ETSITS 101 882-5 v4.1.1 o031

Technical Specification

Telecommunications and Internet Protocol
Harmonization Over Networks (TIPHON) Release 4;
Protocol Framework Definition;

Part 5: Transport control service

D




2 ETSI TS 101 882-5 V4.1.1 (2003-11)

Reference
DTS/TIPHON-03016-5R4

Keywords

control, interface, IP, meta-protocol,
protocol, transport

ETSI

650 Route des Lucioles
F-06921 Sophia Antipolis Cedex - FRANCE

Tel.: +334 9294 42 00 Fax: +33 4 93 65 47 16

Siret N° 348 623 562 00017 - NAF 742 C
Association a but non lucratif enregistrée a la
Sous-Préfecture de Grasse (06) N° 7803/88

Important notice

Individual copies of the present document can be downloaded from:
http://www.etsi.org

The present document may be made available in more than one electronic version or in print. In any case of existing or
perceived difference in contents between such versions, the reference version is the Portable Document Format (PDF).
In case of dispute, the reference shall be the printing on ETSI printers of the PDF version kept on a specific network drive
within ETSI Secretariat.

Users of the present document should be aware that the document may be subject to revision or change of status.
Information on the current status of this and other ETSI documents is available at
http://portal.etsi.org/tb/status/status.asp

If you find errors in the present document, send your comment to:

editor@etsi.org

Copyright Notification

No part may be reproduced except as authorized by written permission.
The copyright and the foregoing restriction extend to reproduction in all media.

© European Telecommunications Standards Institute 2003.
All rights reserved.

DECT™, PLUGTESTS ™ and UMTS™ are Trade Marks of ETSI registered for the benefit of its Members.

TIPHON™ and the TIPHON logo are Trade Marks currently being registered by ETSI for the benefit of its Members.
3GPP™is a Trade Mark of ETSI registered for the benefit of its Members and of the 3GPP Organizational Partners.

ETSI


http://www.etsi.org/
http://portal.etsi.org/tb/status/status.asp
mailto:editor@etsi.org

