Temporary Document
Study Group 7

Question 9 (Frame relay)

Geneva, 15-26 April, 1996

SOURCE: EDITOR (CLAUDE KAWA)

TITLE: DRAFT AMENDMENT 1 TO RECOMMENDATION X.76
(SVC Part)

ABSTRACT

This document consists of edited pages of draft amendment 1 to
Recommendation X.76. The base text is in COM 7-374-E and is a candidate
for the application of the approval procedure of Resolution 1 Section 8. This
document reflects the changes agreed upon during this meeting of Study
Group. 7.

Editing instructions:

Base text COM 7-374-E

* Deleted text is-striked-througind new text isinderlinedor identified with a
vertical bar "| " in the left-hand or right-hand margin.

* In 8§ 10.3 the vertical line separating bits 8 and 7 of octet 1 has been deleted
from the variable length information element figures.

» "Calling STE" is used instead of "originating network” and "called STE" is
used instead of "terminating network" throughout this document.

*Contact: Claude Kawa Tel: +1 613 763 8506
Fax +1 613 763 9225



» Additional references in 8§ 2 have to be merged with the references of the
published Recommendation X.76.

» Additional definitions in 8 3 have to be merged with the definitions of the
published Recommendation X.76.

» Additional abbreviattions in 8 4 have to be merged with the abbreviations of
the published Recommendation X.76.

» The list on page 14 of the base text is listed in alphabetical order in this
document and new information element have been added.

» Figure 10.16/7X.76 page 30 of base text: Delete the asterisk ™" following
octet number: 3, 3a, 3b, 4, 4a, 4b, 6, 6a, 6b as shown in Figure /X.76 of this
document.

» The text included within Figure 10.16/X.76 of the base text is replaced with
the Tables following Figure !0. in this document.

» The numbering of the octets of Figure 10.11/X.76, page 24; Figure
10.13/X.76, page 26; of the base text has been added to the corresponding
figures in this document.

» The text included in a Figure of § 10.3 of the base text appears now in a
separate table as shown in this document.
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» Connected DLCI: A DLCI is "connected" when it is being used in a frame
relay switched virtual circuit.

* Released DLCI A DLCI is "released" when it is not being used in a frame

relay switched virtual circuit but is available for use in a new frame relay
switched virtual circuit.

4  Abbreviations

LAPF Link Access Protocol F
SPVC Switched permanent virtual circuit
SVC Switched Virtual Circuit

10 Overview-ofHframeFrame relay SVC signalling

10.1 General

This clause defines the signalling to support frame relay switched virtual
circuits (SVC) at the network-to-network interface (NNI). It defines also the
following additional facilities:

* Transit network identification-(mandatery-by-transitretwork-only)

« Call identification

* Closed user group

* Reverse charging indication

* Clearing network identification
» Transit network selection

» Frame transfer priority

As the signalling—fetSVYE at the NNI for_frameelay SVC is applicable to
Integrated Services Digital Networks (ISDN) supportiRgcommendation
Q.933 at the user-networkinterface and _Public Data Networks supporting
RecommendatiorX.36 at the DTE/DCE interface proeviding-a—frame-retay

servieg the following terminology is used:

» The calling user/DTE is connected to a pubtictauatiwvork at
the calling UNI or DTE-DCE interface.

* The called user/DTE is connected to a publictoedvork at the
called UNI or DTE-DCE interface.

» At the NNI, an originating network is the netwarkwich the
calling DTE/user is attached—comlestoreanothemetworkin

the-calt-setup-path.



* A terminating-destirattometwork is a network_tavhich the
called DTE/user is attached—conaderanothemetworkin-the

call-setup-path.

A transit network is an intermediate network connectedt keast

two other networks

* A calling STE is an STE initiating a frame relay SVC or call

establishmendnda calledSTE is an STE receivinga requesto

establish a frame relay call

» The forward direction is the direction from the calling to the
called user/DTE. The backward direction is the direction from
the called to the calling user/DTE. This convention is shown in

Figure 10.1/X.76.

Backward direction

Forward direction »
Calling Originating Transit Terminating Called
user/DTE user/DTE
Calling User- Called User-
network / \ / \ \ network
or DTE-DCE or DTE-DCE
interface | ‘ \ interface
Calling called | | caling| [ caled
STE STE STE STE

FIGURE 10-1/X.76

Convention used for SVC signalling

10.2 Signalling Channel

Recommendation Q.922 defines the link layer protocol known as LAPF to
provide a reliable data link connection for the exchange of SVC signalling
messages defined in this clause across a frame relay NNI.




: ; SVC signalling . .
SVC signalling |- mesgages | SVC signalling

APE frames on DLCI=
LAPF txcept Ul and XID frames LAPF
I I
Physical layer Physical layer
| | |
STE l STE

Frame relay NNI

FIGURE 10-12/X.76
STE/STE protocol layers for signalling

The following frame types are identified in Q.922 and defined in Q.921 must be
supported:

» Set asynchronous balanced mode extended (SABME) command
* Disconnection (DISC) command

* Receive ready (RR) command and response

* Reject (REJ) command/response

* Receive not ready (RNR) command/response

* | frames

* Unnumbered acknowledgment (UA) response

* Disconnected mode (DM) response

» Frame reject (FRMR) response

XID frames are not used and Unnumbered Information (Ul) frames are used for
PVC signalling. SVC signalling does not affect PVC signalling since for SVC
signalling, | frames are used whereas for PVC signalling Ul frames are used.

In order to exchange SVC signalling messages across the NNI a LAPF link has
to be established using DLCI=0. After establishment of LAPF link, the data link
connection identified with DLCI=0 is automatically ready for the exchange of
the signalling messages across the NNI. This LAPF link is known as the
signalling channel.

On the signalling channel, FECN, BECN and DE bits are not used. They must
be set to 0 upon transmission and must not be interpreted upon reception.

46410.3 State definitions



10-13.1 Frame relay call states at the NNI

The following states are the states that may exist-atdthtar sideof a frame

relay NNI. These states are derived from Recommendations Q.933 and X.36
states used at the network side of a UNI and use the equivalent state numbers.

Null state (NNO).No switched virtual circuit exists.

Call initiated (NN1). This state exists for a call&TE after it has received a
call establishment request from the calling S has not responded yet.

Call proceeding sent (NN3) This state exists-wheior a-retwerkcalledSTE
when it hasacknowledged the receipt of the information necessary to establish a
call.

Call delivered (NN4). This state exists for a call€8ITE after it has sent an
indication to the_callingSTE that called user alerting has been initiatee- The

supportet-this-stateis—anetworkoeption This stateis usedonly by networks

supporting Recommendation Q.933 at the UNI

Call present (NN6).This state exists for an _callir8iT E after it has send a call
establishment request to the called $LE has not received a response.

Call received (NN7).This state exists for a callif§TE after it has received an
indication from the calle&TE that called user alerting has been initiateg- The

supportet-this-stateisanetworkoeptionThis stateis usedonly by networks

supporting Recommendation Q.933 at the UNI

Call proceeding received (NN9) This state exists-wheior a -retweorkcalling
STE whenit has received an acknowledgment that_the c&IEH received the
call establishment request.

Active (NN10). This state exists dioth STEswhen the Frame relay SVC has
been established-end-to-emad data transfer phase may begin.

Release request (NN11)This stateexistsfor a STE whenit hassenta request

to release the SVC.

Release indication (NN12)This stateexistsfor a STE whenit hasreceiveda
reguest to release the SVC and is waiting for a response.

Releasereguest-(NNIhis-state-exists-when-anetwork-has-sentareguest to
the-othernetworktorelease-the-SVVC-andHs-waiting-for-the-response

110643.2 States associated with restart



The following states are associated with restart:

Restart null (Rest0).No restart request exists.

Restart request (Restl)This state exists foafter one-sidesf-the-NNt STE
afterit has sent a restart request to the other SilE and is waiting for an
acknowledgment.

Restart (Rest2).This state exists fowhen one-sidesf-the-NMNt STE whenit
has received a request for a restart and has not returned an acknowledgment
indicating the outcome of the restart.

1024 Message definitions
The following messages are used at the Frame Relay NNI:

- Alerting. Fhe-suppert-ot-thismessageisanetwork-opliois message

is used only by networks supporting Recommendation Q.933 at the
UNI.

- Call proceeding

- Connect

- Progress—Fhe-stuppert-of-thismessage-isanetwork-gtismmessage

is used only by networks supporting Recommendation Q.933 at the
UNI.

- Release

- Release Complete

- Restart

- Restart Acknowledge
- Setup

- Status

- Status Enquiry

Each message is described in this section as follows:



* A brief definition of the purpose of the message
» The message structure and content
» The "significance" of the message:

* Local significance means that the message is applicable only at
the NNI.

* Global significance means that the message is applicable to the
two UNIs and the NNlsinvolved in the call.

* The direction in which the message may be sent: "both" means the
message can be sent by either side of the NNI. "Forward" means the
message is send only by the calling SSginating-networknod®
the called STE-destinationnetwork-nadal "backward" refers to the
opposite direction.

* A table listing the information elements in the order of their
appearance in the message. For each information element, the table
indicates:

» The section describing the information element.

» Whether the information element inclusion in the message is
mandatory (M), or optional (O), with a reference to notes
explaining the circumstances under which the information
element shall be included.

» The length of the information element (or permissible range of

length) in octets—*-denotes-an-undefineeHength-which-may be
network-er-service-dependent.

* Further explanatory notes as necessary.

10:24.1 Alerting
This message is sent by the-eriginatiregwork called STE to the-destinration
fAetwork calling STE to indicate that called user alerting has been initiated at

the UNI.Fhe-suppert-of-this-state-is-a-netwopkion This messagés usedonly

by networks supporting Recommendation Q.933 at the UNI

Message type: ALERTING Direction: Backward
Significance: global



TABLE 10-1/X.76

ALERTING message content

INFORMATION ELEMENT REFERENCE TYPE LENGTH
Protocol discriminator 10.5.1 M 1
Call reference 10.5.2 M 3
Message type 10.5.3 M 1
Progress Indicator 10.5.23 | O (NOTE 1) 2-4
User-user 10.5.27 | O (NOTE12) 2-131

NOTE 1 - The support of this information element is a network
option.This information element is used only by networks supporting
Recommendation Q.933 at the UNI.

NOTE-2 - This information element is passed on transparently at the

NNI.

10:2.4.2 Call proceeding

This message is sent by the-eriginatiregwork called STE to the-destinration
fAetwork calling STE to indicate that the requested call establishment has been
initiated. This message acknowledges the receipt of the SETUP message.

Message type: CALL PROCEEDING

Significance: local

Direction: Backward

TABLE 10-2/X.76

CALL PROCEEDING message content

INFORMATION ELEMENT REFERENCE TYPE LENGTH
Protocol discriminator 10.5.1 M 1
Call reference 10.5.2 M 3
Message type 10.5.3 M 1
Data Link Connection Id. 10.5.15 M&;NG?LE 4-6
I T e I : TUp
message—Confirms-the DECHvalues-indicatedHn-the-SETYUP-message.

10-2.4.3 Connect

This message is sent by the-eriginatiregwork called STE to thedestination
fAetwork calling STEto indicate that the called user/DTE has accepted the call.
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Message type: CONNECT Direction: Backward
Significance: global

TABLE 10-3/X.76

CONNECT message content

INFORMATION ELEMENT  REFERENCE TYPE LENGTH
Protocol discriminator 10.5.1 M 1
Call reference 10.5.2 M 3
Message type 10.5.3 M 1
Progress Indicator 10.5.23 |0 (NOTE 1, 2 2-4
End-to-end transit delay 10.5.16| O (NOTE 1) 2-11
Packet layer binary param. 10.5.22 O (NOTE 1, 2 2-3
Link layer core param. 10.5.18 |M (NOTE 3) 2-27
Link layer protocol param 10.5.19 |O(NOTE 1, 2 2-9
Connected number 10.5.13/0 (NOTE 4) 2-*2-19
Connected sub-address 10.5.140 (NOTE 2) 2-23
X.213 priority 10.5.28 |O(NOTE1,2 2-8
Network identification 10.5.21 | O (Note 5) 4-*
Low layer compatibility 10.5.20 |O(NOTE1 2) 2-16
User-user 10.5.27 |O (NOTE 2) 2-131

NOTE 1 - The support of this information element is a network
option.Thisinformation elementis usedonly by networkssupporting
Recommendation Q.933 at the UNI.

NOTE 2 - This information element is passed on transparently |at the
NNI.

NOTE 3 - Included to indicate the final link layer core parameters|to

use for the SVG—being-established.

NOTE 4 - Included if it was included by the called user/DTE at the
called UNI/DTE-DCE interface.

D

NOTE 5 -This information element may be repeatedto identify
multiple networks. See § 10.6.9.

