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Introduction
Overview This course allows students to become familiar with the concepts of the V5
protocol, and the maintenance procedures and commands that are involved with
the V5 interface.
Objectives This course is designed to:
1. Explain the functionality of the V5 interdaces
2. Explain the V5 protocol using call flows
3. Show the messages that are used in the V5 protocol.
4. Enable students to grow a V5 interface
5. Enable students to grow V5 PSTN and ISDON BRA subscribers
6. Enable students to execute the procedures to clear trouble in the V5
interface and V5 PSTN and ISDN user ports.
7. Show V5 maintenance commands and reports.
Documentation B 5ESS®-2000 Commands and Reports manual (5CR)

= 5ESS®-2000 System Function manual (55F)

B SESS®-2000 Recent Change manuat {5RC)

w  S5ESS®-2000 Maintenance Procedures manual (5MP)
n  5ESS®-2000 Operational Procedures manual (50P)
rR  ETS 300 324-1 and Amendment to ETS 300 324-1

= ETS 300 347-1 and Amendment to ETS 300 347-1
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What is a V5 Interface

Definition

Access Network

The V5 interface connects an Access Network (AN) to the Local Exchange (LE). it
is a 2,048 kbit/s interface (one‘ 2,048 kbit/s for the V5.1, up to sixteen 2,048 kbit/s
for the V5.2 interface) on which the subscriber signals are multiplexed in one or
more comrmunication channals. I

The V5 protocol is a message based protocol, i.e. an event such as an on-hook is
transtated in the sending of a message,

The V5 interface is an ‘open” interface, meaning that, a variety of vendors may
supply the access network part of the network, irrespective of the exchange

vendor,

An Access Network is a system which is implemented between the exchange and
the subscriber, repiacing the entire or a part of the local line distribution network.
The subscriber lines are therefore no longer directly terminated on the exchange
but instead are terminated on the Access Network. An Access Network is
completely independent of the SESS®-2000 Exchange. The AN may consist of:

— Wireless local loop system
— Passive Optical Network (PON)

— Access Anymedia

(Continued on next page)
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What is a V5 Interface (Continued) C S
Example The best way to see what a V5 network consists of is through an example. Below
is a figure of a Local Loop Access Network connected to a SESS®-2000
Exchange through a V5 interface.
\/\/'
A
—
i Local
Access network V5 interface Exchange
(Continued on next page)
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What is a V5 Interface (Continued)

The main characteristics of the V5 interface are given in this table:

Characteristics
Characteristics Description W
Facility A V5 interface connection consists of full digital, 2,048
— kbil/s facility. {1 for V5.1 or V5.2 release 1,upto 16 for
V5.2)

Each facility has 32 64-kBps channels.

Exchange The exchange provides the switching and call
processing functionality, including, for example,
suppiementary services, charging announcements and
DTMF decoding.

Access network The access network is respansible for the maintenancsa
of the access network and the subscriber lines. The
access network deals with the physical connection {or
termination) of subscriber lings. Itis alsc responsible for
the testing of digital lines and the transport of the
subscriber speech data and subscriber fine signals.

=> NOTE:

Exampies of PSTN subscriber line signals are the
subscriber an-hook, off-hook signals, dial pulse
receiving and ringing current..

An example of an ISDN subscriber line signal is
the activation of the NT1.

Assignmerit Forthe V5.1 interface, there is a static relation batween
a bearer channel on the V5.1 interface and a user gort.
A user port uniquely identifies a subscriber on the AN
and exchange sides. The relation is assigned in the
CDD (Office Dependent Data base) using RC/V
(Recent Change and verify) procedures.

For the V5.2 interface, this relation is dynamic.

{Continued on next nage)
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What is a V5 Interface (Continued)

AN to LE AN and LE can be connected to each other in a number of different ways.
connections '

An Access Network can b

€ connected to the Local Exchange using one or more
VS interfaces, either V5.1,

V5.2 release 1 or V5.2 interface.

V5.2 interface

V5.1 interface

AN

V5.1
intarface

(Continqed on next page)
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What is a V5 Interface (Continued)

Advantages

Types of V5
interfaces

The market is evolving to a network made up of access nodes and service nodes,
In such a network, most of the PSTN (Public Switched Telephone Network) lines
and ISDN BRAs {Integrated Services Digital Network Basic Rate Access) will

terminate on an access network. The V5 interface gives a solution to connect the

__access network to the 5ESS®-2000 Exchange. e

The V5 interface is an “open” interface, meaning that, a variety of vendors may
supply the access network part of the netwerk, irrespective of the axchange

vandor.

The V5 interface is a capability that will be used primarity in the local application.

The 5ESS®-2000 Exchange supports three different types of V5 interface:
8 V5.1 interface -
B V5.2 Release 1 interface
B V52interface
The same 5ESS®-2000 exchange is able to support both the V5.1 single link

interface, based on provisionad bearer channet assignment and the V5.2 multi link
interface, based on dynamic bearer channel assignment.

(Continued on next page)
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V5.1 Interface The V5.1 interface is an ETS) defined V5 interface. It is defined in ETS}

documents ETS 300 324-1 and Amendment to ETS 300 324-1. The 5ESS®-2000

Exchange implementation of the V5.1 interface complies with the ETSI

specifications.

The V5.1 interface provides static provisioning of bearer channels in a single

2,048 kBps link environment.

V5.2 Release 1 The V5.2 Release 1 interface is a Lucent Technologies prbprie£ary interface. V5.2
interface Release 1 basically is a ETS! v5 1 interface augmented with some ETSI V5.2
functionality. The V5.2 Release 1 adds a concentration protocol to the V5.1

interface.

The V5.2 Release 1 interface provides dynamic provisioning of bearer channels in

a single 2,048 kB8ps link environment.

The V5.2 Release 1 interface is also known under the names V5.1P and V5.1+,

V5.2 Interface The V5.2 interface is an ETS! defined V5 interface, It is defined in ETSI

documents ETS 300 347-1 and Amendment to ETS 300 347-1. The 5ES8S®-2000

Exchange implementation of the V5.2 interface complies with the ETS|

specifications,

The V5.2 interface adds a number of characteristics to the V5.1 interface. The
V5.2 interface offers muitiple 2,048 kbit/s links and a protecticn mechanism is

provided to protect those links,

The V5.2 interface is defined on a dynamic muitiplexer principte. There is a
dynamic relation between a channel on the V5.2 interface and a user port. This is

referred to as dynamic channe! assignment. Bearer channels on a link are

dynamically allocated on a call by call basis. This relation is determined after a

negotiation between the access network and the exchange,

(Continued on next page)
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What is a V5 Interface (Continued)

Advantages of
V5.2 interface over
V5.1 interface

Hardware

Subscriber ports

The V5.2 interface provides the Bearer Channe! Connection (BCC) protocol as a
means o provide concentration. This means more subscribers can be connected
to one access network.

The multilink character of the V5.2 interface has impact on the V5 interface by
adding fink control and protection protocals.

The link control protocol is used to identify and manage links and the protection
protocot is used to enhance reliability by protecting vital signaling and control
information that is transferred over the V5.2 interface.

No special hardware is required for use of the V5 intedace in the 5ESS®-2000
Exchange. The V5 interface uses existing hardware such as Packet Switch Unit
(PSU), Protocol Handlers (PH3s), Digital Line and Trunk Units (DLTUs), and
Digita! Facility Interfaces (DFIs). The V5 interface software is implemented on
these existing units.

Subscribers are identified at the Local Exchange by user ports. The ISDN and
PSTN user ports differ from typical ISDN and PSTN subscriber in that they
represent an image of the customer access port in an Access Network and not
the actual subscriber itsaif.

Lucent Technologies — Proprietary
See notice on first page

Version 0t e issuec 1-11




5ES5-2000 ® V5 Interface ES5284
B S o —

Lucent Technologies — Proprietary
See notice on first page

1-12 Version01e issuec '

"




5ESS-2000 @ V5 Interface ES5284
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Functional Blocks V5 Interface

Contents This map gives a detailed description of the interface. It describes:

w  The types of information (C-paths) transferred over the interface

»  Channel types used tc transfer information

7 : m  The definition of the protocol used on the interface.

(Continued on next page)
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Information types

The information transported over the V5 interface between the access network

and the exchange can be categorized in the following types

Information Types

Bearer

Signaling

Port controi

Common control

Bearer Channel
Connection

Link Control

Protection Protocol

Bearer information is the voice or data information
transferred via the speech path between two parties.

The PSTN signaling information consists of subscriber
line signaling. The ISDN signaling information consists
of the LAPD frames which are transferred between the
exchange and the subscribers.

Port control information is the information transferred
between the access network and the local exchange to
controf an individual user port (e.q. {(un-)blocking). A
user port uniquely identifies a subscriber on the
exchange and AN side.

Common control information is the information, that is
transferred when a cail is made, between the access
network and the local exchange to ensure the procer
functioning of the entire V5 interface.

Bearer Channei Connection (BCC) protocol information
is the information transferred between the access
network and the local exchange used to dynamically
assign a particular bearer channel on the V5.2 interface
{0 a user port. {not used for V5.1)

Link Control information is information related to links,
exchanged between the AN and LE. This includes link
identification and link blocking information {V5.2 only).

Protection Protocal information is the information
transferred between the AN and the LE, that is needead
e protect communication paths. The communication
paths can be switched from one link to another when a

link failure occurs. (V5.2 only). ' J

(Continued on next page)
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Channels

The V5 information types are trahsported via the V5 interface over a 2,048 kbit/s

link. The V5 interface consists of 32 channels, each carrying 64 kbit/s. The three

channel types are:

Channels

Bearer channels

Communication
channels

Synchronization
channgl

Function 1

Bearer channels are used to transport the bearer
information. A V5 bearer channel is a 64 Kbps timeslot.

A V5 communication channel is a 64 Kbps timesiot.
Communication channels are used to transport the
foflowing information types between the access network
and the exchange:

User signaling information (PSTN and ISDN
LAPD frames)

Port control information

Common contro! information
BCC protecol information (not for V5.1)

Protection protocol information (V5.2 onty)

Link Control protoco! information (V5.2 only)

On the first link on a V5.2 interface, 1, 2 or 3 togical
communication channels can be assigned per link, Per
detault, port control, common control and BCC
information is provisioned on C1 of the primary link.
Protection protocol information is sent on a primary and
secondary link. User signaling information can be
provisioned on any communication channel,

The synchronization channel is used for the contral of
the 2,048 kbit/s link (for example maintenance and
timing).

{Continued on next page)
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Functional Blocks V5 Interface ’
(Continued)
Protocol The protocol on the V5 interface uses a 3-fayer stack for the handling of the
communication channels. The refation between the different entities of the
protocol layers is represented in the figure below. This figure give the
implementation on the SESS®-2000 exchange. .
Resource Link Protection V5 System Port Status Call ]
Management || Management || Management Management || Management Control
BCC Protocol| | Link Control || Protection Common Port PSTN ISDN Q.931;
Control Protocol Protocol Controf Control Signaling Layer-3
Layer-3 l V5 Message Delivery
Layer-2 LAPVS
Layer-1 V5 Communication Channel
To Access 4
Netwaork
{Continued on next page)
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Functional Blocks V5 Interface
(Continued)

Layer-1 The layer-1 functionality extracts frames from the layer-1 bit stream. The layer-1
functionality also passes the frames of the communication channels to the layer-2
functionality,

— The V5 interface uses the layer-1 functionality (the electrical and physical
characteristics) of a 2,048 kbit/s interface cenforming to the ITU-T
recommendations G.703 and (G.704.

