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The Frame Relay Protocol

Frame Relay Networking XE "Frame Relay Networking" 
Frame relay provides excellent mechanisms for bandwidth efficiency, low network latencies, and connection flexibility for the implementation of wide area networks (WANs). 

Like the ITU-T standard X.25, frame relay is a packet-oriented protocol for transporting information over WANs. However, frame relay provides significantly lower packet transit latencies over the network. Frame relay can use a single physical link to support multiple data and voice channels, effectively lowering the cost of interconnecting devices. 

Frame relay is a layer two transport protocol that can use a variety of layer one physical interfaces. Interfaces supported by the Athena Access include V.35, RS232, V.11, X.21, ISDN, G.703 2 Mbps, G.703 64 Kbps and CSU/DSU.

A variety of layer three protocols are used over frame relay. The most common data protocol is TCP/IP, which is used to carry internet traffic and to connect LANs. In recent years, voice traffic has become a popular layer three traffic type because of the savings when compared to traditional methods of transporting voice traffic.

Overview of Features XE "Frame Relay, overview of features" 
The frame relay protocol module supports the following features:

· Local In-channel Signaling over DLCI 0 as per ANSI T1.617-1991, Annex D.

· Local In-channel Signaling over DLCI 0 as per CCITT Q.933, Annex A.

· Local Management Interface over DLCI 1023 as per the Frame Relay Specification with Extensions.

· Data transfer on DLCIs 16 to 991 on Access, DTE and NNI trunks.

· Consolidation of SVCs and/or PVCs onto a single bridge type DLCI on either DTE or NNI trunks.

· Varying congestion management ranging from FECN and BECN issuance, CIR enforcement, EIR enforcement, EIR reduction, and frame discarding.

· Automatic PVC reconnection after trunk failure.

· Alternate DLCI destinations/source DLCI.

· Supports frame sizes up to 4096 bytes.

· Four configurable levels of data priority/trunk.

· Fully configurable queue depth.

· Maximum trunk speed of 2.048 Mbps.

· Fully configurable timers and retries.

· Clock generation, signal presence and rate detection.

· Lead control and detection.

· Automatic or Manual Modem Dial in/out support with configurable modem parameters including dial command.

· Security negotiation using XID and Signature exchange.

· Formation of network alarms based on link status changes and error conditions. All thresholds and alarms enable are configurable.

· Supports Voice over Frame Relay Implementation Agreement FRF.11.

· Supports Frame Relay End-to-End Fragmentation Implementation Agreement FRF.12.

Dynamic Menus XE "Dynamic Menus" 
Dynamic menus are used throughout the configuration menus. All configurable options are available to you through a menu command. Other options will become available depending on how you configure the unit.

Example: In the frame relay Modem Security Command Menu, the only command initially available is Enable. Once you have enabled security, however, other commands become available.

This feature makes configuration of the protocol easier for you by removing unnecessary and unavailable commands.

The Frame Relay Trunk States XE "Frame Relay Trunk States" 
All frame relay trunks follow a sequence of states to become active. These are listed in order below.

Inactive State XE "Inactive State" 
Following power-up, all installed frame relay trunks proceed almost immediately to the inactive state. 

Standby State XE "Standby State" 
If you preconfigured the trunk to inspect for lead sensitivity before raising the link, it will wait in the standby state for the presence of interface control leads.

Dial/Answer State XE "Dial/Answer State" 
If you configured the trunk for modem usage, it will proceed to either the dial out or the Answer State. The trunk will return to the halted, dial out or answer state if it cannot make a connection. 

Security State XE "Security State" 
If the trunk makes a connection and you have enabled security, the trunk will enter the Security State. If it does not successfully negotiate security, the trunk will disconnect and return to the halted, dial out or answer state.

Link Down/Link Up State XE "Link Down/Link Up State" 
If the trunk successfully negotiates security, it will proceed to the link down state and attempt to raise the link. If you have not configured the trunk for a modem and disabled security, it will immediately enter the link down state from the standby state. If the trunk is successful in raising the link, then it will enter the link up state.

Voice over Frame Networking XE "Voice over Frame Networking" 
FRF.11 Specification XE "FRF.11 Specification" 
In Frame Relay each protocol receives a logical identifier called a Data Link Connection Identifier (DLCI). Typically, network vendors bill on the number of DLCIs your network commissions. The FRF.11 specification describes a means to gather more than one protocol onto a single DLCI, reducing DLCI charges. FRF.11 is an end-to-end protocol operating between two end nodes, meaning the frame relay network does not use it. Therefore, you cannot multiplex the protocols operating between more than any two end nodes onto a single DLCI.

A prime example of this is multiplexing IP traffic and voice sessions between two nodes onto a single DLCI. 

When using FRF.11 you must assign a channel identification number (CID) to each protocol using the line. The two end nodes use the CIDs to agree what protocols are actually using the DLCI. You must configure the CIDs identically at the two nodes using the DLCI. 

FRF.11 restricts CIDs to the range of 4 to 255, reserving the values 0 to 3 for future expansion. CID values from 64 to 255 are coded less effectively into the frame relay header and will increase the packet size by an extra byte. If possible, restrict CID usage to the range of 4 to 63.

Note: Develcon recommends that you dedicate CIDs 4 to 39 for compressed voice and CIDs from 40 onwards for data traffic.

FRF.12 and FRF.11 Annex C Specification XE "FRF.12 and FRF.11 Annex C Specification" 
When you compress voice and transmit it over frame relay, it is important to ensure the delay introduced by the network is low. The node itself can introduce a major source of delay as it transmits large frames to the network. As an example, transmitting a 1508 byte IP frame over a 64 Kbps line requires over 190 milliseconds of line transmission time. If one or more of these IP frames queues up for transmission before a compressed voice packet, the packet will be excessively delayed and speech quality will suffer greatly.

One solution to the problem is to fragment large frames into smaller frames, creating opportunities for voice frames to be transmitted between the fragments. While fragmentation adds a small amount of overhead it makes it possible to multiplex voice and data traffic.

End nodes can use FRF.12 to fragment large frames before transmitting them across a frame relay network. The Athena Access lets you decide on the fragment size when you configure the frame relay DLCI. The best value for the fragment size depends upon many factors including the speed of the trunk, the size of the data packets and the maximum number of voice calls that will be made. A good rule of thumb is to allow one byte of payload for every kilobit of WAN bandwidth. 

The following table shows a starting point for setting the fragmentation size. 

Link Rate
Fragmentation Size

64 Kbps or less
64 bytes

128 Kbps
128 bytes

256 Kbps or more
256 bytes

The node also automatically employs FRF.11 Annex C, a protocol that prevents FRF.12 from fragmenting compressed voice frames. 

Note: Each DLCI you configure on the network access trunk should have fragmentation enabled or should be known to restrict its message size to be less than that in the above table.

Frame Relay Configuration

Frame Level Configuration Parameters  XE "Parameter Overview, frame relay" 

 XE "Frame level Configuration Parameter Overview" 
The following tables list frame relay default configuration parameters. Each includes parameter the NMP parameter name, recommended setting and possible range.

Frame Relay Standard Parameters XE "Frame Relay Standard Parameters" 

Parameter Description
Default Value
Supported Values

Trunk Type
ACC
ACC (UNI-Network), DTE (UNI-User), NNI (network-to-network) and Network (proprietary Athena trunk) 

LMI
ANSI
ANSI, CCITT, LMI

N391limit (User-UNI or NNI)
6
1 to 255.

N392limit (UNI)
3
1 to 9.

N393limit (UNI)
4
2 to 10.

T391 Timer (User-UNI or NNI)
10
5 to 30 Seconds

T392 Timer (Net-UNI or NNI)
15
5 to 30 Seconds

NetN392limit (NNI Net side)
3
1 to 9.

NetN393limit (NNI Net side) 
4
2 to 10.

UsrN392limit (NNI User side) 
3
1 to 9.

UsrN393limit (NNI User side) 
4
2 to 10.

