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Intellectual Property Rights

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information
pertaining to these essential IPRs, if any, is publicly available for ETSI member s and non-member s, and can be found
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETS in
respect of ETS standards’, which is available from the ETS| Secretariat. Latest updates are available on the ETSI Web
server (http://webapp.etsi.org/| PR/home.asp).

Pursuant to the ETSI IPR Palicy, no investigation, including I PR searches, has been carried out by ETSI. No guarantee
can be given as to the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETSI Web
server) which are, or may be, or may become, essential to the present document.

Foreword

ThisETSI Standard (ES) has been produced by ETSI Technical Committee Services and Protocols for Advanced
Networks (SPAN).

The present document is part 2, sub-part 1 of a multi-part deliverable covering Dynamic synchronous Transfer Mode
(DTM), asidentified below:

Part 1.  "System description”;
Part 2. " System characteristics';
Sub-part 1. " Data link aspects';
Sub-part 2: "Network aspects';
Sub-part 3: "Transport network and channel adaptation aspects’;
Part 3:  "Physical protocol®;
Part4:  "Mapping of DTM framesinto SDH containers";
Part5:  "Mapping of PDH over DTM";
Part6:  "Mapping of SDH over DTM";
Part 7.  "Ethernet over DTM Mapping”;
Part8:  "Mapping of Framerelay over DTM";
Part9:  "Mapping of ATM over DTM";
Part 10: "Routeing and switching of IP flows over DTM";
Part 11:  "Mapping of video streamsover DTM";
Part 12: "Mapping of MPLS over DTM";
Part 13:  "System description of sub-rate DTM";

Part 14: "Network management"”.

Introduction

The present document describes the architecture and protocols of signalling and mai ntenance on the data link layer of
the DTM system.
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1 Scope
The present document:
. establishes a system for bypass chain management;
. specifies the characteristics of bypass chain management;
. establishes a system for control signalling;
. specifies the characteristics of control signalling;
. establishes a system for bypass chain resource management;

. specifies the characteristics of bypass chain resource management.

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

« References are either specific (identified by date of publication and/or edition number or version number) or
non-specific.

» For aspecific reference, subSequent revisions do'not apply-
« For anon-specific reference, the latest vérsion applies.

[1] ETSI TR 101 287: " Services and Protocols for Advanced Networks (SPAN); Terms and
Definitions'.

3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the following terms and definitions apply:
access token: right to use aslot for transmitting data on a physical interface for a certain number of bypass hops
address, DTM address. 64 bit numerical value that uniquely identifiesanodeinaDTM network

NOTE: Seefurther anycast address and multicast address.

allocation domain: same as a bypass chain where, if the topology is point-to-point or bus, the last node is not counted
as member of the AD

Bypass Chain (BC): series of concatenated physical links, where data can be transported end-to-end using bypass
switching

bypass switching: space switching of dlots from areceiver to atransmitter on the same physical interface on a per dot
basis

channel: set of sots allocated from one source Access node to one or more destination Access nodes in a network
NOTE: The source and destination Access nodes can be the same, i.e. the channel isinternal to the node.

channel adaptation: channel path termination function that provides an adaptation between the DTM slot based service
and some other traffic service (such as word stream, bit stream or asynchronous packets)
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Channel Multiplexing Identifier (CM1): identifier by DCAP-1 used for multiplexing packets of different protocols on
asingle channel
control channel: channel used for DTM control signalling
data channel: channel used for transport data between interworking functions
DTM network address, DTM address: See definition of "address, DTM address”.
DTM Service Type (DST): identifying the type of interworking function to be associated with the channel

DTM Service Type Instance (DSTI): identifying which interworking function of a specific type to be addressed by the
channel

physical interface address: globally unique identifier of a physical interface that is represented as a 48-bit MAC
address

master physical interface: physical interface in the alocation domain having the lowest physical interface address
multicast address. address used to represent all nodes belonging to a multicast group
network address. an address to be used in the network layer of the ISO OSI model

NOTE 1: A network address may take on different forms depending on which protocol is being used in the network
layer.