The bit stream carries 8000 frames per second; each frame consists of 32 time-
slots of 8 bits each. The time-slots with the same position within a frame together
form a 64 kbit/s icgical channel, The usage of the timeslots is shown in this table:

lime Slot  Usage
0] Synchrenization and maintenance
16 Communication channel or bearer channel (only for V5.2)

15 + 31 Communication channe!. When timeslots are not used as
communication channel, they are avaiiable as bearer channefs.

| QOther Bearer channels.

Time slots The time slot allocation in a frame are shown this figure. For the mapping of C-
channels to timeslots refer to the chapter on defining the V5 interface.

Frame

L] R I R
01 1516 31 Time slot

i l = Bearer Channels

. Sommunicaticn Channel or
~ Bearer channe! (only for V5.2)

= Bearer/Communication Channei

= Synchronization Channe!

(Continued on next page)
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Functional Blocks V5 Interface

(Continued)

Layer-2 The layer-2 functionality of the V5 interface is performed by the LAPVS protocol.
The LAPVS protocol is responsible for:

ldentifying a received V5 layer-2 frame as: -

— APSTN signaling message frame, containing the PSTN subscriber
signaling information

— AnISDN signaling message frame, containing the ISDN subscriber
signaling information

— A control message frame, containing the port control and common
control information

— A BCC protocol frame, containing the BCC protoco! information
(not for the V5.1 interface)

— A Protection protocol frame, centaining protection protocol
information. (V5.2 only)

— A Link Contrei protocol frame, containing link control protocof
information. (V5.2 only)

Establishing and maintaining a V5 {common control, port control, BCC
pratocol controi and protection protocol control) data link connection to its
peer entity in the access network.

Establishing and maintaining a PSTN data link connection to its peer entity
in the access network,

Passing the content of an incoming VS fayer-2 frame to the layer-3
functionality, and an outgeing frame to the layer-1 functionality.

Establishing and maintaining an ISDN data link connection to its peer entity in the
access network. These functions are the responsibility of the LAPD protocol and
is performed using the ITU-T Q.921 LAPD procedures,

1-18 Version01e issuec
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Functional Blocks V5- Interface

(Continued)

Envelope function
frames

The information in the communication channels is fransported at layer-2 level in
Envelope Function (EF) frames. The layout of an EF frame is shown in the

following figure. .

Layer-2
EF Frame:

EF V5 Data FCS

|
Address | Link Adcress Flag

Layer-3 | control | Protocol Layer-3 | Message lnformatioﬁ
Message: | field Hiscriminator] Address Type Elements

The Layer-3 Address, Message Type, and the Information Elements are used in
layer-3.

For ISDN signaling the contents of the layer-3 message is the control and
information part of the Q.921 LAPD frame. Alsc for ISDN the V5 Data Link
Address is not used.

(Continued on riext page)
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Functional Blocks V5 Interface

(Continued)
Address field The EF Address is used to identify a received EF frame as a control frame or a
values signaling frame. The table shows the EF Address and V5 Data Link Address
fields.
For.. The EF address is... | The V5 data link address is...
PSTN signaling 8176 8176
ISDN signaling 0 through 8175. The values of the ISDN Q.921
It uniquely identifies | address fields, the Terminal
an ISDN user port Endpoint dentifier (TEI) and
within the V5 the Service Access Point
interface. dentifier (SAPY).
Caontrof Information | 8177 8177
8CC protocol 8178 8178
information
Protection protoco! 8179 8179
information '
Link Controf protocol | 8180 8180
Enformation

Lucent Téchnologies — Proprietary
See notice on first page
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Functionality of Layer-3 and Above

Layer-3 The layer-3 protocol consists of protocol entities. These entities are shown in the
figure below.
The entities and the functions they suppart are further explained.
For provisicning aspects, such as defining users, mapging of C-paths to logicat
-and-physica! C-channels and timeslots refer to the chapter about defining the
interface.
Resource Link Protection V5 System Port Stalus Call
Management || Management || Management Management || Management Control
BCC Protcco Link Control || Protection Common Port PSTN ISDN Q.931
Control Protocol Protocol Control Control Signaling Layer-3

V5 Message Delivery

Message delivery

The V5 Message Delivery passes the incoming V5 PSTN signaling and control
messages, to the associated layer-3 entities PSTN Signaling, Port Control,
Common Controi, BCC Protocol Control, Link Control or Protection protocol. it
also passes the outgoing V5 PSTN signaling and control messages to the iayer-2
functionality.

The V5 Message Delivery verifies the sanity of the incoming messages, and
distributes them to the appropriate layer-3 entity. The layer-3 entity is determined
using the Layer-3 Address field of the incoming message. The Layer-3 Address
field uniquely identifies the user port (for PSTN Signaiing and Port Control
messages) or identifies the destination of the message (Common Control, BCC
Protocol Control, Link Control or Protection protocol).

(Continued on next page)
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Functionality of Layer-3 and Above

(Continued)

V5 System
Management

Common Control

Port Status
Management

Port Control

1-22 Versicn 01 e

The V5 System Management controls and synchronizes operation of the V5
interface. It sends and receives commands to be taken on various events on the
V5 interface, such as initialization, re-start and fautt recovery.

The V5 System Management communicates with its peer-layer entity in the
access network via the Common Controi protoco! using layer-3 messages.

The Common Control protecol interprets incoming messages and notifies the V5
System Management to take the appropriate actions. It also translates
nofifications from the V5 System Management into outgoing messages.

The Port Status Management is responsible for the status changes of user ports.
It sends and receives commands to the access network which are used to control
the user ports (for example blocking and unblocking of user perts).

The Port Status Management communicates with its peer-layer entity in the
access network via the Port Control protocei using layer-3 messages.

The Port Control interprets incoming messages and notifies the Port Status
Management to take the appropriate acticns. It also translates notifications from
the Port Status Management inio cutgoing messages.

The user ports are identified using the Layer-3 Address field of the layer-3
messages. '

(Continued on naxt page)
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Functionality of Layer-3 and Above
(Continued)

Call Control The Call Control is the exchange call handling functionality. This functionality
includes, for example, handling of a seizure, digit reception and analysis, and
supplementary services. The Call Control handles the requests coming from the

PSTN and ISDN Signaling. o

PSTN Signaling The PSTN Signaling communicates with its pegr-layer entity in the access
network using layer-3 messages in order to transfer information about the analog
line state over the V5 interface. It is concerned with the setup and the release of a
speech palh between the access network and the exchange. The PSTN Signaling
interprets the incoming messages (for example the detection of an on-hook or off-
hook) and requests the Call Contral to take the appropriate actions. It also
translates notifications from the Call Control into outgoing messages.

ISDN Q.931 The ISON Q.931 Layer-3 communicates with its peer-layer entity in the access
network using ISON Q.931 messages, to transfer information about
supplementary services and it handles setup and release of a speech path
between the access network and the exchange. The ISDN Q.931 Layer-3
interprets the incoming messages and requests the Call Control to take the
appropriate actions. It also translates notifications from the Call Control into

outgoing messages.

Resource The Resource Management is responsible for the dynamic assignment {nat for
V5.1) of a particuiar bearer channel to a user port when a call is set up. It
communicales with its peer-layer entity in the access network via the BCC
Protocol Control using fayer-3 messages.

Management

BCC Protocol | The BCC Protocot Control interprets incoming messages and notifies the
Resource Management to take the appropriate actions. It also translates

Control
notifications from the Resource Management into outgoing messages.

(Continued on next page)
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(Continued)

B

Protection
management

Protection protocol

Protection groups

1-24 Version 01 e

The protecticn management handles the protection protocot information and
manages switch-overs.

The protection protocol is the protocol that is used in the V5.2 interface to ensure
finks are protected against failure. It does not protect individual bearer channels
but protects critical communication paths such as BCG, control protocol, link
controf protocol and ISDN d-channels that carry information about large number
of subscribers.

The following two methods are employed to protect communication channels:
— Duplication of the protection protocol datafinks

~— Switch-over procedures

Protection group 1 is made up of the 2 timeslots 16 of the two 2 Mbit/s links that
carry the protection protocot , BCC, control protocol, link contro! protocol and
possibly PSTN signaling information. These links are calied the Primary and
Secondary link. The C-paths carrying this information on the Primary and
Secondary link are not subject to switch-overs.

Piease note that for a V5.2 interface which has only one link definad {in Recent
Change and Verify}, it is defined as a Regular link and not as a Primary link.
Having one link also means there is no protection provided.

However reliability is ensured by duplication of the protection protoco! datalinks.
This means that protection protocol messages are sent over the timeslots 16 of
both the Primary and the Secondary link. This ensures that in case of for example
a fink failure, protection protocol information is still sent, thus allowing switch-overs

of the other protocols.
A sequence number mechanism is provided to discard every second message.

Protection group 2 consists of all other timeslots assigned to control fuactions.
FSTN signaling information can be configurad on protection group 1 or 2.

(Continued on next page)
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Functionality of Layer-3 and Above

(Continued)

Switch-over

Switch-overs may occur when 2 Mbit/s links are lost, e.g. due to physical
disconnection or when persistent datalink failures occur. Or because a link is
taken out of service manually.

In a switch-over, datalinks are reestablished by switching to standby finks.

The LE commands switch-aver procedures, but-the AN can aiso request switch-
over. In case of glare (both AN and LE reguesting switch-overs) the LE has
priority. The LE can reject a switch-over request when no rescurces are available.
A switch-over request contains an Information Element with a proposal for a
particuiar new physical C-channel. The actual switch-over command contains the
actual physical C-channel to which is being switched.

Switch-overs can occur automatically, initiated by either AN or LE. They can also
be initiated manually. ' '

Switching between active and standby C-channels can only occur within the same
protocol group.

{Continued on next page)
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Functionality of Layer-3 and Above
(Continued)

Link Management The V5 Link Management is responsible for handling procedures regarding links.
These include monitoring the operational state of links and communicating this

with the Access Network.

Link Contrel The V5 Link control protocol is used in the V5.2 interface to manipulate links,
Protocol consists of two parts:

— Link identification

— Link blocking and unblocking

Link identification Link identification procedures are required to identify individual links in the
multilink V5.2 environment. These procedures check to ensure proper
provisioning (no mismatch between ends of the links).

The procedure for link identification can be reguested by both AN and LE,
however a request by the LE has priority over a request by the AN.

Link blocking/ There are two methods of blocking finks.
unblocking — Deferred blocking
— Non-deferred blocking

With deferred blocking links are blocked only when they are not in use. No new
calis are altowed on the link, but the link will only be removed from service when

alt calls are released.

In a non-deferred blocking the LE will switch-over logical C-channels to standby C-
channels, terminate all calls on the link and then remove the link from service.

Please note that blocking implies the cccurrence of switch-overs and thus the
availability of the protection protocol.

Lucent Technologies — Proprietary
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Layer-3 Message Handling

V5 interface
messages

Example of V5
message

Each of the layer-3 entities PSTN Signaling, BCC Protocol Control, Common
Control, Port Control, Link Control and Protection Protocol has its own set of
layer-3 messages to communicate with its peer-layer entity of the access network.
The types of the messages are identified using the layer-3 field Message Type. A
layer-3 message can also contain additional information in the Information

~ Element part, such as an on-hock and an off-hook signal.-- -

The table below shows how a V5 protocol message is build up. Every message is
build up from different Information Elernents. For the exact coding refer to the V5

ETSI specificaticns.
In general a V5 pratocol message consists of;
- Protoce! Discriminator
— Address
— Message Type
— Other Information Element(s)
The table below shows the content of one of the pratection protocol messages,

the SWITCH-OVER COM message, which is used to switch-over togical C-
channels to physical C-channals.

