CBR, and VBR.
When a connection is added, the user selects either a constant bit rate (CBR) or variable bit rate
(VBR) connection class.

Configuring Connections

Connections are routed between CPE connected to ASI ports. Before adding connections, an ASI
line is upped with thepln command and configured with tbefln command. Then the associated

port is configured with thenfport command and upped with thpport command. Following this,

the ATM connections are added via taglcon command with the syntax: slot.port.vpi.vci.

The slot number is the ASI card slot on the BPX. The port number is one of two ports on the ASI,
the VPI is the virtual path identifier, and the VCI is the virtual circuit identifier.

The VPI and VCI fields have significance only to the local BPX, and are translated by tables in the
BPX to route the connection. Connections are automatically routed by the AutoRoute feature once
the connection endpoints are specified.

Connections can be either Virtual Path Connections (VPC) or Virtual Circuit Connections (VCC).
Virtual Path Connections are identified by an * in the VCI fieldusl Circuit Connections specify
both the VPI and VCI fields.

ATM to Frame Relay Network and Service Interworking connections to the ASI are also supported.
In the case of Network Interworking, the user CPE must be aware of the interworking function and
provide the appropriate protocol mapping.

Refer to theCommand Reference ManwaidSystem Manuédbr further information.

Functional Description

For ingress traffic, the ATM Layer Interface (ALI) provides traffic management and admission
controls (UPC) for the ASI-155 (Figure 2-36). The ASI-155 supports CBR and VBR connections
and employs a single leaky bucket GRCA mechanism for policing cell streams seeking entrance to
the network. Each PVC (VPC.VCC) is policed separately, providing firewalling between
connections, and assuring that each connection uses only a fair share of network bandwidth. The
ALI also performs ingress OAM functions.

The single leaky bucket policing function is implemented using a GCRA (Generic Rate Algorithm)
defined by two parameters:

® Rate (where |, expected arrival interval is defined as 1/Rate)
® Deviation (L)

In the ingress direction, the ASI-155 has 2 Cell Input Engines (CIESs) that convert the incoming cell
headers to the appropriate connection ID based on input from a Network Address Table.

For egress trét, the Supervisory Cell Filter (SCF) provides routing and direction of non-data cells,
such as test cells and OAM cells.
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The Serial Interface Unit (SIU) provides the ASI with an 800 Mbps cell interface to the StrataBus.
It provides serial-to-parallel conversion of data, along with loopback and test signal generation
capabilities.

The Line Interface Unit (LIU) performs the following ingress functions:
® Provides framing detection and synchronization.

® Provides the ability to extract timing from the incoming signal, and use it as a receive clock for
incoming data, while providing transmit clock in the other direction. Alternatively, loop timing
can be used to turn the receive clock back around to be used as a transmit clock. The receive clock
may also be used to synchronize the node.

® Detects alarms, frame errors, and parity errors.

® Detects far end errors, including framing errors, and yellow alarm indications.

® Provides optional cell descrambling, header error check (HEC), and idle cell filtering.
® Provides a small FIFO buffer for incoming cells.

® Provides optical to electrical conversion.

The Line Interface Unit (LIU) performs the following egress functions:

® Inserts the appropriate framing into the outgoing bit stream.

® |[nserts any alarm codes for transmission to the far end.

® Provides optional cell scrambling, HEC generation, and idle cell insertion.

® Provides a small FIFO buffer outing cells.

® Provides electrical to optical conversion.

Figure 2-36 ASI-155 Simplified Block Diagram
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Monitoring Statistics

Port, line, and channel statistics are collected by the ASI-155. The StrataView Plus workstation is
used to collect and monitor these statistics. For additional information regarding ASI-155 statistics
refer to theStrataView Plus Operations Guide.

Front Panel Indicators

The ASI-155 front panel (Figuiz37) has a three-section, multicolored “card” LED to indicate the
card status. The card status LED is color-coded as indicated in Table 2-16. A two-section
multicolored “port” LED indicates the status of the two ports on the ASI-155. The port status LED
display is color-coded as indicated in Table 2-16.

Table 2-16 ASI-155 Status Indicators
Status LED color Status Description
port off Line is inactive and not carrying data.
green Line is actively carrying data.
yellow Line is in remote alarm.
red Line is in local alarm.
card green (act) Card is on-line and one or more ports on the card have been upped. If off,

card may be operational but is not carrying traffic.

yellow (stby) Card is off-line and in standby mode (for redundant card pairs). May not
have any upped ports. If blinking, indicates card firmware or configuration
data is being updated.

red (fail) Reserved for card failure.
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Figure 2-37 ASI-155 Front Panel
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ASI-155 Line Module, LM-20C3-SMF

The LM- 20C3 -SMF (Model SMF-2-BC) line module for the ASI-155 Front Card is a backcard
that provides a SMF intermediate range service interface (Figure 2-27). The line module connects
to the ASI-155 through the StrataBus midplane. Two adjacent cards of the same type can be made
redundant by using adable at the port connectors. This is the same LM-20C3-SMF backcard that

is used for the BNI-155.

ASI-155 Line Module, LM-20C3-SMFLR

The LM- 20C3 -SMFLR (Model SMFLR-2-BC) line module for the ASI-155 Front Card is a
backcard that provides a SMF long range service interface. The line module connects to the ASI-155

through the StrataBus midplane. This is the same LM-20C3-SMFLR backcard that is used for the
BNI-155.

ASI-155 Line Module, 20C3-MMF

The LM-20C3 -MMF (Model MMF-2-BC) line module for the ASI-155 Front Card is a backcard
that provides a MMF service interface (Figure 2-28). The line module connects to the ASI-155

through the StrataBus midplane. This is the same LM-20C3-SMF backcard that is used for the
BNI-155.

Y-Cabling of ASI Backcard, SMF-2-BC

The LM-OC3-SMF (Model SMF-2-BC) backcards may be Y-cabled for redundancy using the
Y-Cable splitter (Model SMFY) shown in Figure 2-29. The cards must be configured for Y-Cable
redundancy using theddyred command.

Optional Peripherals

All of the same peripherals (StrataView Plus network management station, modems, printers, etc.)
that are used with the IPX can be used in the same manner for the BPX. At least one node in the
network (or network domain if a structured network) must include a Strata-View Plus network
management station (Figure 2-38). A Y-cable may used to connect the LAN ports on the primary
and secondary BCC Line Modules, through an AUI to the LAN network, as only one BCC is active
at a time. The serial control port may be connected to a modem for automatic dial-out (call home).
The serial auxiliary port is used for outgoing data only, for example, for connection to a printer.
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Figure 2-38 Optional Peripherals Connected to BPX
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