NOTE 2: Seealso DTM network address.
node: network element containing DTM functions

node control channel: dynamically established control channel from one node to one or more other nodes on the same
bypass chain

node identity: identifier that uniquely identifies a node over a global scope
ownership: responsibility to,supervise an;access token.of .a-slot
physical interface: interface between two eguipments

NOTE: Adopted from TR 101 287 [1].

physical link: unidirectional connection between the transmitter of one physical interface and the receiver of another
physical interface

quark: smallest resource unit thet is one slot wide and one physical link long

NOTE: Used to model dynamic resource management on a bypass chain.
return physical interface: physical interface that receives reply messages from a neighbouring node
switch: nodethat is capable of switching slots from one physical interface to another
slot: time slot within aframe, capable of transporting 64 bits of data or a number of special codes
topology: specific physical, i.e. real, or logical, i.e. virtual, arrangement of the elements of a network

NOTE: Two networks have the same topology if the connection configuration is the same, although the networks
may differ in physical interconnections, distances between nodes, transmission rates, and/or signal types.

ETSI



3.2

For the purposes of the present document, the following abbreviations apply:

AD
arSF
BC
BCC
CMI
DCAP
DCC
DCFF
DCP
DLSP
DO
DPP
DRP
DRMP
DSl
DST
DSTI
DSYP
DTM
FIFO
ID

I
PrRpy
QRequest
QReturn
QT
SDL
TDM
usl

10

Abbreviations

Allocation Domain

Trail Signal Failure action

Bypass Chain

Bypass Chain Change

Channel Multiplexing Identifier
DTM Channel Adaptation Protocol
DTM Control Channel function

DTM Control Filtering and Forwarding

DTM Channel Protocol

DTM Link State Protocol
Dynamic Ownership

Detection Point Processing
DTM Routing Protocol

DTM Resource Management Protocol
DownStream physical Interface
DTM Service Type

DTM Service Type Instance
DTM SY nchronization Protocol
Dynamic synchronous Transfer Mode
First In First Out

IDentity

physical interface address
Probe Reply

Quark Request

Quark Return

Quark Transfer

Standard Description Language
Time Division Multiplex
Upstréam’ Physicd interface

ETSI ES 201 803-2-1 V1.1.1 (2002-10)

4

Data link management system overview

A DTM network is composed of connected DTM nodes. A DTM node has one instance of the DTM protocol stack, and
one or severa physical interfaces. The technology support TDM switching and add/drop/bypass switching resulting in
that the physical links of the nodes can be connected forming for example rings. The nodes can then be further
connected to form a meshed network consisting of for example rings, point-to-point links and buses. The present
document describes the management of data links. Throughout the present document, aDTM nodeisdrawn asin
figure 1, when topologies are shown. The picture shows a DTM node named 'B’, with two physical interfaces, named

B:1 and B:2.

Figure 1: Node representation
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4.1 Physical interfaces and physical links

A physical interface has a receive side and a transmit side. One property of the physical interfacesis that time slots can
be bypass switched, in which data from atime slot on the receive side, is transparently copied to the same time slot on
the transmit side of the physical interface. Bypass switching is default behaviour for time slots unless they are explicitly
used for transmitting data on.

Slot 0, which isthe first time slot in each DTM frame, is aways used for transmitting data on and is thus never bypass
switched.

A physical link, the smallest topological unitina DTM network, is the direct connection from the transmit side of a
physical interface to the receive side of a physical interface. In the real world, the physical link istypically synonymous
to afibre.

Since physical links are unidirectional, an arrow is used to depict the direction of data flow. Figure 2 shows DTM nodes
A and B, connected with a physical link from A:1to B:1.

1 1
A 2 B
3

Figure 2:/Physical links

Some times physical interface B:1 is said to'be‘downstream of physical interface A:1, and A:1 upstream of B:1.

4.2 Bypass:chains

When the physical links are connected such that data can be bypass switched in a circle, the full circle of physical links
isreferred to as alooped bypass chain. When physical links are connected such that data can be transferred through
bypass switching, but not in a circle, the full range from the unconnected receive side to the unconnected transmit side,
is called an open-ended bypass chain. In figure 3, afew examples of bypass chains are shown.

Pl
R ) N [ S
e e vy
Two open ended bypass-chains Ring
forming a double-bus (closed bypass-chain)

Figure 3: Bypass chains

DTM signalling is bi-directional, which means that single open-ended bypass chains are useless. Bypass chains cannot
be discovered or used, unless they together allow bi-directional communication. All looped bypass chains allow bi-
directional communication.