Lead Fail Timer
5 Seconds
off or 1 to 60 Seconds 

Data Format
NRZ
NRZ, NRZI

Clock Source
External
External, Internal

Baud Rate
64 Kbps
1200 bps to 2.0 Mbps

Frame Relay Additional Parameters XE "Frame Relay Additional Parameters" 

Parameter Description
Default Value
Supported Values

Priority 3 queue depth
1 second
1 to 8, 16 or 32 seconds of data buffering

Priority 2 queue depth
1 second
1 to 8, 16 or 32 seconds of data buffering

Priority 1 queue depth
1 second
1 to 8, 16 or 32 seconds of data buffering

Priority 0 queue depth
1 second
1 to 8, 16 or 32 seconds of data buffering

Frame Relay value Added Timers and Counters XE "Frame Relay value Added Timers and Counters" 

Parameter Description
Default Value
Supported Values

CallRetry Counter
5
Attempt to raise alternate DLCI after (1-10) attempts on primary DLCI

Call Timer
1 Minutes
Try to raise the primary/secondary DLCI every (1-180) minutes

Interframe delay Timer
0
0 -15 flag delays or optimize

Frame Relay Modem and Parameters XE "Frame Relay Modem and Parameters" 

Parameter Description
Default Value
Supported Values

Modem Settings
No Modem
No modem enabled, Answer only, Dial out only, Both dial out and answer

Connection Type
Backup
Backup, Primary

Dial Method
On DTR
Dial on assertion of DTR, Dial using Dial command string

Dial Command
Empty
String with maximum 14 characters

Dial String
Empty
String with maximum 29 characters

Async Baud Rate
9600
1200, 2400, 9600, 14.4k, 19.2k

Wait Time
30 Seconds
1 to 240 Seconds

Pause Time
15 Seconds
1 to 240 Seconds

Retries
2
1 to 255

Parity
none
None, even, odd, space, mark

Data Bits
8
5 to 8

Stop Bits
1
1, 2

Frame Relay Security Parameters XE "Frame Relay Security Parameters" 

Parameter Description
Default Value
Supported Values

Security
Off
Off or On

Signature
Empty
14 digit number

XID
Empty
14 digit number

Frame Relay Backup XE "Frame Relay Backup, parameters" 

Parameter Description
Default Value
Supported Values

First Backup trunk Enable
Disabled
Trunk Number or Disabled

Second Backup trunk Enable
Disabled
Trunk Number or Disabled

Backup trunk Timedisable 
Disabled
Disable start hour to end hour, or Disabled

Backup trunk alt. dialstring 1
Off
String with maximum 14 digits, or Off

Backup trunk alt. dialstring 2
Off
String with maximum 14 digits, or Off

Day of week disable
Off
List of Days of week trunk is disabled 
(1 to 7)

Frame Relay Alarm Parameters XE "Frame Relay Alarm Parameters" 

Parameter Description
Default Value
Supported Values

Alarm Priority Mask
0
0 to 7

Local Alarm Enable
Disabled
Off or On

Hardware Alarm
Enabled with priority 5
Off or On and priority 0 to 7

System Abnormality Alarm
Enabled with priority 5
Off or On and priority 0 to 7

Informational Alarm
Enabled with priority 1


Link Up Alarm
Enabled with priority 2
Off or On and priority 0 to 7

Link Down Alarm
Enabled with priority 3


Alarm Time Base
1200 Seconds
1 to 36000 Seconds

Latency Time Base
3600 Seconds
1 to 54000 Seconds

Frame Relay Menus

Trunk Command Menu XE "Trunk Command Menu" 
The submenus and commands available in this menu allows you to configure all the frame relay parameters. It is available through the Config Command Menu. The commands available in this menu are:

· REload
· TrunkType



The menus available from the Config Command Menu XE "Stats Command Menu"  are:

· ALarms
· DLci
· MOdem
· PArameters

· QueueDepth
· STatistics
· PHysical


Reload Command XE "Reload Command" 
The Reload command lets you revert to the previously saved configuration, undoing any recently made changes.

Trunk Type Command XE "Trunk Type Command" 
The Trunk Type command configures the trunk as one of the following types:

· Access trunks, which serve as entry points into the network and are connected to FRADs. 

· Network trunks, which form the backbone of an Athena Access network and run between different frame relay switches. 

· DTE trunks, which provide a FRAD-like interface for connection to an Access trunk or a third party DCE trunk. 

· NNI trunks, which provide a common interface between different vendors’ frame relay networks, allowing multiple segment frame relay paths to be treated as a single frame relay path through all networks.

To configure the trunk:

1.
Type tt and the type then press [enter].
Selecting the trunk type will affect the format of the command menu. You can configure DLCIs for Access, DTE and NNI type trunks. The DLCI menu item will not display if you set the trunk type to Network.

Trunk Parameters Command Menu

The commands available in this menu are:

· CallRetries
· CallTimer
· InterFrmdelay
· LinkMgt

· N393limit
· T392limit
· N392limit
· N391limit

· DteDelay




Link Management Command XE "Link Management Command" 
The Linkmgmt command specifies what protocol the Athena Access will use for exchanging Status Inquiries and Full Status Reports. The allowable options are as follows: 

· ANSI T1.617 - Annex D (default setting),

· CCITT Q.933 - Annex A,

· LMI (Frame relay Specification with Extensions). 

If you select ANSI or CCITT, the system will make exchanges on DLCI 0. If you select LMI, the system will use DLCI 1023. Due to the difference in report formats, this parameter affects how many DLCIs may be active on the trunk. Under LMI, the system may have 512 DLCIs active at any one time but with ANSI, the system may have 815 DLCIs active. 

Note: This parameter applies only to Access, DTE and NNI type trunks.

To set the protocol:

1.
Type lm and the type, then press [enter].

N391 Limit Command XE "N391 Limit Command" 
The N391limit command specifies the number of Status Enquiry messages the DTE or NNI trunk will send before it requests a Full Status Report. Six is the default value. 

Status Enquiry messages only verify the link integrity, while the full status report contains notification of all DLCIs’ status. 

Note: This parameter applies only to DTE and NNI type trunks.

To set the number of messages:

1.
Type n1 and the value (1 to 255), then press [enter].

The link remains up as long as the proportion of erroneous events remains below a certain ratio. Configure this ratio using the N392 error threshold and the N393 monitored events count.

An Access trunk event occurs when it receives a status enquiry message or a T392 timer expires. The trunk defines an error as the non-receipt of a status enquiry in T392 seconds or the receipt of an invalid status enquiry message. 

A DTE trunk, describes an event as the transmission of a status enquiry message, and defines an error as the non-receipt of a valid status report following this event.

If more than the set number of N392 errors occurs over the course of N393 monitored events, then the link will enter the down state and mark all configured DLCIs inactive. You must set the value of N392 less than or equal to the value of N393. 

Note: This parameter applies only to Access and DTE trunks.

N392 Limit Command XE "N392 Limit Command" 
The N392limit command specifies the trunk’s N392 error threshold. Three is the default setting. To set the N392 limit:

1.
Type n2 and the value (1 to 9), then press [enter].

N393 Limit Command XE "N393 Limit Command" 
The N393limit command specifies the limit for the N393 events counter on an Access or DTE trunk. Four is the default setting. To set the N393 limit:

1.
Type n3 and the value (2 to 10), then press [enter].

The NetN392limit /NetN393limit and UsrN392limit / UsrN393limit commands are the same as the N392limit / N393limit command except that they refer to the N392limit for the network and user side of the NNI link management, respectively. 

Note: The N392 and N393 commands apply only to NNI trunks.

T391 Timer command XE "T391 Timer command" 
The T391timer command specifies a DTE or NNI trunk’s link integrity verification polling interval. The DTE will send a status enquiry message every T391 seconds. The DTE uses these messages to verify the continued integrity of the link. Set this value to less than the value of T392 on the connected Access trunk, otherwise it will record multiple errors. Ten is the default setting.

Note: This parameter only applies to DTE and NNI trunks.

To set the trunk’s link integrity verification polling interval:

1.
Type t1 and the value (5 to 30 seconds), then press [enter].

T392timer command XE "T392timer command" 
The T392timer command specifies the maximum interval an Access type trunk will wait between status enquiry messages before it records an error. Fifteen is the default setting. Do not set this parameter’s value less than or equal to the value of T391 on the connected FRAD or DTE, or you will receive multiple errors. To set the maximum interval between status enquiry messages:

1.
Type t2 and the value (5 to 30 seconds), then press [enter].

Note: This parameter only applies to Access and NNI type trunks.

Physical Command Menu XE "Physical Command Menu" 
Use the Physical Command Menu to configure the physical interface on the frame relay trunk. The commands available in this menu are:

· ClockSource
· DataFormat
· LeadFail
· BaudRate

Baud Rate Command XE "Baud Rate command" 
The Baudrate command sets the synchronous clock speed the trunk generates. The allowable values are 1200 to 2048000.

Note: This parameter only applies to trunks that generate a clocking signal, such as a DCE or DTE trunk using an internal clock source. The trunk will select the nearest achievable baud rate if the value you enter is unattainable.

To set the synchronous clock speed:

1.
Type br and the value, then press [enter].

Clock Source Command XE "Clock Source command" 
The Clocksource command specifies how the trunk performs clocking. At low speeds, the DCE normally passes both transmit and receive clocks to the DTE. The DTE will use the transmit clock to encode its own data. The DCE will decode the data using the clock it provided. Select this mode of operation by configuring the DCE to use its internal clock and the DTE to use an external clock. This type of clocking scheme has the advantage of requiring only two clocking signals in the cable since the trunk does not use the XTC clock line at the DCE.

At higher baud rates, cable delays introduce a significant difference between the DCE transmit clock and its image at the DTE. You can solve this problem by configuring the DCE and DCE to use an external clock.

You can also make the DTE generate its own clock using a baud rate equal to or different from the DCE by configuring the DCE to be externally clocked and the DTE to be internally clocked. This clocking scheme only requires two clock lines in the cable only now it is the TC line which is not required.

Note: The baud rate at which DCE external clocking is required depends upon interface type, cable impedance and length of run. Develcon recommends, however, that you use DCE external clocking at any speed above 64,000 bps.

The changes you make with the clock source command become active immediately. Internal is the default setting for DCE, and external is the default for DTE. 

To change the clock source:

1.
Type cs and internal or external, then press [enter].

Data Format Command XE "Data Format Command" 
The Dataformat command lets you select the data-encoding format for the present trunk. Set this parameter to the encoding format of the equipment you are connecting to. The default setting is NRZ. The encoding format must be the same on both ends.