Information element Direction Type | Length
Frotocol Discriminator LE to AN M 1
Logical C-channel LE o AN M 2
identification

Message Type LE to AN M 1
Seguence Number LE to AN M 3
Physical C-channe! LE to AN M 4
identification

(Continued on next page)
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Layer-3 Message Handling
(Continued)

PSTN si gnaling This table gives the set of layer-3 messages and thejr descriptions, used by the
PSTN Signaling.

Message Direction Description ) j
ESTABLISH Bothway Request to establish a Speech path

ESTABLISH ACK Bothway To acknowledge the receipt of an
ESTABLISH message

SIGNAL Bothway A change in electrical condition, for example
' an on-hock signal

SIGNAL ACK Bothway To acknowledge the receipt of a SIGNAL
message or a PROTOCOL PARAMETER

STATUS AN to LE Report of the PSTN user port state
STATUS LE 0 AN Request for a report of a PSTN user port
ENQUIRY state

DISCONNECT Bothway Indication of clearing the speech path
DISCONNECT Bothway To acknowledge the receipt of a

COMPLETE DISCONNECT message
PROTOCOL LE to AN To change a protocol parameter in the
PARAMETER access network J

{Continued on next page)
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w
, Layer-3 Message Handling

(Continued)
Common conirol This table gives the set of messages used by the fayer-3 Common Caentrol.
Message Direction  Description
COMMON CONTROL  Bothway information for Common Controi
functions
COMMON CONTROL Bothway To acknowledge the receipt of a
ACK COMMON CONTROL message
Port Control This table gives the set of messages used by Port Control layer-3.
Message Direction Description
PORT CONTROL Bothway Information for Port Control functions

PORT CONTROL Bothway To acknowledge the receipt of a PORT
ACK CONTROL message

{Continued on next page)
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Layer-3 Message Handling 3
(Continued)

BCC protocol This table gives the set of messages used by the BCC Protocol Control.

Message Direction Description —I
ALLOCATION LEto AN  Requestto allocate a bearer channa!
ALLOCATION ANtoLE  Completion of a bearer channel alfocatidn
COMPLETE by the access network

ALLOCATION ANt LE  Rejection of a bearer channel allccation by
BEJECT the access network

DE_ALLCCATION LEto AN Request to release a bearer channel
DE_ALLOCATION ANtoLE  Completion of a bearer channel release by

COMPLETE the access network
DE_ALLOCATION AN1oLE  Rejection of a bearer channe! release by
REJECT the access network

AUDIT LEto AN Request to audit the status of a bearer

channet allocation

AUDIT COMPLETE  ANtoLE  Report of the status of a bearer channel
altocalion

AN FAULT ANto LE  Report of a fault which cccurred in the
access network

AN FAULT ACK LEtc AN Acknowiedgment of the receipt of an AN
FAULT message

PROTOCOLERROR ANt LE Report of an protocol error found in the
access network

(Continued on next page)
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Layer-3 Message Handling

(Continued)

Protection protocol  This table gives the set of messages used by the layer-3 Protection Protocol

Link control
protocol

Message Direction

Description 7

SWITCH-OVERREQ ANtoLE

SWITCH-OVER COM  LE to AN

OS-SWITCH-OVER LE to AN
COMm

SWITCH-OVER ACK AN to LE

SWITCH-OVER Bothway
REJECT

PROTOCOL ERROR ANto LE

RESET SN COM Bothway

RESET SN ACK Bothway

]

Requests switch-over to particula
physical C-channel ’

Initiates switch-over

Initiates switch-over on request of
operator

Acknowledges switch-over

Indicates switch-over can not be
performed

Indicates sent messages contain protocol
error

Indicates state variables (send/receive
sequence numbers) will be set to zero due
to misalignment

Acknowledges state variables will be sat

to zero J

This table gives the set of messages used by the layer-3 Link Control protocol

Description

Message Direction
LINK CONTROL Bothway

LINK CONTROL ACK  Bothway

Conveys control function information

Acknowledges the receipt of a LINK
CONTROL message
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Scenario of a V5 PSTN Call

As an example, a scenario of a call originating in the access network, is given in
the following figure. For terminating calls, the scenario is similar. Note that this
example is a simplification of the reality; additional messages may be transferred
during the flow of the call. Please note that this call flow is for a V5.2 release’ or
V5.2 interface, since # contains the allocation of a bearer channel.

Example

Access PSTN Call
Network Signaling Handling
: - O :
ESTABLISH({ofi-hook) .
T ESTABLISHACK . @ ;
= ALLOCATION : @ . Allocation of bearer channei
TALLOCATION CompLeTE . @
— - 3 :
. | A d 1 [ '
< SIGNAL(digit 1) L ® : Setup speech path
SIGNAL ACK, oo '
! ; i I I ' .
, i } I S
! SIGNAL(digit x) I ® :
SIGNAL ACK ! g X
SIGNAL{on-haok) . :
e — - Disconnect speech path
SIGNAL ACK . ! ctsp P
_ \ ®
DISCONNECT ' ;
; DE-ALLOCATION E © . Release of bearer channel
: DE-ALLOCATION COMPLETE, !
: - . Change state user port to idie

DISCONN. COMPLETE

(Continued on next page)
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Scenario of a V5 PSTN Call

(Continued)

Call processing

1-34 Version 01 &

The following table gives the stages in call processing. The numbers are also
named in the example on the previous page.

q

10

Stage Description

From the access network, the PSTN Signaling receives an ESTABLISH
message, within the Information Efement part, the off-hook signal, and |
reports this to the call handling function. '

This function requests the PSTN Signaling to send the ESTABLISH ACK
message to the AN,

The locai exchange sends the ALLOCATION message to indicate to the
AN the allocation of a bearer channel.

By returning an ALLOCATION COMPLETE message, the AN indicates to
the LE that the allocation of the requested bearer channel has been
successfully completed.

Subscriber hears the dial tone and responds by diafing the digits. Digits
can be transferred by DTMF or by sending the seperaie digits in SIGNAL
messages.

The AN collects the digits and sends them in the Information Element part
of a SIGNAL message to the exchange. The PSTN Signating receives the
SIGNAL message and reports the digits to the call handling function,
which uses them to route the call to the called party. Subsequently, the
PSTN Signaling sends the SIGNAL ACK message to the access network,

When the calling party goes on-hook, the PSTN Signaling receives, from
the AN, a SIGNAL message with in the Information Element part the on-
hook signal, and reports this to the cail handling function. This function
starts disconnecting the speech path to the called party. In the meantime
the PSTN Signaling sends the SIGNAL ACK message o the AN

After the call handling function finishes disconnecting the speach path to
the called party, the PSTN Signaling sends a DISCONNECT to the AN.

By sending the DE-ALLOCATION and DE-ALLOATION COMPLETE
messages, the used bearer channel is released,

The AN responds with a DISCONNECT COMPLETE message. The
PSTN Signaling changes the user port state of the calling party to idle.

issue ¢

(Continued on next page)
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Scenario of a V5 PSTN Call
(Continued)

Glare A glare (or path collision) occurs when both the access network and the exchange
simuitaneously send an ESTABLISH message for the same subscriber port.
Whether the calt from the exchange or the access network has priority is market
dependent.
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Data Flow Within the Exchange
Channels The tlow of the bearer and communication channel data within the exchange is
shown in this figure.
1 PIDB SM
(32 Time
o Bearer Slots) ... - TSI
Channels | 2LTU To
Vo {commmdoR| h== (s = o= |- Far
Interface D Parties
Communication
Channel(s) Pttt -
Time <=
Slot{s} PSU SMP
on PIDB PHS

— - :Speech paths to far parties
..... - Geatrotthannel

Cowmm‘dlcﬂ
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Data Flow Within the Exchange
(Continued)

The V5 interface terminates on the exchange side on a DF] (Digital Facility
Interface) in a DLTU (Digital Line and Trunk Unit). Both the bearer channels and
the communication channel(s) are transferred from the DF! via a PID8 (Peripheral
Interface Data Bus) to the TS! (Time Slot Interchanger). .

Hardware

The communication channels are nailed-up through the TSl via a PIDB to a
designated PH3 (Protocol Handier) in the PSU (Packet Switch Unit). Each
communication channel occupies one time-slot on the PIDB. The PH3
demultiplexes the different messages received on the communication channel and
passes it to the SMP (Switching Module Processor) for further processing. The
PH3 must be loaded with an ISDN software image.

The bearer channels are standard 64 kbit/s transparent channels that are
switched in the TSI and are directly routed to their destinations. The TS| switches
the incoming bearer channels using the information from the SMP based on the

signaling information.

The relation between a communication channe! and a PH-channel is fixed: it is
defined during provisioning of the V5 interface. A PH-channel is a 16 kbit/s
channe! connected to the PH; to handle one 64 kbit/s communication channel four

PH-channels are reguired.
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Hardware impact

V5.2 interface on
an SM

V5 interface on an
SM-2000

The facilities for the V5 interface terminate on DFIs in the SM-2000 or classic SM.
The Communication Channels require PIDB timeslot connections to the PSU

{Packet Switch Unit) to process signaling and control information on the C-
channels.

This table shows the maximum of subscribers that can be connected on multiple
V5.1 or V5.2 interfaces on a SM.

C-channels Max No.of No.of No.of No.aof
Interface per V5 Facs. DFI2s DFIls PH3s  subscribers
V5.1 1 15 8 15 2 450
V5.1 2 15 8 15 2 435
V5.1 3 15 8 15 3 420
V5.2 1 15 8 15 2 8769
V5.2 2 15 8 15 2 8749
V5.2 3 15 8 15 2 8729

This table shows the maximum of subscribers that can be connected on multiple
V5.1 or V5.2 interfaces on a SM-2000.

C-channels Max No.of No.of No.of
Interface per V5 Facs. DFI2Zs PH3s  subscribers
V5.1 1 126 63 7 3780
V5.1 2 120 g0 10 3480
V5.1 3 112 56 14 3136
V5.2 1 134 67 2 78352
V5.2 2 134 87 2 78181
V5.2 3 134 67 2 78002

Since the V5.1 interface does not support any concentration at the AN, the
maximum number of subscribers are equal to the number of available B-channels.
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Provisioning the V5 Interface

Installation steps

Installation of a V5 interface to an access network at the exchange side is

performed with the following RC/V forms. The procedural manuals needed, are

also listed:

There are some differences in provisioning between the V5.1 and V5.2 interfaces.
The most important differences lay in the mapping of communication channels— -

@
EPPPH 9.6

I
@
EPDLT 9.2

[
©)

VSITF 4.5

I
@

V5PAR 95.10

[
®
V5PTH 4.7

[

®

SBLDN 1.1
ISBRA 65.1
ISDNR 65.3

Grow and define the Protocol Handier (ISDN PH3) using

5HC/1070 chapter 5.

Define the Digital Line and Trunk Unit (DLTU) and the
Digital Facility Interface (DFI} using 5HC/1040 and
50P/2735 chapter 2.

Detfine the V5 interface characteristics using
50P/2735 chapter 3.

Define V5 interface parameters on exchange base
using 5OP/2735 chapter 3 (optional).

Defines a communication path used for ISDN signaling
and ISDN D-channel packet data.
This can be done using 50P/2735 Chapter 3.2.

Define V5 interface subscriber ports using 50P/2735
Chapter 4.
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Defining the Hardware

Protocol handler The grewth procedure is described fn 5HC/1070. The growth procedure for a PH
using V5 is not different from the normal PH growth procedure. The RC/V form
used for defining the PH is 9.6 EPPPH.

DLTGand DFI The Digital Line Trunk Unit (DLTU) and Digitaf Facility Interface (DFI) are needed
to terminate the V5 interface. For information on how to grow these units, refer to
SHC/1040.

