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Product Description

The Server Cards provide voice compression that accept inputs directly from Voice Cardsin
the same system unit, or voice traffic from WAN links through the system.

Server Cards
« ADPCM  ADPCM 64 (887160)
« FRS ACS-FRS (881160)
.« MCC ACS-MCC (881360)
e« ATM ACS-ATM (882060)

« ISDN-PRI  ISDN-PRI (884060)

« PRI-BRI  ACS-PRI (881162)

. IMUX IMUX (8880)

- IPR IPR 10B2 (883060), | PR 10BT (883160), | PR (881161)

R4

Note: Cardslisted initalics have been Manufacturing Discontinued (MD), but are
supported under this product host code for backward compatibility.

Using this Server Card Reference Guide

This Server Card Reference Guide provides technicians with installation, switch settings,
connector pinouts, configuration, and troubleshooting information for the Server Cards.

Chapter 1. ADPCM Card
Chapter 2, FRSCard
Chapter 3, MCC Card
Chapter 4, PRI-BRI Card

Chapter 5, IPR Card
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ADPCM Card I ntroduction

Chapter 1
ADPCM Card

1.1 Introduction

This chapter provides installation, configuration, and troubleshooting information for the
Adaptive Differential Pulse-Code Modulation (ADPCM) Card. This card is labeled as the
ADPCM 64 card on its faceplate gjector.

1.2 ADPCM Card Descriptions

1.2.1 ADPCM 64 Card Description (887160)

The ADPCM 64 Card has 32 pairs of voice compression engines that accept inputs directly
from voice, SRU, and/or BRI data cards in the same system unit, or voice traffic from WAN
links through the system. This card requires a matching card at the other end to decompress
the voice channels to normal 64 kbps operation.

With previous versions of the IMACS, signaling conversion was only supported for voice
ports when routed over the WAN and not when routed through an ADPCM card. With version
5.3.1and higher of theIMACShost CPU firmware, signaling conversion is also supported for
voice channels routed through the ADPCM. The conversion table is the same as for passing
the channel through a WAN, and available from the interface card’s main screen by selecting
“taBs’. Signaling conversion is enabled / disabled using the same SIG CONV parameter as
used for conversion over aWAN. Thisfield isfound on Figure 1-1, the E & M Voice Card's
main screen.

Each pair of compression engines uses one 64 kbps DSO0 time slot for two compressed voice
channels. Each engine can compress 64 kbps voice traffic into 24 kbps, 32 kbps, or 40 kbps,
depending on the voice signal quality required.

Therate of aDS0 time slot is 64 kbps, so the sum of the compression rates for engines 1 and
2 must equal 64 kbps. For example, if you assign a 32 kbps circuit to engine 1, engine 2 can
only accept another 32 kbps circuit. Also, a40 kbps circuit can only be paired with a 24 kbps
circuit, and vice versa.

The ADPCM compression engines always work in pairs. Engines 1 and 2, 3 and 4, 5 and 6,
and 7 and 8 are paired. Each member of the pair must have the sasme ADPCM WAN port and
ADPCM time dlot. Also, both member s of the compression engine pair must be active
before either port will operate.

Server Cards IMACS System Release 5.1.6 1-1



ADPCM Card Descriptions

ADPCM Card

1211

1212

1-2

The ADPCM 64 Card can transport |ow-speed asynchronous data transmission (19.2 kbps or
less) from an SRU user card port that will occupy a 24 kbps engine. Each data circuit must be
paired with a40 kbps voice channel. The card can also compress B-channel voice traffic from
a BRI card without restricting compression rates.

The Integrated Access System can have up to three ADPCM 64 Cards (two normal cards and
an identical redundant card).

The ADPCM 64 Card supports Transition Signaling as defined in ANSI T1.302-1989, with
the exception of the Alarm bits. ANSI T1.302 specifies signaling at the 32 bps compression
rate. The card usesthis scheme for 24 bps and 40 bps, even though those rates are not included
inthe standard. Table 1-1 summarizesthe signals supported by each transcoder datarate. Your
DS0 time dot configuration must adhere to these specifications.

Table 1-1. ADPCM Compression Rates

Tragzgder Vo'(‘,ij gg)"f Ity Modem Data | DTMF | FAX
24 kbps 3.6-3.8 Range no no no
32 kbps 4.0-4.3 Range up to 4.8 kbps OK Group Il

V.32 9.6 kbps
40 kbps 4.0-4.3 Range up to 12 kbps OK Group I11
V.32 14.4 (nolyes)

* MOS = Mean Opinion Score based on subjective evaluation

Card Jumper/Switch Settings

The ADPCM 64 Card does not have any jumpers or switches on its motherboard.

Installing the ADPCM Card

Insert the ADPCM card into one of the server card chassis slots (P1 to P3). The system can

accommaodate up to three server cards.

IMACS System Release 5.1.6
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ADPCM Card

ADPCM Card User Screensand Settings

1.3

ADPCM Card User Screens and Settings

1.3.1 ADPCM Card Main Screen
You must configurethe ADPCM card portsfor operation. Thisisdonefrom the ADPCM Card
Main Screen, which is shown in Figure 1-1. To go to this screen, highlight the ADPCM card
in the System Main Screen and press <Enter>.
g Intmpp ated Accnes Spoiom - Hype T oimisal
fin Ert Yww (ol Jrarie Heb
I'_‘||r.ﬂ! ﬁ| ﬁl .i:.|i-3| ﬂ
Wersson @ed.2
1 - 4 -] 1 T n
ETATE ERER =iy stdoy andby  sedby  stdhy  atchy  andby
TEER ns'm T Ty ] nsm ' & ' nss ' &
AN EERY Wli=1 Hl=1 wl=1 Wi=1 Hl=1 wl=1 wi=1 Wl=1
T3 1K} a1 uk| 15 a1 ukl oL o1
ADPCE M/Z wl-=1 wl-1 wl-1 wli=1 wl-1 wl-1 wi=1 wl-1
APCH TH 1§ a1 o1 1] o1 o1 1} ol
TYPE viE i L ] wiE i L ] wiE wvim
EATE Z4E 1 4E 24K Z4F T4E 24K Z4F iE
=G EIDE mim =Em LR mim =Em - mim = Lm
CODTRG u-lay u-law w-law u-lay  u-law a-law u-law  u-law
TC CGR idils idle idle irlls idle idle irdls idle
T —
Figure 1-1. Typical ADPCM Card Main Screen
The bottom highlighted line of this screen shows several actions you can perform from the
screen. To perform an action, simply press the key indicated by the uppercase letter of the
desired action. For example, to save your configuration settings, press“s’ to invoke the Save
command. Table 1-2 lists these actions.
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Table 1-2. ADPCM Card Main Screen Actions

Action Function
Save Saves changes to settings.
Undo Returns all settingsto the last saved state.
Refresh Redraws the current screen with the latest information.
pg Left  |Pagesthrough the 64 engines (highest to lowest), 8 at atime.
pg_riGht |Pagesthrough the 64 engines (lowest to highest), 8 at atime.
SWitch Switches an active ADPCM card to its redundant mate.
Main Returnsto the ADPCM Card Main Screen. If changes are made to settings
and not saved, users will be prompted to save or lose changes.

Table 1-3 summarizes the ADPCM card configuration parameters and avail able settings.
These are also described in the following paragraphs.

Table1-3. ADPCM Card Setting Options and Defaults

Parameter

User Options

Default

STATE

stdby actv  rdnt

stdby

USER

nfa uX-1through ux-8

n/a

WAN/SERV

nfa wl-l1 wil-2 w21 w22 w31 w32 w4l w42

none

TS

na 01-24 01-31

01

ADPCM WIS

wl-1 wl-2 w21 w22 w31l w32 w4l w42

none

ADPCM TS

01-24 01-31

01

TYPE

nfa v&s v trnsp

v&s

RATE

na 24K 32K 40K

24K

SIG MODE

nfa e&m fxs plar fxo user

e&m

CODING

na u-law ainv

u-law

TC CGA

n/a idle busy

idle

STATE

The State setting determines whether the port is active or inactive. When assigning ADPCM
engine pairsfor WAN traffic, set the State setting to stdby (standby) for ports that are not yet
used or not yet configured. Set it to actv (active) for portsthat are ready for use.

Setting the State to r dnt (redundant) for any port on an unused card will cause that card to act
as the redundant back-up for all of the other ADPCM cards in that unit. Onceacard is
designated as aredundant ADPCM card the only way it can be used for regular ADPCM

traffic isto change the state of the selected port back to either actv or stdby.

When assigning ADPCM engine pairs from user cards, changing the port from stdby to actv
and saving the selection information on the user card screen will cause the system to
automatically assign an ADPCM engine.

When the engineis assigned from auser card, no changes can be made from the ADPCM card
screen to any of the fields.

IMACS System Release 5.1.6
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USER

The User setting identifies the user card and port connected to this engine. Thisisthe place
where the ADPCM card will expect incoming (non-compressed) voice, subrate data, and
B-channdl traffic. If assigned from avoice, SRU, or BRI card port, this selection will show the
user card slot and port number (e.g., ub-2 for the card in slot U5, port 2). If you are assigning
aWAN time slot, this setting will show n/a.

WAN/SERV

The WAN/SERV setting identifies the incoming WAN link connected to thisengine. Thisis
the place where the ADPCM card will expect incoming (non-compressed) voice. If you are
assigning voice traffic to a WAN time dot, this setting will show w1-1 to w4-2. If you are
assigning to avoice card or SRU card port, this setting will show n/a.

TS

The Time slot parameter selects the specific time sot of the above WAN link on which the
ADPCM card can expect incoming voice traffic. If WAN 1-1 is equipped withaT1 CSU
module or a DSX/CEPT module configured for T1 DSX interface, the options are 1 to 24. If
aDSX/CEPT moduleisinstalled on that WAN port and that module is configured for CEPT
E1 interface, the optionsare 1 to 15 and 17 to 31. If you are assigning time slots to voice or
SRU card ports, this setting will be n/a.

ADPCM W/S

The ADPCM W/S setting identifies the outgoing WAN link to which the engineis connected.
If you are assigning to avoice, SRU, or BRI card port, or to voice traffic from a WAN time
slot, this setting will show w1-1 through w4-2. Thisisthe WAN link to which the ADPCM
card will send its outgoing (compressed) traffic.

ADPCM TS

The ADPCM Time slot parameter selects the specific time slot on the WAN link chosenin the
previous setting that the ADPCM card will send outgoing compressed traffic. The optionsare
determined by the equipment onthe WAN link selected in the previous setting. If WAN 1-1is
equipped with an 812 CSU or 811 DSX/CEPT Module configured for DSX, the options are 1
to 24. If aDSX/CEPT moduleisinstalled and configured for CEPT E1, the optionsare 1to 15
and 17 to 31.
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TYPE

The Type parameter identifies the voice and signaling requirements for the incoming circuit.
The options are v (voice), voice and v& s (signaling) and trnsp (transparent). Use v when the
input to the ADPCM channel is a 64 kbps channel and inband signaling is not required. Use
v& swhen the input to the ADPCM channel is a64 kbps voice channel and the ADPCM card
must also provide inband signaling.

Thetrnsp setting allows you to map the outputs of SRU ports to the ADPCM channel. The
subrate datawill be clocked into the ADPCM channel at an input rate of 24 kbps, then passed
transparently (non-compressed) through the ADPCM card to the appropriate WAN time dot.
This could be useful if you have an odd number of voice channels and want to utilize the
empty engine pair of the last ADPCM channel.

The B-channel traffic from the BRI card also uses the trnsp setting, but it does not place any
restrictions on the compression rates.

If the engineis assigned to a voice card, this selection will show v&s. If assigned to an SRU
card, it will show trnsp. You cannot change it from this screen.
RATE

The Rate parameter identifies the compression requirements for the incoming circuit. The
options are 24K, 32K, and 40K . The sum of the pair of engines must always equal 64 kbps.

If thisengineis assigned to auser card port, the selection will show the value that was chosen
on that port. It cannot be changed from this screen.

SIG MODE

The Signaling M ode parameter identifies the type of signaling required for the incoming
circuit from the network. If v& swas chosen in the Type setting, the options are e& m, fxs,
plar, and fxo. If v or trnsp was chosen in the Type setting, the only option is n/a.

If thisengine is assigned to a user card, this selection will show user. It cannot be changed
from this screen.

CODING

The Coding parameter identifies the PCM companding format required for the incoming
circuit from the network. The choices are u-law or a-inv.

If thisengineisassigned to avoiceor BRI card, thisselection will show the value you selected

for that port. If thisengineisassigned to an SRU card, this sel ection will show u-law. It cannot
be changed from this screen.
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TC CGA

The Trunk Conditioning CGA setting identifiesthe type of trunk conditioning required for the
incoming circuit. If v& sischosen in the Type setting, the options are idle or busy. If trnsp or
v is chosen as the Type, the only option is n/a.

If thisengineis assigned to avoice card, this selection will show the value you selected on the

voice card port. If assigned to an SRU or BRI card port, the field will show n/a. It cannot be
changed from this screen.

ADPCM Card Error Messages

Refer to Appendix B in the System Reference Guide for further information on Error
M essages regarding this card.

ADPCM Card Troubleshooting

The following are instructions on how to troubleshoot the ADPCM card. Thisisin case the
card fails for any reason:

1. Green LED on faceplate.

2. Verify that the card isin the right dot, P1 through P3.

3. Reseat the card if necessary. This can be done with the power on.

4. View the card status on the main screen.

5. Check the cards configuration options. Select the card from the main screen to do this.

6. Now try to log into the ADPCM main screen. If this still didn’t work the card may be
bad. Try swapping it with a new card.

7. 1f the ADPCM card is determined to be faulty, replace it and return the faulty unit for
repair to the location specified by your distributor.
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1.6 ADPCM Server Card Specifications

ADPCM Card (887160)
Input Voice Channels

Input Sub-rate Data
Input BRI traffic
Modem Data Support
Fax Support

Voice Quality

Echo Cancellation
Signaling

Maximum Card Count
Transcoder Operation

Can originate from any 2-wire or 4-wire voice card or from aDSO on a
WAN (EI/T1 or HDSL) interfece. p-law & A-law 64Kbps PCM
compatible on a per channel basis.

SRU datatraffic at 19.2Kbps or less can be carried on a 24Kbps
sub-channel.

B channel voice traffic can be compressed at any of the configurable
rates.

Transcoder rate: 24, 32 or 40 Kbps, Modem Data: none, up to 4.8Kbps,
V.32 to 9.6Kbps, up to 12Kbps and V.32 bis to 14.4Kbps

Transcoder rate for fax: 24, 32 or 40 Kbps; none, Group Il and Group
11 fax.

As measured by Mean Opinion Score (MOS) analysis, a subjective
evaluation with arange of 0 (poor quality) to 5 (good quality). Toll
quality voiceis accorded a MOS of 4.0 24K bps transcoder rate MOS is
3.6-3.8; 32K bps transcoder rate MOS is 4.0-4.3 and 40K bps transcoder
rate MOS is 4.0-4.3

Non provided—typically not required

Transmitted in-band utilizing CAS transitional signaling, as per ANSI
T1.302—1986 for 32K bps and modified for use with 24Kbps and

40K bps. Note Robbed Bit Signaling Alarm Transmission, as specified
in ANSI T1.302a-1989 is not supported.

3 (2 active, 1 redundant)

Compliant to G761 Alarm Indication and Fault Handling.

1-8

Sandar ds Compatibility
ANS

CEN

ITU-T

T1.302 1989
T1.302a 1992
T1.303 1989
EN 500 081-1
EN 500-092-1
EN 60950/A2
G721

G723

G.726 12/90

IMACS System Release 5.1.6 Server Cards



FRSCard I ntroduction

Chapter 2
FRS Card

2.1

2.2

22.1

2211

2212

| ntroduction

This chapter provides installation, configuration, and troubleshooting information for the
Frame Relay Server (FRS) (881160) card with the 62180 Firmware.

Notethat this card islabeled asan ACS card on its facepl ate gjector. It isidentified asan FRS
card only in the user interface screens shown in this chapter. Throughout the remainder of this
chapter, it will be referred to as the ACS-FRS card.

ACSFRS Card Descriptions

ACS-FRS Card Description (881160)

The ACS-FRS card concentrates multiple N x 56K or N x 64K frame relay data streams onto
one or more Nx56/64K links of the Integrated Access System. In addition to frame relay
concentration, the card encapsulates data for Nx56/64K HDLC or SDLC data streams. The
framerelay server software runs on the card, which provides up to 68 logical ports. Up to 128
permanent virtual circuits (PVCs) can be configured on a single card. The aggregate speeds
of all ports associated with each FRS cannot exceed 8 Mbps.

The maximum frame size supported by the ACS-FRS card is 4,096 bytes per frame. Each card

can switch 4,000 frames per second, assuming aframe size of 64 bytes per frame. Up to three
ACS-FRS cards can be used in a system.

Card Jumper g/Switch Settings

The ACS-FRS card does not have any jumpers or switches on its motherboard.

Installing the Card

Insert the ACS-FRS card into one of the server card chassis dots (P1 to P3). The system can
accommaodate up to three server cards.
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ACS-FRS Card User Screensand Settings

ACS-FRS Card Main Screen

You must configure the ACS-FRS card for operation after installing it. Thisisdone in the
ACS-FRS Card Main Screen (Figure 2-1). To go to that screen, highlight the desired
ACS-FRS card in the System Main Screen and press <Enter>.
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Figure 2-1.Typical ACS-FRS Card Main Screen (ports C1to C4)

The 68 logical ports of the card are labeled C1 to C4 and 1 to 64. However, numbered ports 1
to 64 do not appear in the abovedisplay. To seethose ports, pressthe <" and ">" keysto scroll
through them, eight at atime. Figure 2-2 shows an ACS-FRS card Main Screen display for the
first eight numbered ports.