3 ETSI TS 101 882-5 V4.1.1 (2003-11)

Contents

Intellectual Property RIGNES.........oo et 5
0 Yo (o SRS 5
gLl [N o1 o] o [OOSR 5
1 o010 PR 6
2 L= £ 101 6
3 Definitions and @DDreVIELIONS...........oieieieieieeses ettt n e 7
31 D= T 0 T] (0] TP P PR PRTUPTPRUSUSII 7
3.2 ADDIEVIBLIONS ...ttt e bt h e h e h et e e s e oo b e e bt eh e e b e et et e Rt eb e e Rt e Rt e e e R e bt sheebenneeneennen 7
4 TraNSPOIT COMEIOI SEIVICE. ... ettt h e bt bbbt nr st bbb e e s e 7
4.1 PUIMOSE. ... e et e a e h e e b b e e e e e e s ae e s R e e e e e e e e e 7
4.2 (DTS o ] o 1o o TSP U TSP 7
43 0100 L1 =S SRS 7
431 ProViSION/WITNOFBWEL .......ccueiiiieiiie e bt bt bt ae et e e et e e ebe st ene e e ennan 7
432 NOIMEI PrOCEAUIES.........eceeeeteeieeieesieeteseeseesteeste e teestessaesseesseesseesseeseeneeaaseaseasseenseenseensennsesneesaeesneenseenseansnan 7
4321 ACHVELTON/AEACTIVALION ...ttt bbbttt e b se e sb e s bt s bt e e s e besaesbesneeneennens 7
4322 (i oo Lol aIr=TaTe o] o = 1 o o USSR 8
4.3.3 EXCEPLIONAl PrOCEAUIES........eeieeeiee ettt ettt e e s ae s e e s e e teeeeeaeesseesseenteenteesteentesneesaeesneenseenseenenans 8
4.4 Interaction with other services or service CapalilitiES..........ooveii e 8
44.1 Lo e o g IS = ot P 8
4.5 Service capabilities used in Service defiNItION...........coi i 8
4.6 L0 =L o7 0P (V7o T 8
5 Functional entity model and information flOWS ..........ooeoir e s 9
5.1 FUNCLIONE ENLILY MOUEL .......eeeieeece ettt e s re e te e be e tessseesaeenseenseenseenaenseesennnenn 9
51.1 DeSCription Of MOEL ........ueiieie et et e et ees e sreesseesteentesseesaeesneenaeenseennnans 9
5.1.2 Description of fTUNCLIONEl ENLITIES.........ccoieicieice et reeaeeeesneeenes 10
5121 =0 o Lo A U PSRRI 10
5122 I 3 BRSPS 10
5.1.2.3 T 2 T ettt ettt ettt ee e ee et ee et ee et eee et eeeee et e ee et en et er et en e en e eeneees 10
5.1.2.4 T E BT e cveteeeee e eee e e ee e e e e e ee e e e e et en e e st ee et et e ee e e e e e ee et eeeee et neee et eneee e e eneen e en e eeen e eeneees 10
52 INFOMMEETON FLOWS....... ettt ettt et e st e be s ee et e s aeen e e e e e e seeseesaeeneeneeneeneees 10
521 Definition of iNfOrmMation FIOWS.........coiiii et neen 10
5211 REBITONSNI 8Lttt b bbb e b b e b e b e se bt b seeb e sb et ebesae e ebesbe e enen 10
52111 TrANSPOITRESEIVE. ... ettt bbbttt b e et e e b e e st e e e be e e sbeeebee e sbeeenbeeesaeeenaeas 10
52112 I 0 10 7 A == o S SSS 11
52.1.13 TraNSPOMREIEASE ..ottt e et e e et enn e naeeraenreenren 11
5212 [ e 0] 115 1T 1 o SR 12
52121 F NS0T == o T | 12
52122 REIEASEINGIESSPOINL.........eecteeieeieee ettt e st e e see s e sae e saeesaeeneeeseeeseasseesreesseeseensenneennes 12
52123 CONNECH NGIESSPOINT ...ttt bbbt b et b e n e 12
5213 REIBITONSNI FC .ttt bbb bbb e b b e ne bt b e st ebesb et ebesae e ebesbenenen 13
52131 ASSIGNEGIESSPOINL .......veeeuiitereeteete ettt ettt sttt et b e et b e st et b e et b e se et eb e se e e eb e s e e e ebesae e ebesne e erens 13
52132 REIEASEEQGIESSPOINE. ... ettt sttt eb ettt b bbb e bt b e bt e e et b s b e ens 13
5.2.2 007 TS 13
5221 RESENVELION NOIA LIMIEY ...ttt e e se e st aeese e e e seesbeseesseeneeneeneen 13
523 INFOrMation fFIOW SBOUEIICES........c.ueiee ettt e st e st e teesteesaesse e beenteenteeneesneennes 14
5231 [N LT 0= 0] 7= 4 o] S 14
5.2.3.2 Lot o) o] 0 o = 1Y/ o | S 16
5.3 Transport service functional entity ACHIONS...........ceiiee et raesraesrees 18
531 YA (0 Y0 I O 18
532 ACHONS O T2 TE ittt ettt ettt e et e et e e be et e s atesaeesaeesaeebeenteeaseeaeasteetaentens 19
5.33 ACHONS Of T EBETE i iuieitieite ettt ettt e et et e e be et e s atesaeesaeesaeebeenteenseeseasbeenteentens 20
54 Transport control service functional entity BENAVIOUN ...........c..coiiiiii 20
54.1 Information flows specified aS ASN.L OPEIaLiONS ........cccierieireriee e 20

ETSI



4 ETSI TS 101 882-5 V4.1.1 (2003-11)

54.2 ST aT= Y01 Lo I TR 23
54.3 ST aT= Y L0 L0 I TR 34
544 ST aT= VLo Lo I o TSR 40
55 Allocation of functional eNtitieSt0 AOMAINS........c.eeiiiiiieiecie e e e e e e s eaae e s e s sbe e e s esareeessareeas 45
Annex A (informative): Simulation and validation SDL mMOdEl ...........cceeiiiieiiiieieeee e 46
11 SRR 47

ETSI



5 ETSI TS 101 882-5 V4.1.1 (2003-11)

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

This Technical Specification (TS) has been produced by ETSI Project Telecommunications and Internet Protocol
Harmonization Over Networks (TIPHON).