The procedure to define the DLTU and DFI can be found in 50P/2735 and can be
divided in the following steps:

Step Action i
1 Enter the 9.2 EPDLT form in insert mode

2 Enter the data (information about the data can be found in the next
biocks). Put the FAC EQSTAT tc G (growth)

Insert the form and return to the class menu.
Enter the 9.2 EPDLT form in updale mode.
Change the FAC EQSTAT to O (operational)

oy W

Update the form.

L

The next pages show the RC/V screens needed to complete this procedure. Only
the parameters relevant for the V5 interface are shown.

(Continued on next page)
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Defining the Hardware (Continued)

EPDLT screen 1

Parameters

1-42 Version 01 e

This screen is used to define the Digital Line Trunk Unit hardware.
4 R

SCREEN 1 OF 7 RECENT CHANGE $.2 EPDLT

DIGITAL LINE TRUNK UNIT PACK

*1. SM 024
*2. DLTU 0
*3. DFI 02
*4 . FAC IND 3
#5. TYPE V5
#6. CLI 1006
#7. CHNLIND 32
#8. INTF UNIT 0O
#9. CI 0
$#10. PICBE 12

N J

Only the parameters important for the V5 interface are listed in the next table.

Parameter  Function Value

TYPE Digital line trunk unit pack type This should be V5 digital facilities
interface

CHNLIND Channel type indicator. Can be 24 or 32. For V5 32.

Number of time slots

{Continued on next page)
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Defining the Hardware (Continued)

EPDLT screen 2

screen 5 is for DLTU Facility 1.

This screen is used to define DLTU Facility 0. Screen 5 is similar to screen 2 only

S (’

SCREEN 2 OF 7

DIGITAL LINE TRUNK UNIT PACK

FACILITY ¢ INFORMATION
11. FACO APPL TYPE

12. FACQ DI 1
13. FACO PIDB 0s
14. FACU EQSTAT O

&15. FACO PATTERN  _

16. FACO MODE £CS .-
17. FACO FACILITY
18. FACO FRM SET 0L~

19. FACO CGADLYID _QO
S
&20. FACO DCME

N

RECENT CHANGE 9.2 EPDLT

HOST FAC
21. FACO COMM LINK N

REMOTE FAC
22. FACO SUBGRP RLI MUX
23. FACO PORT RLI MUX

(Continued on next page)
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Defining the Hardware (Continued)

Only the parameters important for the V5 interface are listed in this table.

Parameters
Parameter Description
EQSTAT Equspment state
FACO DFI mode.
FACO FRM Fault rate monitor parameter
SET sef identity.
FACQO Carrier Group Alarm delay
CGADLY!ID identity.
FACO COMM  Communication fink indicator.
LINK The communication link is the

link between a hest SM and an

RSM.

Value

This should be G (growth) if
inserting this form. It must be
made operational after the
form is inserted by updating
this form and change this
parameter to O (operational}.

Should be E/DB/or CCS for

Upto 2 d|gsts (G-15). 0 means
that FRM is not used. It must
be specified if FACIND is 0, 1

or 3.

Must be 0 if CHNLIND is 32
and TYPE is V5.

Y or N. Wiil be Ne for Vs

1-44  Version 01 e issuec
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Defining the Hardware (Continued)

EPDLT screen 3 This screen is used to define Facility 0 signaling bit information. Screen 6 is
similar to screen 3 only screen 6 is for Facility 1.

-

FACO
FACO
FACO
FaACO
FACO
FACO
FACG
FACO
FACO
FACO
FACO

— |~ SCREEN 3 OF 7

DIGITAL LINE TRUNK UNIT PACK

SA5 FROTS16
SA7 FROTS16
SA8 FROTS16
ODD INTL
EVEN INTI
S5A4 NATLO
SAS5 NATL1
SA6 NATLZ
SA7 NATL3
SAB NATL4
IE AND IC

FACILITY 0 SIGNALING BIT INFORMATION 34. FACO NO _
23.
24.
25,
26.
27.
28.
29.
30.
31.
32,
33.

~

RECENT CHANGE 9.2 EPDLT

35. FACO N1 THRU w& _ Y
36. FACO SPARING

Parameters

The parameters important for the V5 interface are listed in the next table.

Transmit national bits 1

Parameter Function
FACO N1
THRUN4  through 4

Value
This should be Y for V5
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Defining the Interface

Interface Use this procedure to define the V5 interface characteristics. The V5
characteristics characteristics are mapped to physical hardware (DFI).
Step  Action
1 Check for PH modet 3 availability by reviewing the EUPHW
form. PH3 AVAILABLE must be greater than 0 (zero).
If PH3 is not available, grow PH3.
2 Enter RC/V form 4.5 VBITF in insert mode
3 Type and enter parameters.
4 Insert the form.
5 Enter RC/V form 4.7 V5PTH in insert mode
6 Type and enter parameters.
7 Insert the form.
8 Define PSTN subscribers (using form 1.1. SBLDN) and ISDN
subscribers (using forms 65.1 !SBRA and 65.3 ISDNR)
The next pages give the RC/V screens and the parameters that shouid be filled in.
=> NOTE:
The way the RC/V screens are filled out are examples.
(Continued on next page)
-
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Defining the Interface (Continued)

VS5ITF screen 1 This figure gives screen 1 of form 4.5 VSITE

-

SCREEN"TOF" 3 RECENT CHANGE 4.5 VSITF

T

V5 INTERFACE DEFINITION

V5 IDENTIFIER co403

V5 EXTERNAL IDENTIFIER 403

V5 VERSION V52

V5 VARIANT 0

PSIG LCC 2

BC USAGE X00000000000C0000000000000000000
L1 RECOVERY MODE DELAYED ‘

REMARKS

J
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Defining the Interface (Continued)

The parameters of V5ITF screen 1 are named in the next table;

Parameters
Parameter Description Value
V5 IDENTIFIER V5 interface identification Up to 5 digits (0-to-65534)
V5 EXTERNAL V5 interface external Up to 8 digits (0 to 16777214)
IDENTIFIER identification
V5 VERSION V5 version number V51, V51P or V52
Lt st
V5 VARIANT V5 variant Up to 3 digits (0-127) ot sz
. l\l | PSIG LCC V5 Logical Communication  Up to 5 digits (0 io 65534)
05T L) Channel carrying PSTN
S M,l,j signaling
PEE . r&‘}—/BC USAGE Bearer Channel Usage Up to 32 alphanumeric characters. 5 .
- “hor Ce
-2 T gt Timeslot 31 (left) up to timesloto  } ¥°
o {right). Only used for V5.1, For non Y&

V5.1 interfaces all bearer channels

are marked as not used (0)

0= Channel is not used (free for
allocation).

1= Channel is in use (as bearer- or
communication channel.)

=> NOTE:
C1=timeslot 186,

C2= timeslot 15, and
C3=timeslot 31.

Bearer channels timeslots are
defined on pararneter (B1,2)
V51 TIMESLOT on SBLDN

and ISBRA.
L1 V5 Layer 1 recovery mode, DELAYED, or iIMMEDIATE. Default
RECOVERY indicates when V5 layer 1is is IMMEDIATE.
MODE restored
REMARKS remarks Up to 16 alphanumeric characters.

(Continued on next page)
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Defining the Interface (Continued)

V5ITF screen 2 and
screen 3

1-50 Version 01 e

This figure gives screen 2 of form 4.5 VSITF. Screen 3 of form 4.5 V5ITF containg
a continued list containing the same parameters as on screen 2, but for LINKS

number 9 to 186.

=> NOTE: -
This is an example of the way how communciation channels can be

defined.

in this example 4 LCCs are defined. Oniink 1 on TS 16, 15 and 31 resp. and on
fink 3 on TS 16. Standby LCC are defined on link 2on TS 18, 15 and 31 7TESD.

i

{ SCREEN 2 OF 3 e Y RECENT CHANGE 4.5 VSITF

| e

! L' V5 INTERFACE DEFINITION <

| o~ A e b =5 {5 = ;{
: q ) A( 1

's. LINKS /

| DEN D C2ISCN €2LCY C3ISCN C3LCC

005032 2 003016 3
003020 Q03024

1) 024000021 21
'2) 024000030 30 S _
3) 024000031 31 "R /00308 4
i4) =1

55} _ : AN oAb
'6) i .

i7) i { 4

i8) Gt

<

|

(Continued on next page)
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Defining the Interface (Continued)

Parameters

The parameters of screen 2 and 3 of form V5ITF are named in the next table:

Parameter

DEN (1-16)

ID (1-16)

TYP (1-16)

C1ISCN (1-16)

C1LCC (1-16)

C2ISCN (1-16)

C2LCC (1-16)

C3ISCN (1-16)

C3LCC (1-16)

Description
Digital Equipment
number

Link identifier
V5 Link Type

Integrated Service
Channel Number for
Communication
Channef 1

Legical Communication
Channsi 1

Integrated Service
Chanrel Number for
Communication
Channel 2

Logical Communication
Channel 2

Integrated Service
Channel Number for
Communication
Channel 3

Logical Communication
Channe! 3

Value N

@ digits, in the format:
<SM><DLTU><DFI><FAC> This
number can be derived from
screen 8.2 EPDLT

Up to 3 digits (0-254)

P {Primary), S (Secondary) or
R (Regular)

For V5.1, V5.1+ and single link
V5.2, TYP must be R.

For multiple link V5.2, one link
must be P, one S and the
remaining R.

6 digits, in the format:
<PSU><DSL><PH>

When filled out, TS 16 is assigned
as C-channel.

Up to 5 digits (0-65534)
When not filled out, C-channel
acts as standby.

6 digits, in the format:
<PSU><DSL><PH>

When filled out, TS 15 is assigned
as C-channel.

Up to 5 digits (0-65534)
Acts as STBY when not filled out

& digits, in the format:
<PSU><DSL><FPH>

When filled out, TS 31 is assigned
as C-channel.

Up to 5 digits {0-65534)
Acts as STBY when not filled out
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Defining the Interface (Continued)

Mapping of C-
channels on V5.1

On a V5.1 interface at ieast one logical communication channel must be defined
on TS 16. When only PSTN subscribers are provisioned a maximum of two logical
communication channels can be defined. When ISDN subscribers are provisioned
up to 3 logical communication channels can be defined.

For the V5.1 interface, the common and pert contral information will always be—
assigned to communication channel 1. The other communication paths may be
assigned to any of the communication channels (including communication
channet 1. The first logical communication channel must be assigned to the
physical communication channel on TS 18, the second on TS 15 and the third on
TS 31. The numbers of the LCCs can be choosen freely.

Please note that the figure shown beiow is an example.

- Logical Physical
Comrgutr;llcatlon Communication Communicatio
atns channel channel
[ Common control / Port controi
[ PSTN Signaling
1 TS 16
L ISDN D-channel Signaling
2 TS 15
EDN D-channel packet data subscr.
3 TS 31

LISDN D-channel packet data subscr. B

JISDN D-éhannel packet data subscr.

(Continued on next page)
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Defining the Interface (Continued)

V5.2 C-channels
Mapping rules

Mapping of C-
channels on V5.2

For the V5.2 interface mapping depends on whether one or more links are
defined. When one link is defined, the V5.1 rules apply. When multiple links are
defined mapping is done in the way described below.

The initial mapping (provisioning) of communication paths to logical
communication channels, and subsequently from logical communication channels
1o physical communication channels is largely done using RC/V,

After this initial mapping, the switch-over mechanism that is provided by the
protection protocol, can re-assign logical communication channels to previously
standby physical communication channels. Thus switching the standby C-
channels to active and vice versa.