The ports C1 to C4 cannot be used for Nx56k, only port 1 to 64 can.
Both the IPR (883060/883160) and the PM-10R (828060) cards be used with the ACS-FRS
card. The PM-10OR card however, islimited to only 14 PV Cs per card, whereas the maximum

number of PV Cs available on the IPR card is 128.

When connecting the ACS-FRS card to the | PR or the PM-1OR, one of the 64 ports available
will be used for the communication between the two.

IMACS System Release 5.1.6 Server Cards



FRS Card ACS-FRS Card User Screensand Settings

The maximum bandwidth possible between the IPR and ACS-FRS cards is 62 time s ots
provided on the internal buses“A” and “B.”

The“C1" and “C2" ports of the FRS card cannot together be assigned more than 32 time slots
due to hardware limitations. The same istrue for the FRS ports“C3” and “ C4”. A total of 64
time slots can be assigned all the “C” ports. A similar limitation exists for the ports 1-64
terminating the voice circuits. Each group of 32 ports, 1-32, and 32-64 share a common
internal pipe limited to 32 time dots each. The maximum number of time slots allows per port
isonewhen all portsper groupis active. If half the number of ports of agroup is active, twice
the number of time slots can be assigned per port.

The maximum internal bandwidth between FRS cards and HSU cards of an Integrated Access
System islimited by the pools size of 126, but also limited by usage from this pool by the
IPR/FRS connections and possible voice card usage.
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Figure 2-2.Typical ACS-FRS Card Main Screen (numbered ports)

Table 2-1 lists the actions you can perform from the ACS-FRS Card Main Screen. These
actionsarelisted at the bottom line of the screen; they are performed by pressing the uppercase
letter key. For example, to save your option settings, press“s’ to invoke the Save command.
Table 2-2 summarizes the parameters and their option settings and defaullts.
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Table2-1. ACS-FRS Card Main Screen Actions

Action Function

Save Saves changes to settings.

Undo Returns all settingsto the last saved state.

Refresh Redraws the screen.

<and> Letg, you scroll through the 68 logical ports assignable on each ACS-FRS
card.

Endp Brings up the PV C Endpoints Screen where endpoints for each PVC are
assigned. See the PV C Endpoints Screen section of this chapter.

Circ Brings up the Circuits Screen where aternate endpoints and endpoint
switching are assigned. See the Circuits section of this chapter.

Perf Initiates Port Performance Monitoring of the selected ACS-FRS card port.
Refer to Port Performance Data section of this chapter.

Lmi Brings up the LMI Screen where additional performance statistics are
stored. See the LMI section of this chapter.

Glob Brings up the Global Screen that identifiesthe ACS-FRS card by P number
and netmask. See the Global Setup section of this chapter.

Main Returnsto the System Main Screen. If changes are made to settings and not
saved, you will be prompted to save or lose changes.

FRS Card

Table 2-2. ACS-FRS Card Main Screen Option Settings and Defaults

Parameter User Options Notes | Default
STATE stdby  actv stdby
WAN/SRV none wl-1 wil-2 w2-1 w2-2 w3-1 none

w32 w4-1 w42

TS na table na
RATE 64k 64
PORT TYPE none u-dce nni u-dte frad none
LOOPBACK off line local off
LMI none ans ccitt Imi 1 none
DCE PARAM n/a enabl 2 n‘a
DTE PARAM n‘a enabl 3 na
ASYNC no yes no
CONG THRS enabl  1%-100% 4 enabl (95%)

Notes.

1. ansi, ccitt, and Imi can only be selected when Port Type is changed to any selection
other than none.

2. When Port Typeisu-dceor nni, this parameter will let you change the Error Threshold,
Poll Verify Timer, and Events Counter settings.

3. When Port Typeisu-dte or nni, this parameter will let you change the Error Threshold,

Pall Interval Timer, Events Counter, and Full Status Frequency.

4. Press <Enter> to select the desired Congestion Threshold percentages.

5. If connected to auser port, this displays user dot number and port (e.g. U1-2).

IMACS System Release 5.1.6

Server Cards



FRS Card ACS-FRS Card User Screensand Settings

STATE

The State setting determines whether the port is active or inactive. Set the State field to stdby
(standby) for portsyou are not using or have not yet configured. Or, set it to actv (active) for
ports that are ready for use.

WAN/SRV

The WAN setting identifies the WAN link assigned to this port. You do not haveto assign all
ports on the same card to the same WAN link. You also don't have to assign card ports to
contiguous time slots of aWAN link. The default value is none.

TS

The Time Slot setting identifies the time slots on the WAN link when wan is selected in the
previous setting. The ACS-FRS card can use many (up to 24 T1 or 31 E1) time slotson a
single WAN port, in order to create a super-rate circuit for an individual FRS port. One or all
timedotsof aT1 or E1 link can be assembled for use by the FRS port, according to the speed
requirements of the DTE.

You can assign time slots by pressing <Enter> and using the space bar to select and desel ect
the required number of time slots. These assignments do not have to be contiguous.

RATE

The Rate setting allows you to adjust the speed of the circuit according to the application
requirements. The only speed available for ports C1to C4 is 64k (64 kbps). However, ports 1
to 64 can be set to either 56k or 64k.

PORT TYPE

The Port Type identifies the type of interface expected for this port. The selections are none,
u-dce (User-to Network Interface), nni (Network to Network Interface), u-dte (User-to
Terminal Equipment), and frad (Frame Relay Assembler/Dissembler).

LMI

The Local Management Interface setting allows you to select the protocol to be used by this

port. The options are none, ansi (ANSI T1.617 Annex D), ccitt (ITU Q.933 Annex A), and
Imi (Group of Four specification).
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DCE PARAM

The DCE Parameters setting will show n/a unlessaPort Type of u-dce or nni isselected. Once
set to enable, the user may choose from the following options:

»  Error Threshold (N392)

*  Poll Verify Timer (T391)

*  Events Counter (N393)

TheError Threshold (N392) counts the errors that will be tolerated during the cast number of
events as set by the Events Counter before declaring the LMI link down. The number of errors

optionsare 1to 10. The valueisinput using the keyboard of the control terminal. The default
is3.

The Poll Verify Timer (T391) allows you to select the time interval (in seconds) that should
elapse between “keep alive” messages sent from the corresponding DTE. The number of
seconds options are 5 to 30. The default is 15 seconds.

The Events Counter (N393) allows you to select the window size for the number of events
(frames) in which errors will be counted. If error threshold (N392) is exceeded within cast

N 393 frames, thelink isdeclared down. The number of events counted are 1 to 10. The default
is4.

DTE PARAM

The DTE Parameters setting will show n/a unlessaPort Type of u-dteor nni isselected. Once
set to enable, the user may choose from the following options:

*  Error Threshold (N392)

* Poll Interval Timer (T391)

*  Events Counter (N393)

*  Full Status Freguency (N391)

The Error Threshold (N392) counts the errors that will be tolerated during the cast number of
events as set by the Events Counter before declaring the LMI link down. The number of errors

optionsare 1to 10. The valueisinput using the keyboard of the control terminal. The default
is3.

The Poll Verify Timer (T391) allows you to select the time interval (in seconds) that should

elapse between “keep alive” messages sent from the corresponding DCE. The number of
seconds options are 5 to 30. The default is 15 seconds.
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The Events Counter (N393) allows you to select the window size for the number of events
(frames) in which errors will be counted. If error threshold (N392) is exceeded within cast
N393frames, thelink isdeclared down. The number of events counted are 1 to 10. The default
is4.

The Full Status Frequency (N391) allows you to select the number of “keep alive” messages
(see T391 above) that should el apse beforethe full statusinquiry messageissent. The number
of messages are 1 to 255. The default is 6.

ASYNC

This setting specifies whether a synchronous state's update messages are to be sent when
changeson the link occur. If set to no, link updates are sent at regular intervals, in response to
Full Status Requests.

CONG THRS

The Congestion Threshold allowsyou to select the amount (in percentage) that theinterna Tx
queues on the port must be filled before declaring this port is congested (this information is
communicated by FECN and BECN flags). The options are 1 to 100.The default is 95.

Since DE (Discard-Eligibility) frames are not queued to the same extent as non-DE frames,
DE-frames may be dropped when mixed with non-DE frames on the same port before
congestion control isinitiated.

To assure congestion control isinitiated even for DE-frames under the conditions mentioned

above, the TX threshold value must be reduced sufficiently to match the percentage
DE-frames being buffered.
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2.3.2 FrameReay Endpoints Screen

You can have up to four frame relay endpoints (two for the actual endpoints of the PV C and
two that can act as backup should the primary link fail). All frame relay endpoints are
inventoried on the Frame Relay Endpoints Screen, and all endpoints must be defined from this
screen before the user can provision the circuit.

Figure 2-3 shows atypical Frame Relay Endpoints Screen, which can be viewed by pressing
“€” (Endp) inthe ACS-FRS Card Main Screen. Table 2-3 lists the actions you can perform
from the bottom line of this screen.

& Imbegraled Acceax Spaten - Hypm T eiminal

Fi [ Yow CA Jurcim oo
0| & 5] o

s e L aof 1 FRANE EELAT ENTRCINTS

HARE FORT  DLTI Ex(Fk]l B=i(fh) CIF|Fbops Kllow Fed Pri

Mﬂ

Figure 2-3.Typical Frame Relay Endpoints Screen

In Figure 2-3 aboveillustrates the frame relay endpoint screen for two voice circuits
terminated on port 01, and 02 transported over port “C1” viathe HSU to the remote device.
Figure 2-3 a so showsthe three | P endpoints defined on C1 towards the remote device, and on
C2 towards the IPR.
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Table 2-3. Frame Relay Endpoints Screen Actions

Action Function

Refresh Redraws the screen.

New Adds new circuit endpoints for each of the Frame Relay ports

dElete Deletes the highlighted endpoints. The system requires confirmation with a
yes/no question before del eting the circuit.

pgUp Pages through the pages of Frame Relay endpoints from newest to oldest.

pgDn Pages through the pages of Frame Relay endpoints from oldest to newest.

Main Returnsto the System Main Screen. If changes are made to settings and not
saved, you will be prompted to save or lose changes.

NAME

The Name setting allows you to identify each of the endpoints with a discrete name. This
setting is case-sensitive, so aendpoint called “P101” is not the same as one called “p101.”
Circuits are built using these names.

PORT

The Port number identifiesthe Frame Relay port used for thiscircuit. Thisinformationisinput
by the user from the keyboard. Valid entries are C1 to C4 and 1 to 64.

DLCI

The Data Link Connection Identifier is a unique number assigned by the carrier to this
endpoint. Thenumber must be between 1 and 996 (ansi or ccitt), or 1 and 1007 (Imi). The other
numbers within the 1023 range are reserved.

BC(Kb)

The Bits Committed setting defines the threshold for the transmit rate (outgoing frames)
where the card will make every effort to deliver the traffic to the subscriber. The time used to
average rateis determined by the card by dividing the Committed Information Rate (CIR) by
Bc. The number input must be between 0 and 2048.

BE(Kb)

The Bits Excessive setting defines the threshold for the transmit rate (outgoing frames) where
the carrier will admit the frames into the network (in effect, thisis the maximum transmission
rate). Frames sent bel ow thisthreshold but above the BC (KB) threshold are admitted into the
carrier network with the DE (discard eligibility) bit set. If congestion occursin the network,
these frames are the first to be discarded. The options are 0 to 2048.
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CIR (Kbps)

The Committed Information Rate (in kbps) isthe actua information rate contracted with the
carrier. The options are 0 to 2048. CIR/Bc is used to calculate average data rate.

When CIR is set to 0, all frames forwarded will have the DE-bit set.

ALLOW RED

When Allow Red is set to yes transmit rate exceeding BC+Be will be forwarded if there is
capacity available. When set to no forwarding will not be attempted.

PRI

The Priority field allows selection of priority 1-4. Thisfieldisonly availablefor the ACS-FRS

(881163) card. Default setting is priority “4”. When the user hasinstalled ACS-FRS (8811)
card the priority field will not be able to be edited and will show n/a.
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2.3.3

FRS Circuits Screen

The FRS Circuits Screen allows you to identify PV C endpoints and alternate PV Cs to serve
as backupsto the origina endpointsif the main link fails. Endpoints must beinventoried on
the PV C Endpoints Screen before they can be used to set up backup circuits. Figure 2-4
showsatypical Circuits Screen, and Figure 2-5 is an endpoint circuit example. Table 2-4 lists
the actions you can perform from the bottom of this screen.
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Figure 2-4.Typical Circuits Screen

Currently the FRSislimited to 128 circuits connecting 256 endpoints. The Integrated Access
System isrequired to serve a maximum of 8 EBTS units, each having atotal of 16 channels.
Each EBTS can be address by three different |P addresses. Each | P address represents a
specific type of service. Each of the services: signaling, messing, and NM Swill be addressed
EBTS by adifferent |P address. The I P router card will encapsulate IP Datagrams for each
service with aunique DLCI value. The IP frames are self-contained in that channel
information is embedded in the data of the datagram.

The total of 152 circuits will be required for both voice and IP circuits. Even though the
maximum number of circuits for asingle FRS card could be expanded to accommodate the
needed number. When using two FRS cards, 64 circuits per card can be used as|P circuits after
64 circuits have been used as voice circuits.
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Table 2-4. FRS Circuits Screen Actions

Action Function

Refresh Redraws the screen.

New Creates new circuit.

del Deletes the highlighted circuit. You will be prompted with ayes/no question
prior to actual deletion of the circuits.

pgUp Pages up through the circuits.

pgDn Pages down through the circuits.

Perf Brings up circuit performance data for the highlighted circuit. See the
Circuit Performance Data section of this chapter.

Status Shows circuit status, as described above.

SWA Used for manually switching from primary endpoint A to alternate endpoint
A, and back.

swB Used for manually switching from primary endpoint B to alternate endpoint
B, and back.

Main Returns to the FRS Card Main Screen. If changes are made to settings and
not saved, you will be prompted to save or lose changes.

End Points

STATE

Frame Relay
L Network ]

Figure 2-5.Typical FRS Endpoint Circuit

FRS Card

The State setting shows the status of the circuit. The options are stdby and actv. This setting
showsthe administrative state of the circuit. The operational state of each of the endpoints of
the circuit is shown in the STATUS column.

ENDP A

Endpoint A isthe FRS port used to provide service to the primary end of the PVC. All of the
endpoint names assigned on the PV C Endpoints Screen (discussed earlier) are eligible

options.

IMACS System Release 5.1.6
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ENDP B

Endpoint B isthe FRS port used to provide service to the secondary end of the PVC. All of
the endpoint names assigned on the PV C Endpoints Screen (discussed earlier) are eligible
options.

ALT A

Alternate Endpoint A isthe FRS port used to provide backup service to the primary end of the
PV C. All of the endpoint names assigned on the PV C Endpoints Screen (discussed earlier) are
eligible options.

ALT B

Alternate Endpoint B is the FRS port used to provide backup service to the secondary end of
the PV C. All of the endpoint names assigned on the Endpoint screen (discussed earlier) are
eligible options.

SWCH A

The Switch A setting identifies the method used to switch from the primary Endpoint A to the
Alternate Endpoint A. The options are manual and w/to (with time-out). If w/to is chosen, a
second setting appears for the user to select the time-out period (in minutes) from 1 to 60.

In the event of afailure of the primary endpoint, a setting of manual allows the user to
manually switch from primary to the aternate endpoint. When the primary endpoint is
restored, the user must manually switch it back again.

In the event of afailure of the primary endpoint, a setting of w/to will automatically switch
the PV C from primary to alternate. When the primary endpoint is restored, the system will
automatically switch it back again after the predetermined time set by the user.

SWCH B

The Switch B setting identifiesthe method used to switch from the primary Endpoint B to the
Alternate Endpoint B. The options are manual (pressing “b” from the bottom line of the
screen), and w/to (with time-out). If w/to is chosen, a second setting appears for the user to
select the time-out period (in minutes) from 1 to 60.

In the event of afailure of the primary endpoint, a setting of manual allows the user to

manually switch from primary to the aternate endpoint if he chooses. When the primary
endpoint is restored, the user must manually switch it back again.
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In the event of afailure of the primary endpoint, a setting of w/to will automatically switch
the PV C from primary to alternate. When the primary endpoint is restored, the system will
automatically switch it back again after the predetermined time set by the user.

STATUS

The Status column shows the status of the Primary and Alternate endpoints and the connection
of the PV C. You cannot edit thisfield. Thevaluesare“A” (Primary A isactive), “B” (Primary
Bisactive), “U” (the connectionisup), “a” (Alternate A isactive), “b” (Alternate B isactive)
and “D” (connection is down). Only displays status when “S” (Satus) is selected from the
bottom of the screen.
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2.3.4 FRSCircuit Performance Data Screen

The ACS-FRS card accumulates statistics that show performance characteristics of each
circuit. To access the FRS Circuit Performance Data Screen, highlight one of the circuits on
the FRS Circuits Screen and press “p” (Perf). Figure 2-6 shows atypical FRS Circuit
Performance Data Screen, and Table 2-5 lists the actionsyou can perform from its bottom line.

The circuit performance datais kept in 15-minute (900 seconds) timeincrements for atotal of
96 periods (24 hours). Each screen shows the current 15 minute segment and the past 12
periods with totals at the bottom of the column. Press“d” to page backward through the
previous 96 periods, or “u” to page forward through these periods. After each period, the
oldest 15-minute segment (from exactly 24 hours ago) is discarded. Since information is not
updated on screeninreal time, you must press“r” (Refresh) periodically to obtain up-to-date
statistics for the current period.
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Figure 2-6.Typical Circuit Performance Data Screen
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Table 2-5. Circuit Performance Data Screen Actions

Action Function

Refresh Since performance statistics are not updated on screen in “rea” time, the
refresh key must be pressed to obtain updated performance figures.