10:2.4.4 Progress

This message is sent by the-sueceedmigrorkto-theprecedingnetwork called
STE to the_callingSTE to indicate the progress of a calt—T$gpportof-this

11



statets—a-network-eption This messagas usedonly by networks supporting
Recommendation Q.933 at the UNI

Message type: PROGRESS

Significance: global

Direction: Backward

information—clementsallowedinthe PROGRESSmessage:

PROGRESS message content

TABLE 10-4/X.76

the

INFORMATION ELEMENT  REFERENCE TYPE LENGTH
Protocol discriminator 10.5.1 M 1

Call reference 10.5.2 M 3
Message type 10.5.3 M 1
Progress Indicator 10.5.23 |M (NOTE 1) 4
NOTE 1 - This information element is passed on transparently at
NNI.

10:2.4.5 Release

This message is sent to indicate that the SVC has been cleared and the data link

connection identifier and call reference are being released.

Message type: RELEASE

Significance: global

Direction:

TABLE 10-5/X.76

RELEASE message content

Both

INFORMATION ELEMENT REFERENCE TYPE LENGTH
Protocol discriminator 10.5.1 M 1
Call reference 10.5.2 M 3
Message type 10.5.3 M 1
Cause 10.5.11 |M (NOTE 1)  2-32
Connected number 10.5.13|O (NOTE 2,3) 2-*2-19
Connected sub-address 10.5.14 |O(NOTES3. 4 2-23
Network identification 10.5.21 | O (Note 5) -*
Coennected-sub-address % oANOTE3H4 2-23
User-user 10.5.27 |O(NOTE3 4) 2-131

12



NOTE 1 - This information element may be-repeaireeoccurtwice|
to indicate multiple release causes.

NOTE 2 - Included to indicate the called number requesting to release
the SVC.

NOTE 3 - The support of this information element is a network option.
This information element is _used only by networks supporting
Recommendation Q.933 at the UNI.

NOTE 4 - This information element is passed on transparently |at the
NNI.

NOTE 5 -This information element may be repeatedto identify
multiple networks. See § 10.6.9.

10:2.4.6 Release Complete

This message is sent to indicate that the SVC has been cleared and the data link
connection identifier and call reference has been released. Normally this
message is sent as a reply to a RELEASE message.

Message type: RELEASE COMPLETE
Significance: local (NOTE 1)

Direction: Both
NOTE 1: This message has local significance. However, it has a global
significance when it is used as the first call clearing message.

TABLE 10-6/X.76

RELEASE COMPLETE message content

INFORMATION ELEMENT REFERENCE TYPE LENGTH
Protocol discriminator 10.5.1 M 1
Call reference 10.5.2 M 3
Message type 10.5.3 M 1
Cause 10.5.11 |O (NOTE 1) 2-32
Connected number 10.5.13|O (NOTE 2, 3] 2-*2-19
Connected sub-address 10.5.14 |O(NOTES3. 4 2-23
Network identification 10.5.21 |O (NOTE 5) -*
Coennected-sub-address % oANOTE3H4 2-23
User-user 10.5.27 |O(NOTE3 4) 2-131
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NOTE 1 - Mandatory if it is this message is the first release me
multiple release causes.

NOTE 2 - Included to indicate the called nhumber requesting to r¢
the SVC.

NOTE 3 - The support of this information element is a network of
This information element is _used only by networks supporting

D

This information element may #epeateaneeoccurtwice to indicate

ssage.

blease

htion.
)

Recommendation Q.933 at the UNI.

NOTE 4 - This information element is passed on transparently at
NNI.

NOTE 5 -This information element may be repeatedto identify
multiple networks. See § 10.6.9.

10:2.4.7 Restart

the

This message is sent to initiate restart (i.e. return to an idle condition) the NNI.

Message type: RESTART Direction: Both

Significance: local
TABLE 10-7/X.76

RESTART message content

INFORMATION ELEMENT REFERENCE TYPE LENGTH
Protocol discriminator 10.5.1 M 1
Call reference 10.5.2 |M (NOTE 1) 3
Message type 10.5.3 M 1
Restart indicator 10.5.24 | O (NOTE 2) 3

NOTE 1 - Only the global call reference value is used With_this
message.

NOTE 2 - .This information element is optional when the restart

applies to all SVCs in the same interface as the signalling channel.

Otherwise it is mandatory.

10:2.4.8 Restart Acknowledge

This message is sent to indicate that the requested restart has been completed.

14



Message type: RESTART ACKNOWLEDGE

Significance: local

TABLE 10-8/X.76

Direction: Both

RESTART ACKNOWLEDGE message content

INFORMATION ELEMENT REFERENCE TYPE LENGTH
Protocol discriminator 10.5.1 M 1
Call reference 10.5.2 |M (NOTE 1) 3
Message type 10.5.3 M 1

NOTE 1 - Only the global call reference value is used with this

message.

10-2.4.9 Setup

This message is sent by the calliSBFE to thecalled STE to initiate SVC

establishment.

Message type: SETUP
Significance: global

Direction:

TABLE 10-9/X.76

SETUP message content

Forward

INFORMATION ELEMENT  REFERENCE TYPE LENGTH
Protocol discriminator 10.5.1 M 1
Call reference 10.5.2 M 3
Message type 10.5.3 M 1
Bearer capability 10.54 M 5
Data Link Connection Id. 10.5.15 M 4-6
Progress Indicator 10.5.23 |0 (NOTE 1, 2 2-4
End-to-end transit delay 10.5.16| O (NOTE 1) 2-11
Packet layer binary param. 10.5.22 O (NOTE 1,2) 2-3
Link layer core param. 10.5.18 M 2-27
Link layer protocol param 10.5.19 |O(NOTE 1, 2 2-9
Reverse charging ind. 10.5.25 O 3
X.213 priority 10.5.28 |O(NOTE1,2 2-8
Network identification 10.5.21 |M(NOTE 4) 8-12
CUG interlock code 10.5.12 O 12-16
Call identification 10.5.5 M 3-5
Calling party number 10.5.9 M 2-*2-19
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Calling party subaddress 10.5.10/0 (NOTE 2) 2-23
Called party number 10.5.7 M 2-*2-18
Called party subaddress 10.5.8| O (NOTE 2) 2-23
Network-tdentification X o 4-x
SYGnterlock—code x o 4-x
Reverse-charging-ind. x o 3
Transit network selection 10.5.26|O (NOTE 1, 3 2-*
Low layer compatibility 10.5.20 |O (NOTE 2) 2-16
High layer compatibility 10.5.17 |O(NOTE1L,2 2-4
User-user 10.5.27 |O (NOTE 2) 2-131

NOTE 1 - The support of this information element is a network
option.Thisinformation elementis usedonly by networkssupporting
Recommendation Q.933 at the UNI.

NOTE 2 - This information element is passed on transparently |at the
NNI.

NOTE 3 - The proceduredor usingthis information elementare for
further study for newtorks supporting Q.933 at the UNI.

NOTE 4-This information element may be repeatedto identify
multiple networks. See § 10.6.9.

10-2.4.10 Status
This message is sent in response to a STATUS ENQUIRY or at any time during
a call to report certain error conditions.

Message type: STATUS Direction: Both
Significance: local

TABLE 10-10/X.76

STATUS message content

INFORMATION ELEMENT REFERENCE TYPE LENGTH
Protocol discriminator 10.5.1 M 1
Call reference 10.5.2 M 3
Message type 10.5.3 M 1
Cause 10.5.11 M 4-32
Call State 10.5.6 M 3
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10:2.4.11 Status Enquiry
This message is sent at any time to solicit a STATUS message.

Message type: STATUS ENQUIRY Direction: Both
Significance: local

TABLE 10-11/X.76

STATUS ENQUIRY message content

INFORMATION ELEMENT REFERENCE TYPE LENGTH
Protocol discriminator 10.5.1 M 1
Call reference 10.5.2 M 3
Message type 10.5.3 M 1

1035 General message format and information element coding
This section describes the information elements which are included in the
varieussignalling messages defined in the previous section.

Every message of this protocol shall consist of the following parts:
a) protocol discriminator;
b) call reference;
C) message type;
d) other information elements

Information elements a), b), c) are common to all the messages and shall always
be present. Each message will have additional information elements. This
organization is shown in Figure 10X376.

Unless specified otherwise, a particular information element may be present
only once in a given message.
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Bits
8 7 6 5 4 3 2 1 Octets

Protocol discriminator 1
information element

2 Call reference

N information element = 24
Message type information element 5
= other information elements as required - 6,..

FIGURE 10-23/X.76
General message organization example

The following_variable lengtinformation elements are used for frame relay
switched virtual circuit:

Information element l.E. identifier coding
)  diserimi beabl
-Catreferenece———Neot-applicable

-Message-type——Notapplicable

-Bearer Capability 0000 0100
-Call identification 01101001
-Call State 0001 0100
-Called party number 0111 0000
- Called party SPVC 0000 1010
-Called party sub-address 0111 0001
-Calling party number 0110 1100
-Calling party sub-address 0110 1101
-Cause 0000 1000
-Closed user group interlock cad 0110 1000
-Connected party number 0100 1100
-Connected party sub-address 0100 1101

-Closedusergroup————1000-0111
-Data link connection identifier (DLCI) 0001 1001

-End-to-end transit delay 0100 0010
-High layer compatibility 0111 1101
-Link layer core parameters 0100 1000
-Link layer protocol parameters 0100 1001
-Low layer compatibility 0111 1100

18



-Network identification 01100111

-Packet layer binary parameters 0100 0100
-Progress indicator 0001 1110
-Restart indicator 0111 1001
-Reverse charging indication 0100 1010
-Transit network selection 0111 1000
-User-user 01111110
-X.213 priority 0101 0000

The coding of the information elements other than the first three mandatory
information elements (protocol discriminator, call reference and message type)
is as follows:

» The information elements used with frame relay call control are of
variable length. They are described in alphabetical order. However,
there is a particular order of appearance for each information element
in a message. The code values of the variable length information
element identifiers are assigned in numerical order according to the
actual order of appearance of each information element in a message.
This allows a receiver to detect the presence or absence of a particular
information element without scanning through the entire message.

» Information elementidentifier values(first octet of a variablelength
information element)with bits 5-8 coded"0000" are for_information
elements for which comprehension by the receiver is required.

* When the description of the information elements contains spare bits,
these bits are indicated as being set to "0".

» The second octet of a variable length information element indicates the
total length of the contents starting with octet 3. It is the binary coding
of the number of octets of the contents, with bit 1 as the least
significant bit.

» Each octet of a variable length information element is numbered.

» Optional octet (sare marked with asterisks (*).

* An octet group is a self contained entity, it contains one or more octets.
For frame relay information elements, the internal structure of an octet
group is defined by using the following extension mechanism:

* The first octet of an octet group is identified by a number (N).
The subsequent octets are identified as Na, Nb, Nc,....Bit 8 of

each octet is thextension bit The value "0" of bit 8 indicates
that the octet group continues to the next octet. The value "1" of
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bit 8 indicates that this octet is the last octet of the octet group.
if one octet (Nc) must be present, the preceding octets (N, Na
and Nb) must also be present.

* In the description of the information elements, bit 8 is marked
"0/1 ext" if another octet follows. Bit 8 is marked "1 ext" if this
is the last octet of the octet group.

* When a field extends over more than one octet, the order of bit values
progressively decreases as the octet number increases. The least
significant bit of the field is represented by the lowest numbered bit of
the highest-numbered octet of the field.

1035.1 Protocol discriminator
The protocol discriminator is the first part (first octet) of every message. It is
coded as shown in Figure 10x476.

8 7 6 5 4 3 2 1 Octet

Protocol discriminator
0 0 0 0 1 0 0 0ol

FIGURE 10-34/X.76
Protocol discriminator

1035.2 Call reference

The purpose of the call reference is to identify the switched virtual circuit to
which the particular message applies. The call reference does not have end-to-
end significance. The call reference is the second part of every message.

The call reference is coded as shown in Figure/X(076. Only call reference
values of two octets (15 bits) are supported in this Recommendation. The
encoding of the call reference value always uses two octets even if the value can
be encoded in one octet only. Hence, the length field will always have a binary
value of '0010'. The most significant bit of the call reference value is bit 7 of
octet 2 and the least significant bit is bit 1 of octet 3.

The purpose of the call reference flag is to identify who allocated the call

reference value for a call. The call reference flag is used to resolve simultaneous
attempts to allocate the same call reference value.

20



The call reference flag can take the binary values '0' or '1'. The call reference
flag is used to identify which end of the-BTE/B@HEerfaceNNI originated a

call reference. The origination side always sets the call reference fldg'to B
The recipient side always sets the call reference flag to '1'".

The call reference value will always have two octets. The call reference value is

coded as a 15-bit binary number. A call reference value equal to zero is

reserved for the global call reference value. The global call reference has also a
length of 2 octets.