When C[1-3]ISCN are filied out on V5ITF, the TSs 16, 15 and 31 are assigned as
physical communication channels. When C{1-3]ISCN are not filled cut, the
timesiots are available as bearer channels.

When C[1-3]LCC are filled out on V5ITF the logical C-channels are assigned to
{active) physical C-channels. When C[1-3]LCC are not filled out, the physical C-
channels act as standby physical C-channels.

The protection protocol C-paths are nat mapped to a logical communication
channel but are mapped directly to the physical communication channelon TS 16
of the Primary and Secondary links.

The Common control, port control, link control and BCC C-paths are, ailso
automatically, mapped to TS 16 of the Primary fink. However, unlike the
protection protocol C-paths, they can be reassigned to TS 16 of the secondary
link, using the switch-over mechanism.

The other C-paths are mapped to any of the logicat communication channels. The
logical communication channels are mapped to any of the physical
communication channels, expect on TS 16 of the Secondary link. They are
mapped preferably in the following order-

— alttimeslots 16 of alt the remaining iinks

— timeslot 15, respectively 31 of the links

{Continued on next page)
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Defining the Interface (C'ont_inued) N

The figure',"'s:h:owh below is an example of the mapping of C-paths to C-channels.

s T Logical Ph éibaf
Comrggtr}t]rg ation , Communication Comm{mication
TR channel channel

L Protection protocol ~ |._

LCommon;, Port controi+BCC

L PSTN Signaling

ESDN D-ch signaling subser A

!LSDN D-ch packet data subscr A

[!SDN D-ch signaling subscr B

[ISDN D-ch packet data subscr B

= TS 16 (primary nnfﬂ

TS 16 {secondary Iinlq

. V,Lany other active TS
t 2

any other active TS

/Eny other active TSW
4 |
L standby TS

()

Lstandby TS

Protection
Group 1

Protection
Group 2

(Continued on next page)
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Defining the Interface (Continued)

Standby C-
channels

Onthe V5.2 interface, there are active and standby physical C-channels. A
physicai C-channel that carries a C-path is cailed an active physical C-channel.
Standby physical C-channels do not carry C-paths. The protection protoco! can
switch logical C-channels to standby physicai C-channels, thus reassigning logical

C-channels and C-paths. After switching, (previously) standby physical C- -

channels, become active physical C-channels. A maximum of 3 standby C-
channels can be defined on the V5.2 interface.

Physical C-channels are standby when the C[1-3]LCC parameter on form V5ITF
is not filled out while the C[1-3]ISCN parameter is defined.

{(Continued on next page)
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Defining the Interface (Continued)

V5PAR screen This screen is used to define V5 interface parameters on exchange level.

SCREEN 1 OF 1 RECENT CHANGE 95.10 VSPAR

V5 EXCHANGE PARAMETERS

*1. EXCHANGE TEST_SWITCH
V5 TIMERS
#2. TBCC1 1.0

Parameters
Parameter Value _]
Exchange Exchange name.
TBCC1 - Bearer Channel Two digits (0.5-1.5), in seconds.
Connection Timer number 1. If this timer expires for the first time, the

ALLOCATION Message is resent. If this timer
expires or the second time, then the associated
allocation process is terminated. N

(Continued on next page)
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Defining the Interface (Continued)

Parameters The following table lists the parameters and their domains:
Parameter Description Value

V5 IDENTIFIER V5 interface identification

— CPATHID V5 communication path
identification

LOGICAL CC V5 Logical Communication
- NBR Channel

CPATH TYPE V5 communication path type

REMARKS Remarks

_

Up to 5 digits (0 to 55534)

Up to 5 digits (0-65534)
Value 85534 only for review

Up to 5 digits (0-65534)

PSIG (for PSTN sigraling)
ISIG (for ISDN signalfing)
PDAT {for ISDN D-channel
packet data)

=> NOTE:
The CPATH ID for PSIG

is automatically inserted
with value 85534 when
RC/N form V5ITF is
inserted.

Up to 16 alphanumeric
characters.
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Déﬁning the Interface (Continued)

Communication Perform this procedure to define the path for the signaling and for the D-channel

paths packet data of an ISDN subscriber. Tha procedure has the following steps.

Step  Action o ]

1 Enterform 4.7 V5PTH in the insert mode

2 Typeand enter data. The next blocks ine the RC/V screens and the data
that should be entered,

L 3 Insert the form

V5PTH form This form maps communication paths to logical communication channels. There is
a T:N relation between logical communication channels and C-paths. More than
one C-paths can be mapped 0 one LCC as long as the C-paths are of different

types,

( N\
SCREEN 1 OF 1 RECENT CHANGE 4.7 VSPTH
V5 COMMUNICATION PATH DEFINITION

*1. VSIDENTIFIER 403
*2. CPATH ID 000C1L
#3. LOGICAL CC NBR i

4. CPATH TYPE ISIG

5. REMARKS

N J

(Continued on next page)
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Defining Subscriber Ports

Procedure The procedure fotlowed to define a subscriber port is similar to the procedure to
define subscriber lines (50P/2510). There are specific differences in parameter
settings for V5, that are indicated on the next pages.

_To define V5 interface subscriber ports the following steps should bs.-taken:

Step Action

1 When PSTN subscribers need to be defined: |
Enter RC/V form 1.1 SBLDN in insert mode f
When ISDN subscribers need to be defined:
Enter RC/V form 65.1 ISBRA and 65.3 ISDNR in insent mode
Enter data. This step is further deseribed in the next block

3 Insert the form.
If another subscriber has to be inserted, repeat from step 2.

{(Continued on next page)
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Defining Subscriber Ports (Continued)

This figure shows the first screen of the 1.1 SBLDN form.

SBLDN screen 1
- N
SCREEN 1 OF 4 RECENT CHANGE 1.1 SBLDN
" LINE DIRECTORY NR
SUBSCRIBER BASIC CHARACTERISTICS
*1, DIR NR 16668143000 &l14. PBX ID
+2.  QUANTITY 1 &15. PBX LN GRP
3. LN EQ NR V 00430204300 &16. LINE NR
&6. TISLU SPARING N &17. DIRECT ACC N
#7. ROUTE INDEX 0 &18. SERVICES N
8. LOCAL AREA 1 19. REMARKS
$#9. SB CLASS Jpl
#10. COIN N
#11. KEY TONE Y
12. BILL DIR NR 16668143000
&13. SUB METER 0
_ Y,
Parameters Paramelers relevant for V5 are:
Parameter Description Value —’
DIR NR Directory number of the 5 to 10 digits (range of each digit 0-9}.
subscriber.
LN EQNR Equipment numberis used V-<V5IF>P<L3A> The first part

to identify a V5 subscriber
by specifying the interface
ID and layer3 address

identifies the equipment number type
and should be V for V5 and the
second part identifies the line
equipment number. This last part
consists of the V5 interface 1D and the
Layer 3 address, separated by a P to
differentiate PSTN from ISDN.

(Continued on next page)
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? Defining Subscriber Ports (Continued)

This screen shows the 4th screen of the 1.1 SBLDN fdrm.

SBLDN screen 4
CCREEN 4 OF 4 RECENT CHANGE 1.1 SBLDN
- LINE DIRECTORY NR

46. INSTALL TST N #60. NO TEST RSLT Y
47. TEST TYPE 61. LNEQ STDEQ
48. HOME METER NONE 62. TLBRA N
49,  HM AUX 63. NO PAYMENT N
50. HM PPMU &64. CHANGE TIME
51. SLIM INH T &65. NPAYLCC
52. ALIT INH Y 66. CDA SUB N
53. BAL NETWORK 0 67. V51 TIMESLOT __
54. PROG TERM NET DTERMO 8. BG INTERCEPT N
55. TRANS CLASS i 5 INCPT BG ID

&56. FAULTY LN EQ NR _

#59. NO MON RSLT Y

N J
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Defining Subscriber Ports (Continued)

e
‘\-wgu"’ '

Parameters Parameters relevant for V5 are:
Parameter Description Value *’
SLIM INH Defines whether SLIM Y (Yes}, N {No}.
{Subscriber Line Must be Yes for V5. T
instrument

Measurements) is
inhibited on the line with
this directory number.

ALIT INH Prohibit fine insulation test Y (Yes), N (No).
- defines whether line Must be Yes for V5
testing by ALIT (Automatic
Line Insulation Test)
equipment is inhibited on
the line with this directory

number.
NO MON No monitor RSLT (Remote Y (Yes}, N (No).
RSLT Subscriber Line Testing) -  Must be Yes for A%

prevents the subscriber
line from being monitored.
Protects the fine from
interruptions by automatic
rmeasuring equipment.

NO TEST No test RSLT - prevents Y (Yes), N (No).
RSLT the subscriber line from Must be Yes for V5.
being tested. Protects the
line from interruptions by
automatic measuring

equipment.
V51 V5.1 bearer channel time  Up to 2 digits (1-31). Should only
TIMESLOT slot. be entered when the V5 VERSION

is V5.1, because V5.1 does nat
have concentration.

(Continued on next page)
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Defining Subscriber Ports (Continued)

ISDN

ISBRA screen 1

The procedure to define a ISDN subscriber port is similar to the procedure to
define a PSTN subscriber port. For ISDN subscribers form 65.1 ISBRA is used.

This screen shows the first screen of the 65.1 ISBRA-form.

SCREEN 1 OF & RECENT CHANGE 65.1 ISBRA
ISDN BASTC RATE ACCESS DEFINITION
*1. EQ NR V 00430I4350 #15. TYPE OF USER USER
&4. FAULTY EQ NR _ l6. MSN N
#7. D Iscn 005058 17. CGPN TREAT OPT
8. D REL PIDB . 18. CDPN TREAT OpPT
9. D TIMESLOT _ 19. MAX CALLS 2
10. D QTR TS _ 20. MAX BRA CW .
i1. Bl SERV Csbv 21. TERM PORT SUB Y
12. B2 SERV Cspv 22. GRP FEAT CNTRL N
13. BRA CONFIG gp 23. PBX ID iy
#l4. MAX TERMS 2 24, PART BARRING N
25, REMARKS
N J

(Continued on next page)
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Defining Subscriber Ports (Continued)

Parameters Parameters refevant for V5 are:

Parameter Description Value

LNEQNR Egquipment numberis used V - <V5IF> [ <EF addresss...
~ toidentify a V5 subscriber  The first part identifies the
by specilying the interfface  equipment number type and
‘D and EF addrass. should be V for V5. This last part
consists of the V5 interface 1D and
the EF address, separated by an |
to differentiate ISDN from PSTN.

D ISCN D-channel integrated & digits in the format;
services channel number - <PSU><DSL><PH>
PH {Protoco! Handler) Must be located on the same PH

channel assigned to the D- as the LCC.
channel of an access.

{Continued on next page)
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Defining Subscriber Ports (Continued)

ISBRA screen 5 This screen has a number of parameters for the V5 interface. Please note that the
layout of the screen can be different depanding on the actual place of these

parameters.

-

SCREEN 5 OF 5

V5 FIELDS

71. Bl V51 TIMESLOT
72. B2 V51 TIMESLOT
73. VSSDATA CP ID
74. VS5PDATA CP ID

RECENT CHANGE 65.1 ISBRA

ISDN BASTIC RATE ACCESS DEFINITION

[aey

~
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Defining Subscriber Ports (Continued)

Parameters
INH and NO TEST RSLT are not shown.

Parameters refevant for the V5 interface. The RC/V screens containing the SLIM

Parameter Description
B1 V51 V5.1 time slot number for
TIMESLOT B1 channel.
B2 V51 V5.1 time slot number for
TIMESLOT B2 channel.