The present document is part 5 of amulti-part deliverable. Full details of the entire series can be found in part 1 [1].

Introduction

The present document is a product in TIPHON Release 4 (see TR 101 301) of step C of the TIPHON devel opment
process described in TR 101 835.
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1 Scope

The present document defines the stage 1 and stage 2 (as defined by ITU-T Recommendation 1.130 [6]) requirements
for the transport control service.

2 References

The following documents contain provisions which, through reference in thistext, 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.

e For a specific reference, subsequent revisions do not apply.
» For anon-specific reference, the latest version applies.

Referenced documents which are not found to be publicly available in the expected location might be found at
http://docbox.etsi.org/Reference.

[1] ETSI TS 101 882-1: "Telecommunications and Internet Protocol Harmonization Over Networks
(TIPHON) Release 4; Protocol Framework Definition; Part 1: Meta-protocol design rules,
development method, and mapping guideline”.

[2] ETSI TS 101 314: "Telecommunications and Internet Protocol Harmonization Over Networks
(TIPHON) Release 4; Abstract Architecture and Reference Points Definition; Network
Architecture and Reference Points'.

[3] ETSI TS 101 878: "Telecommunications and Internet Protocol Harmonization Over Networks
(TIPHON) Release 4; Service Capability Definition; Service Capabilities for TIPHON Release 4".

[4] ITU-T Recommendation Z.100: " Specification and description language (SDL) with
corrigendum 1".

[5] ITU-T Recommendation X.680: "Information technology - Open Systems I nterconnection -
Abstract Syntax Notation One (ASN.1): Specification of basic notation".

[6] ITU-T Recommendation 1.130: "Integrated Services Digital Network (ISDN); Method for the
characterization of telecommunications services supported by an ISDN and network capabilities of
an ISDN".

[7] ETSI TR 101 301: "Telecommunications and Internet Protocol Harmonization Over Networks

(TIPHON) Release 3; Release Definition; TIPHON Release 3 Definition”.

[8] ETSI TR 101 835. "Telecommunications and Internet Protocol Harmonization over Networks
(TIPHON); Project method definition™.
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3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions given in TS 101 878 [3] apply.

3.2 Abbreviations

For the purposes of the present document, the abbreviations given in TS 101 878 [3] and the following apply:

ASN.1 Abstract Syntax Notation 1
ETF Egress Transport Flow
FE Functional Entity
ITF Ingress Transport Flow
MSC Message Sequence Chart
PDU Protocol Data Unit
QoS Quiality of Service
SDL Specification and Description Language
TC Transport Control
TFE Transport Functional Entity
TRM Transport Resource Management
TU Transport User
UML Unified Modelling Language
4 Transport control service

4.1 Purpose

The Transport Control (TC) service provides a means of reserving, assigning and releasing specific transport
capabilities to control inter-domain transport connections.

4.2 Description

The Transport Control service establishes the transport capabilities to support the |P Telephony Application plane. The
TC service alowsthe TC service user to reserve and allocate transport resources, fulfilling specific QoS requirements
and thereby establish QoS specific inter-domain transport connections. Release of allocated transport resources and
connectionsis also controlled viathe TC service.

4.3 Procedures

43.1 Provision/withdrawal

The transport control service shall be available to all transport service usersin a TIPHON system.

4.3.2 Normal procedures

4321 Activation/deactivation

The transport control service shall be permanently activated.

ETSI
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4.3.2.2 Invocation and operation

The TC service shall be invoked by atransport user agent requesting reservation of a transport resource with specific
transport capabilities.

Allocated transport resources shall be released upon request from the transport user.

4.3.3 Exceptional procedures

If atransport resource reservation or activation request fails the transport user agent shall be notified. The following
causes of failing to reserve requested transport resources may be reported:

. transport resource not available;
. requested transport resource not supported;
. previous or next domain connection address can not be identified.

The activation of reserved transport resource failsif the resources have been released due to reservation time expiration.