8 7 6 5 4 3 2 1 Oct
Length (_)f call 1
0 0 0 0 reference(in octets)
Call reference value >
Flag (most significant 7 bits)
Call reference value 3

( 2nd most significant 8 bits)

FIGURE 10-45/X.76

Call reference information element

TABLE 10-12/X.76

Call reference information element

Bit (octet 2)

8

0 The message is sdndm the side of the-BFEDCEnterfacdNI that
originates the call reference.

1 The message is sdntthe side of the—BFE/BCEinterfaddNI tthat

originates the call reference.

1035.3 Message type
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The following messages are used at the NNI:

Message type Message type code point
* ALERTING 0000 0001
e CALL PROCEEDING 0000 0010
« CONNECT 0000 0111
* PROGRESS 0000 0011
« SETUP 0000 0101
* RELEASE 0100 1101
* RELEASE COMPLETE 0101 1101
* RESTART 0100 0110
* RESTART ACKNOWLEDGMENT 0100 1110
* STATUS 0100 1110
« STATUS ENQUIRY 0111 0101
1035.4 Bearer capability

The purpose of the bearer capability information element is to request a bearer
service. The only bearer service supported is the Frame Relay bearer service.
The bearer capability information element is coded as shown in Figure
10.6/X.76.

8 7 6 5 4 3 2 1 Octet
Bearer Capability
information element identifier 1

0 0 0 0 0 1 0 0

Length of the bearer capability contents 2
0 0 0 0 0 0 1 1
1 Coding Information Transfer 3
ext OStandagd 0 iapabllbty 0
1 [Transfer modg Reserved 4
ext 0 1 1]0 0 0 0 0
e%(t inyer 2 id(()ent User information layer 2 protoco ©

FIGURE 10-56/X.76

Bearer Capability information element
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TABLE 10-13/X.76

Bearer capability information element

User information layer protocol (octet 6)

Bits

54321
01110
01111

Recommendation Q.922 (NOTE)

Core aspects of frame mode (Annex A of Q.922)

All other values are reserved
NOTE: The support of the capability identified by this code point is a nefwork

option.

1035.5

Call identification

The Call identitfication is a used to uniquédientify a call.

7 6 5 4 3 2

Call identitfication
information element identifier
1 1 0 1 0 0

Length of call identification contents

Call identification
(coded as a 3 octet binary number)

1035.6

FIGURE 10-67/X.76
Call identification information element

Call state

Octet

The call state information element is used to describe the state of a call.
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8 7 6 5 4 3 2 1

Call state
information element identifier
0 0 0 1 0 1 0 0

Length of call state contents

Sct:gg:jr;% d Call state value
0 0 (state value is coded in binary)
FIGURE 10-78/X.76
Call state information element
tength-of contents{octet 2)
Bits
8+654321

0-0-0-00-0-0-Thelength-of contentsisalways 1

Coding-standard{ectet 3)

Bits

8+

¥ ~c ardized fing
Alethervalbtes-arereserved.

TABLE 10-14/X.76

Call state information element

Octet

Call state value (octet 3)

Bits

654 321 State

000 00O NNO  Null

000 001 NN1 Callinitiated

000 011 NN3 Call proceeding sent
000 100 NN4 Call delivered

000 110 NN6 Call present

000 111 NN7 Call received

001 001 NN9 Call proceeding received
001 010 NN10 Active

001 011 NN11l Release request
001 100 NN12 Release indication
0100601 1—NNI9Releasereguest
100 000 Rest0 Null
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100 001 Restl Restart request
100 010 Rest2 Restart

1035.7 Called party number

The purpose of the Called party number information element is to identify the
called party of a call.

8 7 6 5 4 3 2 1 Octet
Called party number
information element identifier 1
0 1 1 1 0 0 0 )
Length of called party number contents 2
1 Numbering pl
Type of number umbering pian
ext | P identification 3
I Number digits (Coded 4
-0 = according to Rec. T.50) = el
FIGURE 10-89/X.76
Called party number information element
TABLE 10-15/X.76
Called party number information element
tength-of contents{octet 2)
— Thelength-of contentsisgreaterthan 2
Type of number (octet 3)
Bits
765
001 International number (NOTEL}
All other values are reserved.
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NOTE 1 - Prefix or escape digits shall not be included in the number digits.

Number plan identification (octet 3)

Bits

4321

0001 ISDN/telephony numbering plan (Rec. E.164)
0011 Data numbering plan (Rec. X.121)

All other values are reserved.

Valid combinations of type of number and numbering plan fields

TON NPI Format
* Internat. E.164 CC+N(S)N
¢ [nternat. X.121 DNIC+NTN

Number digits (octet 4 etc.)
The number digits appear in multiple octets starting at octet 4. One digit is
coded per octet such that the leftmost digit is coded in octet 4. Each digit is
coded according to Recommendation T.50.

1035.8 Called party subaddress

The purpose of the Called party subaddress information element is to identify
the subaddress of the called party of the call. This information element is passed
on transparently at the NNI.

8 7 6 5 4 3 2 1 Octet
Called party subaddress
information element identifier 1
0 1 1 1 0 0 0 |
Length of called party subaddress contents 2

Contents of the Called party information elementis 3
defined in Recommendations Q.933 and X.36 | efc.

FIGURE 10-910'X.76
Called party subaddress information element
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10:35.9 Calling party number

The purpose of the Calling party number information element is to identify the
origin of a frame relay switched virtual circuit.

8 7 6 5 4 3 2 1 Octet
Calling party number
information element identifier 1
0 1 1 0 1 1 0 0
Length of calling party number contents 2
01 Numbering pl
Type of number umbering pfan
ext| P identification 3
1 | Presentationf o o 0| Screening
ext | indicator Spare indicator e
_ Number digits (Coded - 4
r 0 = according to Rec. T.50) etc

FIGURE 10-3011/X.76
Calling party number information element
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TABLE 10-16/X.76

Calling party information element

Type of Number (octet 2)
001 International number (NOTEL?
All other values are reserved.

NOTE 1 - Prefix or escape digits shall not be included in the number digits.

Number plan identification (octet 3)

Bits

4321

0001 ISDN/telephony numbering plan (Rec. E.164)
0011 Data numbering plan (Rec. X.121)

All other values are reserved.

Valid combinations of type of number and numbering plan fields

TON NPI Format
* International E.164 CC+N(S)N
* International X.121 DNIC+NTN

The other combinations are invalid.

Number digits (octet 4 etc.)
The number digits appear in multiple octets starting at octet 4. One ¢
coded per octet such that the leftmost digit is coded in octet 4. Eac
corresponds to a character coded according to Recommendation T.50

Presentation indicator (octet 3a)
Bits
76
00 Presentation allowed
All other values are reserved.

—NeoteusedHr%+76

[2)

ligit is
h digit

Screening indicator (octet 3a)
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Bits

21
01 User provided verified and passed (NOTE 1)
11 Network provided

All other values are reserved.

— NeoteusedHnr>%+6

NOTE 1 - _Sincan somecaseghe networkcannotquaranteghatthe complete
number identifies the calling DTE, tAdreterm "verified" impliesmatchingthe
user provided number or part of this numberwith the range(s)of number:
storedat the network. It implies also at leasta valid format of user provided
number information.

\"ZJ

Number digits (octet 4 etc.)

The number digits appear in multiple octets starting at octet 4. One digit i
coded per octet such that the leftmost digit is coded in octet 4. Each digit
corresponds to a character coded according to Recommendation T.50.

2

1035.10 Calling party subaddress

The purpose of the Calling party subaddress information element is to identify
the subaddress of the originator of the frame relay call. This information
element is passed on transparently at the NNI.

8 7 6 5 4 3 2 1 Octgt

Calling party subaddress

information element identifier
0 1 1 0 1 1 0 1 1

Length of calling party subaddress contents 2

Contents of the Calling party information element! 3 efc.
is defined in Recommendations Q.933 and X.36 |

FIGURE 10-+112/X.76
Calling party subaddress information element

1035.11 Cause
The Cause information element identifies an eventrelateglied toa call.
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8 7 6 5 4 3 2 1 Octet
Cause
information element identifier 1
0 0 0 0 1 0 0 0
Length of cause contents 2
Coding
0 0 Location
ext standard sparl 3
0 0
1 .
ext Recommendation 3a
L C | 4
ext ause value
. . . 5*
D t f
iagnostic(s) (if any) ot

FIGURE 10-4213X.76
Cause information element

TABLE 10-17/X.76

Cause information element

Location (octet 3) (See Subsection 4.3.10.1 ocation field generatign

Bits

4321
0000
0001
0010
0011
0100
0101
0111
1010

All other values are reserved.

Mapping-Q-931Cause location at the NNI (octet 3):

user (U)

private network serving the local user (LPN)
public network serving the local user (LN)
transit network (TN)

public network serving the remote user (RLN)
private network serving the remote user (RPN)
international network (INTL)

network beyond interworking point (Bl)
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The location "Private network serving the local user" or "Public network
serving the local user” should not be sent across the frame relay NNI. The
conversion from "Private network serving the local user" to "Private network

serving the remote user" or "Public network serving the local user” to

"Public

network serving the remote user" shall take place in the network generating the

cause.

In all other cases the location indicator shall be passed unchanged.

Recommendation (octet 3a bits 1t o 7)

Bits

7654321
0000000 Q.931
0000111 X76

All other values are reserved

Cause value (octet4 bits 1t o 7)
The cause value is divided into two fields, a class (bit 5 to 7) and a value
the class (bits 1 to 4). The class indicates the general nature of the event

Octet 4

Bits

7165

000 Normal event

001 Normal event

010 Resource unavailable

011 Service or option not available
100 Service or option not implemented
101 Invalid message

110 Protocol error

111 Interworking

See Annex E of Recommendation X.36 for the cause values.

* Diagnostic(s) (octet 5): See Annex E/X.36 ddoding of the diagnostic fie
for the relevant dlagnostlc codes—F&HHh&&ra@%esﬁeﬁdd—E—epﬁeﬁalﬂﬁd

10.3.16-35.12 Closed user group interlock code

within

Id

The purpose of the Closed user group interlock code information element is to
indicate the interlock code of the closed user group to be used for the call and

the type of access selection.
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Bits

8 7 6 5 4 3 2 1 Octets
Closed user group interlock code
information element identifier 1
0 1 1 0 1 0 0 0
length of Closed user group 2
interlock code contents
1 Spare _Ic _CUG 3
ext indicator indication

CUG interlock code (coded according to T.50) I: 4 etc.

FIGURE 10-3314/X.76
Closed user group interlock code information element

TABLE 10-18/X.76(CONT)

Closed user group interlock code information element

CUG indication (octet 3)

Bits

321

001 Closed user group selection

010 Closed user group with outgoing accessction and indication

Interlock code (IC) indicator (octet 3)

Bits

54

01 DNIC interlock code

10 Interlock coded using E.164 country code

CUG interlock code (octet 4 etc.)

The CUG interlock code is represented -by<Matue-to—-be-determined> g
variable numberof octetsencoded according to Recommendation T.50.
CUG interlock coded consist of a network identification as specified i
Network identification information element—cencatenateda—suffix and a

The
n the

closed user number with fixed length of 5 octets These two componer
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|guarantee the uniqueness of the interlock code globally and within the assigning

}network—assignirﬁg—the— it. |

1035.13 Connected number

The purpose of the connected number is to identify the responding party of the
call. The coding of the Connected number information element is the same as
the coding of the Calling party number information element.

Bits
8 7 6 5 4 3 2 1 Octet
Connected number
information element identifier 1
0 1 0 0 1 1 0 0
Length of connected number contents 2
0/1 Numbering pl
Type of number umbering plan
ext| P identification 3
1 | Presentation| g 0 0| Screening 3+
ext| Indicator Spare indicator a
=g = Number digits (coded according to = 4
Recommendation T.50) etc

FIGURE 10-4415X.76
Connected number information element

1035.14 Connected subaddress

The purpose of the connected sub-address is to identify the subaddress of the
responding user/DTE of a call. This information element is carried it
transparently at the NNI.
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Bits

8 7 6 5 4 3 2 1 Octet
Connected subaddress
information element identifier 1
0 1 0 0 1 1 0 1
Length of connected subaddress contents 2

I Contents of the Connected subaddress information '
| element is defined in Recommendations Q.933 and T.36

etc.

FIGURE 10-4516/X.76
Connected subaddress information element

1035.15 Data link connection identifier
The Data Link Connection ldentifier information element identifies the Data
link connection identifier (DLCI) selected or assigned and the selection option.

The DLCI is coded as shown in Figure 10.17/X.76. The default length of the

DLCI values is two octets (10 bits). By bilateral agreements, some networks
may support DLCI length of three or four octets.
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8 7 6 5 4 3 2 1 Octet

Data link connection identifier
information element identifier 1
0 0 0 1 1 0 0 1
Length of data link connection identifier contents 2
0 | Pref/ Data link connection identifier 3
ext | Excl (Most significant 6 bits) (Note 1)
(Note 2)
Data link connection identifier g 0 0
1 (2nd most significant 4 bitg)  (Reserved) 3a
1 Data link connection identifier 0 | 3p*
ext (3rd most significant 6 bits) Res | (Note 3)
0 Data link connection identifier 3b*
ext (3rd most significant 7 bits) (Note 4)
. o 3c*
1 Data link connection identifier 0 (Note 4)
ext (4th most significant 6 bits) Res
NOTES
1 The standard defalgngth of the DLCI is two octets.
2 Bit 6 of octet 3 is the most significant bit in the DLCI.
3 This octet shall be included only when bilateral agreements allows a
three octet DLCI (16 bits).
4 These octets shall both be included only when bilateral agreements

allow a four octet DLCI (23 bits).

