
Frame relay technology is based on using virtual circuits (VCs), two-way, software-defined data paths between two ports that act as private line replacements 
in the network.  There are two types of frame relay connections, switched virtual circuits (SVCs) and permanent virtual circuits (PVCs).

Frame-Relay WAN Network Technology (Layer-2)

Forward Explicit Congestion Notification (FECN) A bit set by a frame relay network to 
notify an interface device (DTE) that congestion avoidance procedures should be 
initiated by the receiving device.

Backward Explicit Congestion Notification (BECN) A bit set by a frame relay network 
to notify an interface device (DTE) that congestion avoidance procedures should be 
initiated by the sending device.

Committed Information Rate (CIR) The committed rate (in bits per second) at which the 
ingress access interface trunk interfaces, and egress access interface of a frame relay 
network transfer information to the destination frame relay end system under normal 
conditions. The rate is averaged over a minimum time interval Tc.

Discard Eligibility (DE) A user-set bit indicating that a frame may be discarded in 
preference to other frames if congestion occurs, to maintain the committed quality of 
service within the network. Frames with the DE bit set are considered Be excess data.

Data Link Connection Identifier (DLCI) A unique 10-bit number assigned to a PVC end 
point in a frame relay network. Identifies a particular PVC endpoint within a user's access 
channel in a frame relay network and has local significance only to that 
channel.Periodically, through the exchange of signalling messages, a network may 
announce a new virtual circuit with its corresponding DLCI. 

Permanent Virtual Circuit (PVC) A frame relay logical link, whose endpoints and class 
of service are defined by network management. Analogous to an X.25 permanent virtual 
circuit, a PVC (often referred to as a PVC) consists of the originating frame relay network 
element address, originating data link control identifier, terminating frame relay network 
element address, and termination data link control identifier.

Local Management Interface (LMI) A set of procedures and messages specified in 
ANSI T1.617 and ITU-T Q.933a, defined to operate between a user device and a frame 
relay network, that provide status and outage notification for frame relay permanent 
virtual connections (PVCs).

Q.922 Annex A (Q.922A)
The international standard that defines
the structure of frame relay frames

In contrast to the LMI (which uses DLCI 1023), Annex D reserves DLCI 0 for PVC status signaling.
The current requirement in FRF.1.1, Annex A signaling, is similar to Annex D and also uses DLCI 0. 
Annex-D can be considered more desirable than LMI because Annex-D can report on the status of 
individual PVCs while LMI reports on the status of the entire frame relay circuit.

Inverse Address Resolution Protocol (InARP) Allows a Frame 
Relay station to discover the protocol address of a station 
associated with the virtual circuit.
The operation code indicates the type of message, request or reply. 
InARP request  = 8, InARP reply = 9.

interface Serial1/0
 encapsulation frame-relay IETF
 (RFC1490 encapsulation, defaults to Cisco)
 frame-relay lmi-type ansi
(Defaults to cisco or use ansi - Annex D T1.617 or q933a - Annex A ITU-T)

interface Serial1/0.123 point-to-point
 ip address 172.16.1.101 255.255.255.0
 frame-relay interface-dlci 123

sh frame (map, lmi, pvc, traffic)
debug frame-relay lmi

CISCO Frame Relay Configuration

Frame Relay Standards
Description ITU-T ANSI

Architectural Framework I.233 T1.606       
Data Link Layer Signaling Q.922 T1.602     
Network Layer Signaling (LMI) Q.933a T1.617    
Congestion Management I.370 T1.606      
Network to Network Interface I.372 T1.617      

LMI System Parameter - Timers
Timer Description Range Default
                                                                                (sec.)      (sec.)
T391 Link Integrity Verification polling timer 5-30 10
T392 Polling verification timer 5-30 15
T392 > T391                                                                                                                                                                    
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LMI (Cisco) provides for 992 virtual circuit addresses
and uses DLCI 1023 as a management circuit.
Annex-D (ANSI) provides for 976 virtual circuit 
addresses and uses DLCI 0 as the management circuit. 

When LMI autosense is active, it sends out a full status request, in all three LMI flavors, to the switch.
The order is ANSI, ITU, cisco but is done in rapid succession. Unlike previous software capability,
we can now listen in on both DLCI 1023 (cisco LMI) and DLCI 0 (ANSI and ITU) simultaneously.

If not coded - router runs LMI autosense.

0x0-Added/inactive means that the switch has this DLCI programmed but for some reason
(such as the other end of this PVC is down), it is not usable. 

0x2-Added/active means the Frame Relay switch has the DLCI and everything is operational.
You can start sending it traffic with this DLCI in the header. 

0x3-0x3 is a combination of an active status (0x2) and the RNR (or r-bit) that is set (0x1).
This means that the switch - or a particular queue on the switch - for this PVC is backed up,
and you stop transmitting in case frames are spilled. 

0x4-Deleted means that the Frame Relay switch doesn't have this DLCI programmed for the router.
But it was programmed at some point in the past. This could also be caused by the DLCIs
being reversed on the router, or by the PVC being deleted by the telco in the Frame Relay cloud.
Configuring a DLCI (that the switch doesn't have) will show up as a 0x4. 

Otherwise code Cisco static frame mapping commands:
no inverse-arp
frame-relay map ip 172.16.1.31 311 broadcast ietf
frame-relay map ip 172.16.1.32 312 broadcast (Cisco encapsulation)

>debug frame-relay lmi
(inbound LMI DLCI status)

IP address of remote serial 
interface - since frame 
supports only layer-2.
The MAP command
supports IP, CLNS, DECnet, 
XNS and Vines protocols.
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