Clear Clears all performance statistics for the highlighted port.

PgUp Pages up through the 96 time segments.

PgDn Pages down through the 96 time segments.

ConG Brings up the Circuit Congestion Data Screen. See the Circuit Congestion
Data section of this chapter.

Man Returns to the Circuits Screen.

AB FRAMES

The AB FRAMES counter shows the total number of frames sent from endpoint A to endpoint
B.

BA FRAMES

The BA FRAMES counter showsthetotal number of frames sent from endpoint B to endpoint
A during the time period.

AB BYTES

The AB BY TES counter showsthe total number of bytes sent from endpoint A to endpoint B
during the time period.

BABYTES

The BA BY TES counter showsthe total number of bytes sent from endpoint B to endpoint A
during the time period.

AB DRP

The AB DRP counter shows the total number of frames dropped that were sent from endpoint
A to endpoint B during the time period.

BA DRP

The BA DRP counter shows the total number of frames dropped that were sent from endpoint
B to endpoint A during the time period.
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STATUS

The Status column shows the status of the selected circuit during the 15-minuteintervals. The
Status valuesare A or a (capital A means endpoint A was switched from alternate to primary
and lower-case a means the endpoint A was switched from primary to aternate); B or b
(capital B means endpoint B was switched from alternate to primary, lower-case b means
endpoint B was switched from primary to alternate); D (connection was down during that
period); and S (circuit was placed in standby state during that period).
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2.3.5

2-18

Circuit Congestion Data Screen

The ACS-FRS card al so accumul ates statistics that show you the congestion characteristics of
each of the circuits. To access the Circuit Congestion Data Screen, press“g” (conG) in the
FRS Circuit Performance Data Screen. Figure 2-7 shows atypical Circuit Congestion Data
Screen, and Table 2-6 lists the actions you can perform from its bottom line.

The data on this screen is kept in 15-minute (900 seconds) time increments for atotal of 96
periods (24 hours). Each screen shows the current 15 minute segment and the twelve past
periods with totals at the bottom of the column. Press“d” (pgDn) to scroll backward through
the previous 96 periods, or “u” (pgUp) to scrall forward through these periods. After each
period, the oldest 15-minute segment (from exactly 24 hours ago) is discarded. Since
information is not updated on screen in real time, you must press “r” (Refresh) periodically
to obtain up-to-date statistics for the current period.
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Figure 2-7. Typical Circuit Congestion Data Screen
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Table 2-6. Circuit Congestion Data Screen Actions

Action Function
Refresh Since performance statistics are not updated on screen, you must press “r”
to obtain updated performance figures.
pgUp Pages up through the 96 time segments.
pgDn Pages down through the 96 time segments.
A->b Selects the direction of the congestion data.
B->a Selects the direction of the congestion data.
Main Returns to the Circuit Performance Data Screen.
GREEN FR

The Green Frames counter showsthetotal number of frames sent on the circuit that fell within
the Committed Information rate contracted with the carrier during the time period.

DROP

Thefirst DROP shows the number of Green Frames that were dropped by the card during the
time period.

YEL FR

This counter showsthetotal number of frameson the circuit that exceeded the Bc rate but were
within the Be rate assigned to the endpoint during the time period.

DROP

The second DROP shows the number of Yellow Frames that were dropped by the card during
the time period.

RED FR

This counter shows the total number of frames on the circuit that exceeded the Be rate
assigned to the endpoint during the time period.

DROP

The third DROP shows the number of Red Frames that were dropped by the card during the
time period.
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FECN

The Forward Error Congestion Notification counter logs the number of frames with the FECN
bit set by the system. Thisflag tells you that congestion avoidance procedures should be
initiated.

BECN

The Backward Error Congestion Notification counter |ogs the number of frames with the

BECN bit set by the system. This flag tells you that congestion avoidance procedures should
be initiated.
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2.3.6

Port Performance Data Screen

The ACS-FRS card also accumulates statistics that show you the performance characteristics
of each active port. To addressthe Port Performance Data Screen, highlight one of the 68 ports
on the ACS-FRS Card Main Screen and press“p” (Perf). Thiswill access the Port
Performance Data Screen associated with the selected port. Figure 2-8 shows atypical Port

Performance Data Screen, and Table 2-7 lists the actionsyou can perform from its bottom line.

The data on this screen is kept by 15-minute (900 seconds) time increments for a total of 96
periods (24 hours). Each screen shows the current 15 minute segment and the past 12 periods

with totals at the bottom of the column. Press “d” (pgDn) to page backward through the

previous 96 periods, or “u” (pgUp) to page forward through these periods. After each period,
the oldest 15-minute segment (from exactly 24 hours ago) is discarded. Since information is

not updated on screen in real time, you must press “r” (Refresh) periodically to obtain

up-to-date statistics for the current period.
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Figure 2-8. Typical Port Performance Data Screen
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Table 2-7. Port Performance Data Screen Actions

Action Function
Refresh Since performance statistics are not updated on screen in “rea” time, the
refresh key must be pressed to obtain updated performance figures.
Clear Clearsall performance data for the highlighted port.
pgUp Scrolls up through the 96 time segments.
pgDn Scrolls down through the 96 time segments.
Main Returns to the System Main Screen.
PORT

The Port setting shows the port number associated with the performance statistics on this
screen. Thiswasthe port highlighted on the Main screen when the “P” key was pressed. The
FRS card has a maximum of 68 ports.

FRAME Rx

The Frame Received column tabulates the total number of frames received during the 15
minute period.

FRAME Tx

The Frame Transmitted column tabulatesthe total number of framestransmitted during the 15
minute period.

OCTETSRX

The Octets Received column tabul atesthe total number of bytesreceived during the 15 minute
period.

OCTETSTX

The Octets Transmitted column tabulates the total number of bytes transmitted during the 15
minute period.

DRPRx

The Dropped (frame) Received column tabulates the total number of frames dropped on port
while being received.
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DRPTx

The Dropped (frame) Transmitted column tabulates the total number of frames dropped before
being transmitted during the 15 minute period.

STATUS
The Status column shows different status conditions of the port during each 15-minute period.

The status codes are listed at the bottom of the screen. The status codesare T (DTE down), C
(DCE down), L (loopback), and S (standby).

2.3.7 LMI Data Screen

Local Management Interface informationisdisplayed onthe LMI Data Screen. To accessthis
screen, press“L” inthe ACS-FRS Card Main Screen to invokethe L mi command. Figure 2-9
shows atypical LMI Data Screen, and Table 2-8 lists the actions you can perform from the
bottom line of this screen.
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Figure2-9.Typical LMI| Data Screen
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Table 2-8. LM| Data Screen Actions

Action Function
Refresh Saves changes to settings.
Clear Returns all settingsto the last saved state.
Main Returns to the System Main Screen.

STATUSINQ. RX

The Status Inquiry Received figure shows the total number of statusinquiry requestsreceived
by the DCE.

STATUSTX

The Status Transmitted figure shows the total number of “keep alive” and full statusinquiries
sent by the DCE.

ASYNC STATUSTX

If the ASYNC parameter in the ACS-FRS card Main Screen is set to yes for the port,
asynchronous status packets transmitted by the DCE are tabulated in this figure.

SEQ # MISMATCH

The Sequence Number Mismatch figure shows the total number of sequence number errors
have been received by the DCE.

TIMEOUTS

The Timeouts figure shows thetotal number of timesthat expected requestsfromthe DTE are
missed.

BAD HDLC FRAMES

The Bad HDL C Frames figure shows the total number of HDLC errors received on this port.

INVALID FRAMES

The Invalid Frames figure shows the total number of short frames or frames with invalid FR
headers received on this port.
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NO ROUTE FRAMES

The No Route Frames figure shows the total number of frames received that have incorrect or
unknown DLCI for this port.

STATUSINQ. TX

The Status Inquiry Transmit figure shows the total number of status inquiry requests
transmitted by the DTE.

STATUSRX

The Status Received figure shows the total number of “keep alive” and full status inquiries
received by the DTE.

ASYNC STATUSRX

If the ASYNC parameter in the ACS-FRS card Main Screen is set to yes for the port,
asynchronous status packets received by the DTE are tabulated in this figure.

SEQ #MISMATCH

The Sequence Number Mismatch figure shows the total number of sequence number errors
have been received by the DTE.

TIMEOUTS

The Timeouts figure shows thetotal number of timesthat expected requestsfromthe DTE are
missed.
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2.3.8 Global Setup Screen

The Global Data Screen allows you to identify the frame relay server by its IP address. To
accessthisscreen, press“ g’ inthe ACS-FRS Card Main Screen to invoke the Glob command.
Figure 2-10 shows the Global Data Screen, and Table 2-9 lists the availabl e actions from the
bottom line of this screen.
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Figure 2-10. Global Data Screen

Table 2-9. Global Data Screen Actions

Action Function
Save Saves changes to settings.
Undo Returns all settingsto the last saved state.
Refresh Redraws the screen.
Main Returnsto the System Main Screen. If changes are made to settings and not
saved, you will be prompted to save or lose changes.

|P ADDRESS

Enter the IP address for the frame relay server in thisfield.
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2.4

2.5

NETMASK

Enter the Netmask addressin thisfield. Thisisthe Netmask for the Integrated A ccess System.
This address is also assigned on the Interface card’s | P Screen.

ACSFRS Card Error M essages

Refer to Appendix B in the System Reference Guide for further information on Error
M essages regarding this card.

ACS-FRS Card Troubleshooting

Problems with a FRS card could indicate a number of causes. Some possibilities are:

* T1orE1network failure

*  Improper frame relay network configuration

* Improper FRS card configuration

*  Improper user card configuration

*  Faulty cabling between the DTE and user card

*  Improper DTE configuration

Typically, aproblem isindicated by theinability to send or receive framerelay traffic through
the FRS card. There are numerous ways of isolating and clearing the problem. When
troubleshooting frame relay communications problems through an FRS card, follow this
general sequence:

1. If all Frame Relay traffic isaffected, verify that the US/EUR jumper is correctly placed
to match the US/EUR jumper on the chassis. The FRS card performs a self-test on
power-up. A “healthy” card will have agreen LED lit on the front panel. Do not
proceed with further steps until agreen LED is present.

2. Verify that the T1 or E1 network isworking properly by checking for current CGA-Red
and CGA-Yellow alarms (see Chapter 3-A for alarm viewing instructions). If no CGA
alarms are present that would affect the frame relay traffic, continue with step 3.

3. Verify that the FRS port is connected to the proper WAN card and time slot or user card
port and that the correct type of LMI is selected. If auser card port is used, verify the
configuration settings on the user card port and the cable connection to the DTE. The
LMI must be UP for datato flow on the circuit. Do not proceed with further steps until
the LMI isup.
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4. Go to the Port Performance Monitoring Screen by pressing P from the FRS Main
Screen. Analyze the register and status information provided to help determine the
cause of the problem.

5. Go to the Circuits Screen of the FRS card (which can be accessed by selecting Circ
from the FRS Main Screen). Verify that the affected circuit STATUS is up (indicated
by a“U”). If it isnot up, this may indicate that an LMI is down in the far end of the
circuit. Highlight the affected circuit and type P and the performance registers for the
circuit will appear. Analyze theinformation provided to help determine the cause of the
problem.

6. Loopbacksare availableonthe“C” portsonly. If a“C” port withan LM islooped back
toward itself, the PORT TY PE must be nni for the loopback to function.

7. If the FRS card is determined to be faulty, replace it and return the faulty unit for repair
to the location specified by your distributor.
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ACS-FRS Card (Model 881160)

Input/Output Ports
Input Traffic Ports
Output Traffic ports
Output Port types
Max Frame Size
Traffic Bandwidth
Performance
Number of PVCs
System Capacity
Management

Connectivity

LMI Options
Information Rates
Congestion Handling
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68 logical ports (maximum)

T1, E1, fT1, fEL, V.35, R$422, EIA530, OCU-DP, FRAD

T1, E1, fT1, fEL, V.35, R$422, EIA530

UNI DCE, UNI DTE, NNI, Nx64K/56K FRAD

4K Bytes

8 Mbps Full Duplex

4,000 Frames per second (maximum)

128

Maximum 3 per System

RFC1315 DTE MIB, Frame Relay Service MIB, SNMP Alarm Traps
per RFC 1215

SNMP or TELNET

Q.933 Annex A, ANSI T1.617 Annex D, LMI (Gang of 4), None
CIR = 0t0 2048 Kb/s, Bc = 0 t0 2048 Kb, Be = 0 to 2048 Kb
FECN, BECN
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Chapter 3
MCC Card

3.1

3.2

3.21

| ntroduction

This chapter provides installation, configuration, and troubleshooting information for the
Management Channel Concentrator (M CC) card.

Note that this card is labeled as an ACS card on its faceplate gjector, and it is called an
ACS-MCC card only in the user interface screens described in this chapter. Throughout this
chapter, it is referred to as the ACS-MCC card.

ACSMCC Card Descriptions

ACS-MCC Card Description (881360)

The ACS-MCC card uses 631xx MCC firmware and allows you to manage remote | ntegrated
Access Systems by using TCP/IP or SNM P/UDP/IP communication protocols. The control
link to each remote system can bethe FDL (Facility Data Link) bitsof an ESF-framed T1 line.
Or, for an E1 lineg, thislink can usethe Sa4 bitsin the frame alignment words of the E1 signal.
Full timeslot B7R requiresa DACSII 6.1 or equivalent. MCC doesn't talk direct to FDL link,
thisrequires a DACsto convert full timeslot B7R to B4R.

The ACS-MCC card incorporates four Munich32 chips (two on the main board and two on a
daughterboard). which alow up to 128 WAN interfaces. The ACS-MCC card also supports
three configurable high-speed ports (C1, C2, and C3), plus an Ethernet 10Base-T port for
LAN routing management.

The MCC can route | P datagrams between al of itsinterfaces, based on each datagrams IP
destination address. Datagrams are directed (or routed) to the interface carrying the sub-net to
which the datagram belongs or is being transported to, according to the content of the routing
table. The routing table may be supplied with dynamic routes from the Routing Information
Protocol (RIP) when enabled. If no match isfound in the routing table, a default route can be
designated to direct all unresolved datagrams to a specific interface.

Figure 3-1 shows the role of the ACS-MCC card in a Network Management System. Both
SNMP aarm trapsand TELNET configurationsrun over this path. They can usethe FDL (T1
line), the Sa4 bit of the frame alignment word (E1 line), or afull DSO time slot of a T1 or E1
line.
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TheFDL isa4 kbps channdl that uses every other framing bit of the T1 extended superframes.
When the FDL isused for remote system control viaTCP/IP, T1 performance statistics are not
gathered.

The Sa4 bit of the E1 frame alignment word is the first bit of time slot 0 of each frame. This
bit is called the national bit; it also comprises a4 kbps data channel.

Remote

System 4Kbps TCP/IP FDL
or SA4 Circuits

Remote Up to 128 B7R/B4R Up to 64 DS-0s
System formatted DS-0s on ports C-1 to C-3

T1/E1 l W Single
M
C
C

Remote
System

Remote

System K C'.:
/

Ethernet
Connection

Workstations

R
emote o0

System
DACS lI System Unit

Remote
System

Remote
System

Remote
System

Figure 3-1.Typical MCC Application

If the FDL isused to transmit and receiveinformation, aDACSII (6.1 or higher) must be used
to convert the FDL/IP information into DS0. On point-to-point circuits, the DACSII is not
needed. The M CC can also be used to create larger “trees’ in which the high-speed ports (C1,
C2, and C3) can interconnect the different ACS-MCC cards in the hierarchy.

3211 Jumper/Switch Settings

The ACS-MCC card does not have any jumpers or switch settings.

3.2.1.2 InstallingtheCard

Insert the ACS-MCC card into one of the server card chassis dots (P1 to P3). The system can
accommaodate up to three server cards.
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3.3 ACSMCC Card User Screens and Settings

3.31 ACSMCC Card Main Screen (Ethernet Port Configuration)

The ACS-MCC card routes datagrams onto Ethernet at the NM S site for communicationswith
the NMS. Figure 3-2 shows the ACS-MCC Card Main Screen, in which you must set various
parameters for the Ethernet interface. To go to this screen, highlight the desired card in the
System Main Screen and press <Enter>.

“g Integrated Access System - HyperT erminal
Fle Edit %iew Cal Transfer Help
sEEE N ENE
E|
unknown Rew DO-0 Ser 00244 | D2-04-96 00:34
Version #:1.1
E

STATE ool

IPALDDR in

HNETHSE in

DEF RT none

RIF off

5H off

WEIGHT o1

FRUT-MALIN bxr

FRNT-SUE bxr

IF-TYFPE Unnu

Bave | Undo | Refresh Copy < = porT | Hstat | Main

-
|Connected 0:00: 21 [wT100 |9600 8:N-1 [SCROLL  [CAPS [NUM  [Captuie  [Frint echo A

Figure 3-2. Typical ACS-MCC Card Main Screen

The bottom highlighted line of this screen shows numerous actions that you can perform from
this screen. To perform the desired action, simply press the key shown by a uppercase | etter.
For example, to save your configuration settings, press “s’ to invoke the Save command.
Table 3-1 lists the available screen actions, and Table 3-2 summarizes the ACS-MCC card
Main Screen parameters and avail able option settings. These parameters and settings are a'so
described in the following paragraphs.
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Table 3-1. Main Screen Actions

Action Function
Save Saves changes to settings.
Undo Returns all settings to the last saved state.
Refresh Redraws the screen.
Copy Copies the contents of the current column to the next column. Useful if

you change alot of entriesin one column and want to repeat those changes
in subsequent columns.