4.4 Interaction with other services or service capabilities

In the transport layer domain TIPHON Release 4 defines the following additional service capabilities.

441 Media control service

No interaction.

4.5 Service capabilities used in service definition

Although not explicitly identified, aspects of the following services and service capabilities are used in definition of the
transport control service:

. simple call service.

The TIPHON Release 4 service capabilities are defined in [3].
4.6 Overall behaviour

The UML activity diagram in figure 1 shows the dynamic transport service signalling for a TIPHON system providing
transport control service.

ETSI
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Activated

Transport resource
request

Allocate transport
resource

Transpoft resource
allocation response

Resource allocation
failed

Reject resource Transport resources
allocation allocated

Transpor{ resource
release|request

Activated

Figure 1. Overall behaviour of transport control service signalling

5 Functional entity model and information flows

5.1 Functional entity model

51.1 Description of model

The functional model of the transport control service shall comprise of the following transport control service functional
entities:

. TU the Transport User that instigates the transport service request;

*  TFEltgym the Transport Resource Management functional entity;

. TFE2 1 the Transport Flow functional entity handling ingress connection requests;
. TFE3gTe the Transport Flow functional entity handling egress connection requests.

The following functional relationships shall exist between these MFEs:

. ra between the TU and the transport resource management functional entity (TFE1gy);

. rb between the transport resource management functional entity (TFE1;zy,) and the ingress
transport flow functional entity (TFE2,1g);

. rc between the transport resource management functional entity (TFE1;g,,) and the egress
transport flow functional entity (TFE4grr).

ETSI
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| TFE2|T|: | |TFE3ETF|

Figure 2: Transport control service functional entity model

5.1.2 Description of functional entities

5121 Transport User

The TU acts on behalf of a media control entity to request or respond to reservation, allocation, or release of transport
capabilities.

5.1.2.2 TFE1trm

The transport resource management functional entity controls reservation, allocation, and release of transport resources
based on local state information.

5.1.2.3 TFE2i1e

The transport flow functional entity controlling the ingress points of the transport domain.

5.1.2.4 TFE3eTe

The transport flow functional entity controlling the egress points of the transport domain.

52 Information flows

521 Definition of information flows

NOTE: Inthetableswithin this clause, the following convention is used in the "value" columns. Un-bulleted lists
of valuesindicate that all itemsin the list are included in the associated information element; bulleted lists
of valuesindicate that only oneitemin thelist isincluded in the information element.

5.21.1 Relationship ra

52111 TransportReserve

Transpor t Reser ve isaconfirmed information flow that shall be sent across relationship ra from the transport user
to TFE1Ry, to reserve transport resource. Table 1 lists the information elementsin the Tr anspor t Reser ve

information flow.

ETSI
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Table 1: Contents of Tr ansport Reserve

(forward path)

TransportReserve
Information element Value Request Response
Bearerldentifier Alphanumeric "handle" M
Transport QoS parameters Maximum delay, M O (see notel)
Maximum packet delay variation,
Maximum mean packet loss
Transport parameters qualifier - Transport QoS parameters indicate M
total remaining budget
- Transport QoS parameters indicate
budget available per domain
Traffic descriptor Media peak rate, M
Maximum media frame size
PreviousDomainEgressAddress Network specific address M

NextDomainAddress

Network domain address

O (see note 2)

UserDomainAddress

Network specific address

O (see note 2)

Egress Point (forward path)

Network specific address

O(see note 3)

Result - Transport resource reserved M
- Rejection cause
- resource unavailable
- destination unknown
NOTE 1: This information element shall be included if the value of the transport parameters qualifier in the request is
"Transport QoS parameters indicate total remaining budget".
NOTE 2: Exactly one of these information elements must be present.
NOTE 3: The EgressDomainAddress shall be included if information element value "result" is "transport resource
reserved".
5.2.1.1.2 TransportAssign

Transport Assi gn isaconfirmed information flow that shall be sent across relationship rafrom the transport user to
TFE1Ry to alocate areserved transport resource. Table 2 lists the information elementsin the Tr anspor t Assi gn

information flow.