A number of ways of combining bypass chains that allow bi-directional communication are common enough to have
been given names, see figure 4.
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Un-terminated double-bus Single ring
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Double-bus with one terminating node

Double-bus with two terminating nodes

ot I3 /ﬂ 0
[
[ ]
Point-to-point Dual ring‘

Figure 4:'Combination’of bypass chains

These are not the only valid combinations, however, and it is perfectly legal to add extra bypass chainsto all the above,
or to build completely different topologies, as long as the bypass chains follow two simple rules.

. All circular bypass chains are legal.

For all open-ended bypass chains, there must be at least one physical link in the opposite direction for every
physical link that constitutes the open-ended bypass chain.

For invalid combinations, all circular bypass chains are still usable.

7 L]
M\
HjR ] Hin ]
Ty Ty
L] L]
Xﬁ /ﬁ
Single-bus alongside ring or

double-bus in reverse
direction (valid combination)

Single-bus alongside ring or
double-bus in same direction
(invalid combination, the bus
is not available)

Figure 5: Example of valid and invalid combinations of bypass chains

The services and protocols described in the present document all operate on bypass chains and deal with physical
interfaces rather than DTM nodes.
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4.3 Control Services

DTM provides two types of control services that the protocol stack uses for communicating with peering nodes. The
Slot-0 service for unidirectional communication over a physical link, and the DTM Control Channel service, DCC,
which allows communication over bypass chains. The Slot-0 service is both used for start up communication for some
functions and as the normal communication for system critical functions. The DCC service provides a more efficient
service with more capacity and shorter delay for communicating over a bypass chain with several physical interfaces
connected.

4.4 Topology Management

The DTM system automatically discovers of topologies of the bypass chains, and monitors changesin their topology.
Thisfunction is handled by the DTM Link State Protocol (DL SP), which discovers and monitors all valid combinations
of bypass chains. DL SP also discovers when new nodes are added to the network and when nodes fail. DL SP operates
as a continuous monitoring process. One important aspect of topology management isto allow for topology changes
with a minimum of disturbance of the network.

4.5 Resource Management

The DTM Resource Management Protocol (DRMP) handles control of transmission resources over bypass chains.
Resource Management handles the right to use atime dot for transmission and the right to administer usage rights. The
latter function is referred to as slot ownership.

A physical interface owns a set of time slots on the bypass chain. The owner of atime slot hastheright to useiit for
transmission, but can also lend'the right to anotherphysical interfaceif itisinigreater need. Ownership can either be
statically configured on a bypass chain, or dynamic. In‘thelatter case, the Dynamic Ownership part of DRMP,
distributes ownership along the physical interfaces on the bypass:ehainaceording to a configured policy. Typically the
physical interfaces are configured to own an equal share that exhausts the capacity of the bypass chain.

Theright to transmit on atime slot can be limited spatially,’so-as'to coveronly as many physical links asis needed on a
bypass chain for the intendedtransmission.-On the next:physical: link: downstream.of thereceiver, and the next physical
link upstream of the transmitter, the sametime slot/can be used;again for| other data transmissions. This spatial reuse of
time slotsisreferred to as slot scoping.

5 Slot-0 Service

5.1 Functionality

Slot-0 is a ssimple mechanism to send messages to the next directly connected downstream node.

5.1.1  The Slot-0 data transport

The Slot-0 service can receive and allow transmission of data on Slot-0 for al physical interfaces on anode. The first
dlotinaDTM frame, slot number zero, must never be bypassed by the physical interfaces. Thisisto ensure that a
message from an upstream node only reaches the first downstream node on the physical link.

51.2 Control traffic over Slot-0

Slot-0 does not contain any addressing information. The messages must be formatted according to DCAP-1. There are
no other restrictions on the payload of the control message being transported. When a message is received, the received
message is forwarded to the Slot-0 client, if there isaclient that corresponds to the Channel Multiplexing Identifier
(CMI) number in the message header. If the CMI number is not known the message is discarded. The Slot-0 service
shall under no circumstances retransmit received messages on any physical interface.
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