< The “less than” symbol scrolls backward through the 128 ports associated
with this card.
> The* greater than” symbol scrollsforward through the 128 ports associated

with this card.

porT (C1-C3)

The port option alows you to “jump” to a specific port. Enter the number
of the port you wish to see, press the <Enter> key, and the requested port
will be displayed. To return to the Main Screen, press “e” and then press

MCC Card

<Enter>.

Nstat Displaysthe Network Data Screen.
Main Returns to the System Main Screen. If changes are made to settings and
not saved, you will be prompted to save or lose changes.
Table 3-2. Main Screen Option Settings and Defaults
Par ameter User Options Default

STATE stdby  actv stdby
IPADDR ip 0.0.0.0
NETMASK ip 0.0.0.0
DEFRT none stat dyn none
RIP off rx tx rx/tx off
SH off on off
WEIGHT 01-15 01
FMT-MAIN bxr hdic bxr
FMT-SUB bxr hdic bxr
IF-TYPE unnum num unnum

STATE

The State setting determines whether the port is active or inactive. Set the State to stdby
(standby) to disable the Ethernet port, or choose actv (active) to enable the port.

IPADDR

When configured for unnumbered interfaces, the |P Address setting identifies the global 1P
Address of the MCC. This address isthus valid regardless of the state of the Ethernet port.
When configured for numbered interfaces, the | P address of the Ethernet port identifiesthe IP
address of the Ethernet interface only.
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NETMASK

The IPADDR together with the NETMASK identifies the IP network for the Ethernet
interface. Any valid netmask addressis acceptable.

DEF RT

The Default Route setting identifies the |P Address of the port used to forward | P datagrams
with destination unknown to the MCC. When stat (static) is selected, the IP address must be
entered by the user. When dyn (dynamic) is selected, the IP addressis dynamically assigned
by arouter. RIP must be turned on if dyn is selected. The default isnone.

RIP

When the Routing I nformation Protocol (RIP) setting is off (default), no RIP traffic isallowed
into or out of the Ethernet interface. Setting this variable to rx allows incoming RIP traffic

only, while setting it to tx allows only outgoing RIP traffic. Setting this variable to rx/tx
allows both incoming and outgoing RIP traffic.

v

Note: Dueto the high number of interfaces on the ACS-MCC card and the relatively low
bandwidth of the Munich interfaces, you should be careful when implementing the
RIP option.

SH

When the Split Horizon (SH) variableis set to on, the ACS-M CC card does not automatically

send RIP information along routesit “learned” through the same interface. The default is off.

WEIGHT

The Weight parameter assigns aweighting variable to the specified interface. The number

must be between 1 and 15. The default is 1.

FMT-MAIN

This parameter is used to indicate the format of the 64 ports on the main board. When bxr is

selected, ports 1 through 64 are configured to B4R (E1) or B7R (T1). When hdlc is selected,
ports 1 through 64 are configured to 64 kbps. (See note below for exception.)
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FMT-SUB

This parameter is used to indicate the format of the 64 ports on the sub-board. When bxr is
selected, ports 65 through 128 are configured to B4R (E1) or B7R (T1). When hdlcisselected,
ports 65 through 128 are configured to 64 kbps. (See note below for exception.)

Note: The only invalid configuration for FMT-MAIN and FMT-SUB occurs when
FMT-MAIN = bxr and FMT-SUB = hdlc. This configuration is not supported.

IF-TYPE

The IF-TY PE parameter determines the |P addressing scheme to be used by all interfaces
(except the Ethernet interface, which is always numbered). The default option is unnum,
which causes the interfaces to be unnumbered. When configured in this manner, the MCC is
addressed through the global | P address of the Ethernet interface, regardless of the originating
interface, and the IP address of all interfaces (except the Ethernet interface) is determined by
the interface on the remote end. Selecting unnum may help conserve IP address, but may not
be compliant with the HP OpenView network management system.

The num option alows for numbered interfaces. When this option is selected, each interface
isassigned alocal IP address on the same network as (but different from) the remote device.
Two broadcast | P addresses are al so reserved for each interface, for atotal of four | P addresses
per port. Numbered interfaces are industry-standard, and are compliant with the HP
OpenView network management system.
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3311

C-Port and Numbered Port Configuration (1.1 Version Only)

After establishing the card’s Ethernet parameter settings, configure the card’s ports. From the
ACS-MCC Card Main Screen, press “t” (por T command) to go to its ports. The ACS-MCC
card hasthree high-speed ports (C1, C2, and C3) and 128 other ports (1 to 128), in addition to
the Ethernet port.

Table 3-3 shows atypical C-Port Screen. After pressing “t” above, choose the C-ports (C1,
C2, and C3) and 128 other ports (1 to 128) to view this screen.

“g Integrated Access System - HyperT erminal
Fle Edit %iew Cal Transfer Help
0| B8] Dls
ﬂ
unknown Rewv DO-0 Ser 00244 | D2-04-96 00:36
Version #:1.1
CZ Losc]
STATE toby stdby stdby
WAN/ SERV none none none
TS nfa nfa nfa
IPALDDR ip ip ip
HNETHMSE in in in
FORMAT hdle hdle hdle
RIF off off off
3H off off off
WEIGHT o1 o1 o1
Save | Undo | Refresh Copy < > | porT | Nstat | Main
-
|Connected 0:02:05 [wT100 |9600 8:N-1 [SCROLL  [CAPS [MUM [Capture  [Print echo 7

Figure 3-3. Typical C-Port Screen

The“lessthan” (<) and “ greater than” (>) keysallow you to scroll through the other numbered
ports associated with this card. Figure 3-4 shows a Typical Numbered Port Screen. Table 3-2
lists the options and defaults for the card ports.

Table 3-3lists the actions you can perform from either screen. To perform an action, pressthe
key indicated by the capitol letter on the bottom highlighted line of the screen.

Table 3-4 lists the Port Assignment Screen parameters and available setting. These are also
described in the following paragraphs.
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“g Integrated Access System - HyperT erminal
Fle Edit %iew Cal Transfer Help

Dl=| 5(8| Ols

MCC Card

unknown

STATE
WAN/ 3ERV
T3
IFADDR
NETHSE
FORMAT
RIF

3H
WEIGHT

Version #:1.1

Save | Undo | Refresh < > | porT | WNstat | Main

Rew DO-0 Ser 00244 | 0Z-04-96 0O0:36

1 2 3 4 5 B 7 5]
m stdby  stdby  stdby  stdby stdbhy stdby stdby
none none none none none none none none
n/a n/a n/a n/a n/a n/a n/a n'a
ip ip ip ip ip ip ip ip
ip ip ip ip ip ip ip ip
b7r hvr hvr hvr hvr hir hir hir
off off off off off off off off
off off off off off off off off
o1 o1 o1 o1 o1 o1 o1 01

| Connected 0:02:47 [vT100 |9600 8-N-1 [SCROLL  [CAPS  [MUM [Captwe  [Frint echo s
Figure 3-4. Typical Numbered Port Screen
Table 3-3. Port Assignment Screen Actions
Action Function

Save Saves changes to settings.

Undo Returns all settings to the last saved state.

Refresh Redraws the screen.

Copy Copies the contents of the current column to the next column. Useful if
you change alot of entriesin one column and want to repeat those changes
in subseguent columns.

< Scrolls backward through the 128 ports associated with this card.
> Scrolls forward through the 128 ports associated with this card.

porT (C1-C3) |The port option allows you to “jump” to a specific port. Enter the number

of the port you wish to see, press the <Enter> key, and the requested port
will be displayed. To display the Ethernet port, press "€" and then press
<Enter>.

Nstat

Displaysthe Network Data Screen for the current port.

Main

Returns to the System Main Screen. If changes are made to settings and
not saved, you will be prompted to save or lose changes.
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Table 3-4. Port Screen Option Settings and Defaults

Parameter User Options Notes Default
STATE stdby  actv stdby
WAN none w1-1 through w4-2 none
TS na 1-24 1-31 na
IPADDR ip 0.0.0.0
NETMASK ip 0.0.0.0
FORMAT b7r bdr hdic fr see note 1
RIP off rx tx rx/tx off
SH off on off
WEIGHT 1-15 1

Notes.

1. For ports C1, C2, and C3, the options are hdlc (default) and fr. For ports 1 to 128, the
options are b7r (default) and b4r.

STATE
The State setting determines whether the port is active or inactive. Set the State setting to
stdby (standby) for portsyou are not using or have not yet configured. Set it to actv (active)
for ports that are ready for use.
WAN
The WAN setting identifiesthe WAN link on which the system informationissent. Thissignal
will comefrom either the distant system unit or the DACSIIO . The optionsarenoneand wl-1
to w4-2. Ports 65 t0128 are limited to WAN links w2-1 through w4-2.
TS
The Time Slot setting identifies the specific time ot on the WAN link (from the previous
paragraph) used for this particular port. The optionsare n/a, 1-24 (for T1 links) and 1-31 (for
E1 links).
IP ADDR

The IP Address setting identifies the IP Address of the remote end. Any unique valid IP
address is acceptable.
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NETMASK

The NETMASK setting together with the IP ADDR identifies the network for this port.

FORMAT

The Format setting determinesthe format of theinformation received from the remote system
unit. For the numbered ports (1-128), the optionsare b7r (for T1links) and b4r (for E1 links).
For ports C1-C3, the options are hdlc (high-level datalink control) and fr (frame relay). If fr
is selected, the user must select a DLCI (data link connection identifier), which corresponds
to the virtual circuit number of the frame relay destination address. When more than one TS
isselected, theMTU is 1,500. Theinternal MTU isexpanded by four on the WAN segment to
alow 1,500 byte frames to pass with the addition of the frame relay header without
fragmentation. When fr is selected, more than one TS must be all ocated.

RIP
When the Routing I nformation Protocol (RIP) setting isoff (default), no RIP traffic isallowed
into or out of the Ethernet interface. Setting this variable to rx alows incoming RIP traffic

only, while setting it to tx allowsonly outgoing RIP traffic. Setting thisvariableto rx/tx alows
both incoming and outgoing RIP traffic.

Note: Dueto the high number of interfaces on the ACS-MCC card and the relatively low
bandwidth of the Munich interfaces, the user should be cautious about i mplementing
the RIP option, asthereis a substantial risk of broadcast storms causing congestion
in the network.

SH

When the Split Horizon (SH) variableis set to on, the ACS-M CC card does not automatically

send RIP information along routesit “learned” through the same interface. The default is off.

WEIGHT

The Weight parameter assigns a weighting variable to the specified interface. The number
must be between 1 and 15. The default is 1.
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3.4

NETWORK DATA

The Network Data Screens provide maintenance and diagnostics information for this
equipment. Statistics begin to accumulate when the port is changed from stdby to actv and
they continue to store information until the port is changed back to stdby. These are status
information screens; you cannot edit their data.

Network Port Satistics Screen

Figure 3-5 showstypical statisticsfor anetwork port (in this case, C1 port). To view thisdata,
type“n” in the ACS-MCC Card Main Screen to invoke the Nstat command. Then, enter the
desired port number. This datais described in the following paragraphs.

“g Integrated Access System - HyperT erminal
Fle Edit %iew Cal Transfer Help

Dl=| 5(8| Ols

unknown ! M C Rew DO-0 Ser 00244 | 02-04-96 0O0:37

FORT 1 INTERFLCE

In Packets
In Octets

In Discards
In Errors
out Packets
Cout Octets
Cut Discards
Cut Errors

oo oo o o000

interFace | Ip | Refresh | Main

|Connected 0:03:13 [vT100 |9600 8-N-1 [SCROLL  [CAPS  [MUM [Captwe  [Frint echo

&

Figure 3-5. Typical Network Port Data Screen

IN PACKETS

The In Packets counter shows the total number of packets received from the remote systems
through this port.
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IN OCTETS

The In Octets counter showsthe total number of octets received from the remote systems for
this port.

IN DISCARDS

TheIn Discards counter shows the total number of packets received from the remote systems
and discarded due to lack of resourcesfor this port.

IN ERRORS

The In Errors counter shows the total number of packets received from the remote systems
that had CRC errors when received.

OUT PACKETS

The Out Packets counter shows the total number of packets sent to the remote systems by the
NMS equipment.

OUT OCTETS

The Out Octets counter shows the total number of octets sent to the remote systems by the
NM S equipment.

OUT DISCARDS

The Out Discards counter shows the total number of packets that were sent to the remote
systems and discarded due to lack of resources.

OUT ERRORS

The Out Errors counter shows the total number of errors related to packets transmitted.
Table 3-5 lists the other actions you can perform from the Network Port Statistics Screen.
These actions appear on the bottom highlighted line of the statistics screen. To perform an

action, just pressthe letter that correspondsto the uppercase | etter associated with the desired
action.
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Table 3-5. Network Port Data Screen Actions

Action Function
interFace Switches from the IP Data Screen to the Interface Data Screen.
Ip Switches from the Interface Data Screen to the |P Data Screen.
Refresh Data collection is not updated automatically. Pressing the “r” key will
update all datafields.
Main Returns to the System Main Screen.

3.4.1 MCC Protocol Sack Data Screen

Figure 3-6 showstypical statisticsfor the ACS-MCC card protocol stack. To display thisdata,
press“i” in the Network Port Statistics Screen to invoke the | p command. These statistics are

described in the following paragraphs.

“g Integrated Access System - HyperT erminal
Fle Edit %iew Cal Transfer Help

Dl=| 5(8| Ols

unknown ! Rew DO-0 Ser 00244 | D2-04-96 00:37

MCC CARD PROTOCOL STACK STATISTICS

—--— IP Hetstat --—-
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Input Datagraws Discarded
COutput Datagrams Discarded
Datagrams Forwarded
Regquests Out

-—— ICHP Netstat -—-—-—

In Messages

out Messages

In Errors

In Echo Requests

In Echo Replies

Out Echo Regquests

Out Echo Replies

In Destination Unreach.
Out Destination Unreach.

oo o oo

ooooooooo

interFace | Ip | Refresh | Main

| Connected 0:03:38 [vT100 |9600 8-N-1 [SCROLL  [CAPS  [MUM [Captwe  [Frint echo

&

Figure 3-6. Typical M CC Protocol Stack Data Screen

DATAGRAMSIN

The Datagrams In counter shows the total number of | P datagrams received from the remote
systems.
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INPUT DATAGRAMS DISCARDED

The Input Datagrams Discarded counter shows the total number of | P datagrams received that
were discarded.

OUTPUT DATAGRAMS DISCARDED

The Output Datagrams Discarded counter shows the total number of |P datagrams sent to the
remote system and discarded.

DATAGRAM S FORWARDED

The Datagrams Forwarded counter shows the total number of | P datagramsthat were received
from the remote systems and then forwarded.

REQUESTSOUT

The Requests Out counter showsthe total number of | P datagramsthat originated at the MCC.

IN MESSAGES

The In Messages counter shows the total number of ICM P messages sent by the remote
systems.

OUT MESSAGES

The Out Messages counter shows the total number of ICMP messages sent to the remote
systems.

IN ERRORS

The In Errors counter shows the total number of |CM P messages sent by the remote systems
and had errors when received.

IN ECHO REQUESTS

The In Echo Requests counter shows the total number of ICM P echo requests sent by the
remote systems.
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IN ECHO REPLIES

The In Echo Replies counter shows the total number of ICM P echo replies sent by the remote
systems.

OUT ECHO REQUESTS

The Out Echo Requests counter shows the total number of ICMP echo requests sent to the
remote systems.

OUT ECHO REPLIES

The Out Echo Replies counter showsthe total number of ICMP echo replies sent to the remote
systems.

IN DESTINATION UNREACH

The In Destination Unreachabl e counter shows the total number of “ destination unreachable”
requests sent by the remote systems.

OUT DESTINATION UNREACH

The Out Destination Unreachable counter shows the total number of “destination
unreachable” requests sent to the remote systems.
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3.6
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ACSMCC Card Error M essages

Refer to Appendix B in the System Reference Guide for further information on Error
M essages regarding this card.

ACS-MCC Card Troubleshooting

M CC card problems could indicate a number of possible causes, including:

Misconfigured | P parameter at the far end

Faulty cabling between the MCC LAN port and the LAN
T1 or E1 network failure

Improper network configuration

Improper MCC card configuration

Typically, a problem isindicated by the inability to route | P traffic to/from or through the
MCC card. You can perform numerous tasks to isolate the trouble and clear it. When
troubleshooting problems on IP communications through an MCC card, follow this general
sequence:

1. If al IPtraffic is affected, verify that the US/EUR jumper is correctly placed to match
the US/EUR jumper on the chassis. The MCC card performs a self-test on power-up.
A “healthy” card will have agreen LED lit on the front panel. Do not proceed with
further steps until agreen LED is present.

2. Verify that the Ethernet Port (E) isactv and that the correct |P address (| PADDR) and
NETMASK have been entered. At this point, attempt to “ping” (from the CPU card
TCP/IP screen) the | P address of the M CC Ethernet port from another device on the
LAN. Pressing N from this screen will display the Network Statistic registers for the
Ethernet port. Analyze the information to determine the cause of the failure. Do not
proceed with further steps until this ping is successful.

3. From the CPU Main Menu screen, go to the TCP/IP screen by pressing |. Verify that
the options and addresses on the TCP/IP screen are correct. Press“P” (for ping) and
enter the |P address of the MCC card Ethernet port.

4. 1f Step 3is not successful, verify that the DEFAULT IP PORT is set to serv and that
the DEFAULT IP SLOT is set to the chassis slot in which the MCC card resides (P1,
P2, or P3). At this point, attempt to ping the card again by pressing P. Do not proceed
until this ping is successful.