FIGURE 10-4617/X.76
Data link connection identifier information element

TABLE 10-19/X.76

Data link connection identifier information element
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Pref/Excl (octet 3)
Bits
7

1 Exclusive, only the indicated DLCI is acceptable
All other values are reserved

Data link connection identifier (octet 3 and 3a, optionally 3b and 3c)

Data link_connectiomdentifier is coded+r-birargs a binary number.

1035.16 End-to-end transit delay

The purpose of the End-to-end transit delay is to request and indicate the
maximum transit delay for the SVC. Transit delay is the end-to-end one-way
transit delay for frame relay data transfer phase between the calling user/DTE
and the called user/DTE.

The support of this information element is a network option. iti@mation
elementis usedonly by networkssupportingQ.933at the UNI. The definition
of the End-to-end transit delay fields is in recommendation Q.933.
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Bits

8 7 6 5 4 3 2 1 Octet
End-to-end transit delay
information element identifier 1
0 1 1 0
Length of end to end transit delay contents 2
0 Spare Cumulative
transit delay 3
ext| o 0 0 0 D value
*
0 Cumulative transit delay value (cont.) 32
1 Cumulative transit delay value (cont.) 3b*
Requested
0 Spare end-to-end
ext 0 0 0 0 transit delay 4*
value

Requested end-to-end transit delay value (comt.) ga*

Requested end-to-end transit delay value (cont.) ab*

Maximum
0 Spare end-to-end 5*
ext 0 0 0 0 trar‘1’sg|;rl Ic‘j:elay
0 Maximum end-to-end transit delay value (cont.) 5a*

1 Maximum end-to-end transit delay value (cont.) 5+

FIGURE 10-3718/X.76
End-to-end transit delay

1035.17 High layer compatibility

The purpose of the high layer compatibility information element is to provided
a means to be used by the remote user for compatibility checking. The support
of this information element is a network option. If it is supported, the high layer
compatibility information element is passed on transparently at the NNI.
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Bits
8 7 6 5 4 3 2 1 Octet

High layer compatibility
information element identifier
0 1 1 1 1 1 0 | 1

Length of High layer compatibility contents 2

Contents of the High layer compatibility informatio
= elementis defined in Recommendations Q.933 + etc.

S
w

FIGURE 10-1819X.76
High layer compatibility information element

10-35.18 Link layer core parameters

The purpose of the link layer parameters information element is to indicate the
requested frame relay quality of service parameters to be used for the frame
relay SVC. The term "outgoing" used at the UNI should be interpreted to mean
"forward direction" at the NNI and "incoming" should be interpreted to mean
"backward direction" at the NNI.
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8 7 6 5 4 3 2 1
Link layer core parameters
information element identifier
0 1 0 0 1 0 0 D
Length of link layer core parameters contents
o | Maximum frame relay information field (FRIF) s|ze
ext] 0 0 0 1 0 0
e(>)<t Outgoing maximum FRIF size
8)/& Outgoing maximum FRIF size (cont.)
99(,[ Incoming maximum FRIF size
elxt Incoming maximum FRIF size (cont.)
i lo 0 roughpuy 0 1 0
e(>)<t Outgoing magnitude Outgoing multiplier
8)/( Outgoing multiplier (cont.)
ot Incoming magnitude Incoming multiplier
e1xt Incoming multiplier (cont.)
0 Minimum accentable throuahout
ext 0 0 0 1 0 1 _ |
Ot Outgoing magnitude | Outgoing multtiplier
on Outgoing multiplier (cont.)
@O(t Incoming magnitude Incoming multiplier
axt Incoming multiplier (cont.)
0 Committed burst size
ext 0 0 0 1 1 0
oxt Outgoing committed burst size value
oA Outgoing committed burst size value (cont)
e9<t Incoming committed burst size value
L Incoming committed burst size value (cont.)
Excess burst size
ext | O 0 0 1 1 1
e(>)<t Outgoing excess burst size value
8)/( Outgoing excess burst size value (cont.)
e‘;t Incoming excess burst size value
elxt Incoming excess burst size value (cont.)
0 Committed burst size magnitude
ext 0 0 1 0 0 0 d
vt | P4 Incoming Bc magnitudg) Outgoing B magnitude
0 Excess burst size magnitude
ext 0 0 1 0 0 0 1

ext

sparg Incoming Be magnitudg Outgoing Be magnitude
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3a
3b

3c*
3d*

4a

4b
4c*
4d*
5+
5a*
5b*
5c*
5d*

6a
6b
6¢c*
6d*

7a
7b
7c*
7d*
g*

8a*
9*

9a*

Octe




FIGURE 10-1920/X.76
Link layer core parameters information element

TABLE 10-20/X.76

Link layer core parameters information element

Maximum frame mode information field (Octet group 3)

The maximum frame mode information field, when present, follows
address field and precedes the frame check sequence field. The
maximum Size—+2€ 8
valﬂe—ef—at—leasIGOO octets

If the maximum frame mode information field is symmetrical (same size
incoming and outgoing directions) octets 3c and 3d are not coded and th
in octets 3a and 3b are used for both directions.

Throughput(Octetgroup4): The throughput (also known as CIR or Commi
Information Rate) is the average number of bits of the frame mode inforr

field transferred per second across-a-BTE&ErfaceNNI in one direction.

The throughput is measured over an interval of duration "T" known also
Committed rate measurement intervag)T

The throughput can be asymmetrical if the values in the incoming and ot
directions differ. If the throughput is symmetrical, octets 4c and 4d a
coded and the value in octets 4a and 4b are used for both directions.

Minimum acceptable throughput (Octet group 5)

The purpose of the minimum acceptable throughput is to negotia
throughput of the call. Minimum acceptable throughput is the lowest throu
value the calling user is willing to accept for the call.

This field which is present only in the SETUP message is carried unct
through the network(s). Its value may not be greater than the red
throughput (octet group 4).

The minimum acceptable throughput can be asymmetrical (the values
incoming and outgoing directions differ). If the minimum accep
throughput is symmetrical, octets 5¢c and 5d are not coded and the v
octets 4a and 4b are used for both directions.
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Throughput and minimum acceptable throughput are expressed as an prder of
magnitude (in powers of 10) and an integer multiplier. The multiplier shall be
encoded as the smallest possible number. For example a throughput of 64 kbit/s

shall be expressed as 64 >3nd not 640 x 19
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TABLE 10-20/X.76(CONT.)

Link layer core parameters information element

Magnitude (octet 4a, 4c, 5a and 5c¢)

Bits

765

000 1@
001 1@
010 1@
011 108
100 1@
101 16
110 16

All other values are reserved

Multiplier (octet 4a, 4b, 4c, 4d, 5a, 5b, 5c¢, and 5d)

This field indicates in binary the value by which the magnitude shall be
multiplied to obtain the throughput and the minimum acceptable throughput.

Committed burst size (Octet group 6)

This field indicates the maximum amount of data (in bits) that the network
agrees to transfer over the measurement interval T. This data may appear in one

or more frames possibly with inter-frame idle flags.

This field specifies a number of octets. Therefore the committed burst si

ze is 8

X the contents of this field. If the committed burst size is symmetrical, octets 6¢

and 6d are not coded and the value in octets 6a and 6b are used
directions.

Excess burst size (Octet group 7)

This field indicates the maximum amount of uncommitted data (in bits) th
network will attempt to deliver over the measurement interval T. This dat|
appear in one or more frames possibly with inter-frame idle flags. Exces
may be marked discard eligible (DE) by the network.

This field specifies a number of octets. Therefore the excess burst size is
contents of this field. If the excess burst size is symmetrical, octets 7c
are not coded and the value in octets 7a and 7b are used for both directig

for both

at the
a may
S burst

8 x the
and 7d
NS.
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NOTE: The same default values and range of values for the CIR, burst size,
excess burst size, committed measurement interval and algorithms used
for PVC should also be used in the case of SVC.
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TABLE 10-20/X.76(CONT.)

Link layer core parameters information element

Committed burst size magnitude (Octet 8 and 8a)

The Committed burst size magnitude field indicates the magnitude
Committed burst size. It is expressed as a power of 10. It is multiplied
Committed burst size value (octet group 6) to give the actual value
Committed burst size. When the incoming committed burst size field
included (in octet group 6), the incoming magnitude has no significance.

The outgoing and incoming Bc magnitudes are coded as a power of
follows:

bits

321

000 16

001 18

010 1€

011 16

100 1¢

101 10

110 16

All other values are reserved.

The values coded in octet 8a shall be the smallest values required to ré
the outgoing and incoming committed burst sizes.

Excess burst size magnitude (Octet 9 and 9a)

The Excess burst size magnitude field indicates the magnitude of the
burst size. It is expressed as a power of 10. It is multiplied by the Exces
size value (octet group 7) to give the actual value of the Excess bur
When the incoming Excess burst size field is not included (in octet group
incoming magnitude has no significance.

The outgoing and incoming Be magnitudes are coded as a power of
follows:
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001 1@

010 1€
011 16
100 1¢
101 10
110 16

All other values are reserved.

The values coded in octet 9a shall be the smallest values required to represent
the outgoing and incoming excess burst sizes.

1035.19 Link layer protocol parameters

The purpose of the link layer protocol parameters information element is to
indicate the requested layer 2 parameter values. The link layer protocol
parameters information element is passed on transparently at the NNI.

Bits
8 7 6 5 4 3 2 1 Octet

Link layer protocol parameters
information element identifier
0 1 0 0 1 0 0 1 1

Length of Link lay eprotocol parameters contents 2

Contents of the link layer protocol
- parameters information element is defined
in Recommendations Q.933

etc.

FIGURE 10-2021V/X.76
Link layer protocol parameters information element

1035.20 Low layer compatibility

The purpose of the Low layer compatibility information element is to provide a
means which should be used for compatibility checking by an addressed
entity(e.g. remote DTE or an interworking unit or a high layer function of a
DCE node addressed by the calling DTE). The Low layer compatibility
information element is transferred transparently by a frame relay network
between the calling DTE and the addressed entity.
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Bits

8 7 6 5 4 3 2 1 Octet
Low layer compatibility
information element identifier
0 1 1 1 1 1 0 0 1
Length of the Low layer compatibility contents 2
Contents of the Low layer compatibility
— information element is defined in — 3
Recommendations Q.933 and X.36 etc.

FIGURE 10-2122/X.76
Low layer compatibility information element

1035.21 Network identification
The purpose of this information element is to identify a tramsitvork along
the path of call. It is also used to identify the network which initited call

clearing.

8 7 6 5 4 3 2 1 Octet
Network identification
information element identifier 1
0 1 1 0 0 1 1 1
Length of network identification contents 2
1 Type of network Network 3
ext identification identification plan
0 1 1
Network identification (Coded 4
0 according to Recommendation T.50) etc

FIGURE 10-223X.76
Network identification esedeinformation element

TABLE 10-21/X.76
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Network identification information element

Network identification plan (octet 3)

bits

4321

0 0 1 0 Network identification using E.164 Country code (NOTE 1)
0 0 1 1 Data network identification code (Recommendation X.121)
All other values are reserved.

NOTE 1 - This code point is usedto identify public frame relay networks
numberedunderthe E.164 numberingplan (See Appendix VI). The network
identification consistsof an E.164 Country Code followed by a network
number. The maximum size is 8 octets.

Network identification (octet 4)
These characters coded according to Recommendation T.50 are organized
according to the network identification plan specified in octet 3.

10:35.22 Packet layer binary parameters

The purpose of the packet layer binary parameters information element is to
include the requested layer 3 parameter values. The support of this information
element is a network option. This informatielements supportedoy networks

using Recommendatio®).933 at the UNI. If it is supported, the packet layer
binary parameters information element is passed on transparently at the NNI.
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Bits
8 7 6 5 4 3 2 1 Octet

Packet layer binary parameters

information element identifier
0 1 0 0 0 1 0 0 1

Length of Packet layer binary parameters content

1°4)
N

Contents of the Packet layer binary
- parameters information element is defined
in Recommendations Q.933

etc.

FIGURE 10-2324/X.76
Packet layer binary parameters information element

1035.23 Progress indicator

The purpose of the progress indicator information element is to describe an
event which has occurred during the life of a call. This information element
may be carried twice in a message. The support of this information element is a
network option. Thisnformationelements supportedonly by networksusing
Recommendatio).933at the UNI. If it is supported, the packet layer binary
parameters information element is passed on transparently at the NNI.