VSSDATA CP ID V5 communication path
identifiar for D-channe!
signaiing data

VS5PDATA CP ID V5 communication path
identifier for D-channe!
packet switching data,

SLIM INH Defines whethar SLIM
{Subscriber Line
Instrument
Measurements) is
inhibited on the line with
this directory number.

NO TEST RSLT No test RSLT - prevents
the subscriber line from
being tested. Protects the
line from interruptions by
automatic measuring

L equipment.

Value T

Up to 2 digits (1-31). Should only
be entered when the V5 VERSION
(form VSITF) is V51.

Up to 2 digits (1-31). Should only
be entered when the V5 VERSION
(from V5ITF) is V51,

Up to 5 digits (0-65533)
Note that the C-path must be
defined on form V5PTH first

Up to 5 digits (0-65533)
Note that the C-path must be
defined en form V5PTH first

Y (Yes), N (No).
Must be Yes for V5 interface.

Y (Yes), N (No).
Must be Yes for V5 interface.
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The 65.3 ISDNR is used to define the ISDN directory number. Parameters of this

ISDN directory
number screen have been explained before.
CCREEN 1 0F 2 ——-RECENT CHANGE 65.3 ISDNR
ISDN DIR NR DEFINITION
*1. DIR NR. 1666927321 12. LANGUAGE 1
2. EQ NR V 00430I4350 513, SUB METER
$14.  ORIG DENIED N
BEARER SERVICE GROUPS #15. TERM DENIED N
&5. GROUP 1 16. NO PAYMENT N
&6. GROUP 2 &£17. CHANGE TIME
&7. GROUP 3 18. MAX CALLS 2
&8. GROUP 4 19. MAX BCHAN 2
9. GROUP 5 20. VER CHARGE N
21. EXPCALI MON N
#10. 3$B CLASS  JPL 22. LINE STUDY N
11.  LOCAL AREA 1 £23. BUSY DENY -
N J
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V5 Interface Change or Upgrade

Upgrade from V5.1
to V5.2 interface

Upgrade from V5.2
release 1 to V5.2
interface

Add new type of
subscriber

Changing ISCNs
or LCCs

Upgrading a V5.1 interface to the V5.2 {or V5.2 release 1) interface is not possible
via RC/V. The reason for this is that the V5.1 interface uses a fixed bearer channel
provisioning, while the V5.2 release 1 and V5.2 interfaces use a dynamic bearer

channel assignment.

Updating a V5.1 interface to amonV5.1 interface requires delfeting the subscribers
from the existing V5.1 interface, defining a new V5.2 (or V5.2 release 1) interface
and growing the subscribers on the new interface.

The steps required to grow a V5.2 release 1 interface to a V5.2 interface are
shown in the procedure for V5 interface growth.

The procedure for V5 interface growth also shows what needs to be done to
add ISDN (resp. PSTN} subscribers to a interface that previously only consisted of
PSTN (resp. ISDN) subscriber. The V5 interface does not need to be taken out of
service for this, so the procedure can started at step 7,

Update on the LINKS list on VSITF form are handied in order of communication
channels 1 to 3 and links 1 to 16 (from left to right and from top to bottom). This is
important when moving ISCNs or LCCs. to positions earlier in the list. A move 1o
an earifier position actually are two operations. First an update operation to delste
the ISCN or LCC from the position and then an update to insert the ISCN or LCC
to the new position.

Maves to a position later on the list, can be handled in one update of the V5ITF
form.

(Continued on next page)

Lucent Technologies — Proprietary
See notice on first page

Version 01 e  issuec 1-69




SESS-2000 ® VS Interface ES5284

V5 interface change or upgrade
(Continued)

Procedure for V5 Use the following procedure for updating a V5.2 release 1 interface to V5.2

interface growth interface and to add PSTN or ISDN subscribers to the V5 interface.

1 Take the V5.2 release 1 interface The RMV-V5IF report is printed
out-of-service,

2 On VSITF, update the V5 VERSION
parameter from VS.1P to V5.2

3 Do more links need to be defined? a. If No, continue with Step 4.
b. If yes, goto Step 5.

4 Take the interface (which nowisa The RST-VSIF report is reported.
V5.2 interface) in to service. end of procedure

5 Define Primary, Secondary link and
any additional Reguiar links that are
reguired

& Take the interface in to service. The RST-VSIF report is reported

Do subscribers have to be added? a. IfNe, end of procedura,

b. If yes, go to Step 8.
8 Do PSTN subscribers need to be a. If No, goto step 10
added for the first time? b. If yes, go to Step 9.
9 Define PSIG LCC on V5ITF
10 Define PSTN V5 subscribers Refer to “Define subscribar poris”
11 Do ISDN subscribers need to be a. [ No, gotostep 13
added for the first time? b. Ifyes, go to Step 12.

12 Define C-paths for ISDN signaling
or packet data on V5PTH.

13 Define ISDN V5 subscribars Refer to “Define subscriber ports”

End of procedure
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V5.2 Startup scenario-

V5 interface
startup

Reasons for V5
interface startup

V5.2 interface
startup phases

The V5 interfacé‘startﬁp ri's' uséd to bring a V5 interface into an operational state.
The startup procedure can be performed by system management of both the AN
and LE,

The V5 interface startup procedure is performed:
~— during system initialization of the LE
— when the V5 interface is taken into service
— upon recovery of the V5 interface

-~ incase of excessive datalink failures.

The generai interface startup consists of a number of phases
— Datalink establishment procedure
— Link alignment procedure (V5.2 only)
— Variant and ID exchange
— Link Identification procedure (opticnal for V5.2 only)
— P8TN restart procedura {optional)
— Accelerated alignment procedure (V5.2 only)

The example shown here is the startup of a V5.2 interface which includes PSTN
subscribers. When no PSTN is provisioned, the PSTN restart procedure can be

omitted.

Please note that for the V5.1 and V5.2 release 1 interfaces the Link ldentification
procedure is not executed.

(Continued on next page)
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V5.2 Startup scenario (Continued)

Datalink In the first stage ofa V5.2 interface startup or resta_rf the different datalinks are
establishment started using SABME messages containing the EF addresses corresponding with

procedure those datalinks

V5.2 interface startup - 1: datalink startup

R 5ESS
I SEEE [EF=3173)
Ué (EF 5175
3 TAEME (ES=R179)

Ua (EF=8173)

FESET Sk J0iM

REZET 3H 5K

EESET &1 0k P"

» FESET 3p1 &H HE
I Datslink establischment
] : proceadirses,

FEEME (ET=3177)
3 >

A {EF=3177

Tap e : i Legend of dat xink::
SAEME (B =315 R (DY oF priesy ik
Frotestion dataling 1
Loantrol datalink

- Link control datalink
BT datalink

U= (EF =513

THEME (ET=5174)

Us (EF=3175

- —

SABKME (EF=5174)

Frotzclion oatafink 2
{n C1 9f 2gcondary iink)

FETH datatink fon any

HA (EF=51 78 active C-channal)

{(Continued on next page)
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V5.2 Startup scenario (Continued)

Link Alignment,
Variant&ID and
link identification

In the second stage of the V5.2 interface startup, finks are aligned. After that it is
checked that at both AN and LE, the V52 variant and the V5 identifier are
identical. When those checks are successful, the link identification procedure is
started to ensure there is no mismatch batween the ends of the finks.

Vs.2 interfacestartup - 2: link alignment, V&ID and link identification

SESS

 LIFE CTRL {1020

LIMK CTRL 812K

CORMOM CTRL freg var 100

o LINK ALIGMMERNT:
L Blocking of finks thal

©oare nat In Servica (2,
Faciliy remored)

CORIDN CTRL SCF

COIRACH CTRL [wear 2107

Joweniication procedure

ORI CTRL 200K

) LI CTRL {1D- 1243

Litk CTREL aCK

L CTRL [!E'—-I*r:k;'n )

ORI CTRL 80K

LIME CTRE (10-r2h

A KIS -;:TF:L B2

b LI ICENTIFIC S TION
= Far eachi ik, the Link
Sldentiication procedurs

£ iz aptied

(Continued on next page)
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V5.2 Startup scenario (Continued)

PSTN Restart and The final stage in the V5.2 interdace startup consists of the PSTN restart
procedure (if PSTN is provisioned). The accelerated alignment procedure is used
to unblock all ports without exchanging messages for each port individually.
Finally it is possible to block any ports that are not in service. This last stage
concludes the V5.2 interface startup and the V5.2 interface is now operational.

accelerated
alignment

V5.2 interface startup - 3: PSTM restart and aceelerated alignment

{ 3ESS : Al

COEAGEH CTRL frastaty

COMEICE CTRL 80K

COMARICGH CTRL frastant cmp:
s ! F3TH restant procadurs

COMEGMN CTRL 80K i fonly appliad if PITH i3
o ] F o provigiones

CORIH CTRL {restan cmp)

COMENGN CTRL &0k

CORARON CTRU funtlack ai portsi,

CORRIN CTRL 80K

f:;'iiilr-sif'r-if}!'»l CTRL {unbbock acceptedy

ORI CTRL 0K »

Scceleratad Slhgoment
©oprecaduns

PORYT CTRL (eiock indication)  _ ¢ . o
—3 Ciptignal blacking of

©oports that are not in

ORT CTRL 80K, :
E FORT CTRL &0k R ireice
o Interface operational
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Switch over
scenaria

The following scenario shows the messages that are transmitted between AN and
LE for a regular switch-over scenario. Shown is a startup on the secondary link in
case of the failure of the protection datalink on the primary link. It also shows

events and reports leading up to the switch-over,

LE

SWITCH OVER CCM .

: SWITCH OVER ACK :
: !
f RESET SN COM :
RESET SN ACK f
: -
. SABME Common Control !
~o— r
UA '
: P
f SABME Link Control -
. UA X
L
- SABME BCC :
~¢ :
: UA :
! .
. SABME PSTN
- :
: UA ;
T

Switch over LCC on C1 of

primary link. On this LCC the
V5 datalinks are present.

The sending of SABMEs can
also be initiated by the AN,
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Switch over scenario (Continued)

Events and reports 1. Active Communication channel becomes not operational.

related to switch

over +++ NBG-V5-ID 26-05-98 15:11:50 MTCE 5563 #070277 >

*C REPT V5 ERROR'- "INTERFACE ID=205 LCCs1
LCC NOT OPERATIONAL
END OF REPORT #070277 ++-

2. Protection datalink on primary goes out of service.

+++ NBG-V5-ID 26-05-98 15:11:54 MTCE 5381 £070278 >

REPT V5 INTERFACE ID 205 -
LAYER 2 PROTECTION PROTOCOL 1 DL Q0S8
END OF REPORT #070278 ++~

3. There still is the protection datalink on the secondary link to transfer
protection information.

4. The V5 protocol messages are now exchanged betwean AN and LE. Refer
to the switch-over scenario shown oreviously.

{Continued on next page)
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Switch over scenario (Continued)

Events and reports 5. Afterthe RESET SN ACK message the LCC is switched.

related to switch

REPT V5 - INTERFACE ID=205 LCC=1
} SWITCH OVER TO CC=Cl ON LINK ID=61 COMPLETED
END OF REPORT #070287 ++-

One can check this by Ist-v5ce:vsid;), re-establish all VS datalinks.