5. Verify that the T1 or E1 network isworking properly by checking for current CGA-Red

and CGA-Yellow alarms. If no CGA aarms are present that would affect | P traffic,
continue with step 6.
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6. Verify the configuration settings for the affected MCC port. Be sure the port is
connected to the proper WAN card and port, that the correct FORMAT is selected and
that the appropriate |P address (IPADDR) and NETMASK have been entered. If these
assignments appear correct, go back to the CPU TCP/IP menu and ping the address of
the remote device connected to that MCC port. If thisis not successful, ping back
toward the MCC card from the remote device. Pressing N from the MCC card Port
screen will display the Network Statistic registersfor the port. Analyze theinformation
to help determine the cause of the failure. The problem may be either in the network
between the M CC port and the remote device, or incorrect | P addressing/configuration
of the remote device.

7.1f the M CC card isdetermined to befaulty, replaceit and return the faulty unit for repair
to the location specified by your distributor.

Server Cards IMACS System Release 5.1.6 317



ACS-MCC Card Troubleshooting MCC Card

3-18 IMACS System Release 5.1.6 Server Cards



ACS-PRI/BRI Card I ntroduction

Chapter 4
ACS-PRI/BRI Card

4.1

411

4111

41.1.2

| ntroduction

The ACS-PRI/BRI server card (881162) uses 651xx firmware and offers users the ability to
effectively terminate and manage both dedicated and switched carrier servicesin asingle
system. This capability allows usersto pick the most cost-effective services for both
permanent connections (e.g., LAN-to-WAN) and periodic connections (e.g., video
conferencing). In addition it also enables originating and receiving callsto BRI cards.

Three specific features enable the system to use ACS-PRI/BRI services, and are covered in
this chapter. These features are:

e ACS-PRI/BRI server card

e  Call profiles (accessed from the Interface Card)

e  HSU-AD 530/35 switched services data card

The switched servicesHSU card information isrepeated in the chapter on HSU cards, and the
call profile information is repeated in the Interface Card chapter.

Definitions

Timedot

Each T1 or E1 WAN link accessed by the system is subdivided into individual 64 kbps
channels called timeslots (T1 has 24 timeslots, E1 has 32). A timeslot issometimesalso called
aDS0 or aB (bearer) channel. While all three terms refer to the same concept, this manual
will assign arbitrary definitions to distinguish timed ots controlled by ISDN from those that
are not.

DSO

A DSOisatimeslot on any WAN link that isnot controlled by an | SDN signaling channel
(the D channel). Thus, DSO0s are controlled via assigning user portsto WAN timeslots (see
individual user card chapters) and via setting up cross-connect circuits (see Chapter 4, System
Configuration and Operation in the System Reference Guide).
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41.1.3

4114

4115

41.1.6

41.1.7

4-2

B Channd

A B channel isatimeslot on any WAN link that js controlled by an ISDN D channel. B
channel assignments to WAN links are used dynamically by the system asincoming and
outgoing ISDN calls occur.

In the system, every timeslot is either aB channel or a DS0. Users can define which iswhich
viathe D channel configuration screen described later in this chapter.

D Channd

A D channel carriessignaling information for all B channelswith which it isassociated. Each
D channel occupies an entire timed ot which is dedicated to ISDN signaling. The D channel
can aso be used to log into a remote system unit (see later in this chapter).

Facility

A facility isanother term for an individual T1 or E1 WAN link.

Interface

The term “interface” is used interchangeably with facility when referring to an ISDN link.

NFAS (Non-Facility Associated Signaling)

A basic ACS-PRI/BRI facility isaT1 link that consists of 23 B channels and 1 D channel
(23B+D), or an E1 link that consists of 30 B channels and 1 D channel (30B+D). Note that
onetimeslot on any E1 link isreserved for maintenance use and is neither a B channel nor a
D channel. The D channel providessignaling for all (23 or 30) of the B channelson thefacility
carrying the D channel.

However, many ISDN applications have relatively low call rates (i.e., the D channel is not
very busy), but need more than 23 (or 30) B channelsto carry user (bearer) traffic. In these
cases, a D channel can be set up to perform signaling not only for the B channels on its own
facility, but also for B channels on other facilities (i.e., other TL/E1 WAN links). When aD
channel is so provisioned, it is considered to be performing non-facility associated signaling
(NFAS).

Some carriers’ implementations of NFAS allow one D channel to carry signaling for up to 20
facilities (i.e., 479 B channelsand 1 D channd in a T1 environment). However, the system is
limited to 8 WAN links. Thus, the system limit for NFASis 191B+D in T1 environments (8
times 24 minus 1 D channel), and 239B+D in E1 environments (8 times 30 minus 1).
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41.1.8

412

Trunks

AnISDN trunk isalogical division of B channelspertaining to aD channel. It consists of one
or more contiguous or non-contiguous B channels. All B channelsin atrunk must belong to
the same D channel. However, atrunk may be assigned across different physical interfaces
when NFAS is used.

Selecting D Channels, B Channels, and DS0s

The D channel configuration screens described later in this chapter show how to configure D
channels, assign B channels to one or more D channels, and how to identify dedicated DSOs
that cannot be used as B channels. This section will give afew examples of applications that
would require various combinations of D channel(s), B channels, and DS0s.

Figure 4-1 shows an application whereasingle D channel performs|SDN signalingfor 8 T1's
worth of B channels (191 B+D). There are actually 8 separate T1 facilities: seven with 24 B
channels each, and one with 23 B channels and one D channel.

Carrier
ISDN Switch

7 Facilities With 1 Facility With 23B+D
24B Each

Figure 4-1. 1SDN Channels: 191B+D
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Figure 4-2 shows an application where auser needs|essthan 23 B channels (say 6 B channels
for video), and some dedicated DSOs (say 12 for LAN-WAN interconnect). In this case, the D
channel, B channels, and the DS0s all run on the same facility from the equipment to the
carrier. Inside the carrier’s facility access point, the D and B channels are extracted from the
facility and sent to the ISDN switch, and the 12 DSOs are extracted from the facility and sent
to the carrier's dedicated DACS network. In this example, 5 timeslots are unused.

Carrier
DACS

Carrier
ISDN Switch

Carrier

DACS >

o,

————1

12 DS-0s

T1 With: 1D Channel
6 B Channels

12 DS-0s

5 Unused Timeslots

Figure4-2. DSOs and B Channels on the Same Facility
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Figure 4-3 shows an application that requires 3 D channels. The user has ordered a 23B+D
facility to each of two different carriers. Thethird facility isalocal NFAS (47B+D) connection
to the user’s PBX. In this application, the system will route calls from the PBX to the
appropriate carrier based on called phone number (see Call Routing section later in this

chapter).

Carrier B
ISDN Switch

Carrier A
ISDN Switch

> >

23B+D 23B+D

| "" % NFAS 47B+D

|

oo

ISDN PBX

Figure 4-3. ACS-PRI/BRI Linksto Two Carriersfrom an ISDN PBX
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4-6

Networ k and User Side Protocols

In the exampl e application shown in Figure 4-3, there is an important difference between the
two D channelsterminating in the carrier switchesand the D channel terminating in the user’s
PBX. The I SDN signaling protocol that runs on the D channel is not symmetrical. Signaling
messages are treated differently depending on whether the D channel is setup to run the
network side protocol or the user side protocol. All carrier switches run the network side
protocol, and all user devices connected directly to a network switch must run the user side
protocol. In general, network side applications cannot be connected to other network side
applications. L ocal routing, the exception to thisrule, isexplained in the next section.

Figure 4-4 shows how the application in Figure 4-3 would be set up if the user’s PBX was not
connected to the system.

The disadvantage of this configuration is that the PBX may not be able to support two D
channels, may not be able to handle the differencesin D channel protocols between the two
carriers, and may not be able to route calls to the appropriate carrier.

Carrier A Carrier B
ISDN Switch ISDN Switch

> >

Network Side Network Side

23B+D 23B+D

User Side User Side

|

(]
ISDN PBX

Figure 4-4. ACS-PRI/BRI Linksto Two Carriers

Figure 4-5 shows how the system overcomes these disadvantages. Note that the configuration
in Figure 4-5isidentical to the onein Figure 4-3.
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Figure 4-5 highlights the ability of the system to be able to set the protocol between network

side and user side for each D channel it uses. Since the PBX can only run the user side

protocol, the system must run the network side protocol on the D channel connected to the
PBX. However, on the D channels connected to the carrier switches, the system must run the

user side protocaol.

Carrier A Carrier B
ISDN Switch ISDN Switch
Network Side Network Side
23B+D 23B+D
User Side User Side
Itk '::: =|  NFAsa7B+D Wﬂ
] = oo
IAD ISDN PBX

Network Side User Side

Figure 4-5. Network and User Side Protocols
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Call Routing

The system can be simultaneoudy connected to several network and user side ACS-PRI/BRI
facilitiesand to auser’sdataterminal equipment (DTE) such asavideo codec or aL AN router.
The DTE istypically connected through one or more of the system’s HSU cards.

CallsOriginating from an HSU Port

Any call originating from an HSU port must be associated with acall profile (see Call Profiles
section). The call profile specifieswhich D channel isto carry the call. Thesystem will always
route an outgoing HSU call to B channels controlled by the D channel specified in the call
profile. If no B channels are available, the call will not be placed.

Calls Destined to an HSU Port

Each HSU port in the system that is available to receive incoming calls must be assigned a
unique primary phone number that allows the system to route an incoming call to it (see the
Dial screen in the HSU section). Optionally, a hunt group phone number (which need not be
unique) can also be assigned to the same HSU port.

When an incoming call isreceived by the system, it first scans all of the primary HSU phone
numbersto attempt amatch. If amatch occurs, the call isrouted to that HSU port. If no match
isfound, the system then searchesthe list of hunt group numbersto find amatch. The call will
be routed to the first HSU port with a matching hunt group phone number.

If amatchistill not found, the system begins searching the D channel routing tables (see next
section). If no match isfound after all searches are finished, the system rejects the incoming
call.

CallsOriginating from a D Channel

All callsoriginating from aD channel are considered incoming calls to the system because the
system isfirst made aware of the call when an incoming call message is received on the
originating D channel.

As described above, the system first tries to route any incoming call from a D channel to an
HSU port. If it cannot match the called number to an HSU port primary number or hunt group
number, the system begins looking in the D channel routing tables (see Assignment of Call
Routing Information later in thischapter). It will routethecall to thefirst D channel it matches.
If no D channel routing information matches, the call isrejected. As are used as “wildcards’
that will alow any number in its place to match. It isrecommended that onecarrier D
channel beassigned the default routing code of “ xxx-xxx-xxxx” so that therewill always
be a match.
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4.15

4.1.6

ISDN Trunks

An ISDN trunk isalogical division of B channels pertaining to the same D channel. A D
channel can have one or moretrunks. Trunkscannot beused for local routing, so unlessthe
user hasmorethan one D channel, trunkswill not apply to their system. The basic rules
for trunk assignment are:

* A single B channel cannot belong to multiple trunks simultaneously

*  Themaximum number of trunksthat can be assigned to asingle D channel is 15 (labeled
trunk “A” through trunk “ Q")

* B channdsinatrunk can be contiguous or noncontiguous

* A trunk cannot cross D channel borders, but can span different WAN links when NFAS
isused by the carrier.

After ISDN trunks are configured, users can designate a routing table where incoming trunks
can be routed to outgoing trunks. The routing table can be constructed to specify up to three
outgoing trunk paths for each incoming trunk.

The basic rulesfor trunk routing are:

»  Eachincoming trunk can be routed to up to three outgoing trunks which are prioritized
into search patterns 1, 2 or 3

»  TheD channd of the incoming trunk must be different from that of the outgoing trunk
* A trunk can be used as an outgoing trunk for more than one incoming trunks

*  All trunks must be configured before assigning them to arouting table.

L ocal Routing

Devicessuch asvideo codecs or PBX sthat aredirectly attached to the system (i.e., do not pass
through a carrier network to connect to the system) are considered “local” devices. All HSU
ports are local devices. In addition, any PRI device such asaPBX that is connected to aD
channel configured for network sideisalocal device (asexplained inthe previous section, any
D channel connected to a carrier network must be configured for user side).

Local routing isdefined as call routing between any two local devices. Because each HSU port
can be mapped by its call profile to any specific D channel (loca or non-local), users can
prevent local routing of calls originating from any HSU port by insuring that the call profile
refers to auser side (i.e., non-local) D channel.

However, calls coming into the system on aD channel (user or network) are routed based on
the called phone number, not on call profiles. Because the system does not provide billing
information, users may want to prohibit local routing of D channels. This prohibition will
forceall incoming D channel calls (user or network) to berouted to acarrier network so billing
information can be obtained. In other cases, however, users may want to enable local routing.
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Thus, if local routing isdisabled, any call coming into the system on anetwork side(i.e., local)
D channel will berouted only to auser side D channel based on the called number. Evenif the
called number matches, such a call will never be routed to an HSU port or a network side D
channel when local routing is disabled.

If local routing is enabled, then any call coming in on aD channel will be routed to the first
matching phone number, regardless of whether or not the match is for alocal device.

Figure 4-6 shows a system connected to two carriers (A and B), two ISDN PBXs, two video
codecs (#1 and #2) and aLAN router. The examples that follow help explain the call routing
parameters.

Carrier B
ISDN Switch

Carrier A
ISDN Switch

>k

D Channel #1
700-XXX-XXXX

D Channel #2

XXX-XXX-XXXX

<A
D Channel #4 i D Channel #3
ooy e [ o9
= o o
ISDN PBX #1 ISDN PBX #2

415-940-77xx 800-444-2xxx

Video Codec #1 Video Codec #2 LAN Router

700-737-2345 700-737-4567 700-737-5511

Figure 4-6. Call Routing

In the example shown in Figure 4-6, the following call routings will occur:

* Anincoming call to 700-737-2345 from either carrier will be routed to HSU port #1.

» Any outgoing call fromany HSU port will berouted to the D channel specifiedin the call
profileincluding D channels #3 and #4 to the PBXs.

e A cal to 510-623-1574 from the PBX will be routed to carrier B.
* A call to 800-444-2400 from either carrier will be routed to PBX #2.

e A cal from either PBX to 700-737-5511 will be routed to HSU #3if local routing is
enabled, but routed to Carrier A if local routing is disabled.
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4.1.7

* AcalfromPBX #1to 800-444-2095 will berouted to PBX #2if local routing isenabled,
but will be routed to Carrier B if local routing is disabled.

Call Profiles

A call profileissimilar to a speed dial button on atelephone or fax machine. The user enters
call profiles on the Interface Card and stores them in the system’s memory. The maximum
number of call profilesis six. These stored call profiles can be recalled from memory, copied
to the HSU port memory, and used by that port to dial acall. The same call profile may be
copied in the dialing memory of multiple HSU ports.

For ISDN calls, call profiles specify the D channel to use, the number to call, the data rate of
the call, the service to use, and other pertinent information required to place the call.

Before any HSU port can dial acall, it must load acall profile from the main system memory
into its own dialing memory. The HSU port can use the call profile“asis’ or change the
various parameters depending upon the calling needs. The loaded profile, including changes,
will remain associated with the HSU port until another call profile is copied from the Interface
card.
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4.2 ACS-PRI/BRI Card Description

421 ACSPRI/BRI Card Description (881162)

The ACS-PRI/BRI card is an eight-port card that offers users the ability to effectively
terminate and manage both dedicated and switched carrier servicesin a single system. Eight
D channels can be managed from a single card.

4211 Card Jumpers/Switch Settings

The ACS-PRI/BRI card does not have any jumpers or switches on its mainboard.

42.1.2 Ingallingthe Card

Insert the ACS-PRI/BRI card into one of the server card chassis slots (P1 to P3). The system
can accommodate up to three server cards.
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4.3 ACSPRI/BRI Card User Screens and Settings

4.3.1 ACSPRI/BRI Card Main Screen

The ACS-PRI/BRI card must be configured before you can useit. Figure 4-7 shown the
ACS-PRI/BRI call status screen, which can be accessed by selecting the ACS-PRI/BRI card
from the Main Screen. The information shown in italics below is for reference only. The
default ACS-PRI/BRI call status screen does not show thistype of information until after itis
configured.

“g Intearated Access System - HyperT erminal

File Edit Yiew Cal Transfer Help
0|2| 53] s =
=y
unknown | 3 PRI-ERI REewv B3i-0 Ser 00659 | 10-15-599 11:57
wver:1.3 #5 page: 1 of 1
CRef Status Called # Calling # Type Dech Bwdth
i conkected 4d167316h45 106251674 bdata i H6u
32769 answered 5103537670 105551212 bdata 2 sén
Refresh | pgUp | pgln | Config | Perf | Main
-
|Connected 2:50:05 [wT100 9600 8-1-1 [SCROLL  [C&PS  [NUM [Captue  [Frintecha 4

Figure4-7. ACS-PRI/BRI Call Status Screen

43.11 Main Screen Parameters

PAGE
The page reference shows how many pages of ISDN calls that are currently active in the

system. Users can move through the pages using the “ pgUp” and “pgDn” commands from the
Menu of Actions.
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CREF

The Call Reference number isafive digit number that uniquely identifies each call controlled
by aspecific D channel. A call reference number isvalid only for the life of the call, and may
be reused once the call is released. If the number is between 1-32768, it is an outgoing call

from the system. If the number is 32769 or larger, the call is an incoming call to the system.

STATUS

The Status column shows the current status of each active call in the system. The possible call
statuses are shown in Table 4-1 below.

Special Note: The information on this screen is not updated automatically. To receive the
latest status information, users must press“ R” (refresh) from the Menu of Actions to update
the screen.

Table 4-1. Call Satus Screen

Call Status M eaning
incoming A call has been received by the system, but has not yet been answered.
outgoing A call has been placed by the system to afar end user, but the far end has

not yet answered.

connected Anincoming call has been answered by the system, but the far end has not
yet confirmed that it knows the system has answered.

answered Both ends (system end and the far end) have answered and the call is
active.

disconnect The far end has requested a disconnect and is waiting for the system to
confirm.

released The system has requested a disconnect and iswaiting for the far end to
confirm.