Table 2: Contents of Tr anspor t Assi gn

TransportAssign

(backward path)

Information element Value Request Response
Bearerldentifier Alphanumeric "handle" M
Next Domain Egress point Network specific address M

Egress point (backward path)

Network specific address

O (see note)

Result - Reserved Connection completed M
- Rejection cause
- unable to complete
connection
NOTE:  Shall be present if result is "transport resource assigned".
5.2.1.1.3 TransportRelease

Transport Rel ease isan unconfirmed information flow that shall be sent across relationship rafrom the transport
user to TFE1 R, to release an alocated transport resource. Table 3 lists the information elements in the

Tr anspor t Rel ease information flow.

Table 3: Contents of Tr ansport Rel ease

TransportRelease

Information element

Value

Request

Bearerldentifier

Alphanumeric "handle"

M
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Assi gnl ngr essPoi nt isaconfirmed information flow that shall be sent across relationship rb from TFE1l;gy, to
TFE2, ¢ to identify and connect the ingress point and to connect it to the intra domain connection. Table 4 lists the
information elementsin the Assi gnl ngr essPoi nt information flow.

Table 4: Contents of Assi gnl ngr essPoi nt

AssigningressPoint

Information element Value Request Response
Bearerldentifier Alphanumeric "handle" M
Transport QoS parameters Maximum delay, M O (see note)
Maximum packet delay variation,
Maximum mean packet loss
Traffic descriptor Media peak rate, M
Maximum media frame size
PreviousDomainEgressAddress Network specific address M
ConnectionAddress (forward path) Network specific address M
ConnectionAddress (backward path) Network specific address M
Result - IngressAssigned M
- Rejection cause
- resource unavailable
- Address not found

NOTE: This information element shall be included if Result is "IngressAssigned". It reports the resource allocated by
the egress connection.
5.21.2.2 ReleaselngressPoaint

Rel easel ngr essPoi nt isan unconfirmed information flow that shall be sent across relationship rb from TFELgy,
to TFE2 1 to release the transport resources allocated by the specified bearer. Table 5 lists the information elementsin
the Rel easel ngr essPoi nt information flow.

Table 5: Contents of Rel easel ngr essPoi nt

ReleaselngressPoint

Information element

Value

Request

Bearerldentifier

Alphanumeric "handle"

M

5.2.1.2.3

ConnectlngressPoint

Connect | ngr essPoi nt isaconfirmed information flow that shall be sent across relationship rb from TFEl gy, to

TFE2, 1 to connect the reserved ingress point and the next domain egress point for the backward transport path. Table 6

lists the information elementsin the Connect | ngr essPoi nt information flow.

Table 6: Contents of Connect | ngr essPoi nt

ConnectingressPoint

Information element Value Request Response
Bearer Identifier Alphanumeric "handle" M
Next Domain Egress point Network specific address M
(backward path)
Result - Connection made M
- Rejection cause
- unable to connect

ETSI
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5.2.1.3 Relationship rc

5.2.1.3.1 AssignEgressPoint

Assi gnEgr essPoi nt isaconfirmed information flow that shall be sent across relationship rc from TFEl;gy, to
TFE3g7E to connect an egress point to the next domain and the egress point to the specified intra domain connection.
Table 7 lists the information elementsin the Assi gnEgr essPoi nt information flow.

Table 7: Contents of Assi gnEgr essPoi nt

AssignEgressPoint

Information element Value Request Response
Bearerldentifier Alphanumeric "handle" M
Transport QoS parameters Maximum delay, M O (see note 1)

Maximum packet delay variation,
Maximum mean packet loss

Traffic descriptor Media peak rate, M

Maximum media frame size
NextDomainAddress Network domain address O(see note 2)
UserDomainAddress Network specific address O(see note 2)
ConnectionAddress (forward path) Network specific address M
ConnectionAddress (backward path) Network specific address M
EgressAddressFw Network specific address O(see note 3)
EgressAddressBw Network specific address O(see note 3)
Result - EgressAssigned M

- Rejection cause
- resource unavailable
- address not found
NOTE 1: The Transport QoS parameters information element shall be present if the Result element returns value
"EgressAssigned" and information element UserDomainAddress was present in the request. It reports the
actual resource allocated by the egress connections.
NOTE 2: Exactly one of these information elements shall be present.
NOTE 3: The forward and backward path EgressAddress information elements shall be present if the Result element
returns value "EgressAssigned".