To set the data format:

1.
Type df and nrz or nrzi, then press [enter].

Lead Fail command XE "Lead Fail command" 
The Leadfail command enables or disables lead detection. If the control lead is inactive for this length of time, the trunk considers signal to have failed and will take down the link. Five seconds is the default setting. To set the lead fail option:

1.
Type lf and the value (1 to 60 seconds), then press [enter].

Note: You will disable the timer if you enter 0 as the value.

If you configure the trunk as a DTE, the lead fail timer will inspect for loss of DCD (or its equivalents). If you configured the trunk as a DCE, the lead fail timer will inspect for loss of DTR (or its equivalent).

Show command

The Show command displays the current settings for the physical. To display the current settings:

1.
Type sh, then press [enter].
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Figure 6.1 Screen One of the Frame Relay Physical Show Display
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Figure 6.2 Screen Two of the Frame Relay Physical Show Display

Configuring Queues

Queue Depth Command Menu XE "Queue Depth Command Menu" 
The Queuedepth Command Menu lets you configure the priority queue depth for the frame relay trunk. The commands available in this menu are:

· Queuedepth0
· Queuedepth1
· Queuedepth2
· Queuedepth3

The Queuedepth0 to Queuedepth3 commands set the priority queue depth (measured in seconds) for each of the priority data queues. The queue depth lets the data queue up to the time selected, and allows for a delay in the congestion mechanism. One second is the default setting. The queue depth also allows the Athena Access frame relay to buffer more data at each of the four transmit queues, if you wish. Queue 0 is the lowest priority queue at each of the frame relay trunks. To configure the queue depth:

1.
Type q0 and the value (1 to 8, 16 or 32 seconds), then press [enter].

Note: For queue depths 1, 2 and 3 substitute q1, q2 and q3 respectively for q0.

Additional Timers and Counters

Trunk Parameters Command Menu XE "Trunk Parameters Command Menu" 
Call Retry Command XE "Call Retry Command" 
The Callretry command specifies the number of times the trunk will attempt a PVC call set-up before it uses the alternate destination. One is the default setting. A PVC setup will attempt to connect to the primary destination along all possible network paths. If it cannot make a connection, then frame relay will wait for the call timer period before retrying the connection. If the trunk exhausts the retries before it connects the primary destination, it will attempt the alternate destination. To set the call retry option:

1.
Type cr and the value (1 to 10), then press [enter].

Note: This parameter applies only to Access, DTE and NNI trunks.

Call Timer Command XE "Call Timer Command" 
The Calltimer command specifies the time limit to wait between PVC setup attempts. Thirty is the default setting. To set the call timer option:

1.
Type CT and the value (1 to 180 minutes), then press [enter].

Note: This parameter applies only to Access, DTE and NNI trunks.

The call retry and call timer parameters allow you to access an alternate destination if the primary destination remains unavailable for a specific time. 

Example: If you set the call retry to three and the call timer to ten minutes the trunk would be automatically connect to the alternate destination if the primary remained unavailable for thirty minutes.

Inter-frame Delay Command XE "Inter-frame Delay Command" 
The Intrfrmdelay command specifies the minimum allowable number of HDLC flag characters between transmitted frames. The default setting of zero will configure the hardware to insert an opening and closing flag between each frame. To set the inter-frame delay:

1. Type if.

2. Type the value (0 to 15) or op for optimize.

3.
Press [enter].

Set the inter-frame delay to optimize to operate with a minimum of one flag between frames (the closing flag of one frame serves as the opening flag of the next frame). Normally, the trunk requires one flag between consecutive frames. Some hardware, however, requires more processing time per received frame. To allow for this, program the frame relay to transmit up to ten flags between each frame. 

Configuring Modem Parameters XE "Configuring Modem Parameters" 

 XE "Modem parameters, configuring" 
Modem Command Menu XE "Modem Command Menu" 
This section describes the parameters required for a trunk that connects over the PSTN or ISDN using an attached modem or terminal adapter. The Modem Command Menu displays only currently configurable parameters. The command available in this menu is:

· ModemType




The menu available from the Command Menu XE "Stats Command Menu"  is:

· BackUp




Asynchronous Baud Command XE "Asynchronous Baud Command" 
The Asyncbaud command defines the asynchronous speed you use when programming the modem. 9600 is the default speed. This parameter applies only to dial out trunks that have a string dial method. To set the asynchronous speed:

1.
Type ab and the value (1200, 2400, 4800, 9600, 14400, 19200), then press [enter].

Connection Type Command XE "Connection Type Command" 
The Connecttype command defines the purpose of the modem connection. If you configure it as backup, the modem trunk will wait in the halted state for the main frame relay trunk to stimulate a modem connection when its link fails. The modem trunk will immediately try to connect to the remote modem when configured as a primary connection type. Backup is the default setting. To set the connect type option:

1.
Type ct and the type (backup or primary), then press [enter].

Data Bits Command XE "Data Bits Command" 
The Databits command sets the number of data bits you use when programming the modem. Eight is the default setting. To set the number of data bits:

1.
Type db and the value (5 to 8), then press [enter].

Note: This parameter applies only to dial out trunks that have a string dial method.
Dial Command XE "Dial command" 
The Dial command is the first command the trunk sends to the modem before the dial string to initiate dialing. The value in the command is dependent on the modem; e.g., HAYES compatible would be ATDT. A null string is the default setting. To set the dial command:

1.
Type dc and the value (1 to 14 characters), then press [enter].

Note: This parameter applies only to dial out trunks that have a string dial method.

Dial Method Command XE "Dial Method command" 
The Dialmethod command specifies the method the trunk will use to initiate dialing by the modem. DTR is the default setting. 

The frame relay trunk can either raise DTR, causing the modem to automatically dial an internally stored number, or it can program the modem using an asynchronous command string. To set the dial method:

1.
Type dm and the method (DTR or string), then press [enter].

Note: This parameter applies only to dial out trunks.

Dial String Command XE "Dial String command" 
The Dialstring command contains the actual telephone/ISDN number. A null string is the default setting. It can contain pauses, access codes and control codes, and control codes for modems with internally stored fast dial numbers. To set the dial string:

1.
Type ds and the string (1 to 29 characters), then press [enter].

Note: This parameter applies only to dial out trunks that have a string dial method.

Modem type Command XE "Modem type command" 
The Modemtype command lets you configure what type of modem you have connected to the Athena Access. None is the default setting. To set the modem type:

1.
Type mt and the type (none, answer, dial or both), then press [enter].

Parity Command XE "Parity command" 
The Parity command defines the type of parity checking you use when programming the modem. None is the default setting. This parameter applies only to dial out trunks that have a string dial method. To define the type of parity:

1.
Type pa and the type (none, even, odd, space, mark), then press [enter].

Pause Time Command XE "Pause Time command" 
The Pausetime command defines the length of time to wait between retry attempts after a connection has failed. Fifteen is the default setting. To set the pause time:

1.
Type pt and the value (1 to 240 seconds), then press [enter].

Retries Command XE "Retries command" 
The Retries command defines the number of retry attempts that the protocol can make to establish a modem connection. This parameter applies to dial out trunks. To set the number of retries:

1.
Type re and the value (1 to 255), then press [enter].

Note: Two is the default setting.

Stop Bits Command XE "Stop Bits command" 
The Stopbits command sets the number of stop bits you use when programming the modem. One is the default setting. This parameter applies only to dial out trunks that have a string dial method. To set the number of stop bits:

1.
Type sb and 1 or 2, then press [enter].

Wait Time Command XE "Wait Time command" 
The Waittime command defines the length of time the trunk will wait for a connection after initiating the call. Thirty is the default setting. To set the wait time:

1.
Type wt and the value (1 to 240 seconds), then press [enter].

Note: Develcon recommends that you set the wait time to at least 10 seconds.

Configuring Security Parameters XE "Security Parameters, configuring" 
Security Command Menu XE "Security Command Menu" 
This menu lets you configure the optional security characteristics for use on a modem trunk. Security applies only to modem trunks. Therefore, if you do not have a modem enabled, the security menu will not appear in the main command menu.

Enable Command XE "Enable Command" 
The Enable command determines whether the trunk will require security negotiation. Off is the default setting.

If the trunk requires security negotiation, the dialing trunk will transmit a frame containing its XID and, optionally, a signature. The answering trunk will compare these values against its own and issue a diagnostic frame either allowing or disallowing the connection. If the answering trunk allows the connection, the two trunks will attempt to establish the link.

To enable or disable security negotiation

1.
Type en and on or off, then press [enter].

Signature Command XE "Signature Command" 
The Signature command specifies the optional signature value that the dialing trunk may transmit when it attempts to establish a modem connection. A null string is the default setting. To set the signature value:

1.
Type si and the value (0 to 9, max. 14 digits), then press [enter].

Note: This parameter applies only to modem trunks with security enabled.

XID Command XE "XID Command" 
The Xid command configures the identification value of the calling trunk. The trunks transmits this value to the remote frame relay trunk after it has established a modem connection. This parameter applies only to modem trunks with security enabled. To configure the ID value of the calling trunk:

1.
Type xi and the value (0 to 9, max. 14 digits), then press [enter].

Note: A null string is the default setting.