CALLED #

The called number isthe phone number dialed by the originator of the call (either the system
or the far end).

CALLING #

The calling number is the phone number of the call originator.

TYPE

Thetype of the call is either voice, bdata (56k or 64k), HO (384k), H11 (1536k) or M Rate
(variable rate).
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DCH

The D Channel number isthe number of the D channel that is performing the signaling for that
call.

BWDTH

The Bandwidth field indicates how much bandwidth is being used by the call and whether it
isrestricted or unrestricted (i.e., 64u, 64r).

Table 4-2. ACS-PRI/BRI Screen Menu of Actions

Action Function
Refresh Updates the screen for calling activity since the last refresh.
paUp Scrolls list from back to front for long lists of ISDN calls.
pgDn Scrollslist from front to back for long lists of ISDN calls.
Config Invokes the D Channel configuration screen. Pressto assign D channels and
associated information.
Perf Calls up the Performance Monitoring screen (see below for detalls).
Main Returns to the Main System screen.
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D Channel Configuration Screen

The D channel configuration screen consists of a static display on the top half of the screen,
with anumber of subscreens displayed on the bottom half of the screen. The bottom half
subscreens areinvoked by selecting from the menu itemsin the menu bar at the bottom of the
D channel configuration screen.

Theuser MUST pay attention to which D channel (1-8) is highlighted when choosing | ntf.id,
Bmap or sErvices. Each of these menu selections brings up the appropriate subscreen for the
D channel that is highlighted when the menu item is selected.

Figure 4-8 shows the top level ISDN D channel configuration screen.

Note that thereisa separate column for each D channel supported by the system. Table
4-3 lists the settings controlled on this screen along with their possible and default values.

“g Integrated Access System - HyperT erminal
Fle Edit %iew Cal Transfer Help

-
unknown | P3 PRI-ERI Rew E3-0 | D2-02-96 10:31 J
4 3 4 5 3 7 g
STATE stdby stdby stdby stdby stdbhy  stdby  stdby
ALY wil-1 wil-1 wil-1 wl-1 wl-1 wl-1 wl-1 wi-1
T3 24 24 24 24 24 24 24 24
RATE 64k 64k 64k 64k 64k 64k 64k 64k
SIDE user user user user user user user user
3W. TYPE fijtsu fjitsu f£jitsu f£jijtsu f£itsu f£itsu f£itsu f£jitsu
DATA IINV no no no no no no no no

Save | Intf | Bwap | sErv | rout | special | Trunk | rt¥pe | Dial | dPom | Main

|Connected 24338 [vT100 |9600 8-N-1 [SCROLL  [CAPS  [MUM [Captwe  [Frint echo

&

Figure 4-8. D Channel Configuration Screen
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Table 4-3. Options and Defaults

Parameter User Options Default
STATE stdby conf actv stdby
WAN wl-l wil-2 w21 w22 w31 w32 wil wi-2{wl-1
TS 1-24 1-31 24
RATE 56k 64k 64k
SIDE user net user
SW. TYPE fitsu att 4 dms 1 dms 2 at5 ni_2 dpnss dass? |fjtsu

net 5 mcl
DATA INV no yes no
STATE

The State setting determines the status of each D channel. The available options are stdby,
conf or actv.

Aswith most other cardsin the system, the stdby (standby) setting keeps the resource to
which it is associated (in this case, the associated D channel) in inactive mode. When aD
channel isin stdby, it does not use any system resources such as B channels or processor time
on the ACS-PRI/BRI server card.

When aD channel isinactv (active) state, al B channelsarereserved, and the system attempts
to maintain its D channel session with the other end (e.g. switch or PBX) of the D channel. If
the D channel loses contact with the other end when it isin the active state, aD channel alarm
will be generated.

Because there are times when users want to temporarily suspend the D channel session with
the other end (e.g., when adding additional B channelsto the system), but do not want to lose
all the D channel settings already completed (see caution below), athird state has been added
to the D channels on the ACS-PRI/BRI card. The conf (configure) stateis used to initially
configure the D channel and to change the configuration later.

When aD channdl isin the configure state, it does not attempt to maintain a protocol session
with the far end. Also, B channels assigned to a D channel that is in the configure state are
reserved for the D channel, and thus are not availableto other D channels nor to other system
modul es (e.g. user ports or cross-connect) that might want to use them as DSOs. The only way
to free up B channels taken by a D channel in configure state is to free each resource
individually, or to put the D channel back into standby state.
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CAUTION!

When a D channel that iseither in actv (active) or conf (configure) stateisretur ned to standby
state, Interface ID and BMap settings are lost and returned to their default values. Thus,
caution should be exercised before returning a D channel to standby state.

4-18

WAN

The WAN setting showsthe WAN link carrying this D channdl. In standard applications (23B
+ D), the WAN link will be the same as the WAN link carrying the B channels. In NFAS
applications, this may not be the case.

TS
The TS (timedot) setting identifies the timeslot on the WAN link that carries this D channel.
Even though the system allows values that range from 1-24 for T1 linksand 1-31 for E1 links,

inamost all cases, TS 24 will be used for T1 applications and TS 16 will be used for E1
applications (when available).

RATE

The Rate parameter allows users to choose the rate of the D channel. Even though the
equipment allows values of 56k and 64k, in amost all cases, the rate of 64k will be used.

SIDE

The options for this parameter are user (user side) and net (network side). See discussion
earlier in this chapter that describes which side to choose.

SW. TYPE

The Switch Typeis selected from the possible central office equipment types to which the
system is connected. The choices are fjtsu (Fujitsu), att_4 (AT& T #4ESS), att_5 (AT&T
#5ESS:), dms_1 (DM S-100s), dms_2 (DM S-200-) ni_2 (Nationa I1SDN I1), dpnss (Digital
Private Network Signaling System), dass? (Digital Access Signaling System #2), net_5
(European ISDN), and mcl.

DATA INV
The Data I nversion option allows users to select whether or not the HDLC (High level Data

Link Control) will invert the data bits when B8ZS format is not available. In almost all cases,
DATA INV should be set to no.
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Table 4-4. ACS-PRI/BRI Screen Menu of Actions

Action

Function

Save

Saves changes to settings.

Intf

Install and change the Interface I dentifications for the highlighted D
Channdl.

Bmap

Install and change al ISDN B Channels for the highlighted D Channel.

Shows amap of all timeslotsin the system. See Assigning B Channels bel ow.

sErv

Specifies which type of billing services can be used by the highlighted D
Channel. Eight service types are available for each D Channel. Must have a
two digit address code 00-99. 24 characters are allowed. See Assignment of
Services below.

rOut

Specifiesrouting profilesfor all ISDN D Channels. See Routing of Incoming
Calls section below.

special

The Special Number tableis alist of telephone numbers that will only be
routed to the default D channel trunk. See Special Numbers section below.

Trunk

Displaysthe Trunk Routing screen. See the Trunk Routing section below.

rtYpe

The Routing type allows users to select the routing pattern for each D
channel used by the system. See Routing Type section below

Did

Activates aremote VT-100 terminal session with aremote system unit. User
enters the phone number of the remote unit (see Remote Login Using the D
Channd later in this chapter).

dPcm

This feature currently is not available for 5.0

Main

Returns to the Call Status screen. If changes are made to settings and not
saved, the system will prompt you to save or lose changes.
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Configuring ISDN Features

When one or more T1 WAN links terminating in asystem are provisioned for ACS-PRI/BRI,
users must configure the system’s ISDN features before calls can be set up.

Configuring ISDN features consist of the following four steps:
1. Assigning interface identifications to WAN link(s)
2. Assigning B channels to the D channel(s)
3. Coding the call-by-call service(s) to be used
4. Assigning call routing information

Each of these steps is accessed from the top level D channel configuration screen by selecting
the corresponding menu item to bring up the desired subscreen. Each subscreen is described
in the following sections.

Assigning Interface I dentifications

Each ISDN facility (interface) that terminates at the user’s premisesis assigned aunique | ntf.
I D (interface identification) by the carrier. Whenever the system signals the carrier switch on
the D channdl, it usesthe I ntf. | D(s) assigned by the carrier to tell the switch to which facility
(interface) it isreferring.

Note: Inthe unlikely (but possible) event that a single facility is split between two carriers
(i.e., two D channels each controlling some of the B channels on that facility), it is
possiblethat the samefacility (interface) will have two different interface | Ds—one for
each carrier. Thus, thelist of interface IDsis uniqueto a specific D channel only, but
may be repeated across different D channels.

Figure 4-9 showsthe Interface I dentification subscreen. This subscreenis accessed by placing
the cursor in the column of the desired D channel, then pressing “i”. The list of al interfaces
(WANS) then appear with their assigned interface IDs. The default value is 99, which means
“interface ID not yet assigned.” Values for the Interface ID are 00-31 and 99.
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You must assign an interface 1D to any WAN link that will contain B channels before you will
be able to assign the specific B channelsto that facility. If you assign aB channel to a WAN
that isnot assigned an Interface | D, the system message, " Intf.ID must be uniquely identified,"
will appear when you try to activate the D channel. In the example shown in Figure 4-9, for D
channel #1, the user plans to assign B channels on WAN 1-1, 1-2 and 2-1.

“g Integrated Access System - HyperT erminal
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fitsu f£itsu f£itsu ficsu f£itsu fitsu
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3 4 5 ] 7 =1
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Figure 4-9.I nterface I dentification Screen

To change an interface I D, place the cursor over the desired Intf. ID, and press the “Enter”
Key. Input the correct valuein the space provided using the up and down arrow keysand press
the “ Enter” key again. Save your work, and press “m” to return to the main D channel
configuration screen.
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Assigning B Channels

Choosing the“Bmap” option from the D channel configuration screen of thel SDN card screen
brings up the subscreen shown in Figure 4-10. Thisfigure shows atypical “Bmap” screen. It
isadetailed map of al the WAN timedots avail able to users as potential B channels.

When D channel #1 is placed in the “ Configure” mode, the system recognizes the assignment
of WAN 1-1, timeslot #24 to this D channel and placesit on the Bmap in the proper location.
Notice that since all WAN links are T1 interfaces, the Bmap shows the last 7 places with a
dash (-) indicating that the timeslot is unavailable for assignment.

Additionally, timedots that are already in use by other resources (e.g. user ports and
cross-connect) are “blocked-out” with the letter “x” in the appropriate WAN timedot. This
letter “x” means that these timeslots are used as DSOs, and thus are not available for use as B
channels. In Figure 4-10, timedots 14-19 on WAN 1-1 and timedots 4-9 on WAN 1-2 arein
use as DSOs and thus are unavailable for assignment.
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Figure 4-10. Basic Bmap Screen
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4.4.3 Assigning B Channelsto One D Channel

B channels are assigned to the highlighted D channel by placing the cursor in the row
representing the WAN link (interface) and the column representing the timeslot. Pressing the
“Enter” key will place alowercase“b” in that timeslot (the"Enter" key togglesthe"b" off and
on). This indicates that you have designated this timeslot as a B channel to be controlled by
the highlighted D channel. You will not be ableto placea“b” in any timeslot that is currently
occupied by aletter, number or dash, because these timed ots are controlled by other system
modules, thus are unavailable to this D channel.

Figure 4-11 shows 36 B channels assigned to D channel #1. In this example, the carrier
requested that you use timedots 1-9 on WAN 1-1, timeslots 11-19 on WAN 1-2, timesl ots 1-9
on WAN 2-1 and timeslots 1-9 on WAN 2-2.
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Figure 4-11. Assigned Bmap Screen
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Figure 4-12 showsthe cross-connect screen for WAN 1-1 (see WAN chapter). Note that the D
channel shows up on timesl ot #24, the B channel sappear in the proper timeslots, and the DS0s
(in this case assigned to the card in user dot 5, port 1) also appear.
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Figure 4-12. WAN Cross-Connect Screen
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444

Assignmentsfor Two or More D Channels

Previous paragraphs dealt with multiple B channels for asingle D channel. Often, the system
will be called upon to manage the ISDN communication for more than one D channel, as
described earlier in this chapter.

In Figure 4-13, D channel #2 is changed from stdby to conf and is assighed to timeslot #24
on WAN 1-2.
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Figure 4-13. Assigning B Channels

When the Bmap selection is made (with D channel 2 highlighted), D channel #2 appears on
WAN 1-2, timeslot 24.

DSOsarestill represented by “x”s. B channelswhich have already been assigned to D channel
#1 (and are therefore unavailable to D channel #2) are represented by “1”s.

Using the same procedure learned in the previous section, assign alowercase "b" to each
timeslot assigned by the carrier by pressing the “Enter” key in the column and row on the
screen. In this example, timeslots #11-22 on WAN 2-1, #11-22 on WAN 2-2 and #1-24 on
WAN 3-1 are assigned as B channels for D channel #2.

Remember to save your work before pressing “m” to return to the top level D channel
configuration screen.
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If you check theBMap for D Channel #1 again, the screen in Figure 4-14 showsthe B channels
controlled by D channel #1 (the currently highlighted D channel) as“b”s, and the B channels
for D Channel #2 as“2"s.

In general, any B channel controlled by the highlighted D channel is shown asa“b”, and any
B channel controlled by any other (non-highlighted) D channel is shown as the number of the
D channel that controlsit.
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Figure 4-14. Completed BMap Screen
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445 B Channd Satus

Active B channels may need to be taken out of service periodically for testing or maintenance
by the user or the carrier. Choosing the “sTatus” option from the "Bmap" screen not only
allowsthe user to execute these options for individual B channels on an active D channel, but
also to review changes made by the carrier. Highlight the specific B channel and press the
command option in the Menu of Actions to perform the desired action. Lower case |etters
signify changes made by the user; capitalized |etters show carrier changes.

In Figure 4-15, B Channels on time slots 6-7 on WAN 1-1 are placed in an Out of Service
condition, and B channels on time slots 16-17 on WAN 1-2 are placed in maintenance mode
by the user. B channels on time slots 8-9 on WAN 1-1 are in maintenance mode by the carrier,
and B channels on time slots 6-9 on WAN 2-2 are out of service by the carrier. Users and
carriers can only reinstate B channels taken out of service or placed in maintenance mode by
themselves.
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Figure 4-15. Status Screen
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Table 4-5. Satus Screen Menu of Actions

Action Function

Send Executes other Menu of Action commands. Changesin B channel states
will not take effect until the Send command is issued. Send command
also saves status changes.

Refresh Updates status and time-related information fields that are not
automatically updated (i.e., performance and test data).

Oos Out of Service mode. Places the highlighted B channel in an unavailable
state. Changesthe "b" to an "0." Pressthe "B" command to return to
service.

mainTenance  |Testing or maintenance mode. Places the highlighted B channel in an
unavailable state. Changes the "b" to an "m." Press the "B" command to
return to service.

Bchan Return to B channel operation. Returns the highlighted B channel in an
available state. Changes the "m/0" toa"b."
Main Returns to the Bmap screen. If changes are made to settings and not saved

with Send command, the system will prompt you to save or lose changes.
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4.4.6

Assigning ISDN Trunks

AnISDN trunk isagroup of B channels belonging to asingle D channel. It consists of one or
more B channels either contiguous or non-contiguous. All B channelsin atrunk must belong
to the same D channel. However, atrunk may be assigned across different WAN links when
NFAS s used.

To access the Trunk Assignment screen, you must highlight the D channel on the
Configuration screen and press “B” to access the B channel screen. Pressing “N” from the
Menu of Actionswill bring up the Trunk Assignment screen. To assign aB channel to atrunk
group, place the cursor over the desired B channel and press the |etter of the trunk group to
which you want to assign this B channel. Capital letters between “A” and “O” are the only
acceptable options. Figure 4-16 shows atypical Bmap screen with four different D channels.
To simplify this discussion, all four D channels have eight B channels.
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Figure4-16. Assigned Trunk Screen

Thefirst D channel on WAN1-1 has eight B channels. The first two B channels are assigned
to Trunk Group “A.” The second D channel on WAN 1-2 also haseight B channels. B channels
#5-6 are assigned to Trunk Group “B.” Thethird D channel on WANZ2-1 has eight B channels.
B channels#7-8 are assigned to Trunk Group “C.” The fourth D channel on WAN 2-2 also has
eight B channels. B channels#1-2 are assigned to Trunk Group “D.” Once assigned to Trunk
Groups, ISDN trunks can be placed in arouting table to show how to route incoming ISDN
calls that need to be passed on to downstream equipment.
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4.4.7

4-30

Routing ISDN Trunks

To select arouting pattern for the ISDN trunks created in the previous section, users must
access the Trunk Routing screen from the Configuration screen. Pressing “T” from the Menu
of Actionswill bring up the Trunk Routing screen. To add a new trunk routing pattern, users
must press“A” from the Menu of Actions, which will bring up the screen shown as Figure
4-17.
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Figure4-17. Add Trunk Route Screen

The user should use the “right arrow” and “left arrow” keys to move the cursor through the
eight sections (four D channels and four trunks) of the new trunk route. Pressthe <Enter> key
to change each section. D channel numbers are changed with the “up arrow” and “down
arrow” that scroll through numbers 1-8 (the maximum number of D channels per system). The
user changes trunk letters by typing a capital letter from A-to O (the fifteen available trunk
letters per D channdl).