5.2.1.3.2 ReleaseEgressPoint

Rel easeEgr essPoi nt isan unconfirmed information flow that shall be sent across relationship rc from TFELgy,
to TFE3gg to release the transport resources allocated to the specified bearer. Table 8 lists the information elementsin
the Rel easeEgr essPoi nt information flow.

Table 8: Contents of Rel easeEgr essPoi nt

ReleaseEgressPoint
Information element Value Request
Bearerldentifier Alphanumeric "handle" M

5.2.2 Timers

5221 Reservation hold timer

A transport Reservation Hold Timer in TFE1g is used to ensure that reserved transport resources are not held

indefinitely if aTr ansport Assi gn request information flow is not received within a certain time after
reserving the transport resources. The period of the Reservation Hold Timer isimplementation dependent but shall bein
the range of 8 seconds to 15 seconds.
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5.2.3 Information flow sequences

A standard specifying TIPHON meta-protocols for transport service signalling shall provide signalling proceduresin
support of the information flow sequences specified below.

In the figures, transport service signalling information flows are represented by solid arrows. Within a column
representing a media control signalling functional entity, the numbers refer to functional entity actionslisted in
clause 5.3.

The following abbreviations are used:

. regq request;
. resp response.
5.2.3.1 Normal operation

Figure 3 shows the information flows for successful reservation and assignment of transport resources.

rc
Transport ra rb
User TFEerM TFE%TF TI:E‘?’ETF
TransportReserve.req
101 |AssigningressPoint.req

201
AssigningressPoint.resp

102|" (IngressAssigned,
[ | TransportQoSParms)

AssignEgressPoint.req

301
ssignEgressPoint.resp

103|" (EgressAssigned,

AssignedEgressAddr,
TransportReserve.resp TransportQoSParms)
(ResourceReserved, ReserveTimer
AssignedEgressAddr,
TransportQoSParms)

TransportAssign.req

104

IConnectingressPoint.red

onnectingressPoint.regp

) 105
TransportAssign.resp [ |

(ResourceAssigned)

Figure 3: Successful transport resource allocation
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Figure 4 shows the information flows for release of transport resources.

rc

Transport ra rb
User 4’T—|:E]TRM TFE%TF TFE3ETF

TransportRelease.req
(Bearerldentifier) 106

ReleaselngressPoint.re

203

ReleaseEgressPoint.re

302

Figure 4: Transport resource release
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5.2.3.2 Exceptional behaviour

Figure 5 shows unsuccessful transport resource assignment due to media resource reserve time expiration.

rc

Transport ra rb
User 4,TFEJTRM TFEZ,, TFE3

TransportReserve.req

101[AssigningressPoint.req

201

AssigningressPoint.resp
102| (IngressAssigned,

—1 TransportQoSParms)
AssignEgressPoint.req
) ) 301
AssignEgressPoint.resp ]
103 (EgressAssigned,
— AssignedEgressAddr,
TransportQoSParms)
TransportReserve.resp ]
(ResourceReserved, ReserveTimer
AssignedEgressAddr,
TransportQoSParms)
107
ReleaselngressPoint.r:
203
[ |ReleaseEgressPoint.re:
TransportAssign.req 302

108

TransportAssign.resp

(NoLongerAvailable)

Figure 5: Unsuccessful transport allocation due to reservation timeout
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Figure 6 shows unsuccessful transport reservation due to required transport resource not being available. Similar
scenarios exist when in TFELgy, or TFE2 1 sufficient resource is not available.

rc

rb

Transport ra
User 4{ TFE]TRM TFE%TF | TFE3ETF |

TransportReserve.req

101jAssigningressPoint.req

201

\ssigningressPoint.resp

102" (IngressAssigned,
—{ TransportQoSParms)
AssignEgressPoint.req

303
AssignEgressPoint.resp [

109 ResourceNotAvailable)

ReleaselngressPoint.reg

TransportReserve.resp 203

(ResourceNotAvailable)