Configuring Backup Parameters XE "Backup parameters, configuring" 
Backup Command Menu XE "Backup Command Menu" 
The Backup Command Menu lets you configure parameters related to the main and backup trunk. You can configure this trunk to be the main trunk and then configure parameters that dictate which backup trunk to use and its associated parameters.

Day Disable command XE "Day Disable command" 
The Daydisable command determines whether the unit should enable the backup modem trunk during different days of the week. If you require day disable, enter that day. If you do not require day disabling, select off to disable this feature and allow backup during all days of the week. Off is the default setting. You can enter more than one value in the command. To enable or disable the backup modem trunk:

1.
Type dd and a value (1 to 7) or off, then press [enter].

Note: Sunday is value 1, Monday is value 2, etc. 

Dial String command XE "Dial String command" 
The Dialstring command provides the backup modem trunk with dial strings to it will use for the main trunk. If you do not require the main trunk to use its own dial strings, select off to disable this feature and let the backup modem trunk use its own local dial string. Off is the default setting. The backup modem trunk will always try the main trunk provided with dial strings before trying its local dial string. To set the dial strings for the backup modem trunk:

1.
Type ds and 1 or 2.

2.
Type the string (max. 15 digits). 

3.
Press [enter].

Enable command XE "Enable command" 
The Enable command determines whether backup is required on a main trunk. If the trunk requires backup, select the trunk(s) to it will use for backup purposes. To enable the backup:

1. Type en.

2.
Type the first value (1 to 64) or off and the second value (1 to 64).

3.
Press [enter].

Note: You must select a modem trunk(s) running the frame relay protocol. Off is the default setting.

Time Disable command XE "Time Disable command" 
The Timedisable command determines whether the trunk should enable the backup modem trunk during a specific time of day. If you do not require time of day disabling, select off to disable this feature and allow backup during all times of the day. Off is the default setting. To enable the backup modem during a specific time of day:

1. Type td.

2. Type the first value (1 to 64) or off and the second value (1 to 64).

3. Press [enter].

Note: The command uses the 24 to hour clock. You must enter a start time and an ending time. 

Configuring Alarms Parameters XE "Alarms Parameters, alarms" 
Event Alarms XE "Event Alarms" 
You can configure frame relay trunks to raise two event alarms. These are link up and link down. You must enable each one individually and configure them with a different priority. The commands are available through the Frame Relay Event Alarms Command Menu XE "Event Alarms Command Menu" .

Link Down Command XE "Link Down Command" 
The Linkdown command configures the link down alarm generated by the trunk. This parameter applies only if you enable alarms on the trunk. The default setting is on with a priority of three. To configure the link down alarm:

1. Type ld.

2. Type on or off and the priority (1 to 7).

Note: Priority applies only if you select on. 

3.
Press [enter].

Link Up Command XE "Link Up Command" 
The Linkup command configures the link up alarm generated by the trunk. This parameter applies only if you enable alarms. The default setting is on with a priority of two. To configure the link up alarm

1.
Type lu.

2.
Type on or off and the priority (1 to 7).

Note: Priority applies only if you select on. 

3.
Press [enter].

Hardware, System Abnormality and Informational Alarms XE "Hardware, System Abnormality and Informational Alarms" 
These parameters apply only if you have enabled the alarms on the trunk.

Hardware Command XE "Alarms, Hardware Command" 
The Hardware command lets you configure the hardware alarms generated by the trunk. The default setting is on with a priority of five. To configure the hardware alarm:

1.
Type hw.

2.
Type on or off and the priority (1 to 7).

Note: Priority applies only if you select on. 

3.
Press [enter].

System Abnormal Command XE "Alarms, System Abnormal Command" 
The Systemabnormal command configures the system abnormality alarms generated by the trunk. The default setting is on with a priority of five. To set the system abnormality alarms:

1. Type sa.

2. Type the state, and on or off.

3. Type the priority (1 to 7).

4. Press [enter].

Note: Priority applies only if you select on. 

Informational Command XE "Alarms, Informational Command" 
The Informational command configures the informational alarms generated by the trunk. The default setting is on with a priority of one. To set the informational alarms:

1.
Type in.

2.
Type on or off and the priority (1 to 7).

Note: Priority applies only if you select on. 

3.
Press [enter].

Threshold Alarms

The commands available in this menu are:

· ADd
· BAse
· CLear
· DElete

· LAtency
· LIst



List Command XE "List Command" 
The List command displays the list of threshold alarms that you can define for the frame relay trunk. If an alarm is currently defined then the NMP will highlight it. You can configure the following alarms:

· Clock Failure XE "Clock Failure"  (Rx or Tx) indicates that a clock signal has gone absent. This can generate transmission errors.

· Lead Failure XE "Lead Failure"  indicates that the control lead (DTR or CD) has gone absent. This can indicate the removal of the remote device.

· N392 Expiry XE "N392 Expiry" , which will result in all DLCIs on the trunk being marked as inactive. Too many of these expirations indicate a parameter configuration error or a problem with the remote device parameter settings or a noisy link connection.

· T391 Timeout XE "T391 Timeout"  is only configurable on a DTE or NNI trunk. Too many of these errors indicate that the network UNI or NNI is not sending Status Responses frequently enough. There may be a configuration error or a problem with the network device.

· T392 Timeout XE "T392 Timeout"  alarm is configurable only on an Access or NNI trunk. Too many of these errors indicate that the FRAD or network is not sending status enquiry messages frequently enough. There may be a configuration error or a problem with the remote device or network.

Add Command XE "Add Command" 
The Add command adds a specified alarm to the list of defined threshold alarms. To add an alarm to the list:

1.
Type ad.

2.
Type the item number (1 to 5 from the list above).

3.
Type the priority (1 to 7) and the threshold (0 to 1,000,000).

4.
Press [enter].

Note: A threshold of zero will cause an alarm at every occurrence.

Base Timer command XE "Base Timer command" 
The Basetimer determines the measurement period applied to all defined threshold alarms. 1200 is the default setting. The trunk will generate an alarm if the number of occurrences exceed the threshold during the time set by this timer. To set the period for all defined threshold alarms:

1.
Type ba and the value (1 to 36000 seconds), then press [enter].

Clear command XE "Clear command" 
The Clear command clears any alarms that have been “latched” to the latency timer. To clear alarms:

1.
Type cl, then press [enter].

Delete command XE "Delete command" 
The Delete command removes the specified alarm from the list of defined threshold alarms. To delete a specified alarm.

1.
Type de and the value (1 to 5), then press [enter].

Note: Zero will delete all the alarms.

Latency command XE "Latency command" 
The Latency command lets you configure the minimum time between two alarms based on events exceeding a threshold. 3600 seconds is the default setting. To disable the latency timer, set it lower than the base timer. To set the minimum time between two alarms:

1.
Type la and the value (1 to 54000 seconds), then press [enter].

Temporarily Disabling Alarms XE "Temporarily Disabling Alarms" 

 XE "Disabling Alarms" 

 XE "Alarms, disabling temporarily" 
Enable command XE "Alarms enable command" 
The Enable command enables and disables all alarms for the trunk. The default setting is on. To enable or disable all alarms for the trunk:

1.
Type en and on or off, then press [enter].

Mask command XE "Mask command" 
The Mask command determines the minimum priority level of alarms the trunk will report. If you set the priority of any enabled alarm less than the mask, the trunk will not generate that alarm. Zero is the default setting. To set the minimum priority for masking alarms:

1.
Type ma and the value (0 to 7), then press [enter].

Note: Zero will mask no alarms. You cannot mask alarms with priority seven. 

Alarms Command Menu XE "Alarms Command Menu" 
The Frame Relay Alarms Command Menu allows you to configure all trunk to based alarms. The commands available in this menu are:

· ENable
· HardWare
· INformational
· MAsk

· SystemAbnormal



The menus available from the Frame Relay Alarms Command Menu XE "Stats Command Menu"  are:

· EVent
· THreshold



Before configuring alarms for the frame relay trunk read the section in Chapter 5 on Athena Access’s alarm strategy.

Configuring DLCIs XE "DLCIs, configuring" 
This menu lets you configure the DLCIs on a frame relay access, DTE or NNI trunk. The commands available in this menu are:

· COpy 
· DElete
· EDit
· NAme

Copy command XE "DLCIs, copying" 
The Copy command lets you add DLCI configurations to the table by copying a currently defined DLCI. The trunk will assign the new DLCI to the same destination as the original, with the destination DLCI number one greater than the duplicated DLCI. You cannot use this command to overwrite an existing DLCI. To copy a defined DLCI:

1. Type cp.

2. Type the original DLCI (16 to 991) then the new DLCI (16 to 991).

3. Press [enter].
Delete command XE "Delete command" 
The Delete command lets you remove a range of DLCIs XE "DLCIs, deleting"  from the table. To delete a range of DLCIs:

1. Type de.

2. Type the start value (16 to 990) and the end value (17 to 991).

3. Press [enter].
Note: You must enter a number to start and one to end. If you enter only one number, the system will delete only one DLCI.