Bits
8 7 6 5 4 3 2 1 Octet
Progress indicator
information element identifier

0 0 0 1 1 1 1 1 1

Length of the Progress indicator contents 2

Contents of the Progress indicator information 3

= elementis defined in Recommendations Q.933 = etc.

FIGURE 10-2425X.76
Packet layer binary parameters information element

“ 10.5.24 Restart indicator
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The purpose of the restart indicator is to identify the class of the facility ( SVC
or interface) to be restarted. Currently the use is only specified for single
interface.

Bits
8 7 6 5 4 3 2 1 Octets
Restart indicator 1
information element
0 1 1 1 1 0 0 |
. 2
Length of restart indicator contents
1
ext 0 0 0 0 Class 3

FIGURE 10-26/X.76
Restart indicator information element

TABLE 10-22/X.76

Restart indicator information element

Class (octet 3)

it
2
110 Single interface (NOTE 1)
All other values are reserved.

o
n

(98]
[N

NOTE 1 - All SVCsin the sameinterfaceas the signalling channelareto be
restarted.

10352425 Reverse charging indication
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The purpose of the reverse charging information element is to indicate that
reverse charging has been requested for that call. The use of this information
elements is governed by bilateral agreements between the networks involved.

Bits
8 7 6 5 4 3 2 1 Octet
Reverse charging indicator

information element identifier 1

0 1 0 0 1 0 1 D
Length of reverse charge indicator contents 2

0 0 0 0 0 0 0 1

Spare Reverse charging

lext| o 0 0 0 | indication 3

FIGURE 10-2627/X.76
Reverse charging indicator information element

TABLE 10-23/X.76(CONT)

Reverse charging information element

Reverse charging indication (octet 3)
Bits

321

001 Reverse charging requested
All other values are reserved

13 : identifieati

I  ipic o . I . dentit . I
traversed-by-the-SV¥C-being-established.
Note to ITU-T editor: figure deleted

HGURE16-26%76
: identification int . I
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10.5.26 Transit network selection

The purposeof the Transitnetworkselectioninformationelementis to identify
onerequestedransitnetwork. The transitnetworkselectionmay be repeatedn
a messageo selecta sequencedf transit networksthroughwhich a switched
virtual circuit mustpass.The supportof this informationelementis a network
option. This information element is used only by networks supporting
Recommendation Q.933 at the UNI.

8 7 6 5 4 3 2 1 Octet
Transit network selection
information element identifier 1
0 1 1 1 1 0 0 0
Length of transit network selection contents 2
1 Type of network Network 3
ext identification identification plan
0 Network identification (coded according 4
to Recommendation T.50) etc

FIGURE 10- 28/X.76
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Transit network selection information element

TABLE 10.24/X.76

Transit network selection information element

Type of network identification (octet 3)

bits

765
011 International network identification
All other values are reserved.

Network identification plan (octet 3)
bits
4321

0 0 0 1Carrier identification code/Network identification using
E.164 Country code (NOTE 1)
0011 Datanetworkidentificationcode(RecommendatioX.121

pE2i])

All other values are reserved.

NOTE 1 - This code point is usedto identify public frame relay networks
numberedunderthe E.164 numberingplan (See Appendix VI). The network
identification consistsof an E.164 Country Code followed by a network
number. The maximum size is 8 octets.

Network identification (octet 4)
Thesenumericcharactersre codedaccordingto Recommendatiod .50. They
are organized according to the network identification plan specified in octet 3.

10352627 User-user

The purpose of the user-user information element is to convey information
between the users/DTEs. This information is carried transparently at the NNI.
The user-user information element is coded as shown in Exgure
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Bits

8 7 6 5 4 3 2 1 Octet
User -user
information element identifier 1
0 0 1 1 1 1 1
Length of the User -user contents 2
Contents of the User -user information element is 3
= defined in Recommendations Q.933 and X.36 = etc.

FIGURE 10-2729X.76
User-to-user information element

10352728 X.213 priority

The purpose of this information element is to allow the optional negotiation of
priority for the frame relay call in support of the OSI Connection-Mode
Network Service (CONS). The support of this information element is a network
option. This information element is supported by networks using
Recommendatior.933 at the UNI. If it is supported, the X.213 priority
information element is passed on transparently at the NNI.

Bits
8 7 6 5 4 3 2 1 Octet
X.213 priority
information element identifier 1
0 0 1 0 0 0 0
Length of the X.213 priority contents 2
Contents of the X.213 priority information elemen. s 3
=  defined in Recommendations Q.933 etc.

FIGURE 10-2729X.76
X.213 priority
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1056 Frame-retayProcedures
hio | I bedhe f I i I : _

10:56.1 Call establishment at the calling STE

10:56.1.1 Initiating a call setup request

The calling STE initiatesthe establishmentf a SVC by transferringa SETUP
messageacrossthe NNI on DLCI = 0. Following the transmissionof the
SETUP messagethe calling STE shall start timer T303 and enter the call
presentstate(NNG6). If no responsdo the SETUPIs receivedfrom the called
STE before the first expiry of timer T303, the SETUP messageshall be
retransmittecand timer T303 restarted At the secondexpiry, the calling STE
shall perform clearingproceduren the backwarddirectionwith causeNo 102
Recovery on timer expiry
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The link layer core parameter:maximum frame information, throughput,

committedandexcessurstsizesselectedoy the calling STE shall be codedin
the link layer core parametersinformation element and shall reflect any
reduction performed by the calling STE while progressingthe SVC setup

request.

Data link connection identifier selection

The calling STEshall select a DLCI to be included in the SETWilRssage
according to_810.6.7 In the SETUP message, the data link connection
identifier information element shall indicate an exclusive DLCI with no
acceptable alternative.

After sending the SETUP message to the c&l€H, the calling STEhall start
timer T303 and enter theall present stat€NNG6). At the first expiry of timer
T303, the calling STEhall resend the SETUP message. At the second expiry,
the calling STEshall clear the call at the NNI by following the release
procedure.

The calling STE shallincludethe calling party numberinformation elementin
the SETUP messageQOctet 3a shall be coded accordingto the information
supplied by the DCE at the calling UNI or DTE/DCE interface.

10-56.1.2 Call proceeding

At the receipt of a CALL PROCEEDING message, the calfiidgc nodeshall

stop timer T303 and start timer T310. At the expiry of timer T310, the call shall
be cleared with the calleHTE by following the procedure of1%.6.3Normal
release of a callwith cause No. 10Recovery on timer expend shall initiate

call clearing in the backward direction with cause No. R@2overy on timer
expiry.

10:56.1.3 Alerting and call progressing
10.6.1.3.1 Handling of call alerting

55



At the receipt of an ALERTING message from the cadd, the calling STE
shall pass this indication in the backward direction, start timer T301 and enter
state NN7. At the expiry of this timer the call shall be cleared.

When the ALERTING messagds not supportedby the calling STE, error
handlingproceduredor messageaype or messageseqguenceerror definedin §

10.6.6 apply.

10.6.1.3.2 Handling of call progressing

At thereceiptof a PROGRESSnessagdrom the calledSTE, the calling STE
shall pass this indication in _the backward direction towards the calling
DTE/DCE interface.When the PROGRESSmessagéas not supportedby the
calling STE, error handlingproceduredor messagdype or messageeguence
error defined in § 10.6.6 apply.

Any running timers may be canceled.t is a network option to implementa
supervisorytimer to limit the amountof time a SVC s in a predecessostateof
the active state

10:56.1.4 Call established Upon receiving a CONNECT message from
the calledSTE indicating that thealled user/DTE has accepted the call, the

calling STE shall stop timer T310 or T301 (if runningnepassthisindication

n-the-backwarddirectiontnecessarythe-calling-STErnode shaltadjustthe
traffic-parametersperform the connect establishment process in the backward

direction and enter the Active state (NN10

105.6.2 Call establishment at the calling STE

10:56.2.1 Receiving a call set up request

Call establishment is performed by the cal®dE as aesponse to a call
request received from an calling STE. The following procedures are followed
by the called STE to setup the frame relay SVC.

At the receipt of a SETUP message, the ca8a@dt node shall enterthe call
initiated state(NN1). It shall thendetermine that the request to setup a frame
relay SVC can be granted and that a route is available toward the called user.
After examining the traffic parameters received from the calimg node, the
called STE node can take one of the following actions:

* If it is able to provide the requested traffic parameter values, it will
progress the call to the called user with the original parameters
received.

» If unable to provide the requested traffic parameters but able to
provide at least the lowest acceptable parameters, it will progress the
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call to the called user after adjusting the appropriate parameters. The
adjusted parameters will support at least the lowest acceptable values.

« If unable to provide at least the lowest acceptable traffic parameters,
the calling STErede will reject the call with cause Ne—4#&soturee
vhavailableunspeetfied49 Quality of service not availableand
perform the clearing process in the backward direction towards the
calling user/DTE. After that the calleSTE shall return to thenull
state(NNO).

If the calledSTE determines that it can set up the call, it shall reply with a
CALL PROCEEDING to acknowledge the receipt of the SETUP message and
to indicate that the call is being processed. After sending the CALL
PROCEEDING message, the callBTE nodeshall enter the Call proceeding
sent state (NN3).

10:56.2.2 Alerting and call progressing

10-56.2.2.1 Handling of call alerting

If supportediy the calledSTE, at At the receipt of an indication that the called
user has been alerted, the calf®tE shall pass this indication to the calling

STE by transferring an ALERTIN@Gessage across the NNI, start timer T301
and enter state NN4. At the expiry of this timer the call shall be cleared.

10:56.2.2.2 Handling of call progressing
If supportedoy the calledSTE, at the receiptof a progresandicationfrom the
backwarddirection, the called STE shall senda PROGRESSnessagdo the

calling STE.

Any running timers may be canceled.t is a network option to implementa
supervisorytimer to limit the amountof time a SVC is in a predecessostateof
the active state

10:56.2.3 Call established
Upon receiving an indication that the called user accepted the call, the called

STE nodeshall-adjustthe-traffic-parametersf-they-were-changedduring-call
setup,send a CONNECT message to the cal®id= node and enter thetive

state (NN10). Thdink layer core parametersnformation elementcontainsthe
final negotiated values.

If the Connectednumberinformation elementis presentin the CONNECT
messagethen octet 3a of the Connectechumberinformation elementshall be
coded according to the information supplied by the network at the called UNI or
DTE/DCE interface.
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10:56.3 Normal call clearing

Normal clearing is usually initiated at a UNI. At the NNI, call clearing may be
initiated by either side of the NNI as a response to a call clearing request
initiated at a UNI or for other reasons.

10:56.3.1 Initiation of the clearing of a call
To clear a call at the NNI, a network shall transfer a RELEASE message, start
timer T308, release the DLCI and enter the Release request—state- (NN19)

(NN11).

At the receipt of a RELEASE COMPLETE message as a response to the
RELEASE message, the receiving network shall stop timer T308, release the
call reference for future use and enter the Null state (NNO).

NOTE - The RELEASE COMPLETE message has only local significance
and does not imply an acknowledgment of end-to-end clearing.

If timer T308 expires for the first time, the-netwdBd E shall retransmit the
RELEASE message with a cause number originally contained in the first
RELEASE message; restart timer T308 and remain in the release request state
{NNE9) (NN11). In addition, the-retworlSTE may indicate a second Cause
information element with cause No. 102, recovery on timer expiry. if no
RELEASE COMPLETE message is received from the other—net&drk

before timer T308 expires a second time,-the-retwdik shall: release the call
reference and return to the Null state (NNO). This event may be logged as an
abnormal event, the actions taken are network dependent.

10-56.3.2 Receipt of a RELEASE message

At the receipt of the RELEASE messagethe receiving STE shall enter the

Releasandicationstate(NN12). This message¢hen promptsthe receivingSTE
to releaseghe DLCI andto initiate proceduredor clearingthe SVC towardsthe
DTE. ThenthereceivingSTE shallsenda RELEASE COMPLETE messagéo
the initiating STE, free the call reference and return to the Null state (NNO).

10:56.3.3 Clearing in the null state
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In the null state (NNO) a network shall perform the clearing procedure by a
sending RELEASE COMPLETE message, release any allocated resource and
remain in the null state (NNO).

10-56.3.4 Clearing collision
A call clearing collision happens when the two sides of the NNI simultaneously
send each other a RELEASE message with the same call reference idéntifier.

e loar s I ’ )
RELEASEmessage.

When a network detects a clearing collision, it shall consider the receipt of the
RELEASE message a reply to the RELEASE message sent previously. It shall
therefore release the call reference for future use and enter the Null state (NNO).

10:5.6.4 Restart procedure

The restart procedure is used to return a frame relay NNI to a idle or null state.
The restart procedure is used to recover from internal failure, after power-up or
after internal re-initialization. The restart procedure affects only the switched

virtual circuits and has no effect on the permanent virtual circuit. A result of the

execution of the restart procedure, the switched virtual circuits will be cleared

and will return to the null state.