M ORIGINATING COMMAND # = 000163.0009
LST V5CC ID=205

LINKID CC ACTIVE/STANDBY LCC DEN STATUS
&0 Cl STANDBY DEN=1-2-6-16 " OPERATIONAL
51 Cl ACTIVE 1 DEN=1-2-6-48 OPERATIONAL

REPORT COMPLETED

6. LCCt is operationai.

+++ NBG-VS-ID 26-05-98 15:12:39 MTCE 5550 #070288 >
REPT V5 - INTERFACE ID=205 LCC=1 LCC OPERATIONAL
END OF REPORT #070288 ++-
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V5 Interface MML Commands

MML commands The following MML commands are available for the V5 interface. For more
for V5 interface information on the parameters of the commands, refer to the 5CR manual.

| MML command Description S

OPST-V5IF: ID=a: Outputs the status of a V5 interface. Also shows ISDN
or PSTN is degraded and whether the datalinks are in
service.

BMV-V5iF: ID=a Removes a V5 interface from service.

[LMODE=bj;

RST-V5IF: ID=a Restores a V5 interface to service.

[,LID=b] {,OP=c]

STP-V5IF: ID=a; Force the current restore or remove procedure to stop.

MML commands The following MML commands are available for V5 links. For more information on

for V5 links the parameters of the commands, refer to the 5CR manual.
MML command Description —]
OPST-V5LK: ID=a, Outputs the status of a dynamically assigned bearer
LINKID=b; channel on the V5 interface.

QPLST-V5LK: ID=a; Outputs the status of the bearer channels of the links of
a V5 Interface.

BMV-VSLK: [D=a, Removes a V5 link from service.

LINKID=b;

BRST-V5LK: ID=a, Restores a V5 link to service.

LINKID=b;

ST-V5LID: ID=a Starts a link identification procedure for either a specific
f,LINKID=b]; link or for all links of the V5 interface specified.

(Continued on next page)
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V5 Interface MML Commands
(Continued)

MML commands The following MML commands are available for V5 communication channels. For

for V5 mare infermation on the parameters of the commands, refer to the 5CR manual,
communication
channels. . e
t\dML command Description 7
SW-VsLCC: Forces a LCC (logical communication channel) ta
[D=a, LCC=b switch to another communication channel. For example
[,LINKiD=c, CC=d) o switch V5 datalinks to the secondary {ink.
[LOVERRULE=g];
OP-V5CC: [ID=a] Requests a report providing information for a specific
[\LINKID=b, CC=c] CC {communication channal).
[,LCC=d] [,DEN=¢];
LST-V5CC: ID=3 Outputs list of the status of the communication channels
[,LINKID=b]; on ail links or on a specific link.

{Continued on next page)
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V5 Interface MML Coiﬁmaﬁd’s

(Continued)

ES5284

V5 commands for
V5 subscriber
ports

The foilowing commands are used to obtain information about or to maniputate V5

PSTN or ISDN subscribers.

MML command

Description

RST-V5LN:
{V5USP=w-xIV5DSL=w-y}
(.CH=0][, MODE=UCL]

[, STATE=p][,QUAL=q)
[LOPRESTN=/}[,SUPINF=s};

Restores a V5 user port, given its V5 interface
identifier, subscriber address or digital subscriber
address.

RMV-V5LN:
{VEUSP=w-xIV5DSL=w-y)
[,CH=0][, MODE=UCL]

[ STATE=p][,QUAL=q]
[,OPRESTN=r][, SUPINF=s];

Removes a V5 user ports, given its V5 interface
identifier, subscriber address or digital subscriber
address.

OP-V5LN:;
{V5USP=a-biV5DSL=a-c};

Outputs the status of a V5 subscriber, given its
V5 interface identifier, subscriber address and
digital subscriber address.

D=z [[FORM=FULL]
[STATE=a][,QUAL=D]
(,OPRESTN=c][,SUPINF=d]
{(MODE=e];

OPST-V5LN: Qutputs the status of a specific V5 user port.
{VSUSP=a-blV5DSL=a-c};
OPLST-VSLN: Quiputs the status of the members of a V5

interface.

OPCNV-V5LN:
{V5USP=a-biV5DSL=a-c};

Obtains translation information for a V5 User Port
or DSL. No physical location will be printed for
this type of port since it dees not reside on the
Switch.

TRC-UTV5: V5USP=a-b

Traces a V5 user port.

TRC-UTVSD: V5DSL=a-c

Traces a V5 ISDN port.

(Continued on next page)
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V5 Interface MML Commands
(Continued)

PSTN and ISDN V5 subscribers are referred to using v5USP and V5DSL
respectively. To show how the V5 subscribers are referred to in the' MML
commands the OP-V5LN report is shown, '

OF-V5LN: {VSUSP=a-b|V5DSL=a-c} J

The parameters that are used are shown below.

Parameter Description —[
V5USP V5 analog user port

V5DSI, V5 ISDN user port

a V5 interface identifier (0 - 65534)

g ' V5 supscriber address (0 - 32766)

c V5 digitat subscriber address (0 - 8175)
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Diagnose And Clear Trouble In V5

Interface

Reason for
execution of
procedure

Diagnose and clear
trouble in V5
interface
procedure

successful.

" The procedures must be executed when the restoring of the V5 interface is not

The successful restoring of a V5 interface is indicated by either a RST V5iF N
COMPLETED report (the result of an RST-VSIF command) or a REPT V5

INTERFACE IN SERVICE (the result of spontansous recovery such as an SM
recovery or AN fault),

It restoral fails, a report with the failure reason is printed. Refer to the 5CR manual
for an explanation of the report.

To solve problems that might occur on a V5 interface, the fotlowing procedure
must be followed.

1

Step Action

Type:
OPST-V5IF: ID=a:

Is the only status
INTERFACE=QPERATIONAL ?

Check the statuses of the OPST-
V5IF report

Type:
QOPLST-VELK: ID=a;

Is the only status 1S LINKS ?

Check the other statuses of the
OPLST-V5LK report

Type:
LST-V5CC;

Resulit _]

The OPST-VSIF report is printed,
giving the status of the V5 interface.

a. lIfyes, end of procedure
b. I no, continue with next step.

Execute the corrective actions
indicated in “OPST-V5IF statuses”

The GPLST-V5LK report is printed.
The statuses of the V5 links are
given.

a. |Ifyes, end of procedure
b. If no, continue with next step.

Execute the corrective actions
indicated in “OPST-V5LK
statuses”

The LST-V5CC report is printed.
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Step Action Result _ P 3

8 Does the report only indicaie a. Ifyes, end of procedure
OPERATIONAL Communication b
Channels )

9 Check the status of facilities that ~ The RST-FAC report is printed.
are used for the V5 interface. :
For facilities that are 00S, enter:
RST-FAC: UNIT=a-b-c-d

10 s the V5 facility restored to a. If yes, continue with step 11.

i :
— service: b.  If no, diagnose the hardware,
refer to 5MP/4005 chapter 6
and repeat from step 1.

If no, continue with step 11,

End of procedure

11 Type: The OPST-DTRK report is printed.
OPST-DTRK: DEN=a-b-¢-d; The status of the D-trunk is given.
12 Is the status of the D-trunk IS ? a. lIfyes, end of procedure
=> NOTE:

The layer 2 datalink is down,
V5 will continue to attempt to
recover the datalink.

5. If no, diagnose and clear
troubfe in the D-trunk. Refer
to SMP/4005, chapter 10.

(Continued on next page)
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Diagnose And Clear Trouble In V5
Interface (Continued)

OPST-V5IF
statuses

V5 interface proeedure; -

The following statuses might ba the result of the OPST-V5IF command.
Depending on the status action needs to be taken to solve the problem. The steps
mentioned in the table refer to the steps in the Diagnose and clear trouble in

If OPST-VSIF STATUS is:

INVALID V5ID

INTERFACE MANUALLY REMOVED

MANUAL REMCVE IN PROGRESS

MANUAL RESTORE IN PROGRESS

LINK IDENTIFICATION IN
PROGRESS

NOT ALL LINKS iS
PRIM AND SEC LINK 0O0S
LINK O0OS

Thern: |

Re-enter the RST-VSIF command
with the corract Interface 1D and
repeat fram step 1 of the
Diagnose and clear trouble in
V5 interface procedure

Execute RST-V5IF and repeat
from step 1 of the Diagnose and
clear trouble in V5 interface
procedure

The interface is being removed
from service by the craft, Upon
successful removal, execute RST-
V5IF and repeat from step 1 of the
Diagnose and clear trouble in
V5 interface procedure

The interface is being restored
from service by the craft. Upon
successful restoral, axecute RST-
VS5IF and repeat from step 1 of the
Diagnose and clear trouble in
V5 interface procedure

If this link status persists for cne or
more links on the interface, go to
step 4.

Go to step 4.

Go to step 4.
Go to step 4.
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If OPST-V5IF STATUS is;

1-86 Version 01 e

LVL2ERR PP1
LVL2ERR PP2
LVL2ERR CTAL [ISDN]
LVL2ERR BCC
LVL2ERR PSTN
LVL2ERR LC
LVL3ERR PSTN

NOT ALLLCCS IS

| NOT ALL STBY CCS IS

PSTN DEGRADED

ISDN DEGRADED

Then: j

Go to step 7.

Go to step 7.

Goto step 7.

Go to step 7.

Go to step 7.

Gotostep 7.

Execute RST-V5IF,
OP=RESTART and go to step 7.

Gotostep7.
Go to step 7.

Go to Clear trouble in PSTN
subscriber ports procedure

Go to Clear trouble in ISDN
subscriber ports procedure |

(Continued on next page)
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Diagnose And Clear Trouble In V5
Interface (Continued)

OPLST-V5LK The following statuses might be the resuit of the OPST-V5LK command.,

statuses D

epending on the status, action needs to be faken to solve the problem

—_— If OPLST-VSLK STATUS is:

Then:

REMOVE IN PROGRESS

COS BLOCKED BY AN
QOS FACILITY REMOVED

00S HWFEAIL

OO0S LINK IDENTIFICATION
FAILED

O0S BLOCKED BY LE

LINK STOPPED

Wait for the remove to complete, execuie
RST-V5LK for the link and repeat from
step 1.

Check Access Network side
Repeat from step 1.

The FACILITY is removed, go to step 9.
Check the CGA status on the link.

Diagnose the hardware, refer to SMP
chapter 6.
Repeat from step 1.

Check if the Link IDs used by the LE are
the same as the Link IDs used by the AN,
Ifthe Link iDs are different, update them at
the SESS®-2000 side on the V5|TFE view,
or at the AN. If the Link IDs are the same,
check the wiring of the links between the
LE and the AN. When the problem is
resolved, execute the RST-V5LK
command and wait for the LINK
IDENTIFICATION IN PROGRESS
message o disappear from the ocutput of
the OPST-V5IF commands or restart the
link identification procedure by executing
the ST-V5LID command.

Repeat from step 1,

Restore the link by executing the RST-
V5LK command and continue with step 4.

The link is stopped because the interface
is being removed. Execute the RST-V5LK
command and go to Diagnose and clear
frouble in V5 interface procedure.

(Continued on next page)
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Diagnose And Clear Trouble In V5
Interface (Continued)

Clear trouble in Use this procedure to clear trouble in the V5 PSTN Subscriber Ports.

PSTN subscriber
ports procedure

1
2

Sep Action

Type: OPST-V5iF:ID=<V5 identifier>;
Is the status of the OPST-V5IF
message PSTN DEGRADED?

Type:
RST-V5IF:ID=<V5 identifiers;

Type:
OPLST-V5LN:ID=<V5 identifiers;

Are all V5 PSTN subscriber parts in
service?

What is the status of the V5 PSTN
subscriber?

Result

The OPST-V5IF report is printed.
a. It yes, continue with Step 3.
b. Ifno, goto Step 4.

V5 INTERFACE SUSCRIBER
UNBLOCKING COMPLETED or
LAYER 3 PSTN PROTOCOL
RESTART COMPLETED is printed.