Edit command XE "Edit command" 
The Edit command lets you add new DLCIs XE "DLCIs, editing"  to the table or change the parameters of an existing DLCI. You can also use it to edit a list of alternate destinations for a configured DLCI. When you add a new DLCI, you must fully specify the destination as region ID, node ID, trunk and DLCI (e.g., 10 20 16 858) respectively. You may specify the remaining parameters when you later add or edit a new DLCI. If you do not specify the remaining parameters when the trunk adds the DLCI, it will use the default values. To edit the DLCI:

1. Type ed.

2. Type the DLCI number (16 to 991).

3. Type de and the destination (region ID, node ID, trunk, DLCI).

4. Press [enter].

To specify the optional parameters:

1. Type ed.

2. Type the DLCI number (16 to 991).

3. Type a parameter (pr, ei, ci, ti, al, ex, ty).

4. Press [enter].

The parameters are as follows:

· Priority level XE "DLCIs, Priority level"  (pr) can be from 0 to 3. The period indicates the time over which the trunk will apply the CIR. A higher period allows for greater committed bursts without exceeding the CIR. The default is 0.

Note: The trunk will assign priority to all data frames on this DLCI. Higher priority data will move faster through the network.

· EIR XE "DLCIs, EIR"  (ei) is measured in bps from 1200 to 1536000 or 0. Use this for Access and NNI only. The EIR will be set to the nearest multiple of 80 bps from zero to T1. The default is zero. A value of zero indicates the trunk will not use EIR metering for this DLCI, and all frames are discard eligible. You can set the EIR not to pass any discard eligible data. To disable this type ds.

Note: If you disable EIR, the trunk will immediately discard all incoming data above the CIR. CIR disabling takes precedence.

· CIR XE "DLCIs, CIR"  (ci) is measured in bps from 1200 to 1536000 or 0. Use this for Access and NNI only. The CIR will be set to the nearest multiple of 80 bps from zero to T1. The default is zero. A value of zero indicates the trunk will not use metering for this DLCI, and all frames will be discard eligible. You can disable the CIR to pass all data as committed data.

·  XE "DLCIs, time" Time (ti) in milliseconds from 100 to 4000. The default is 1000ms. This is for Access and NNI only.

· Alternate destinati XE "DLCIs, Alternate destination" on (al) for ID (region ID, node ID, trunk, DLCI). The trunk will use the alternate destination if it cannot reach the primary destination. If you set the alternate destination parameter with no arguments, the trunk will clear the current alternate destination.

· Preferred exit trunk XE "DLCIs, Preferred exit trunk"  (ex) from1 to 64. The preferred exit trunk is the exit trunk that you wish to try first. Frame relay will try the preferred exit trunk before other trunks in the router’s trunk table. The preferred trunk may or may not appear in the alternate trunk list. Frame relay only uses the preferred exit trunk for the primary destination when using nodal routing.

· DLCI type XE "DLCI type"  (ty), either Tail, Transit, Bridge, or FRF11. The DLCI type refers to the type of DLCI connection frame relay will use on its trunk.

· If the DLCI is permanently leaving the Athena Access network for a third party network, or if it re-enters the Athena Access network carrying only pure frame relay data from devices such as routers (e.g., CISCO routers use tail DLCIs), it is a tail type DLCI. 

· Use the bridge type DLCI to consolidate all types of PVCs and SVCs (XF traffic) across third party networks that use nodal routing destination ID. The bridge DLCI will save you the added cost of subscribing to many DLCIs through a public network, and will allow you to implement fully Athena Access networks with full automatic backup around public or third party networks. Bridge DLCIs function well in a star type network with a central site. There is no need to fully mesh your sites, but if you don’t it will require more bandwidth at the central site that re-routes the outbound data to the satellite sites.

· The frf11 type DLCI can only be configured on a DTE type trunk.  The frf11 type DLCI uses sub-channel IDs to consolidate multiple voice calls, XF traffic and PVCs onto one DLCI.  Frf11 DLCIs allows the fragmentation of non-voice frames.

· Fragmentation End-to-End (fr), from 32 to 1024 bytes or 0.  The fragmentation size can only be configured on a DTE type trunk.  When the fragmentation size is configured with non-zero value on a DLCI other than frf11 type, frames sent and received on the DLCI will have the FRF.12 End-to-End fragmentation header format.  This parameter also allows the fragmentation size to be changed on a frf11 type DLCI.  

Name command XE "Name command" 
The Name command lets you give an alias to a specific DLCI XE "DLCI, naming" . The NMP will display the alias whenever it shows any information on that DLCI, such as the DLCI configuration or the state of the DLCI. To give an alias to a specific DLCI:

1. Type na.

2. Type the DLCI number (16 to 991) and the name (max. 15 characters).

3. Press [enter].
The Frame Relay Routing Package XE "Frame Relay Routing Package" 
Overview XE "Frame relay routing, overview"  of Features

The Frame Relay Routing Configuration Command Menu lets you configure the routing package. The commands available in this menu are:

· HopCount
· svcReBalance



The menus available from the Frame Relay Routing Configuration Command Menu XE "Stats Command Menu"  are:

· BridgeTable
· DteTable
· ModemGroup
· TrunkTable

· XfsvcTable




Hop Count command XE "Hop Count command" 
The Hopcount command specifies the total number of hops from node to node that the router can perform while it sets up a PVC between two access trunks. Ten is the default setting. If the number of hops required to reach the destination trunk exceeds the hop counter value, the router will clear the call. To set the number of hops:

1.
Type hc and the value (1 to 20 hops), then press [enter].
Note: Zero means that there are no limits. 

The Bridge Table XE "Bridge Table" 
The Bridge Table Command Menu lets you configure the frame relay bridge table. This table defines the possible network paths between the node the table resides on and all the other nodes or regions in the network. The table defines the exit trunk and DLCI the trunk uses to get to the other nodes or regions in the network that use bridge type DLCIs (e.g., routers and voice FRADs). The commands available in this menu are:

· DElete
· EDit



Every entry in the bridge table consists of either a region or node ID and up to two alternate trunk/DLCI pairs.

Edit command XE "Bridge table editing" 
The Edit command lets you add a new entry to the table or to change an existing entry. If the system can not find the specified region ID or node, it adds it to the table. If it already exists, then the system updates its trunk/DLCI pair list. To create a new entry or edit an existing entry with a regional ID:

1. Type ed ri and the value (1 to 199).

2. Type tr, the trunk number and DLCI value.
3. Press [enter].

To create a new entry or edit an existing entry with a nodal ID:

1.
Type ed ni and the value (1 to 199).

2.
Type tr, the trunk number and DLCI value.
3.
Press [enter].

The trunk/DLCI pair list is a list of up to two alternate trunk/DLCI pairs that the router can use as a path to the destination region or node. The trunk can be any number from 1 to 64 or mg1 to mg8 and the DLCI can have the value 16 to 991.

Delete command XE "Brdige table, deleting region and node IDs" 
The Delete command lets you remove a specified range of region or node IDs from the bridge table. To delete a range of regional Ids:

1.
Type de ri and the start value (1 to 199).

2.
Type the end value (1 to 199).
3.
Press [enter].

To delete a range of nodal IDs:

1.
Type de ni and the start value (1 to 199).

2.
Type the end value (1 to 199).
3.
Press [enter].

Note: If you specify only one region or node ID, the system will delete only that entry.

Show command

The Show command will display a range of either region or node ID entries. To show a range of regional IDs:

1.
Type sh ri and the start value (1 to 199).

2.
Type the end value (1 to 199).
3.
Press [enter].

To show a range of nodal IDs:

1.
Type sh ni and the start value (1 to 199).

2.
Type the end value (1 to 199).
3.
Press [enter].

Note: If you omit the second value, the router will display entries from the starting entry number to the end of the table. If you omit both parameters, the router will display entries from the start to the end of the table.

The Trunk Table XE "Trunk Table" 
The Trunk Table Command Menu XE "Trunk Table Command Menu"  lets you configure the frame relay trunk table. This table defines the possible network paths between the node the table resides on and all the other nodes in the network.

Every entry in the trunk table consists of either a region or node ID and up to six alternate trunks.

Delete command XE "Trunk table, deleting region and node IDs" 
The Delete command will remove a specified range of region or node IDs from the trunk table. To delete a range of nodes based on region ID:

1. Type de ri.

2. Type the first value (1 to 199), then the end value (1 to 199).
3. Press [enter].

To delete a range of nodes based on nodal ID:

1.
Type de ni.
2.
Type the first value (1 to 199), then the end value (1 to 199).
3.
Press [enter].

Note: If you specify only one region or node ID, the system will delete only that entry.

Edit command XE "Trunk table, editing" 
The Edit command allows you to add a new entry to the table or to change an existing entry. If router cannot find the region ID or node ID you specified in the table, it will add the ID to the table. If the ID already exists, the router will update its trunk list.

The trunk list is a list of up to six alternate trunks that the router can use as a path to the region or node. The trunk can be any number from 1 to 64, xf, rwi, or mg1 to mg8.