All eight fields must be changed for each new trunk route. For instance, if you want a
single incoming trunk group to be routed to three outgoing trunk groups on three different D
channels, the processis easy. In Figure 4-18 the first trunk route shows this configuration. D
channel #1, trunk group “A” isto be routed to D channel #2, trunk group “B.” If that routeis
busy, it will be routed to D channel #3, trunk group “C.” If that route is busy, it will be routed
to D channel #4, trunk group “D.” If that routeis busy, the unit will drop the call.
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Another example of this procedure is shown in Figure 4-18. If you want a single incoming
trunk group to be routed to only one outgoing trunk group, D channel #1, trunk group “A” is
routed to D channd #2, trunk group “B.” The alternateroutes 2-3 must contain the same
information in alter nateroute#2. Sincethisisthe only alternativeroute, if that routeis busy,
the unit will drop the call.
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Figure4-18. Add Trunk Route Screen

4.4.8 Assignment of Services

Some carriers support call-by-call service selection in their ACS-PRI/BRI offerings. This
feature allows usersto select adifferent service (and, usually, adifferent billing rate) for each
call placed.

If call-by-call serviceissupported, users must tell the system which service(s) is/are supported
by each D channel, and what the code isfor each service. Thecarrier will supply aservice code
for each supported service. The Service format code is always two digits, a space and the
name of the service. When placing a call using call profiles, only valid service codes will be
allowed (see Call Profiles below for additional information about services).

If call-by-call service selection is not supported by the carrier or not required for the user’s
applications, then there is no need to assign serviceto a D channel.
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Figure 4-19 shows the Services screen and the assignment of two mythical services
(MASTERPIECE and BUSINESS PLAN) to D channel #1. The service codes of “01” and
“02" were assigned by the carrier to these services. Remember to Save your work before
returning to the top level D channel configuration screen.

v

Note:

Pressing the Clear command will erase all Service entries for the highlighted D

channdl.
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Figure4-19. Assigning Services Screen
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Routing of Incoming Calls

Call routing in the system is described in the introduction section of this chapter. Assignment
of phone numbers for routing calls between D channelsis done from the routing subscreen.

Figure 4-20 shows the ISDN routing subscreen. It is accessed from the D channel
configuration screen by pressing “o” (lowercase |etter 0).
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Figure4-20. Routing Numbers Screen

Each D channel may be assigned two ten-digit phone numbers to be used for routing calls
addressed to those phone numbers. The use of the wild card letter “x” means any digit will
match. Notethat D channel routing occursonly after al attemptsto route acall to an HSU port
are unsuccessful.

If local routing is disabled (Route Loca = no), any call coming into the system on a network
side (i.e., local) D channel will be routed only to auser side D channel based on the called
number. Even if the called number matches, such a call will never be routed to an HSU port
or anetwork side D channel when local routing is disabled.

The routing table should always contain the default number "xxxxxxxxxx" (10 Xs) to make
sure that all dialed numbers are routed to the network.
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4.4.10

4-34

If local routing is enabled (Route Local = yes), then any call coming in onaD channel will be
routed to thefirst matching phone number, regardless of whether or not the match isfor alocal
device.

Any calls originating from an HSU port will be routed to the D channel specified in the call
profile, regardless of the called number.

Special Numbers

Pressing L from the Menu of Actionswill bring up the Special Numbers screen shown in
Figure 4-21. Special numbers are any telephone numbersthat the user does not want routed to
HSU cards. Special numbers have the highest priority in the number searching process. Any
number that matches one of the special numberswill always be routed to the default trunk
xxxxxxxxxx," to the ISDN network and then into the Public Switched Network.

Some specia numbers used in the United States include"0," "00," "911," "411" and "611."
Some special numbersused in theforeign countriesincludes”0," "119" and "110." The special
number table can contain telephone numbers up to 10 digitsin length. It also includesthe use
of the"+" character, so that the special number "0+" would include any series of numbers that
starts with the number "0." The character "x" is used as a wildcard in the same way as the
routing table.
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Figure 4-21. Special Numbers Screen
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4.4.11 Performance Monitoring

Another special feature of the ACS-PRI/BRI card is the ability to track and log performance
statistics on incoming and outgoing ISDN traffic for each D channel. The Performance
Monitoring screen is accessed from the ACS-PRI/BRI main screen by highlighting the D
channel with the cursor and pressing the"P' command from the Menu of Actions. Figure 4-22
shows the Performance Monitoring screen.
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Figure 4-22. Performance Monitoring Screen

Calling statistics are kept for one hour periods for the current hour and the previous 24
one-hour periods. As each hour passes, the statistics for the twenty-fourth hour are dropped.
Users can scroll through the current figures using the "U" (pgUp) and "D" (pgDn) commands
from the Menu of Actions.

Since the system does not |og statistics incrementally (i.e., second by second), the only way

to have truly current figuresisto use the "R" (Refresh) command from the Menu of Actions
which redraws the screen with the new information.
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TIME PERIOD COLUMN
The first column shows one-half of the current 24 hour one-hour periods and the total
calculation of each field for the entire 24 hour period. The top of the column showsiif the

statistics are based on either outgoing or incoming calls and will toggle back-and-forth from
commands in the Menu of Actions.

CLATT

The Calls Attempted column shows the total number of callsinitiated on the selected D
channel.

CLSuUC

The Calls Successful column shows the total number of calls initiated on the selected D
channel that were completed to the destination required.

CLREJ

The Calls Rejected column showsthe total number of callsinitiated on the selected D channel
that were not compl eted to the destination required due to call-setup problems.

NDISC

The Normal Disconnect column shows the total number of calls completed on the selected D
channel that were disconnected through hang-up by the calling number.

EDISC

The Error Disconnect column shows the total number of calls completed on the selected D
channel that were disconnected through some unpredictable equipment error.

PDISC

The Peer Disconnect column shows the total number of calls completed on the selected D
channel that were disconnected through hang-up by the called number.

NMPKT
The Number of Packets column showsthe total number of good HDL C frames that were sent

during the one hour period. This number, plus ERPKT, will equal the total number of packets
sent.
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ERPKT

The Errored Packets column showsthe total number of HDL C framesthat werein error during
the one hour period.

4.4.12 Remote Login Using the D Channel
In addition to carrying ISDN signaling information, the D channel can also be used to log into
aremote system unit to check card status, and perform necessary system maintenance. This
unique application does not require B channel allocation. The ISDN call is placed on the D
channel to the ISDN network and routed to the D channel of the remote unit. Coordination
with the ISDN facility provider is necessary to obtain the number for the remote system unit.
The ISDN card software must be version 1.2 or higher (the software version is printed on the
ROM chip on the printed circuit board).
On the CPU card screen on the remote system unit, change the "D Chan Ph #" from blank to
the ten digit ISDN phone number assigned to the unit. Figure 4-23 shows a completed CPU
card screen for the Remote system.
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Figure 4-23. CPU Card Screen
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4.4.13 Initiate Remote Login

From the ISDN Configure screen of the Local system, pressthe"D" (Dial) command from the
Menu of Actionsand the system will prompt you to enter the phone number. Enter the phone
number assigned to the remote system on the CPU card and press the <Enter> key. The local
system will start aterminal session with the remote system. Figure 4-24 showsthe|SDN Card
screen.
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Figure 4-24. ISDN Card Screen

4.4.14 Terminatethe Session

Logging off the remote system using the "L " (Logout) command from the Menu of Actions
on the Main screen will terminate the remote session and return the system to normal control.
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45 ACSPRI/BRI Card Error Messages

Refer to Appendix B in the System Reference Guide for further information on Error
M essages regarding this card.

4.6 ACSPRI/BRI Card Troubleshooting

ACS-PRI/BRI card problems could indicate a number of possible causes, including:

Faulty ISDN PBX/CPE at the near end (where the problem was first noticed)
Faulty ISDN PBX/CPE at the far (opposite) end

T1 or E1 network failure

T1 or E1 D-channel failure

Improper network switch configuration

Improper ACS-PRI/BRI card configuration

Typically, aproblem isindicated by the inability to originate or receive/route calls. You can
perform numerous tasksto isolate the trouble and clear it. When troubl eshooting problemson
acall routing through an ACS-PRI/BRI card, follow this general sequence:

Server Cards

1. If al calls are affected, verify that the US/EUR jumper is correctly placed to match the
US/EUR jumper on the chassis. The ACS-PRI/BRI card performs a self-test on
power-up. A “healthy” card will have agreen LED lit on the front panel. Do not
proceed with further steps until agreen LED is present.

2. Verify that the T1 or E1 network isworking properly by checking for current CGA-Red
and CGA-Yelow aarms. If an ACS-PRI/BRI DS-1 isfaulty, a D-channel alarm will
also bepresent. If no CGA aarmson ACS-PRI/BRI DS-1sare present, but a D-channel
alarm is present continue with step 3. If there isno D-channel aarm continue with step
4.

3. A D-channel alarm will be posted if the ISDN D-channel is not communicating
properly with the ISDN switch/PBX connected to the WAN port. Verify the
configuration settings for the affected ISDN port. Be sure the port is connected to the
proper WAN card and port, that the correct SIDE (net or user) is selected and that the
appropriate SW. TY PE hasbeen chosen. If these assignments appear correct, it may be
necessary to consult with the network or PBX provider to clear the D-channel alarm.
Do not proceed with further steps until the D-channel alarm is cleared. In the alarm
filter screen DCHAN alarm needsto be set as“log” or “report” to see ISDN D channel
alarms (the default is “ignore”).
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v

Note: When changing configuration settings on the ACS-PRI/BRI card, set STATE to conf
(for “ configure” ), make changes and then set STATE to actv. Selecting stdby will
cause the configuration information for that D-channel to return to the default
parameters.

4. The Call Status Screen will indicate if any calls are currently connected through the
ACS-PRI/BRI card. Review the Call Status Screento determineif callsfrom any of the
ISDN ports are currently active. Generate calls through the ACS-PRI/BRI card and
review the performance register information (accessed by pressing P from the
ACS-PRI/BRI Main Screen) for the affected D-channel(s). Thiswill assistis
determining the extent and possible cause of call failures (error disconnects, call
attempt, call rejected, etc.). Many configuration parameters can affect an ISDN call.
Verify that all configuration options (routing, B-channel assignment and status, etc.)
are correct before proceeding.

Note: When changing configuration settings on the ACS-PRI/BRI card, set STATE to conf
(for “ configure” ), make changes and then set STATE to actv. Selecting stdby will
cause the configuration information for that D-channel to return to the default
parameters.

5. If an HSU card is being used to originate or receive ISDN calls, additional circuit tests
can be performed. Once an end-to-end call is established, use the loopback and test
signal functions of the HSU card to test the affected port. These tests are accessible
from the HSU Card Main Screen and associated Test Screen, as described in the HSU
chapter. They allow you to test the end-to-end circuit path for that call.

6. If the ACS-PRI/BRI card is determined to be faulty, replaceit and return the faulty unit
for repair to the location specified by your distributor.
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Chapter 5
|PR Card

5.1 Introduction

This chapter provides installation, configuration, and troubleshooting information for the IP
Router (IPR) Card. This card islabeled asthe IPR 10B2 (883060) and IPR 10BT (883160)
card on their faceplate ejector.

5.2 IPR Card Descriptions

52.1 |IPR 10B2 and 10BT Cards Description (883060/883160)

v

Note: 883060 has been discontinued but is presented here as a legacy product for
convenience.

The IPR 10B2 and I PR 10BT cards are functionality the same card except the IPR 10B2 has
an Ethernet interface port and uses a coax jack for a 10Base-2 connection and the IPR 10BT
card has an Ethernet interface port and usesamodular jack for a10Base-T connection (RJ48).

The IPR 10B2 and 10BT Cards are | PR routers that route packets based on I P destination
address. IPR routes | P datagrams between Ethernet and Frame Relay PV Cs. Frame Relay
PV Cs can be associated with any of the three Frame Relay ports. IPR also has provisionsto
automatically forward | P packetsto and from the host (CPU) |P node of the I ntegrated Access
System that IPR residesin. It automatically takes care of all the IP fragmentation to and from
the host (CPU) IP node.

IPRs can also be optionally connected to FRS server card (on the same Integrated Access
System), giving the option of concentrating Ethernet traffic in addition to other ports of
concentration on the FRS card. The maximum number of bytes that an IPR can handlein a
single packet is 1520 bytes regardless whether a packet arrives from Ethernet or Frame Relay
interface.

Server Cards IMACS System Release 5.1.6 5-1



IPR Card Descriptions IPR Card

5211

5.2.2

5-2

IPR supports SNMP for Ethernet, Frame Relay, |P and Routing MIBs. It uses the standard
Ethernet encapsulation, utilizing 14 bytes Ethernet Header: Source Ethernet Address (6
bytes), Destination Ethernet Address (6 bytes), and a Protocol Type (2 bytes). IPR supports
RIP (Routing Information Protocol, RFC 1058) for dynamically discovering IP routes from
adjacent IP routers on Frame Relay or Ethernet.

The use of simple filtering and forwarding decisions based on the physical layer address
allows less processing time per packet. Because of this, bridging provides better WAN
bandwidth, compared to routing. IPR will forward packets matching an entry in the MAC
addresses table, configured manually by the user.

Thel PR will automatically determine when to Bridge packets and when to route them, based
on the MAC destination address in the Ethernet header.

IPRwill forward packets matching an entry in the addresses table, configured manually by the
user. In addition, LAN broadcasts will be forwarded on all bridge PV Cs. No spanning tree or
learning algorithms is supported.

IPR will forward Ethernet and 802.3 packets regardless of the upper level protocol: IP
DECnet, SNA, AppleTalk, etc. Bridging function iscompletely “transparent” at |P level, there
isno changesto IP address or any other information in the |P header. When accessing the IPR

itself, packets will be exchanged in the format as specified in the “ encapsulation” setting for
the Ethernet port.

The WAN interface is standard encapsulation of Ethernet/802.3 over Frame Relay (RFC
1490).

IPR will provide the capability to deliver | P packetsto the CPU hosting the | PR. Assuming an
average frame of 256 bytes, IPR maintains LAN to WAN (and WAN to LAN) throughput of
2.048 Mbps.

Card Jumper g/Switch Settings

The IPR card does not have any jumpers or switches on its motherboard.

Installing the IPR Cards

Insert the IPR 10B2 or IPR 10BT card into one of the server card chassis dots (P1to P3). The
system can accommodate up to three server cards.
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5.3 FrameReay Network

5.3.1 IPR Connecting IP LANs

The IPR Card can be used for connecting |P LANSs together through Frame Relay Network.
Figure 5-1 shows a Frame Relay Network between two Ethernet LANS.

Frame Relay PVC
between IPR-1

N and IPR-2 /
o Frame Relay T
g I I Network S i E

Frame Relay PVC
between IPR-1
and IPR-3

Ethernet
LAN 1

Ethernet
LAN 1

Frame Relay PVC
between IPR-2
and IPR-3

g
SRR

NOTE: Frame Relay PVCs can be associated

with different Frame Relay ports. IAD W/IPR-3

Ethernet
LAN 1

Figure5-1. IPR Card Connected to | P LANsthrough Frame Relay Network
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5311 IPRtothelnternet

The IPR card can be used as a gateway to the Internet through Frame Relay Network. Figure
5-2 shows how the IPR is routed through Frame Relay Network to the Internet Router.

Ethernet LAN

A s
" ==

IAD wW/IPR

PVC to and from
Frame Relay default IP Router

Network

Internet

Internet Router

Figure5-2. IPR Card Routed to the Internet through Frame Relay Network
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5312 IPR

The PR Card can be used for connecting | P nodes on Ethernet to the | P nodes on Frame Relay
Network.Thisisused for network management solutions. Figure 5-3 shows how the IPR card
is used to connect | P nodes on Frame Relay Network.

SNMP Manager

199.190.211.113

10 Base-T
Ethernet

199.190.211.85

199.1.1.1 i IAD W/IPR

Frame Relay

Frame Relay
Network

IAD W/FRS or IPR  IAD w/FRS or IPR  |IAD w/FRS or IPR
199.1.1.2 199.1.1.3 199.1.1.4

Figure 5-3. IPR Card Connected to | P Nodes on Ethernet to Frame Relay Network
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5.4

54.1

5-6

|PR WAN Routing

IPR is designed to provide a maximum level of flexibility to users with different IP WAN
topology requirements. IPR supports hub-and-spoke topol ogy, partially or fully meshed
topol ogy, point-to-point | P interfaces, multi-point IPinterface, unnumbered IPinterfacesor a
combination of any of the above. Figure 5-4 shows the Hub-to-Spoke Topol ogy.

Hub-and-Spoke

The Hub-and-Spoke topology isthat every “regiona” (spoke) router hasto go through the
same “ central-office: (hub) router for every destination | P node that is not local to a spoke
router. Thistopology isvery simple to configure: All spoke routers have a hub router astheir
default gateway (Default gateway is arouter that |P nodes go to if they do not know apath to
aparticular IP network). Hub can be completely passive (from arouting protocol point of
view), advertising no routes to spoke router, and the spoke router can be configured with
default point at the hub. A spoke router, in its turn, will advertise any locally known or
discovered IP networks (if any) through any routing protocol, since routing convergence time
isirrelevant. IPR can be both a spoke and/or a hub router.

"Spoke" Router "Spoke" Router

Central Side
"Hub" Router

Z

"Spoke" Router "Spoke" Router

Figure 5-4. Hub-and-Spoke Topology
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55 Fully Meshed vs. Partially Meshed

55.1 Fully Meshed Frame Relay Networ k

A single IP network number (or subnet) is assigned to an entire Frame Relay network. Most
data links (such as Ethernet) assume transitivity on alogical network; that is, if node A can
talk to node B, and node B can talk to node C, then node A should be able to talk to node C.
Thisis not true on Frame Relay networks unless they are fully meshed. Figure 5-5 shows an
example of afully meshed frame relay network with full connectivity. All routers have alink
to each other.

Router B

Router D

Router A

Router E

Router C

Figure 5-5. Fully Meshed Frame Relay Networ k with Full Connectivity
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55.2 Partially Meshed Frame Relay Network (Same | P Networ k)

In thistopology, router E (and al the IP nodes behind it) will not reach routers A, B and C
(therefore, all the nodes behind them). This is because there is no direct path between E and
A. Inaddition, all routing updates from router A will not be heard on routers D and E, and
therefore routers D and E will have no idea about | P nodes behind router A (aswell asB and
C). Inthereal world, IPisrarely fully meshed. Figure 5-6 shows a partially meshed frame
relay network without full connectivity with all the nodes on the same | P network.