10:56.4.1 Sending a RESTART message

A RESTART message is sent by a network across the NNI in order to return the
whole interface to the Null or idle state. Upon transmitting the RESTART
message the sender enters the Restart Request state, starts timer T316 and waits
for the a RESTART ACKNOWLEDGE message. Also, no further RESTART
messages shall be sent untii a RESTART ACKNOWLEDGE message is
received or timer T316 expires. Receipt of a RESTART ACKNOWLEDGE
message stops timer T316, frees the DLCI and call reference values for reuse.

If a RESTART ACKNOWLEDGE message is not received prior to the expiry
of timer T316 one or more subsequent RESTART messages may be sent until a
RESTART ACKNOWLEDGE message is returned. Meanwhile, no calls shall
be place or accepted over the interface. The number of unsuccessful restart
attempts is limited to a default value of two. When this limit is reached the

orlglnator of the restart attemp{—shﬁﬁake—ne—fwﬂ%eHestaﬂ—aﬁemp%s—Aﬁ

restart procedure successfully completed and the DTE/DCE interface is
available for new calls.
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The RESTART and RESTART ACKNOWLEDGE messages shall contain the
global call reference value. The call reference flag of the global call reference
applies to restart procedures. In the case where both sides of the NNI initiate
simultaneously restart requests, the receipt of a RESTART message shall be
considered a reply to the RESTART message transmitted and no RESTART
ACKNOWLEDGE shall be sent or expected.

105.6.4.2 Receipt of a RESTART message

Upon receiving a RESTART message the recipient shall enter the Restart state
associated to the global call reference and start timer T317; it shall then initiate
the appropriate internal actions to clear all calls on the interface and to return
the interface to the idle state. Upon completion of internal clearing, timer T317
shall be stopped and a RESTART ACKNOWLEDGE message transmitted to
the originator, and the Null state entered. if timer T317 expires prior to
completion of internal clearing an indication shall be sent to the maintenance
entity.

Even if all call references are in the Null state and all data link connections are
in the idle condition, the receiving entity shall transmit a RESTART
ACKNOWLEDGE message to the originator upon receiving a RESTART
message.

10:56.5 Status enquiry and status procedures

10:56.5.1 Status enquiry procedure

Whenever a network wishes to check the correctness of a call state at the other
network, a STATUS ENQUIRY message may be sent. Upon sending the
STATUS ENQUIRY message, timer T322 shall be started in anticipation of
receiving a STATUS message. While timer T322 is running, only one
outstanding request for call state information shall exist per call reference. If
switched virtual circuit clearing is received while timer T322 is running, it shall

be stopped and clearing shall continue.

Upon receipt of a STATUS ENQUIRY message, the receiver shall respond with
a STATUS message, reporting the current call state and cause NRResponse

to STATUS ENQUIRYSending or receiving a STATUS message does not
result in a state change.

The side having received the STATUS message shall inspect the cause
information element. If it is not No. 3Response to STATUS ENQU|Rivher

T322 shall continue to time for an explicit response to the STATUS ENQUIRY
message. If a STATUS message is received with the cause No. 30, timer T322
shall be stopped and the appropriate action taken based on the information in
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that STATUS message about the call state of the sender and the current call
state of the receiver.

If timer T322 expires and a STATUS was received with another cause value
than No. 30, appropriate actions based on the cause received and the call state
of the sender shall be taken.

If timer T322 expires and no STATUS was received, the STATUS ENQUIRY
message may be retransmitted one or more times until a response is received.
The number of times a STATUS ENQUIRY is retransmitted is an
implementation dependent value.

The switched virtual circuit shall be cleared with cause No. Pdmporary
failure, if the STATUS ENQUIRY message is retransmitted the maximum
number of times.

10:56.5.2 Receiving a STATUS message
On receipt of a STATUS message reporting an incompatible state, the receiving
entity shall:

* Clear the call by sending the appropriate clearing message with cause
No. 101Message not compatible with call state,

» Take other actions which attempt to recover from a mismatch and
which are an implementation option.

Except for the following rules, the determination of which state are
incompatible is left as an implementation decision:

« If the receiver is in the Null state and the STATUS message indicates
the Null state, then no action shall be taken by the receiver other than
discarding the message an staying in the Null state.

* If the receiver is in any state except the Null state and the STATUS
message indicates the Null state then the receiver shall release all
resources, the DLCI and the call reference and move to the Null state.

* If the receiver is in the Release request state (NN19) and the STATUS
message indicates any state except the Null state then no action shall be
taken.

« if the receiver is in the Null state and the STATUS message indicates
any state except the Null state then the receiver shall either send:
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- A RELEASE message with cause No. 1B0lessage not
compatible with call statand then follow the normal clearing
procedure; or,

A RELEASE COMPLETE message with cause No. 101
Message not compatible with call stated remain in the Null
State.

If a STATUS message is received in a compatible state but contains one of the
following causes:

* No. 96 Mandatory information element missing

* No. 97 Message type non-existent or not implemented

* No. 99 Information element non-existent or not implemented
* No. 100 Invalid information element contents

The actions to be taken are an implementation option. If no other procedure are
defined, the receiver shall clear the call with the appropriate procedure defined
in Section 4.4.3 using the cause value specified in the received STATUS
message.

10:56.5.3 Receipt of the STATUS message with the global call
reference

a¥alala a ata A a v y
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On receipt of a STATUS message with the Global call referencactromshall

be takenon the STATUS messageOn receipt of anothermessagewith the

Global call referencethan the STATUS messagea STATUS messagewith

causeNo. 81 invalid call referencevaluesis returned:the call reference
informationelementis codedwith the global call referenceandthe call stateis

coded as RESTO.

10:56.6 Handling of error conditions

Detailed error handling procedures are implementation dependent. This section
provides general rules facilitating the orderly treatment of error conditions
required by each implementation to support.

The error handling capabilities are listed in order of precedence.

Protocol discriminator error:
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When a message is received with a protocol discriminator coded other than
Q.931 user-network call control messag€0001000', the message shall be
ignored (discarded) and no further action will be taken.

Message too short:
When a message is received that is too short to contain a complete message type
information element, that message shall be ignored.

Invalid call reference format:
a) If the call reference information element octet 1, bits 5-8 do not equal 0000,
then the message shall be ignored.

b) If the call reference information element octet 1, bits 1-4 indicate a length
greater than the maximum length supported by the receiving equipment, then
the message shall be ignored.

c) When a message is received with a dummy call reference it shall be ignored
unless the message is a STATUS or STATUSHNQUIRNQUIRY and the

DLCI refers to a PVC. The dummy call reference is one octet long with a value
equal to zero.

Call reference procedural errors:

a) Whenever a message (CALL PROCEEDING, CONNECTo+bBISCONNECT
RELEASE) except SETURRELEASIRELEASE COMPLETE, STATUS

OR STATUS INQUHRY ENQUIRY is received specifying a call reference
which it does not recognize as related to an active call or a call in progress,
normal call clearing is initiated by sending a RELEASE COMPLEiésSsage

with cause No. 81linvalid call reference valueandremainsin the Null state

(NNOH:he—REEEASEGGMPEE:FEmessageﬁHJ—speeW—H%e—eaH—Fe#eFeﬁee

b) When a RELEASE COMPLETE is received that specifies a call reference
which it does not recognize as related to an active call or a call in progress, no
action should be taken.
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¢) When a SETUP message is received that specifies a call reference which is
recognized as related to an active call or a call in progress or with a call
reference flag incorrectly set+61B that message shall be ignored.

d) When any message except RESTART, RESTART ACKNOWLEDGE or
STATUS is received using the global call reference, no action should be taken
on this message and a STATUS message using the global call reference with
cause No. 81nvalid call reference valueand a call state indicating RESTO
shall be returned.

€) When a STATUS message is received that specifies a call reference which is
not recognized as related to an active call or a call in progress, the procedures of
seetion44-8.3 10.5.5.%hall apply.

f) When a STATUS INQUIRY message is received that specifies a call
reference which is not recognized as related to an active call or a call in
progress, the procedures-efseetion4-4810.5.5.1shall apply.

Message type or message sequence errors:

* Whenever an unexpected RELEASE COMPLETE message is received, the
networkor-theuserreceivingSTE shall stop all timers,_cledhe call with the
remoteuser/DTEwith causeNo. 111 Protocol error, unspecifiedif no other
causevalueis presentin the message&eceivedand return to the Null state<{UO
G-FNG) (NNO) m—addﬁren—theﬁefwefkshaﬂeleaﬁheeamm—thﬁemeteuser

* Whenever an unexpected message, except RELEASE, RELEASE
COMPLETE, or an unrecognized message (includiBHERTING and
PROGRESSmessages)s received in any state other than the Null state, a
STATUS message shall be returned with cause Navig8sage not compatible
with call state or message type non-existent or not implemested the
corresponding diagnostic.

Instead of cause No. 98, the following cause values may be returned
depending on the message received (unrecognized/ not implemented or
unexpected in the current state):

a) Cause No. 9essage type non-existent or not implemerded
b) Cause No. 10Message not compatible with call state
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Alternatively instead of sending a STATUS message, a STATUS INQUIRY
message may be sent requesting the call state of the sender. This alternative is
not applicable to messages using the global call reference.

No state change shall be made after sending either the STATUS or STATUS
INQUIRY message.

Information element out of sequence:

A variable length information element which has a code value lower than the
code value of the variable length information element preceding it shall be
considered as out of sequence information element.

If the network or the user receives a message containing an out of sequence
information element, it may ignore this information element and continue to
process the message. If the network or the user chooses to ignore this out of
sequence information element, then the error handling procedure for missing
mandatory information elements as described below shall apply. If the out of
sequence information element is non-mandatory, the receiver continues to
process the message.

NOTE - Some implementations may choose to process all the information
elements received in a message regardless of the order in which they are placed.

Duplicated information elements:

« If an information element is repeated in a message in which repetition of the
information element is not permitted, only the contents of the first instance of
the information element shall be considered and all subsequent instances shall
be ignored.

* When repetition of an information element is permitted and if the limit of
repetition of the information element is exceeded, the contents of the instances
of the information element appearing up to the limit of repetition shall be
handled and all subsequent repetitions of the information element shall be
ignored.

Mandatory information element missing:

* When a RELEASE COMPLETE message is received with the cause
information element missing, it will be assumed that cause NoN8tmal,
unspecifiedvas received.

» When a-BISCONNECTIer RELEASE message is received with the cause
information element missing, it will be assumed that cause NoN8imal,
unspecified was received. However the reply,—RELEASHE RELEASE
COMPLETE respectivelyshall be sent to the other side of the-UNNNI with

the cause value No. 9@/andatory information element is missing.
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* When a SETUP or RELEASE message is received which has one or more
mandatory information element missing;REEEASE-COMPLETE-message

the receivingSTE shall clearthe SVC by following the clearingproceduresas
describedn § 10.5.3.1with cause No. 96Mandatory information element is
missingshall be returned.

* When a message other than SETUR—DBISCONNER®ELEASE or
RELEASE COMPLETE s received which has one or more mandatory
information elements missing, no action should be taken on the message and no
state change should occur. A STATUS message shall be returned with cause
No. 96Mandatory information element is missing.

* An implementationshould consideras valid an information elementwith a
length exceeding the maximum length defined in 8 10.5.

*» When a RELEASE COMPLETE message is received with an invalid content
of the cause information element, it will be assumed that cause NdoBtal,
unspecifiedvas received.

* When a-BDISCONNECTor RELEASE message is received with an invalid
content of the cause information element, it will be assumed that cause No. 31
Normal, unspecifietvas received. However the repty; RELEASERELEASE
COMPLETE respectivelyshall be sent to the other side of the-UNNI with

the cause value No. 10mvalid information element contents

* When a SETUP-eRELEASEmessage is received which has one or more
mandatory information element with an invalid conteat; RELEASE
coMPLETEmessagédhereceivingentity shallclearthe SVC by following the
clearing procedures as described in 8§ 10.5/18t cause value No. 10Mvalid
information element contentshall be returned.

* When a message other than SETURP—DBISCONNERELEASE or
RELEASE COMPLETE s received which has one or more mandatory
information elements with an invalid content, no action should be taken on the
message and no state change should occur. A STATUS message with cause No.
100Invalid information element contenghall be returned.

Unrecognized information element:
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* When a RELEASE COMPLETE message is received which has one or more
unrecognized information elements, no action shall be taken on the
unrecognized information elements.

* When a RELEASE message is received which has one or more unrecognized
information element, a RELEASE COMPLETE message is returned with cause
No. 99 Information element non-existent or not implementbd diagnostic

field, if present shall contain the information element identifier éach
information element which was unrecognized.

* When a message is received which has one or more unrecognized information
elements action shall be taken on the message and those information elements
which have a valid content. When the received message is other than
PISCONNECT,RELEASE or RELEASE COMPLETE, A STATUS message
may be returned indicating the call state of the sender before taking action on
the valid information elements of the message. The cause information element
shall contain cause No. 99 Information element non-existent or not
implementedand the diagnostic field, if present shall contain the information
element identifier for each information element which was unrecognized.
Subsequent actions are determined by the sender of the faulty message.