To add a new entry based on regional ID:

1. Type ed ri.

2. Type the value (0 to 199).

3. Type tr and the trunk list (1 to 64, xf, rwi, or mg1 to mg8).

4. Press [enter].

To add a new entry based on nodal ID:

1.
Type ed ni.

2.
Type the value (1 to 199).

3.
Type tr and the trunk list (1 to 64, xf, rwi or mg1 to mg8).

4.
Press [enter].

Show command

The Show command will display a range of either region or node ID entries from the Trunk table. To show a range of regional IDs:

1.
Type sh ri and the start value (0 to 199).

2.
Type the end value (0 to 199).

3.
Press [enter].

To show a range of nodal IDs:

1.
Type sh ni and the start value (1 to 199).

2.
Type the end value (1 to 199).

3.
Press [enter].

Note: If you omit value2, the router will display entries from the starting entry number to the end of the table. If you omit both parameters, the router will display entries from the start to the end of the table.
X.25 over Frame Relay (XF)

X.25 over frame relay (XF) lets the Athena Access transmit X.25 based protocols to the frame relay network. In daily operation this protocol supports dozens of X.25 calls to DLCIs at EDI. When you install it, there is no menu entry created in the configuration menu since the XF module does not have its own sub-NMP. The XF uses a table of information configured within the Frame Relay Router. The XF relies on the frame relay router publishing a shared memory pointer to the table. The Athena Access XF protocol must be on both nodes. Both the X.25 and the frame relay routing tables must be configured properly prior to using XF. 

The Athena Access XF is designed to transmit data with equal priority. This means the X.25 priority does not affect the prioritization of data traffic while using XF.

The XF functionality has the following features:

· It can switch X.25 over proprietary frame relay network type trunks in Athena based networks.

· The product can tunnel X.25 over frame relay DTE type trunks in public networks.

· Supports encapsulation of X.25 traffic over frame relay network.

· Supports up to 4096 PVC or SVC calls over frame relay PVC trunks.

· Has implicit and explicit (BECN) congestion control.

· Can recover all missing frames within the frame relay network if any.

· Data transfer on DLCIs 16 to 991 of DTE trunks and all Network trunk DLCIs.

· Can employ alternate frame relay routing.

Frame Relay Annex G

Annex G supports encapsulation of CCITT X.25/X.75 over frame relay. It lets you route X.25 calls to a virtual Annex G port on the Athena Access. Annex G is a point to point connection not like XF which is a multi-point connection. When setting up annex G configuration on a network, Annex G port can only communicate to one Annex G port. 

It uses a modification of the frame level (FL) software to send and receive frames through frame relay networks. The changes are in the sending and receiving of frames. Instead of sending and receiving from the device driver, the software will go through the new Annex G protocol. When running in Annex G mode the FL software will not handle any hardware items, e.g., lead checking, interface signature or clocking.
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Figure 6.3:Annex G Network 

The protocol adds the Trunk Type Command Menu to the FL menu to enable Annex G and the associated parameters.

X.25 Frame Level Trunk Type Command Menu

The X.25 Frame Level Trunk Type Command Menu is available when the trunk type is Annex G. The commands available from this menu are:

· TYpe
· CIr
· DestChannel
· DestDlci

· destNodeId
· DestRegionId
· destTRunk
· Dlci#

· Priority
· TimeInterval



The Cir command configures the DLCI link rate at which the frame relay network will transfer information over one DLCI under normal conditions. The allowable values are: 1200, 2400, 4800, 9600, 11200, 14400, 19200, 38400, 57600, 64000 to 1536000 bps in increments of 8000bps. The default is 19200 bps. To set the link rate:

1.
Type ci value and press [enter].

Note: If you configure the CIR higher than the  FR link can handle, the FR trunk will discard frames. If this happens the X.25 data will not run smoothly. The CIR should be lower accordingly.

The Destination DLCI command specifies the destination DLCI. To specify the DLCI:

1.
Type dd dlci (16 to 991) and press [enter].

The Destination Region ID command lets you define the destination region ID. The default is the local node ID. To define the destination ID:

1.
Type ri destination node ID (1 to 199) and press [enter].

The Destination Node ID command lets you define the destination node ID. To define the destination node ID:

1.
Type ni destination node ID (1 to 199) and press [enter].

The Destination Trunk command specifies the destination trunk. The default is 1. To set the destination trunk:

1.
Type tr destination trunk (1 to 64) and press [enter].

The DLCI command lets you configure the DLCI number. To set the number:

1.
Type dl dlci (16 to 991) and press [enter].

The Priority command specifies the priority of the DLCI over the frame relay network. The higher the priority value, the faster the data transmits. The current priority value is assigned to all data frames on the same DLCI. The default is 0. To set the priority:

1.
Type pr value (0 to 3) and press [enter].

The Time Interval command lets you configure the time period over which the CIR is applied. A higher time interval allows for greater committed excess bursting without exceeding the CIR. The default is 2000 milliseconds. This must be set in increments of 100. To set the time interval:

1.
Type ti value (100 to 4000) and press [enter].

Note: In case the DLCI establishment has already been made, any change to the DLCI, Destination DLCI, Destination Region ID, Destination Node ID, Destination Trunk will require initializing the trunk in order to re-establish the DLCI from the new setting.

Example Frame Relay Configurations XE "Frame Relay Configurations, examples" 
This section gives you examples of typical frame relay configurations and details on how to configure them.

This section uses the default trunk settings, such as trunk type, link management and trunk speed, and assumes you will only need to configure routing and the PVCs.

Configuring a Single Node PVC XE "Example, Single Node PVC, Configuring" 
This example shows you how to configure a PVC from one Athena Access trunk, located on Trunk 1, directly to another Athena Access trunk located on the same Athena Access node. This is typical of frame relay switching applications.

You will need to configure all frame relay PVCs in the Athena Access so that each end references the other end as a destination.
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Figure 6.4: Single Node PVC XE "Single Node PVC" 
The basic steps in configuring a single node PVC are as follows:

· Determine, and if necessary adjust, the physical polarity of the two trunks you’ll be using, whether they are DCE or DTE using the Stats Show command.

· Set the region ID and node ID.

· Set the trunks for internal/external clocking.

· Adjust the baud rate.

· Configure the DLCIs.

Configuring SIMM Polarity XE "SIMM Polarity, Configuring" 
To check the polarity of the SIMMs:

1.
Type st sh, then press [enter] to see what polarity the trunks are physically configured for. 

Note: Physical DTE must connect to a physical DCE, and vice versa.

2.
Type q, then press [enter] to get back to the Root Command Menu.

After you check the physical polarity of the SIMMs, you may need to change them. For the full procedure, refer to “Changing a SIMM’s Polarity” in Chapter 4 of this manual.

Configuring Node and Region ID XE "Node and Region ID, Configuring" 
The NodeIDxe "Node ID" and RegionIDxe "Region ID" commands specify where the node is located in the network. If you plan to use nodal routingxe "Nodal Routing", it is important to assign a unique ID to each node. Even if you are not using nodal routing, you should configure the region and node ID. Specifying a non-zero node ID at each node lets you have up to 199 nodes in one region. To change the region and node ID from the Root Command Menu:

1.
Type co nm, then press [enter] to get to get to the Config NMP Command Menu.

2.
Type ri and a region number (1 to 199)xe "Region ID, Configuring", then press [enter].

3.
Type ni and a node number (1 to 199)xe "Region ID, Configuring", then press [enter].

4.
Type q q, then press [enter] to return to the Root Command Menu.

Configuring the Trunks XE "Trunks, Configuring" 
Note: In our example, the Athena Access region and node ID are set at 1.

Using the Edit command in the DLCI Command Menu, you can configure DLCI 20 to connect to region 1, node 1, trunk 2 and DLCI 30. You would then configure DLCI 30 to connect to region 1, node 1, trunk 1 and 
DLCI 20. To configure trunk 1 start from the Root Command Menu:

1.
Type co tr 1 dl, then press [enter] to get the Frame Relay DLCI Command Menu. 

2.
Type ed 20 de 1 1 2 30, then press [enter]. You have now configured DLCI 20 with a factory default CIR of 19.2kbps. 

3.
Type sh to view the DLCI you just configured.

4.
Type q, then press [enter] to quit back to the Frame Relay Command Menu.

5.
Type ph, then press [enter] to go to the Frame Relay Physical Command Menu.

6.
Set the clock source by typing cs int, then press [enter].

7.
Set the baud rate by typing br 64000, then press [enter].

8.
Type q q, then press [enter] to get to the Config Command Menu.

Note: The NMP will display the following message before reaching the Config Command Menu, “Warning: Quitting will cause configuration changes made to be saved to disk! Do you wish to continue (y/n)?” Type y for yes.

To configure trunk 2 starting from the Config Command Menu:

1.
Type tr 2 dl, then press [enter] to get to the Frame Relay DLCI Menu. 
2.
Type tr 2 dl, then press [enter] to get the Frame Relay DLCI Command Menu for trunk 2.

3.
Type ed 30 de 1 1 1 20, then press [enter]. You have now configured DLCI 30 with a factory default CIR of 19.2kbps. 

4.
Type sh to view the DLCI you just configured.

5.
Type q, then press [enter] to quit back to the Frame Relay Command Menu.

6.
Type ph, then press [enter] to go to the Frame Relay Physical Command Menu.

7.
Set the clock source by typing cs int, then press [enter].

8.
Set the baud rate by typing br 64000, then press [enter].

9.
Type q q, then press [enter] to get the Config Command Menu.

Note: The NMP will display the following message before reaching the Config Command Menu, “Warning: Quitting will cause configuration changes made to be saved to disk! Do you wish to continue (y/n)?” Type y for yes.