Router D

Router E

Router C

Figure 5-6. Partially Meshed Frame Relay Networ k without Full Connectivity (Same | P
Networ k)
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55.3 Partially Meshed Frame Relay Network (Different | P Network)

The Frame Relay router should be able to support different IP networks inside Frame Relay,
so that partially meshed Frame Relay networks can be “ split” into different full-meshed Frame
Relay “subinterfaces.” This IP network comprises of routers A, B and C is called
point-to-multipoint (or a group mode WAN interface). A topology between routers B and D,
aswell as between routers E and D is called point-to-point (or adirect mode WAN interface).
Figure 5-7 showsapartially meshed framerelay network with full connectivity using different
IP network capabilities with three networks and five locations.

/ Different IP Network

|

—

Router D

Router E
Router C

N /

Different IP Network Different IP Network

Figure 5-7. Partially Meshed Frame Relay Network with Full Connectivity (Different IP
Networ k)
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55.4 Unnumbered IP Interface

When using a point-to-point Frame Relay |P interface, it is sometimes very useful for a user
not to assign an | P address to this Frame Relay interface, but rather to use an IP address of
another interface (e.g. Ethernet) in order to conserve an | P address and reduce the addressing
burden that might otherwise occur. Unnumbered interfaces give the customer an opportunity
to have just one | P address per whole IPR card, and use this address as a home | P address for
all the attached WAN interfaces. IPR can be used as any or a combination of the settings
shown in the previous sections described above. The reason for thisis due to the fact that an
IPR, the customer first defines alogical |P interface, which includes |PRs address on this P
interface and then can plug-and-play specified | Pinterfacesto any physical interface (Ethernet
and/or PV Cs). Figure 5-8 below shows an Unnumbered Interface.

Ethernet IP Net
Ethernet IP Net 7 199.2.2.0
199.2.2.0 7 Frame Relay - ’_
e - === T Network S AT —
1 Network

Router Router

Un-numbered IP Interface
(Uses Ethernet's IP address
0f199.1.1.113)

Figure5-8. Unnumbered Frame Relay I P Interface
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5.6 IPR Card Configuration Screens and Settings

5.6.1 |PR 10B2 (883060) and 10BT (883160) CardsMain Screen

IP Interface Menu is the main screen of IPR 10B2 and IPR 10BT cards. It describes al the
directly connected logical 1P networks that can be associated with any of the physical
interfaces (Ethernet and/or Frame Relay PV Cs). Figure 5-9 showsatypical | Pinterface screen
for the IPR 10B2 and IPR 10BT cards.
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Figure5-9. IPR 10B2 and 10BT Card Interface Main Screen

R4

Note:  All screens shown fromthis point forward will display the IPR-2 card at the top of the
screen. The IPR-T screens are exactly identical.

Server Cards IMACS System Release 5.1.6 511



IPR Card Configuration Screensand Settings IPR Card

Table5-1. IPR 10B2 and 10BT Card Main Screen Actions

Action Function
Ref Refresh the current screen.
Add Add anew IP interface.
del Delete existing IP interface.
PgUP Scralls up one page.
PgDn Scrolls down one page.
eNet Go to Ethernet and Default P screen.
Fr Go to Frame Relay Ports screen.
rout Displays current routing table of thisIPR
Stat Go to Static Route configuration screen.
neTst Display IP statistics
Brdg Go to IPR Bridge Interface screen.
Main Go back to the IP Interface Main Menu Screen.

Table 5-2. IPR 10B2 and 10BT Card I nterface Option Settings and Defaults

Par ameter User Options Default
NAME Name associated with the | P interface 8 chars.
IPADDR IP address of I1P network 0000000000
IPMASK IP netmask for | P network 0000000000

NAME

The name (8 characters max.) of thislogical IP interface. This nameis referenced when the
user associates one of the physical interfaces with this P interface.

IP ADDR

IPRs own IP address on this | P network. (e.g. 199.190.211.85).

IPMASK

IP net mask for this IP net. (e.g. 255.255.255.0).
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5.6.2 Ethernet and Default | P Screen

The Ethernet IP screen activates the Ethernet ports for routing to an |P address. Figure 5-10
shows the Ethernet and Default | P screen. Pressing “P” (Perf) from the Ethernet screen the
Ethernet Performance screen will display. See Figure 5-11.
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Figure 5-10. IPR 10B2 and 10BT Ethernet and Default I P Screen

Table 5-3. IPR 10B2 and 10BT Ethernet and Default | P Screen Actions

Action Function
Save Save the parameter settings
Undo Resets the parameter settings to default
Refresh Refreshes the current screen
Perf Displays the Ethernet Port Statistics screen
Arp Displaysthe Ethernet ARP Table screen
Main Go back to the IP Interface Menu screen
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IPR Card

Table 5-4. IPR 10B2 and 10BT Ethernet and Default | P Option Settings and Defaults

5-14

Parameter User Options Default
STATE actv  stdby stdby
ENCAPSULATION Ether 802 Ether
IPINTERFACE <name> <name>
IPMTU 64-1500 64-1500
RIP none R T R&T R&T
SH yes no yes
DEFAULT TYPE none statc dynam host none
DEFAULT GATEWAY n/a ipaddr n/a
PROXY HOST enabl dsable dsable

STATE

Activates or deactivates Ethernet port. The settings are actv or stdby.

ENCAPSULATION

Ethernet encapsulation. The settings are Ether or 802.

IPINTERFACE

IP Interface name from I P Interface screen. This must be avalid IP interface.

IPMTU

IPMTU on Ethernet. The IP MTU can be between 64-1500.

RIP

RIP parameters. Thedefault isR& T (Receive & Transmit). Other optionsare R, T, and none.

SH

Enables or disables split horizon on Ethernet. Options are yes or no.

DEFAULT TYPE

The Default Type is where the [P isrouted through: 1P gateway, RIP protocal, or to the host
CPU IP node. Options are statc (goes to the specified | P gateway), dynam (figures it out
dynamically through RIP protocol) host (sends it to the host CPU IP node) and none.
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DEFAULT GATEWAY

IP address of the default gateway. Options are ipaddr and none. Thisis only used for static
type gateway.

PROXY HOST

Enables or disables routing to and from the CPU (haost) IP node. Options are enabl (enable),

and dsable (disable). Thiswill either enable or disable routing to and from the CPU host IP
node.

Server Cards IMACS System Release 5.1.6 5-15



IPR Card Configuration Screensand Settings IPR Card

5.6.3 Ethernet Performance Screen

The Ethernet Performance screen is displayed by pressing “P” (Perf) from the Ethernet
screen. Thisscreen displaysthe Ethernet Address, and any other additional information for the
Ethernet Statistics. Figure 5-11 shows the Ethernet Performance screen.
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Figure5-11. IPR 10B2 and 10BT Ethernet Performance Screen
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564 ARP Screen

The ARP screen will display when pressing the “A” (Arp) from the Ethernet screen. Figure
5-12 showsthe ARP Table screen. This screen will display ARP Entries, Ethernet Addresses,
and the State in which each ARP entry (e.g GOOD, BAD, etc.).
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Figure5-12. IPR 10B2 and 10BT ARP Table Screen
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IPR Card

5.6.5

5-18

Frame Relay Ports Configuration Screen

The Frame Relay Ports Configuration screen displays when pressing “F” (Fr) from the IP
Interface Menu screen. Figure 5-13 shows the Frame Relay Ports Configuration screen. This
screen allows the user to activate the Frame Relay ports.
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Figure5-13. IPR 10B2 and 10BT Frame Relay Menu

Table 5-5. IPR 10B2 and 10BT Frame Relay Menu Screen Actions

Action Function
Save Saves parameter settings
Refresh Refreshes current screen
pVclip Goes to the Frame Relay PV C Configuration screen
pvc/Brdg Goes to the Frame Relay Bridge PV C screen
Perf Goes to the Frame Relay Port Performance screen
Lmi Goes to the Frame Relay LMI screen for this port
Main Returns to the Frame Relay menu screen
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Table 5-6. PR 10B2 and 10BT Frame Relay Menu Option Settings and Defaults

Parameter User Options Default
STATE actv stdby stdby
USER n/a n/a
WAN/SRV wan (w1-1 through w4-2) serv (P1 through P3) wil-1
TS 1-24 1-24
RATE 64k 64k
PORT TYPE u-dte u-dce nni none frad none
LMI ansi ccitt Imi none none
DCE PARAM DCE T392 N392 N393 LMI
DTE PARAM DTET391 N391 N392 N393
ASYNC LMI no yes no
LOOPBACK off line local off

STATE

Activates or disables the Frame Relay port. Options are actv (active), or stdby (standby).

USER

Displays the attached user. Thisisadisplay only parameter. Options are n/a.

Server Cards

WAN/SERV

Point to the WAN or Server slot. Options are wan (w1-1 through w4-2), and srv (P1 through
P3).

TS

Can only be set for WAN/SRV case.

RATE

Always 64Kk.

PORT TYPE

Frame Relay port type. Choices are u-dte, u-dce, nni, frad, none.
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IPR Card

5-20

LMI

LMI Encapsulation. Choices are ansi, ccitt, Imi, none.

DCE PARAM

DCE parameters: (DCE T392, N392, and N393 LMI parameters).

DTE PARAM

DTE parameters; (DTE T391, N391, N392, and N393 parameter).

ASYNC LMI

Enables or disables asynchronous LM messages. Options are yes or no.

LOOPBACK

Enables or disables loopback on this port. Options are off, line, and local.

IMACS System Release 5.1.6
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5.6.6 FrameReay PVC Configuration Screen

The Frame Relay PV C Configuration screen, Figure 5-14, configures the Frame Relay PVC
by entering the PV C name, state, and port in which to activate.
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Figure5-14. IPR 10B2 and 10BT Frame Relay PV C Configuration Screen

Table5-7. IPR 10B2 and 10BT Frame Relay PVC Configuration Screen Actions

Action Function
Refresh Refreshes the current screen
Add AddsaPVvC
dElete DeletesaPVC
pgUp Scralls up one page of information
pgbDn Scrolls down one page of information
Status Displaysthe status of the current PVCs
Perf Displays the performance screen for the current PVC
Main Returns to the Frame Relay Menu screen
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Table5-8. IPR 10B2 and 10BT FR PVC Configuration Option Settings and Defaults
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Parameter User Options Default
NAME 8 characterslong XXXXXXXX
STATE actv stdby stdby
PORT C1-C3 C1-C3
DLCI 16-1023 16-1023
IPINTF IP Interface name (7 characters long) XXXXXXX
IPMTU 64-1500 64-1500
RIP none R T R&T R&T
SH yes no yes
WT 0-15 0-15
FWD no yes yes

NAME

The name of the PV C. The name must be at least 8 characters long.

STATE

Thisis activate or deactivates the PV C. Options are actv (active), and stdby (standby).

PORT

Frame Relay port. Optionsare C1, C2 and C3.

DLCI

DL CI number for the current PV C. Options are 16-1023.

IPINTF

The name of the associated IP interface.

IPMTU

IPMTU for the current PV C. Options are 64-1500.

RIP

Optionsare T, T R&T, and none. Optionsare none, R, T, and R& T.

IMACS System Release 5.1.6

Server Cards



IPR Card IPR Card Configuration Screens and Settings

SH

Split Horizon. Options are yes or no.

WT

Additional route weight for all the routes coming from the current PV C. Options are 0-15.

FWD

Options are no or yes.
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5.6.7 PVC Performance Screen

The PV C Performance screen, Figure 5-15 is displayed by pressing “P” (Perf) from the FR
PV C/Bridge Menu screen or PV C/IP Menu screen. The screen will display 15-minuteinterval
PV C performance history.
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Figure 5-15. IPR 10B2 and 10BT PV C Performance Screen
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5.6.8 Frame Reay Port Performance Screen

The Frame Relay Port Performance screen, Figure 5-16 displays when pressing “P” (Perf)

from the Frame Relay Menu screen. Thiswill show the status of the Frame transmit and
receive history in 15 minute intervals.
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Figure 5-16. IPR 10B2 and 10BT Frame Relay Port Performance Screen
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5.6.9 FrameReay Port LMI Screen

The Frame Relay Port LM screen Figure 5-17, shown below displaystheinformation relating
to the DCE and DTE statisticsfor port C1-C3 depending on which port is chosen. By pressing
the “C”(Clear) key al information displayed on the current screen will be cleared (erased).
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Figure5-17. 1PR 10B2 and 10BT Frame Relay Port LMI Screen
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5.6.10 |P Routing Table Screen

The IP Routing Table is adisplay only screen. Figure 5-18 will display when pressing “O”
(rOut) from the I P Interface Menu screen. The current | P routes will display. Under the
Interface parameter HOST RT and ETHER are shown. TheHOST RT isthe CPU host | Pnode.
And the ETHER isthe current route pointing to the Ethernet. If the routeis pointing to Frame
Relay, then Interface will display the name of the PV C to which this route points.
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Figure 5-18. IPR 10B2 and 10BT | P Routing Table Screen
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5.6.11 Satic Routes Configuration Screen

The Static Route Configuration screen, Figure 5-19 displays when pressing “ S’ (Stat) from
the I P Interface Menu screen. The IP Static information can be added by entering avalid IP
net address (e.g. 125.15.0.0). The IP Static routes will aways be used in distance, instead of
the dynamic routes. Thisdistance will be advertised in any routing updatesfor this static route.
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Figure 5-19. IPR 10B2 and 10BT | P Satic Routes Configuration Menu Screen

Table 5-9. IPR 10B2 and 10BT I P Satic Routes Configuration Table Screen Actions

Action Function
Refresh Refreshes the current screen
Add Adds the selected information on the screen (e.g. IP net, Subnet, etc.)
dElete Deletes the selected information from the screen
pgUp Scrolls up through thelist of IP static routes
pgbn Scrolls down through thelist of IP static routes
Main Returnsto the IP Interface Menu screen
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Table 5-10. IPR 10B2 and 10BT IP Satic Routes Configuration Option Settings and

Defaults
Parameter User Options Default

IPNET A valid IP address 0.0.0.0.0.0.0.0
SUBNET A valid subnet mask 0.0.0.0.0.0.0.0
GOTO A valid IP address 0.0.0.0.0.0.0.0
PvC <name> <name>

DIST 1-15 1-15

IPNET

A dedtination IP network address. Enter avalid IP address (e.g. 125.15.0.0).

SUBNET

A subnet mask. Enter a valid subnet mask (e.g. 255.255.0.0).

GOTO

IP address of the next | P gateway for this static route. Enter avalid IP address gateway (e.g.

0.0.0.0).

PVC

Name of the PV C at which this static route is pointed. No name should be entered for the

Ethernet static route. Enter avalid PV C name for the static route to which it points. (e.g.

jones).

DIST

Administrative distance (in hops) for this static route.

v

Note: The static routes will always be preferred to dynamic routes regardless of the

Digtance. This Distance will, however, be advertised in any routing updates for this

static route.
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5.6.12 |P Performance Screen (Netstats)

The IP Performance screen will display by pressing “T” (neTst) from the IP Interface Menu
screen. The | P Traffic Statistics displays the generated, routed, and errors found throughout
the I P routing statistics profile while running. Figure 5-20 shows the screen.
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Figure5-20. IPR 10B2 and 10BT IP Performance Screen (Netstats)
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5.7 IPR Card Error Messages

Refer to Appendix B in the System Reference Guide for further information on Error
M essages regarding this card.

5.8 |IPR Card Troubleshooting

On power-up, the IPR card performs a self-test. Thisisthe only diagnostic available for the
IPR. A “healthy” active IPR will have agreen LED lit on the front panel. A “healthy”
redundant I PR will flash between green and amber LEDs.

The indications that an IPR is not on-line are:

»  Continuous amber alarm LED on front panel AFTER the system has been registered
during initial installation. (Prior to registration, the amber LED is an indication that
registration needs to occur before the system can be fully operational .

*  Inability to communicate with the system by any means (VT-100 Term, Telnet, etc.).

If the IPR card is determined to be faulty, replace it and return the faulty unit for repair to the
location specified by your distributor.
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5.9

|PR Server Card Specifications

IPR Card (M odels 883060 and 883160)

Input/Output
LAN Traffic1/O

Frame Relay Traffic 1/0
Frame Relay Port Types

MTU

Traffic Bandwidth
Total Buffer Space
Performance

No. of PVCs
Routing Table
ARP Table

Card Capacity
Management

Connectivity

LMI Options
Information Rates
Congestion Handling
DCE Parameters
DTE Parameters

IP Subnet Topologies

5-32
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4 maximum (1 10-BaseT Ethernet, 3 Frame Relay Wide-Area Network)
10BaseT

T1, E1, fT1, fEL, V.35 R$422, EIA530

UNI DCE, UNI DTE, NNI

1500 bytes

4Mbps Full Duplex

4 Mb DRAM

3500 Packets Per Second

128

512 entries (up to 128 static entries)

100 entries (LRU)

Maximum 3 per System

RFC 1315 DTE MIB, Frame Relay Service MIB, SNMP Alarm Traps
per RFC 1215

SNMPor TELNET

Q.933 Annex A, ANSI T1.617 Annex D, LMI (Gang of 4), None
CIR = 0t0 2048 Kb/s, Bc = 0 t0 2048 Kb, Be = 0 to 2048 Kb
FECN, BECN

N392, T391, N393 dl configurable

N392, T391, N393, N391 al configurable

Point-to-point, hub-and-spoke, fully/partially meshed subnets, and
unnumbered P interfaces.

IPR Card
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