=> NOTE:
If LVL3ERR PSTN was also

reported in the OPST-V5IF
report, execute:
RST-V5IF: ID=a,
OP=RESTART;

The OPLST-V5LN report is printed.

I yes, end of procedure.

o

b, {f no, continue with Step 6.

a. 0O0S BLKD AN, refer to AN
maintenance personei.

8. OQS MTCE V5, refer to
Diagnose and clear
trouble in V5 interface
procedure,

¢.  For other conditions, refer to
5MP4005, Chapter 14
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Diagnose And Clear Trouble In V5

Interface (Continued)

Clear trouble in
ISDN subscriber
ports procedure

Use this procedure to clear trouble in the V5 ISDN Subscriber Ports.

Action

Type:
OPST-V5IF:ID=<V5 identifier>;

is the status of the OPST-V5IE
message ISON DEGRADED?

Type:
RST-V5IF:ID=<V5 identifier>:

Type:
OPLST-V5LN:ID=<V5 identifiers;

Are afl V5 ISDN subscriber ports in
service?

What is the status of the V5 ISDN
subscriber?

Result j

The OPST-VSIF report is printed.

a. If yes, continue with Step 3.
b. Ifno, goto Step 4.

The RST-VSIF report is printed at
the ROP,

The OPLST-V5LN report is printed
at the ROP

a. lfyes, end of procedure.

0. I¥ no, continue with Step 6.

a. For explanation of D-
channel status O0S BLKD
AN, refer to AN maintenance
personnel.

b.  For explanation of D-
channel status O0S MTCE
V5, refer to Diagnose and
clear trouble in V5
interface procedure.

c. For explanation of B8-channel
statuses and other report
parameters, refer to 5CR/
2065,
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Traffic Measurements

Traffic For the V5 interface a number of traffic measurements have been defined.

measurements for 1. V5 Interface report (V5)
V5 interface . o
2. V5 Communication Channel report {(V5CC)

3. ISDN BRA traffic report for V5 Interface (VEBRA)

V5 Traffic The following MML commands are used to retrieve the different type of V5 traffic
measurement measurement reports:
commands

To retrieve: Use MML command:

V5 OP-TRFV5: RPT=z, ID=b;

V5 OP-TRRV5: RPT=a, ID=b, TIME=c;

V5CC OP-TFVCC: RPT=a, CC=b-c;

V5CC OP-TRVCC: RPT=a, CC=b-¢, TIME=d:

V5BRA OP-TFVEN: RPT=a, VEN=b-c;

V5BRA OP-TRVEN: RPT=a, VEN=b-¢, TIME=d:

(Continued on next page)
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Traffic Measurements (Continued)

V5 Interface report  The V5 Interface report provides measurements for a specific V5 Access Network
per V5 Interface Identifier. The report is provided in the C-intsrval.
The OP-TRFV5 command retrieves the last collection interval,
The OP-TRRV5 command retrieves the same report for a specific time interval.

S OP TRFVS V5 . PART a OF b
DATE c D START END
PROGRAM d e £
PERIOD g h i
INTERVAL 5 k 1

DATA {IS VALID|MAY BE INVALID {m]}

V5 INTERFACE REPORT
VSID V3PSTNOC  V5PSTNTC V3PSTNOM  VSPSTNTM V5PCTRL  VSCCTRL

n o P g r s t

V51D - VS5ISDNOC VSISDNTC V3ISDNERR VSBCC VSBCCRLO VSBCCERR
n u \ W X ¥ z

V5ID VSL3PERR  VSCCTRLER VSPCTRLER V5IFERR

n aud bud cud dud
Parameters The TRFVS report parameters can be divided in the following categories.:
Categogf Parameters Description
General a-n These parameters give information on which
information report is printed, number of pages it censists

of and period and times related to this report.
Also the V5 identifier is listed

Number of -V, X Number successful calis originating/

successes terminating on the V5 interface ang number
of successful send messages.

Number of errors W, Y, Z, Number of errors in protocol messages or
aud - hud allocation of timeslots.

(Continved on next page)
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Traffic Measurements (Continued)

V5 The_"_JS Communication Channel report provides measurements for a specific V5
Communication Access Network per V5 Communication Channel.
The OP-TFVCC command retrieves the last collection interval.

Channel report .
The OP-TRVCC command retrieves the same report for a specific time interval

OP TFVCC V5CC PART a OF b
DATE ¢ D START END

PROGRAM a e £

PERIOD g h i

INTERVAL 3 k 1

DATA {IS VALID|{MAY BE INVALID [m))
V5 COMMUNICATION CHANNEL REPORT

V5ID ce VSCBYTEX VSCBYTER VSCOCCK  VSCOCCR
n o] P g r s
V5ID cc VSCEFERR VSCDLERR
I o] t 93
Parameters The parameters of the OP-TFVCC report can be divided in 3 categories that are

listed in the next table:

Category Parameters Description
General a-o These parameters give information on which
information report is printed, number of pages it consists

of and period and times retated to this report.
Also the V5 identifier an communication
channel identifier is listed

Number of p-s Number successful transmitted and received
successes bytes, occupancy level
Number of errors  t, u Number of LAPVS5, control, or data errors

detected on V5 communication channei.

(Continued on next page)
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Traffic Measurements (Continued) : _ P

ISDN BRA traffic The V5 Interface report provides measurements for a specific V5 Access Netwark
per V5 Interface Identifier. The report is a component report provided in the C-
interval.

The OP-TFVEN command retrieves the last collection interval.

The OP-TRVEN command retrieves the same report for a specific time interval.

report for V5
interface

o OP TFVEN VSBRA PART a OF b
DATE c iD START END
PROGRAM a e £
FERICD g ho i
INTERVAL j X 1

DATA (IS VALID|MAY BE INVALID [m]}

n
AVG 1G0O_SECOND SCAN o
BASIC RATE ACCESS REPORT FOR V3> INTERFACE

ORIGINATING TERMINATING
VEN USAGE SEIZE ATTMPTS ANS USAGE ATTMPTS ANS
jo] o] Y s t u v w

CIRCUIT MODE ORIGINATING

SPEECH 64 kbps 3.1 kHz AUDIO
VEN ATTMPTS USAGE ATTMPTS USAGE ATTMPTS USAGE
D X v z aud bud cu
UBI-T/A
VEN ATTMPTS USAGE
p dud eud

{Continued on next page)
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Traffic Measurement (Continued)

ES5284

Traffic event report The OP-TRFV5 EVENT report makes a late acknowledgment of the OP-TRFVS
command to obtain traffic reports from the fast collection interval.

OP TRFVS a EVENT b ¢ [d]

Parameters The following parameters are used:
Parameter Description
a V5 - V5 interface repart.
b Event number,

Disposition of request: (NG, RL)
d V5 interface identifier.

(Continued on next page)
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£S5284

Communication . The OP-TFVCC EVENT report makes a late acknowledgment of the OP-TEVCC

Channel event

command to obtain traffic reports from the last collection interval.

report
—OP TFVCC a EVENT b ¢ [d e] -
Parameters The following parameters are used:
Parameter Description
a a V5CC - V5 communication channel report.
o] Event number.
¢ Disposition of request: (NG, RL)
d V5 intarface identifier.
Ji V5 communication channel identifier.
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Terms

The following table explains the terms used with regard to the V5 interface.

=> NOTE:

The term V5 refers to (general) principles, terms or concepts that do not
depend on the type of V5 interface, but are the same for both V5.1 and v5.2

interfaces.

Active C-channel

AN

BCC protocol

B-channel

C-channel

C-path

LAPD
Logicai C-channel

Physical C-channel

Physical C-channel which is currently carrying a logical
C-channel. An active C-channe! becomes a standby C-
channel when it is not carrying a logical C-channel.

Access Network, a system implemented between the
Local Exchange (LE) and the user, replacing (part of)
the local distribution network.

Bearer Channel Connection protocol which allows the
LE to instruct the AN to allocate bearer channels, either
singly or in multiples, on demand.

V5 bearer channel, a 64 kbit/s time slot on a digital
facility carrying traffic from an ISDN or PSTN
subscriber.

Communication channel, a 64 kbit/s time slot on avs
interface provisioned to carry communication paths.

Communication path, layer 2 datalink carrying PSTN
signaling messages, Control protocoi, ISDN data from
one or more user ports, BCC protoco! {not V5.1 ), Link
Control protocot or Protection protocol (V5.2 only).

Link Access Protocal for ISDN D-channel

Logical Communication channel, group of one or more
C-paths, all of different types (excluding C-path for the
Protection protocol). :

Physical Communication channel, a 64 kbit/s time slot
on a Vb:interface which has been assigned for carrying
logical C-channels. A physical C-channel may not be
used for carrying bearer channels.
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Primary Link 2,048 kbit/s link in a multilink V5.2 interface whose
physical C-channel in time slot 16 carries a C-path for
the protection protocol and on V5.2 initialization, also
the C-path for the control protoced, link control and BCC
protocat. Other C-paths may also be carried in the tirme
slot 16.

Protection Group a group of physical C-channels, that act as standby C-
channels for logical C-channel.

Secondary Link 2,048 kbit/s fink in a multitink V5.2 interface whose time
——slot 16 carries a C-path for the protection protocof and
on V5.2 initialization, acts as the standby C-channel for
the controt protocol, link control and BCC protecol and
any other C-paths initiatly carried in the time slot 16 of
the primary link.

Standby C-channel a physical C-channel which is not carrying a logical G-
channel, but is used for the protection of logical C-
channels. Cnce itis used to Carry a logical C-channe!, a
standby C-channe! becomes an active C-channel,
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ETSI Standards for V5-interfaces

Standards The V5 standards are described in the fotlowing ETSI (European
Telecommunications Standards Institute) standards,

ETS 300 324-1

AMENOMENT
ETS 300 324-1

ETS 300 347-1

AMENDMENT
ETS 30034741

Signaling Protocols and Switching (SPS) Vinterfaces at the
digital Local Exchange (LE)

V5.1 interface for the support of Access Network {AN)

Part 1: V5.1 interface specification

Amendment to ETS 300 324-1 Signaling Protocols and
Switching (SPS}) V interfaces at the digital Local Exchange
(LE)

V5.1 interface for the support of Access Network {AN)
Part 1: V5.1 interface specification

Signaling Protocols and Switching (SPS} Vinterfaces at the
digitat Local Exchange (LE)

V5.2 interface for the support of Access Network {AN)

Part 1: V5.2 interface specification

Amendment to ETS 300 347-1 Signaling Protocois and
Switching {SPS) V interfaces at the digital Local Exchange
(LE)

V5.2 interface for the support of Access Network {AN)
Part 1: V5.2 interface specification

The electrical and physical characteristics of the interface (layer 1) conform to the
international Telecommunications Union, sector Telecormmunication {iTU-T)

reccrnmendations G.703 and G.704.
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Appendix C:
Overview dlfferences V5.1 and V5.2

ES5284

Differences

The following table summarizes the most important differences and resemblances
between the V5.1 and V5.2 interfaces.

7 Characteristic

V5.1 interface

V5.2 interface

facilities one 2,048 kbit/s link up to 16 2,048 kbit/s link
concentration No Yes
Timeslots for physical | C1 = T816, C1=T518,
C-channels C2=T515 C2=TS815
C3=7831 C3=T831
timeslot aflocation static ailccation dynarnic aflocation
C-path protection No Yes
ETSI standards — ETS 300 324-1 — ETS 300 347-1
— amendment to — amendment to
ETS 300 324-1 ETS 300 347-1
Common Control Yes Yes
protocol
Part Control protocal | Yes Yes
(ISDN+PSTN)
Bearer Channel No Yes
Cennection protocol
Link Control Protocol | No Yes
Protection protocot Nec Yes
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