The configuration is complete. The PVC path through the Athena Access is ready to carry traffic. The DLCIs will not become active until you connect the end devices (routers) to the Athena Access and configure for the correct DLCI. 

Multi-node, Single-segment PVCs via Third-party Network XE "Example, Multi-node, Single-segment PVCs via Third-party Network, Configuring" 
This example shows you how to configure multiple PVCs from one access type trunk (trunk 1), to another access type trunk located on another Athena Access node via a third-party frame relay network.

You can see the link from node 1, trunk 1, DLCI 20 to node 2, trunk 2, DLCI 30 below. DTE trunks on node 1, trunk 2 and node 2, trunk 1 connect the Athena Access to the third party network.

When you subscribe to a service provider, you will receive one or more PVC DLCI(s) to pass data. In the example, DLCI 138 is used.

In this case, the third party network splits the connection into three PVCs. Each node has one of the PVCs. Therefore, you must configure a PVC from the access trunk to the DTE trunk in each Athena Access node.
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Figure 6.5: Multi-node, Single-segment PVCs via a Third Party Network XE "Multi-node, Single-segment PVCs via a Third Party Network" 
The basic steps in configuring a single node PVC are as follows:

· Determine, and if necessary adjust, the physical polarity of the two trunks you’ll be using, whether they are DCE or DTE.

· Set the region ID and node ID.

· Set the trunks for internal/external clocking.

· Adjust the baud rate.

· Configure the DLCIs.

Configuring SIMM Polarity XE "SIMM Polarity, Configuring" 
To check the polarity of the SIMMs:

1.
Type st sh, then press [enter] to see what polarity the trunks are physically configured for. 

Note: Physical DTE must connect to a physical DCE, and vice versa.

2.
Type q, then press [enter] to get back to the Root Command Menu.

After you check the physical polarity of the SIMMs, you may need to change them. For the full procedure, refer to “Changing a SIMM’s Polarity” in this manual.

Configuring Node and Region ID XE "Node and Region ID, Configuring" 
The NodeIDxe "Node ID" and RegionIDxe "Region ID" commands specify where the node is located in the network. If you plan to use nodal routingxe "Nodal Routing", it is important you assign a unique ID to each node. Even if you are not using nodal routing, you should configure the region and node ID. Specifying a non-zero node ID at each node lets you have up to 199 nodes in one region. To change the region and node ID from the Root Command Menu:

1.
Type co nm, then press [enter] to get to get to the Config NMP Command Menu.

2.
Type ri and a region number (1 to 199)xe "Region ID, Configuring", then press [enter].

3.
Type ni and a node number (1 to 199)xe "Region ID, Configuring", then press [enter].

4.
Type q q, then press [enter] to return to the Root Command Menu.

Configuring the Trunks on Node 1 XE "Configuring the Trunks on Node 1" 
Note: In our example, the Athena Access we call node 1 has region and node ID set to 1.

Using the Edit command in the DLCI Command Menu, you can configure DLCI 20 to connect to region 1, node 1, trunk 2 DLCI 138. You would then configure DLCI 138 to connect to region 1, node 1, trunk 1 DLCI 20. Starting from the Root Command Menu:

1.
Type co tr 1 dl, then press [enter] to get the Frame Relay DLCI Command Menu. 

2.
Type ed 20 de 1 1 2 138, then press [enter]. You have now configured DLCI 20 with a factory default CIR of 19.2kbps. 

3.
Type sh to view the DLCI you just configured.

4.
Enter q to quit back to the Frame Relay Command Menu.

5.
Enter ph to go to the Frame Relay Physical Command Menu.

6.
Set the clock source by typing cs int, then press [enter].

7.
Set the baud rate by typing br 64000, then press [enter].

8.
Type q q, then press [enter] to get to the Config Command Menu. 

Note: The NMP will display the following message before reaching the Config Command Menu, “Warning: Quitting will cause configuration changes made to be saved to disk! Do you wish to continue (y/n)?” Type y for yes.

9.
Type tr 2, then press [enter] to get to the Frame Relay Command Menu for trunk 2.

To change the trunk type use the following command:

1.
Type tt nni, then press [enter]. 

Note: In our example the Athena Accesses are connecting directly via cable or to another switch that also supports NNI type trunk. If you were connecting to a public frame relay cloud, the trunk type normally used would be DTE. In both trunk types the DLCI’s are configured the same. The difference in the DTE type trunks’ CIR is not configurable.

2.
Type dl to move to the Frame Relay DLCI Command Menu.

3.
Type ed 138 de 1 1 1 20, then press [enter] to configure DLCI 138 to connect to region 1, node 1, trunk 1 and DLCI 20. You have now configured DLCI 138 with a factory default CIR of 19.2kbps. 

4.
Type sh to view the DLCI you just configured.

5.
Enter q, then press [enter] to quit back to the Frame Relay Command Menu.

6.
Enter ph, then press [enter] to go to the Frame Relay Physical Command Menu.

In our example, node 1 connects to CSU/DSU and so node 1 trunk 2 is a physical DTE. Normally in physical DTE mode, the clock is disabled. If two Athena Access units connect via cable, then one trunk must be physical DTE and the other for physical DCE. For trunks in the physical DCE mode, the clock is enabled. To check port configuration type sh for show. To disable the clock type cs ex, then press [enter].

1.
Type q q, then press [enter] to get the Config Command Menu. 

Note: The NMP will display the following message before reaching the Config Command Menu, “Warning: Quitting will cause configuration changes made to be saved to disk! Do you wish to continue (y/n)?” Type y for yes.

Now you need to configure the second node.

1.
Type q, then press [enter] to quit back to the Root Command Menu.

2.
Enter ex, then press [enter] to exit, the following message will be displayed, “Do you wish to exit. (y/n)?” Type y for yes.

You have now configured DLCI 138 with a factory default CIR of 19.2kbps. Now you need to configure the second node.

Configuring the Trunks on Node 2 XE "Configuring the Trunks on Node 2" 
Note: The Athena Access we call node 2 has a region ID of 1 and a node ID of 2. To set region and node ID see “Configuring Node and Region ID XE "Node and Region ID, Configuring" ”.

Using the Edit command in the DLCI Command Menu, you can configure DLCI 30 to connect to region 1, node 2, trunk 1 and DLCI 138. You would then configure DLCI 138 to connect to region 1, node 2, trunk 2 and 
DLCI 30. Starting from the Root Command Menu:

1.
Type co tr 2 dl, then press [enter] to get to the Frame Relay DLCI Command Menu. 

2.
Type ed 30 de 1 2 1 138, then press [enter]. You have now configured DLCI 30 with a factory default CIR of 19.2kbps. 

3.
Type sh to view the DLCI you just configured.

4.
Type q, then press [enter] to quit back to the Frame Relay Command Menu.

5.
Type ph, then press [enter] to go to the Frame Relay Physical Command Menu.

6.
Set the clock source by typing cs int, then press [enter].

7.
Set the baud rate by typing br 64000, then press [enter].

8.
Type q q, then press [enter] to get to the Config Command Menu. 

Note: The NMP will display the following message before reaching the Config Command Menu, “Warning: Quitting will cause configuration changes made to be saved to disk! Do you wish to continue (y/n)?” Type y for yes.

9.
Type tr 1, then press [enter]. You should now be at the Frame Relay Command Menu for trunk 1.

To change the connection type use the following command:

1.
Type tt nni, then press [enter]. 

2.
Type dl to move to the Frame Relay DLCI Command Menu.

3.
Type ed 138 de 1 2 2 30, then press [enter] to configure DLCI 138 to connect to region 1, node 2, trunk 2 and DLCI 30. You have now configured DLCI 138 with a factory default CIR of 19.2kbps. 

4.
Type sh to view the DLCI you just configured.

5.
Type q, then press [enter] to quit back to the Frame Relay Command Menu.

6.
Type ph, then press [enter] to go to the Frame Relay Physical Command Menu.

In our example, node 2 connects to CSU/DSU and so node 2 trunk 1 is a physical DTE. Normally in physical DTE mode, the clock is disabled. If two Athena Access units connect via cable, then one trunk must be physical DTE and the other for physical DCE. For trunks in the physical DCE mode, the clock is enabled. To check the port configuration type sh for show.

1.
To disable clock enter cs ex, then press [enter].

2.
Type q q, then press [enter]. You should now be at the Config Command Menu. 

Note: The NMP will display the following message before reaching the Config Command Menu, “Warning: Quitting will cause configuration changes made to be saved to disk! Do you wish to continue (y/n)?” Type y for yes.

3.
Type q, then press [enter] to quit back to the Root Command Menu.

4.
type ex, then press [enter] to exit. The NMP will display the following message, “Do you wish to exit. (y/n)?” Type y for yes.

You have now configured DLCI 138 with a factory default CIR of 19.2kbps.

Multi-node, Single-segment PVCs XE "Example, Multi-node, Single-segment PVCs" 
For a direct connection between the nodes follow the directions as above with the following exception: make sure that you configure node 2 trunk 1 as a DCE.
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Figure 6.6: Multi-node, Single-segment PVCs via a Third Party Network XE "Multi-node, Single-segment PVCs via a Third Party Network" 
Multi-node, Multi-segment PVC XE "Example, Multi-node, Multi-segment PVC" 
This example shows you how to configure a single PVC from one Athena Access trunk, located on Trunk 1, to another Access trunk located on another Athena node via a third party frame relay network.