Figure 6: Unsuccessful transport reservation due to resource not being available.
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Figure 7 shows unsuccessful transport resource reservation due to next domain address could not be identified. Similar
cases exist when the previous domain can not be determined.

rc

Transport ra rb
User 4’T—I:E]TRM TFE%TF TFE3ETF

TransportReserve.req

101jAssigningressPoint.req

201

AssigningressPoint.resp
102| (IngressAssigned,
[~ TransportQoSParms)

304

\ssignEgressPoint.resp
110 (AddressNotFound)

ReleaselngressPoint.req

TransportReserve.resp 203

(NextDomainNotFound)

Figure 7: Unsuccessful transport reservation due to next domain address not found

5.3 Transport service functional entity actions

The following conventions are used to identify information flows in the descriptions of TFE actions:

. an information flow isreferred to asa "request” at the TFE that sendsit and as an "indication" at the TFE that
receivesit;

. the corresponding confirmation is referred to as a"response” at the TFE that sendsit and as a " confirmation” at
the TFE that receivesit.

The following TFE actions shall occur at the pointsindicated in the figures of clause 5.2.3.

531 Actions of TFE1ltgrm

101 Onreceipt of aTr anspor t Reser ve indication from the Transport User (TU), TFEL;gy, shall

check if the resource request complies with the transport policy and if an intra domain connection
fulfilling the transport resource requirement is available. If so, TFE1;gy, shall adlocate the

connection and send an Assi gnl ngr essPoi nt request to TFE2 1 to assign the ingress point

and connect thisto the allocated intra domain connection. The request parameters shall include
also the remaining transport resource budget to enable TFE2 1 to check if the ingress point can

fulfil the transport requirements,
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When asuccessful Assi gnl ngr essPoi nt confirmation is received, TFE1;gy, shall calculate

the available transport resource budget for the egress point and send an Assi gnEgr essPoi nt
request to TFE3y to assign the egress point and connect this to the allocated intra domain

connection;

When a successful Assi gnl ngr essPoi nt confirmation is received from TFE3rg, TFEl1gy

shall prepareand send aTr anspor t Reser ve response indicating successful reservation, the
assigned egress address, and the remaining QoS transport budget in case total transport budget was
indicated inthe Tr anspor t Reser ve request. TFE1 g, shall also start the resource reservation

timer;

Onreceipt of aTr ansport Assi gn indication from TU, the reservation timer shall be stopped
and TFE1qg), shall prepare and send al ngr essConnect request to TFE2 ¢ with the specified

next domain forward path egress address to connect to the reserved ingress point;

Receiving aConnect | ngresspoint confirmation from TFE2z with result
" Connection made’, TFElgy shall sendaTr ansport Assi gn confirmation to TU with

result "Reserved Connection completed” and the Egress point address of the backward transport
path;

ReceivingaTr anspor t Rel ease indication, TFE1g,, shall release the allocated transport

resource from the connection associated to the bearer identifier, and send release requests to
TFE2,1r and TFE3 g to release the associated transport resource of the ingress and egress points,

If the reservation timer expires, TFE1g), shall release the allocated transport resource from the
connection and send release requests to TFE2, g and TFE3 ¢ to release the associated transport
resource;

Onreceipt of aTr anspor t Assi gn indication from TU when the resource reservation timer has
expired, TFE1;gy, shall prepare aTr anspor t Assi gn response with result "resource no longer
available" and send it to TU;

On receipt of an Assi gnEgr essPoi nt confirmation from TFE3g ¢ indicating transport
resource not available, TFE11gy, shall release the connection resource, send a

Rel easel ngr essPoi nt request to TFE2;pand send a Tr anspor t Reser ve response to
TU indicating "transport resource not available";

On receipt of an Assi gnEgr essPoi nt confirmation from TFE3y indicating next domain
address not found, TFE1g), shall release the assigned connection resource, send a

Rel easel ngr essPoi nt request to TFE2 1, and send a Tr anspor t Reser ve response to
TU indicating "next domain address not found".