NOTE: The diagnostic of cause No. 99 facilitates the decision in selecting an
appropriate recovery procedure at the reception of a STATUS message.
Therefore, it is recommended to provide cause No. 99 with diagnostic
information.

Non-mandatory information element content error:

When a message is received which has one or more non-mandatory information
elements with invalid content, action shall be taken on the message and those
information elements which have a valid content. A STATUS message may be
returned indicating the call state of the sender before taking action on the valid
information elements of the message. The cause information element shall
contain cause No. 100nvalid information element contergball be returned

and the diagnostic field, if present shall contain the information element
identifier for each information element which was unrecognized. Subsequent
actions are determined by the sender of the faulty message.

Unexpected recognized information element:

When a message is received with a recognized information element not defined
to be contained in that message, the receiving entity shall treat the information
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element as an unrecognized information element and follow the procedures for
handling non-mandatory unrecognized information elements.

Data link reset:

Whenever a signaling entity is informed of a data link reset, no special actions
shall be taken, the appropriate procedures (normal procedures or error handling
procedures) described above shall be performed.

Data link failure:
Any €all_SVCshall be cleareeHnternally

10:5.6.7 DLCI management

105.6.7.1 DLCI allocation between SVCs and PVCs

The range of usable DLCIs is partitioned into two subranges: one for PVC
and the other for SVC. By bilateral agreement between networks, it shall be
determined which range of DLCIs will be allocated to PVCs. The remaining
DLCIs are available for SVC.

10:56.7.2 DLCI collision at the NNI

By bilateral agreement one network will select DLCI starting from the highest
end of unused DLCI value and the other from the lowest end. When both
networks select the same DLCI value, a DLCI collision occurs. To resolve a
DLCI collision both networks will clear the call using cause NcClannel
unacceptableor cause No. 4requested circuit/channel not available
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10-56.8

List of timers at the NNI

The following mandatory timers are used at the FR NNI: T301, T303, T308,
T310, T316, T317, T322.

TABLE 10-25/X.76

Timers

Timer No. Default value |Cause for start |Normal stop 1st expiry 2nd expiry
T301 Min 3 min. |ALERT CONN received |Clear call Not restarted
received
T303 4s SETUP sent CALL Retransmit Not restarted.
PROCEEDING, |SETUP. restart |Clear call
CONNECT or |T303 unless a
clearing clearing
message message was
received received
T308 4s REL sent Clearing Retransmit Not restarted.
message RELEASE. Release call
received Restart T308 reference
T310 30-40 s CALL PROC CONNECT or |Clear call Not restarted
received clearing
message
received
T316 120s RESTART sent |RESTART ACK|RESTART may be transmitted
received several times
T317 Less than T316 |RESTART ACK |Internal clearing|Maintenance notification.
received of call Timer is not restarted.
references
T322 4s STAT ENQ STATUS ora |STATUS May be
sent clearing ENQUIRY transmitted
message retransmitted |several times
received.
10-56.9 Frame relay NNI Facilities

It is mandatory to support the following frame relay network facilities:

*Transit network identification (mandatory—Hyansit-retwork-onty for

originating, terminating and transit networks)
* Call identification_(mandatory)
* Closed user group interlock code (mandatory )
» Reverse charging indication (optional)
* Clearing network identification (mandatory)
*Transit network selection (optional)

» Frame transfer priority (for further study)
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10:5.6.9.1 Transit network identification

Transit network identificatioms used to identify a transit network traversed by

a frame relay SVC. It is used to record the path taken by the SVC for inter-
networkAccounting, Operations and Routing control purposes. It is mandatory
for atransttall networksto support this facility.

Every Eachtransit network shall include its transit network identification in a
Fransit ANetwork identification information element in the SETUP message.
When the SVC being established traverses multiple transit networks, there will
be multiple-ransiaNetwork identification information elements in the SETUP
message. The order of inclusion-eframdiletwork identification information
elements in the SETUP message corresponds to the order of traversal of transit
networks by the SVC being established in the forward direction.

A transitiNetwork identification information elemerst present for each transit
network in the CONNECT message returned in the backward direction. The
order of Transit network information elements in the CONNECT message is the
same as the order of traversal of transit networks by the SVC being established
in the forward direction.

Network identification information elements may also be present in the first
clearing message (RELEASE or RELEASE COMPLETE) only if the
RELEASE or RELEASE COMPLETE message is in direct response to a
SETUP message. If present, the order of network identification information
elements is the same as the order of transit networks up to the point at which the
first clearing message was sent. In this case the network sending the first
clearing message includes it's own network identification as a Clearing network
identification. In all cases the clearing network identification is the last network
identification information element in the first clearing message (RELEASE or
RELEASE COMPLETE).

The maximum number of Network identification information elementsis
limited to six. If the the maximum number of Network identification
identification information elements is reached-the-trarestivork notbetgble

to add its #ansinetwork identification will clear the call in the backward
direction.

10:5.6.9.2 CallHdentifier identification

Call identification providesa methodto uniguely identify eachinter-network
SVC and is used for inter-network accounting and operations purposes.

Call Hdentifier identificationis an information element which is always present
in the -Cal-Setup SETUP message. The Calldentifierdentification

information elementis passed—transparentiynchangedirom the originating
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network to the —destinationterminating network. The Call—dentitier
identification is established by the originating network and is used as
identifying information for each call. The call identifier when used in
conjunction with the calling DTE address, uniquely identifies-the—vitadl
SVC.

The coding of the CalHdentifiadentificationconsists of-eithe8 or4 octets of

binary coded data. The contents of the &grtifier identificationinformation
element is not specified in this Recommendation

10:56.9.3 Closed user group-nhieationinterlock code

The Closed-UseGroupintdication usergroupinterlock codeis an information
element used for enabling the establishment of virtual calls by DTEs which are
members of inter-network closed user groups.

When the closed user group-indieatimterlock code information element is
present in the-Call-settBETUPmMessage, it indicates that the inter-network call
is requested on the basis of anvalid inter-network _@losed user group
membership. The network of the calling DTE supplies the relevant inter-
network Closed-UseGroup inrdicatton usergroup interlock code in the -Call
Setup SETUP message. Ithay also signal an associatedoutgoing access

capability

The networkof the calling DTE suppliesthe relevantinter-networkcloseduser
group interlock code as well as the indication or not of outgoing access
selectionin the closedusergroupinterlock information element with-Outgoting

Accessnterock-code-inthe-Call-Setup-message.

The _Glosed user group interlock codaédicatiohinformation element is passed
transparentiyunchanged by any transit network to the-destinatominating
network in the SETUP-Cal-Setupessage.
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Setup-message..

10:5.6.9.4 Reverse Charging Indication

Reverse Charging Indication is an_optionaformation element used for
enabling inter-network calls to be established for which reverse charging
applies. ltsuse betweennetworks is subject to bilateral agreements.The
Reverse—€harging Indication information element is only present in-the call
set-upSETUPmMessage when reverse charging is requested to apply to the call.

The reverse charging indication information element is passed-—transparently
unchangedy any transit network to the-destiratimmminatingnetwork in the

Cal-SetupSETUPmMessage.

10:56.9.5 Clearing network identification

Clearing network identificationis aninfermation-etement facility used to
identify the network responsible for requesting the release-dfrdheeretay
eoenneetion a SVC and is used for inter-network operations and fault
managementThe clearing network identification isoded in the Network
identificationinformation elementisnty-presentin a Reteasahefirst clearing
messagg(RELEASE or RELEASE COMPLETE message)when a network
initiatesa-Releasemessagehereleasenf a SVC. It is not present when a DTE
initiates the Releasemessagethe releaseof a SVC. The Clearing network

identification is passed-transparentiychangedy any transit networks to the
network-that-originated-the-framerelay-connecbaaginating network

If the cause location field is—differether than User or private network, a
elearingnNetwork identification shall be included in the first clearing message.

NOTE - Multiple network identification information elements in the first
clearing message are valid, however only the last one is the clearing network
identification.

10.6.9.6 Transit network selection

The procedures for transit network selection are for further study. They are for
networks supporting Recommendation Q.933 at the UNI since multiple transit
networks can be specified in the SETUP message.
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10.6.9.7 Frame transfer priority facility
The Frame transfer priority facility fer urgent further study

NOTE - An information element identifier has been reserved in the digital
Subscriber Signalling System No. 1 (DSS 1) set of identifiers for variable
length information elements to signal a requested priority level at the NNI.

This information element is known as "Frame transfer priority information
element” and the reserved identifier (to be coded in the first octet) is 0110 1010.
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Annex A

Signalling for switched PVC (SPVC)

(This annex forms an integral part of this Recommendation)

This annex describes optional procedures which provide a means of establishing
a PVC using PVC segments at the UNIs and SVCs at the NNIs. This mapping
is provided by establishment of a switched connection between two endpoints
that support PVCs. This connection is referred to as a switched PVC (SPVC).
The SPVC appears to the DTE as a PVC, but is connected through multiple
networks as a SVC. The SVC is utilized to achieve a high degree of resiliency
between networks along with a reduction in provisioning requirements at the

NNI.

The endpoints of an SPVC provide the mapping between the PVCs at the
network edges and the SVCs that transit the networks. The mechanisms for
achieving this mapping are internal to the networks. Each endpoint of the
SPVC will service the PVC signalling on its respective UNI and will logically
act as a proxy DTE for purposes of the network’s signalling. These endpoints,
the first network nodes encountered after the UNI, are configured by the
network management entity (e.g., loading of parameters such as CIR, Bc, Be,
called address).Figure A-1/X.76 provides a reference model.

le PVC X q
PVC Segments
. established using Called
Calling .
Endpoin SVCs Endpoint

SVC Signalling

Inital route PVC Signalling
Route after NNI failure on initial route

FIGURE A-1/X.76
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SPVC Reference configuration

Endpoints of the SPVC have the ability to setup the SPVC. The endpoint

sending the SETUP message is referred to as the calling endpoint. The
endpoint that receives a SPVC connection request is referred to as the called
endpoint.

The PVC UNIs serviced by the endpoints are identified by unique frame relay
addresses (e.g., E.164 and X.121) which are assigned by the network
management entity. The address of the origin PVC UNI is encoded in the
Calling party number information element of the SETUP message that
establishes the SPVC. The address of the destination PVC UNI is encoded in
the Called party number information element of the SETUP message that
establishes the SPVC.

The calling endpoint selects the Data Link Connection at the destination PVC
UNI with the Called party SPVC information element. A Data Link
Connection can be selected for:

“a) A specific DLCI value at the called endpoint's PVC UNI,
“ b) A logical Data Link Connection at the called endpoint's PVC UNI;
“c) Any available DLCI at the called endpoint's PVC UNI.

A logical Data Link Connection is mapped to a specific DLCI by the called
endpoint following receipt of a setup request. The logical Data Link
Connection is indicated when the Called party SPVC IE is encoded using a
Called endpoint selection type of "Specific SPVC Correlator”. Both endpoints
must be provisioned to support the same Specific SPVC correlator. Support of
the Specific SPVC correlator is optional.

The procedures include:
a) SPVC establishment;
b) interworking with the PVC procedures of X.36. (Note 1)

Note 1: These procedures also apply to the PVC procedures
of Annex A of Q.933.

A.1 Messages needed for SPVC Establishment

The following information elements are used to carry end-to-end information in
the SETUP and CONNECT messages: Called party SPVC information
elelment,and Link layer core parameters. The User - user information is
required when supporting the Specif8PVC Correlator. The SETUP and
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CONNECT messages used to establish an SPVC shall contain the Called party
SPVC information element.

A.2 Called party SPVC information element

The purpose of the Called party SPVC information element is to identify the
DLCI used for a PVC at the destination UNI. The Called party SPVC
information element specifies either a specific DLCI, a Specifc SPVC
correlator, or any available DLCI at the destination may be used. The length of
this information element is variable. See Figure A-2/X.76.

Although the Called party SPVC information element is included in the SETUP
and CONNECT messages at the NNI during SPVC establishment, this
information element is not processed at the NNI. The NNI ensures that the
Called party SPVC information element is forwarded to the adjacent network
where it is processed by the called and calling endpoints.

8 7 6 5 4 3 2 1 Octet

+
T

| Called party SPVC |
|0J0O 0 0 1 0 1 0] 1 (Notel)
| ] information element |

+ +

Length of Called party SPVC contents | 2

+
T

| 1| Spare | NEW |Ca||ed endp0|nt| 3
|e t |0 ffs |selection type |

+ + + +

| | 0 | Data link connection identifier | 4* (Note 2)
| ext |spare| (Most significant 6 bits)

+ + +

| 0/1 |Data Ilnk connidentif| Spare | 4a*
| ext |(2nd most sig 4 blts) [

S —
| |Data link connectlon identifier | 0 | 4b*
| ext | (3rd most significant 6 blts) |(res)|

+
T

| | Data link connection |dent|f|er | 4b*
| ext | (3rd most significant 7 bits) |

+
T

| | Data link connection identifier | 0 | 4c*
| ext | (4th most significant 6 bits)  |(res)|

‘Note 1 - The information element is encoded as “comprehension
“ required”

“Note 2 - This octet group is included when the called endpoint selection
“ type indicates Specific DLCI or Assigned DLCI.