In the example below, you will require two PVC configurations. The two PVCs are entirely separate and are related to each other only by the fact that together they provide a link from one place to another. In many cases, this is acceptable. In some cases however, having two separate PVCs forming one link will not be sufficient. What you will need is for the PVCs to act together. One PVC should not become active until the other is ready. You can achieve this with a Network-to-Network (NNI) trunk. The only difference between a DTE and an NNI trunk is that the NNI trunk provides two-way link management (bi-directional) which causes separate PVCs to act as one. Therefore, if the PVC is broken at any point, all nodes will become aware of the PVC inactivity.

In the example below, we have configured the link from node 1, trunk 1, DLCI 20 to node 2, trunk 2, DLCI 30. NNI trunks on node 1, trunk 2 and node 2, and trunk 1 have connected the Athena nodes to the third party network.

In most cases when you subscribe to a third party service provider, they will allocate a DLCI to you, over which you can pass data. In the example, it is DLCI 138.

The configuration for this example is identical to the configuration for the Multi-Node DLCI via Third Party Network.
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Figure 6.7 Multi-node, Multi-segment PVC

Bridge DLCI via Third Party Network XE "Example, Bridge DLCI via Third Party Network" 
This example shows you how to bridge multiple Access trunk PVCs into one bridge type DLCI at the DTE trunk via a third party frame relay network. NNI trunks can provide a bridge DLCI as well.

The example shows node 1, trunk 1, DLCI 20 logically connected to node 2, trunk 2, at DLCI 30 via DLCI 138 (bridge type DLCI) at DTE node 1, trunk 2 and DLCI 316 (bridge type DLCI) at DTE node 2, trunk 1. 

The second bridge connection is from node 1, trunk 4, DLCI 17 to node 2, trunk 3, DLCI 16 via DLCI 138 (bridge type DLCI), at DTE node 1, trunk 2 and DLCI 316 (bridge type DLCI) at DTE node 2, trunk 1.
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Figure 6.8 Bridge DLCI Via a Third Party Network

Node 1, Trunk 1 Configuration

Use the Edit command in the DLCI Command Menu, to configure DLCI 20 to connect to region 1, node 2, trunk 2, DLCI 30. 

If you require the default settings, the command would be:

1.
Type ed 20 de 1 2 2 30, then press [enter].
Node 1, Trunk 2 Configuration

Use the Edit command in the DLCI Command Menu, to configure DLCI 138 to bridge type DLCI with no destination. 

If you require the default settings, the command would be:

1.
Type ed 138 ty brg, then press [enter].
Node 1, Trunk 4 Configuration

Use the Edit command in the DLCI Command Menu, to configure DLCI 17 to connect to region 1, node 2, trunk 3, DLCI 16. 

If you require the default settings, the command would be:

1.
Type ed 17 de 1 2 3 16, then press [enter].

Node 2, Trunk 1 Configuration

Use the Edit command in the DLCI Command Menu, to configure DLCI 316 to bridge type DLCI with no destination. 

If you require the default settings, the command would be:

1.
Type ed 316 ty brg, then press [enter].
Node 2, Trunk 2 Configuration

Use the Edit command in the DLCI Command Menu, to configure DLCI 30 to region 1, node 1, trunk 1, DLCI 20. 

If you require the default settings, the command would be:

1.
Type ed 30 de 1 1 1 20, then press [enter].
Node 2, Trunk 3 Configuration

Use the Edit command in the DLCI Command Menu, to configure DLCI 16 to region 1, node 1, trunk 4, DLCI 17. 

If you require the default settings, the command would be:

1.
Type ed 16 de 1 1 4 17, then press [enter].
Node 2, Trunk 4 Configuration

Use the Edit command in the DLCI Command Menu, to configure DLCI 21 to connect to region 1, node 3, trunk 1, DLCI 16. 

If you require the default settings, the command would be:

1.
Type ed 21 de 1 3 1 16, then press [enter].
Node 3, Trunk 1 Configuration

Use the Edit command in the DLCI Command Menu, to configure DLCI 16 to connect to region 1, node 2, trunk 4, DLCI 21. 

If you require the default settings, the command would be:

1.
Type ed 16 de 1 2 4 21, then press [enter].
Node 1, Frame Relay Routing Configuration

Using the bridge table in node 1, the PVCs from node 1 and node 3 can find the right trunk and DLCI to get to node 2 and their end-point destinations. 

The command to direct the PVCs going to node 2 via the bridge which is DLCI 138 assigned to the frame relay DTE on trunk 2 at node 1 would be:

1.
Type ed ni 2 tr 2 138, then press [enter].
You must also configure the frame relay router trunk table of node 1 to direct PVCs destined to node 3 via the correct Network trunk which happens to be trunk 6 and direct PVCs destined to node 2 via bridge DLCI 138. The command would be:

1.
Type ed ni 2 tr 2, then press [enter].


2.
Type ed ni 3 tr 6, then press [enter].
Node 2, Frame Relay Routing Configuration

Using the bridge table in node 2, the PVCs from node 2 can find the right trunk and DLCI to get to node 1 and node 3 and their end-point destinations. 

The commands to direct the PVCs going to node 1 and node 3 via the bridge which is DLCI 316 assigned to the frame relay DTE on trunk 1 at node 2 would be:

1.
Type ed ni 1 tr 1 316, then press [enter].

2.
Type ed ni 3 tr 1 316, then press [enter].

You must also configure the frame relay router trunk table of node 2 to direct PVCs destined to node 1 and node 3. The command would be:

1.
Type ed ni 1 tr 1, then press [enter].
2.
Type ed ni 3 tr 1, then press [enter].
Node 3, Frame Relay Routing Configuration

You must configure the frame relay router trunk table of node 3 to direct its PVCs from trunk 1 to node 2 via Network trunk. 

The command would be:

1.
Type ed ni 2 tr 6, then press [enter].
Other Configurations XE "Example, Configurations, Other" 
By applying a combination of the configuration principals mentioned in this section, it should be possible for you to configure any Athena frame relay network, with or without encapsulated X.25 calls.

Example: You can configure an X.25 SVC and a frame relay PVC to share the same DLCI when they connect to the frame relay network.

Node 1, Trunk 3 and Node 2, Trunk 3 Frame Relay Configuration

In the DLCI Command Menu, you should configure DLCI 20 to connect to Trunk 2, DLCI 138. 

The command would be:

1.
Type ed 20 de 1 1 2 138 (for Node 1), then press [enter].

2.
Type ed 20 de 1 2 2 138 (for Node 2), then press [enter].
FRF.11 Type DLCI via Third Party Network XE "Example, Bridge DLCI via Third Party Network" 
This example shows you how to multiplex access trunk PVCs to a FRF.11 type DLCI at the DTE trunk via a third party frame relay network. 

The example shows node 1, trunk 1, DLCI 20 logically connected to node 2, trunk 2, DLCI 30 via sub-channel ID 20 on node 1, trunk 2 DLCI 138 and node 2, trunk 1 DLCI 316. 

The second PVC connection is from node 1, trunk 4, DLCI 17 to node 2, trunk 3, DLCI 16 via sub-channel ID 21 on node 1, trunk 2 DLCI 138 and node 2, trunk 1 DLCI 316.
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Figure 6.9: FRF.11 Type DLCI via Third Party Network

Node 1 Trunk 1 Configuration

Use the Edit command in the DLCI Command Menu, to configure DLCI 20 to connect to region 1, node 1, trunk 2, DLCI 138, sub-channel ID 20. 

If you require the default settings, the command would be:

1.
Type ed 20 de 1 1 2 138 su 20, then press [enter].

Node 1 Trunk 2 Configuration

Use the Edit command in the DLCI Command Menu, to configure DLCI 138 to frf11 type DLCI with no destination and a fragmentation size of 128 bytes. 

If you require the default settings, the command would be:

1.
Type ed 138 ty frf11 fr 128, then press [enter].

Node 1, Trunk 4 Configuration

Use the Edit command in the DLCI Command Menu, to configure DLCI 17 to connect to region 1, node 1, trunk 2, DLCI 138, sub-channel ID 21. 

If you require the default settings, the command would be:

1.
Type ed 17 de 1 1 2 138 su 21, then press [enter].

Node 2, Trunk 1 Configuration

Use the Edit command in the DLCI Command Menu, to configure DLCI 316 to FRF.11 type DLCI with no destination and a fragmentation size of 64 bytes. 

If you require the default settings, the command would be:

1.
Type ed 316 ty frf11 fr 64, then press [enter].

Node 2, Trunk 2 Configuration

Use the Edit command in the DLCI Command Menu, to configure DLCI 30 to connect to region 1, node 2, trunk 1, DLCI 316, sub-channel ID 20. 

If you require the default settings, the command would be:

1.
Type ed 30 de 1 2 1 316 su 20, then press [enter].

Node 2, Trunk 3 Configuration

Use the Edit command in the DLCI Command Menu, to configure DLCI 16 to connect to region 1, node 2, trunk 1, DLCI 316, sub-channel ID 21. 

If you require the default settings, the command would be:

1.
Type ed 16 de 1 2 1 316 su 21, then press [enter].