FIGURE A-2/X.76
Called party SPVC information element

TABLE A-1/X.76

Called party SPVC information element
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Called endpoint selection type (octet 3)

Bits | Meaning

321

_____ o

00 1| Any DLCI (Note 1)

0 1 0| Specific DLCI

0 1 1| Assigned DLCI

1 0 0] Specific SPVC Correlator (Note 2)

Note 1 - When the "Any DLCI" code point is used, it is assumed that the user equipment
supports peer discovery at the protocol layers above the frame relay layer.

Note 2 - Support of this is optional and must be bilaterally agreed between the two
endpoints.

New bit (octet 3For further study
This bit is reserved for future use as a "new bit" indication. It is set to zero on
transmission and should not be interpreted on receiption.

Data Link Connection Identifier (octet 4-4c)
See section 4.5.15 of X.36 (Data link connection identifier)

A.3 SPVC Procedures

The procedures of this Annex utilize the basic SVC connection control
procedures for frame relay. Additional procedures are described below.

A.3.1 Initiating SPVC establishment

The SPVC endpoint may intiate SPVC establishment when all of the following
conditions are met at the endpoint:

a) the PVC UNI data link layer is operational;

b) the PVC UNI LIV procedures detect no service affecting condition;

c) the PVC UNI includes the DLC information element in a full status
response with the Active bit asserted (Note: This condition applies
when the PVC UNI operates the user-to-network interface bidirectional
procedures).

“SPVCS provisioned to request connection to a specific DLCI or a correlated
“connection can attempt SPVC establishment from either one or both endpoints.
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SPVCs provisioned to request connection to any DLCI must attempt SPVC
establishment from a single endpoint chosen through bilaterial agreement.

The Called party SPVC information element is included in the SETUP
message. The Called party number information element shall contain the
address of the called endpoint and the Calling party number information
element shall contain the address of the calling endpoint.

When the SETUP message is sent across the X.76 interface, it contains the
calling party number with the screening indicator code point set to either
Network Provided, Verified, Passed, or User Provided, Verified, Passed.

A.3.2 Receiving a SETUP message at the called endpoints

When a SETUPmessage is received at the called endpoint, the called endpoint
must screen the received SETUP message for the Called party IEPM{Cthe

Called party SPVC information element is present, the SETUP is for an SPVC.
When a Called party SPVC information element is present in the SETUP
message, the called endpoint shall validate the incoming setup request as
described below and in the following subclauses. The called endpoint shall
verify also the calling party number to determine if the calling party is authorize
to establish the SPVC.

A.3.2.1 Call collision

Call setup collisions are detected for SPVCs provisioned to initiate connections
to specific or correlated DLCIs. A collision is detected when an incoming setup
request identifies a specific or correlated Data Link Connection on a remote
endpoint for which a setup has already been sent.

In the event of call setup collision, the incoming call is cleared with cause No
34 Channel/circuit unavailable The calling endpoint should re-attempt to
establish the SPVC after an amount of time randomly determined to avoid
consecutive call collisions. The maximum number of re-attempts is a local
matter.

A.3.2.2 Confirmation of SPVC to configured peer

If the Called party SPVC IE indicates “Specific DLCI” or "Specific SPVC
correlator”, the Calling Party Number IE in the SETUP message shall be
examined by the called endpoint. If the Called party SPVC IE indicates “Any
DLCI”, the Calling party number may optionally be examined by the called
endpoint. If the calling endpoint identified in the Calling party number
information element in the SETUP message is not authorized by the called
endpoint, the call shall be cleared with cause #21, "call rejected". In addition, if
the Called party SPVC IE indicates “Specific DLCI” or "Specific SPVC
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correlator”, the called endpoint shall verify that the calling number is authorized
to connect to the requested DLCI at the called end.

A.3.2.3 Allocation of DLCI at called PVC UNI

In the SETUP message, the Called party SPVC information element indicates
one of the following for the PVC:

“a) any DLCI,
b) specific DLCI.
c) specific SPVC Correlator

In case a), an unused DLCI will be selected by the called endpoint for use on
the PVC UNI. A call will be cleared with cause No.Qall rejected when the
called endpoint is not able to connect the call.

In case b), the requested DLCI is checked against the available DLCI values at
the called endpoint. If the DLCI is not available for use, the call shall be
cleared with cause No. 2Call rejected

Some reasons why the called DLCI may not be available are:
* The DLClisin use,

* The Calling party does not have authorization to use the
DLCI.

In case c), the DLCI is not included in the Called party SPVC information
element. In the event the called party does not support the Specific SPVC
correlator option, the call will be cleared with cause No.Call rejected.
When supported, the SETUP message will include the User-user information
elelment which will contain octets bilaterally agreed between the two endpoints.
The value of the octets are used at each endpoint to determine which DLCI to
use at the local PVC interface. These octets are referred to as the SPVC
Correlator. 1t is required that both endpoints use the same bilatterally agreed
value to identify the SPVC when sending a SETUP message.

The DLCI used at the called endpoint is indicated in the Called party SPVC IE
of the CONNECT message. The Called endpoint selection type will indicate
Assigned DLCI and the Data link connection identifier will contain the selected
DLCI value.

A.3.2.4 Called endpoint availability

If the called endpoint is not available due to an outage or other error condition,
the call shall be cleared with cause No.R&stination out of order Some
reasons why an outage may occur at the called endpoint include:
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* The called endpoint operating the procedures of X.36
receives a status message indicating the DLCI is inactive
or not provisioned.

* -The called endpoint operating the link integrity
verification procedures determines the link has failed.

* The called endpoint physical layer is not established or is
out of service.

A.3.3 Receiving a CONNECT message

If a specific DLCI value was requested in the Called party SPVC information
element of the SETUP message, then the corresponding CONNie€gage
must contain the same DLCI value in the Called party SPVC information
element coded with the “Assigned DLCI” code point. If the DLCI values are
the same, the calling endpoint signals the PVC is active. Otherwise the calling
endpoint shall release the SPVC with cause NoC2ll,rejected

A.3.4 Receiving a RELEASE or RELEASE COMPLETE message

Following reception of a RELEASE or RELEASE COMPLETE, the SPVC
connection is cleared. The connection may be retried. The clear cause received
shall affect the frequency of connection establishment as follows:

e Cause No. 3&lo circuit/channel availabté/Nait a random number of
“ seconds before retry.

» Cause No. 27M{estination out-of-ordgr
“ If both ends initiate:

“ Do not attempt to retry until a setup message is received for the
“ associated SPVC from the far end, or;

“ optionally, wait a minimum of 60 seconds before retry;
“ If single end initiates: Wait a minimum of 60 seconds before retry;
“AII other causes: Perform an immediate retry.

The maximum number of SPVC establishment attempts is a local matter. Upon
consecutively receiving the same cause value, the time interval between SPVC
establishment should be increased.

A.3.5 Coordination with PVC Signalling procedures
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An SPVC endpoint may be coordinated with the PVC UNI procedures of X.36
to exchange status information regarding the operational state of the PVC UNI
or an individual virtual connection. The PVC UNI associated with the SPVC
endpoint will operate the network side polling response procedures described in
11.4/X.36. The PVC UNI may also operate the optional bidirectional
procedures described in 11.5/X.36. When operating the bidirectional
procedures the PVC UNI shall provide a polling initiation procedure to obtain
status information.

If the procedures of X.36 are used then the following coordination procedures
will be provided.

A.3.5.1 PVC addition - Poll response (Network Side) procedures

The following procedures shall be followed when a new SPVC is configured by
network management. The DCE uses the DTE-DCE PVC signalling
procedures of X.36 to signal the addition of the new PVC when a STATUS
ENQUIRY is received from the DTE.

The PVC signalling procedures of X.36 shall be performed at the calling
endpoint when the management entity creates a new SPVC.

If the SPVC is to be established using the “Specific DLCI” or "Specific SPVC

correlator” code point, the PVC signalling procedures of X.36 shall be

performed at the called endpoint in conjunction with the procedures of A 3.5.3,
PVC availability. This occurs when the management entity configures the
called endpoint.

If the SPVC is to be established using the “Any DLCI” code point, the PVC
signalling procedures of X.36 shall be performed when the call is established to
the called endpoint in conjunction with the procedures of A 3.5.3.

TABLE A-2/X.76

=~

SPVC
New bit generation for SPVCs New bit is sent in the PVC signalling at
established with: the called PVC UNI
Specific DLCI or Specific DLCI correlator|When the SPVC is configured by networ
managment
Any DLCI When the SPVC call iaccepted by the
called endpoint

A.3.5.2 PVC deletion - Poll response (Network Side) procedures
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The following procedure will be followed when a SPVC is deleted by network
management. The DCE uses the procedures of 11.4.1.3/X.36 to signal the
deletion of the PVC when a STATUS ENQUIRY is received from the DTE.

A PVC is considered deleted for purposes of 11.4.1.3/X.36 when one of the
following events occur:

a) the management entity deletes a SPVC with a configured
|  DLCI at the calling endpoint;

“b) the release of a connection supporting a DLCI value
| assigned during call establishment at the called endpoint.

A.3.5.3 PVC avalilability
A.3.5.3.1 Poll response (Network Side) procedures

The following procedures will be followed when SPVC availability changes.
The DCE uses the PVC signalling procedures of X.36 to signal the availability
of the PVC when a STATUS ENQUIRY is received from the DTE.

A PVC is active when both DCE interfaces are available as established by the
PVC signalling procedures of X.36 and a connection (SPVC) is successfully
established between the endpoints.

The calling endpoint shall indicate that a DLCI is active using the procedures of
11.4.1.5/X.36 following receipt of a CONNECT message. The called endpoint
shall indicate that a DLCI is active using the PVC signalling procedures of X.36
following transmission of a CONNECT message.

At the called and calling endpoints of a SPVC established with the “Specific
DLCI” or "Specific SPVC correlator” code point, a PVC is considered inactive
when the endpoint transmits or receives a RELEASE or RELEASE
COMPLETE message.

At the called and calling endpoints of a SPVC established with the “Any DLCI”
code point, a PVC is considered deleted when the endpoint transmits or receives
a RELEASE or RELEASE COMPLETE message.

Note - When an SPVC which was established with the “Any DLCI” code point
is released, the corresponding PVC must be deleted. This is done to indicate to
the user that the DLCI no longer is associated with the same endpoint.

A.3.5.3.2 Poll initiation (User side) procedures

This section applies only when the optional bidirectional procedures of
11.5/X.36 are utilized. The following procedures are applied when a STATUS
response is received by the DCE.

When a STATUS response indicates that a PVC has transitioned from inactive-
to-active at the calling PVC UNI, the calling endpoint shall initiate a connection
to the called endpoint by sending SETUP message.
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If either the calling or called endpoints receive an indication that a PVC is
inactive, deleted, or Link Integrity Verification failure, the corresponding SPVC
connection (or all SPVCs in the case of Link Integrity Verification failure) will

be released (or rejected) by the side receiving the indication with cause No. 27,
Destination out of order

When a RELEASE or RELEASE COMPLETE message is sent by the calling
or called party at the interface utilizing bidirectional procedures, and it indicates
cause No. 27Destination out of orderthe interface will indicate PVC active to

the adjacent network which is attached to that interface. This ensures that if the
PVCs in the adjacent network are configured last, the SPVCs will be triggered
to be established by the propagation of the Active bit.

Appendix VI

International identifiers for networks providing frame relay services and
numbered under the E.164 numbering plan

(This appendix does not form an integral part of this Recommendation)

VI.1 Introduction

For those public frame relay networks numbered under the E.164 numbering
plan, the International identifier will consist of the E.164 Country Code
followed by a network identifier code. The maximum length of the International
identifier is 8 octets code according to Recommendation T.50. Only numeric
values (0-9) shall be used.

Whilst the assignment of these network identification codes is a national matter,
regular publication of such information is required to be made available to both
users and operators of public frame relay networks. Accordingly this appendix
outlines the procedure for the assignment by a national authority, and
notification to the ITU-T of the allocated network identification codes, in order
that this information can be maintained in a central register and be published on
a regular basis.

VI.2 Assignment and notification process

The assignment of network identification codes to frame relay networks
numbered under the E.164 numbering plan, in order to create an International
identifier, is a purely national matter and will be made by a national authority in
accordance with national laws and regulations or agreed national arrangements.
The allocating authority will notify the ITU TSB of any new or revised
assignments. Assignments of frame relay network identification codes will be
published in the ITU operational Bulletin. A recapitulatory list is published
annually in the Operational Bulletin.
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