Actions of TFE21¢

On receipt of an Assi gnl ngr essPoi nt indication from TFE1gy,, TFE2 1 shall check if the

previous domain can be identified and if sufficient transport resource is available at the ingress
point. If so, TFE21¢ shall alocate the ingress point and connect the ingress point and the

connection address provided in the request, and send an Assi gnl ngr essPoi nt response to
TFE1;gy indicating successful allocation of resource at the ingress point. In case of successful

resource allocation also the remaining transport resource budget shall be passed in the assign
response;

Receiving aConnect | ngr essPoi nt indication from TFEl;gy,, TFE2, shall connect the

ingress point reserved for the backback path and the specified next domain egress point for the
backward transport path, and send a Connect | ngr essPoi nt response to TFELgy;
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203: On receipt of aRel easel ngr essPoi nt indication, transport resource associated to the ingress
point for this bearer identifier shall be released and the connection to the intra domain address
removed.

5.3.3 Actions of TFE3g+¢

301 On receipt of an Assi gnEgr essPoi nt indication from TFELgy, TFE3g g shall check if the

next domain can be identified and an egress point with sufficient transport resource can be
identified. If so TFE3y shall allocate the bearer identifier to this egress point, connect it to the

intra domain connection address provided in the request, and prepare an Assi gnEgr essPoi nt
response to TFE1 ), indicating successful resource assignment and the assigned egress address,

302: Receiving aRel easeEgr essPoi nt indication, TFE3 1 shall release al transport resources
alocated for this bearer identifier and remove the connection to the intra domain address;

303: When an Assi gnEgr essPoi nt indication from TFE1g), is received for which the transport
resource requirement can not be fulfilled, TFE3y shall prepare an Assi gnEgr essPoi nt
response to TFE1;gy, indicating that requested transport resource is not available;

304 On receipt of aAssi gnEgr essPoi nt indication from TFELgy, TFE21¢ shall check if the
next domain can be identified, and if not, TFE2, shall prepare an Assi gnEgr essPoi nt
response to TFE1 g, indicating that the next domain address can not be identified.

54 Transport control service functional entity behaviour

The behaviour specified in this clause isintended to illustrate typical TFE behaviour in terms of information flows sent
and received.

The behaviour of each TFE is shown using the Specification and Description Language (SDL) defined in ITU-T
Recommendation Z.100 [4].
54.1 Information flows specified as ASN.1 operations

For the purposes of modelling transport control service signalling in SDL, the information flows have been specified
using the Abstract Syntax Notation 1 (ASN.1) defined in ITU-T Recommendation X.680 [5]. The ASN.1 isshown in
table 9.

Table 9: Transport control service information flows specified as ASN.1

Transport Control Type DEFINITIONS :: =
BEG N

-- Data structures for the transport control service signals --

Transport ReserveReq_Type ::= SEQUENCE

{ bearerldentifier BearerldentifierType,
transport ParmQual i fier TransportParnQualifierType,
transport QoSPar s Transport QoSPar nsType,
trafficDescr Traf fi cDescr Type,
pr evi ousDonEgr essFw Net wor kSpeci fi cAddr Type,
next Domai nAddr ess Net wor kDomai nAddr Type OPTI ONAL,
user Domai nAddr ess Net wor kSpeci f i cAddr Type OPTI ONAL

}

Transport ReserveResp_Type ::= SEQUENCE

{ renaini ngTranspor t Budget Transport QoSPar nsType OPTI ONAL,
egr essPoi nt Fw Net wor kSpeci f i cAddr Type OPTI ONAL,
result Reservat i onResul t Type

}

Transport Assi gnReq_Type :: = SEQUENCE

{ bearerld BearerldentifierType,

next Domai nEgr essBw Net wor kSpeci fi cAddr Type
}

ETSI




21

ETSI TS 101 882-5 V4.1.1 (2003-11)

Transport Assi gnResp_Type :: = SEQUENCE

{ egressPoi nt Bw NetworkSpeci ficAddr Type OPTI ONAL,
resul t Transport Assi gnResul t Type

}

Transport Rel easeReq_Type ::= BearerldentifierType

Assi gnl ngr essPoi nt Req_Type :: = SEQUENCE

{ bearerldentifier BearerldentifierType,
avai | abl eTransport QoSParns Transport QoSPar ns Type,
trafficDescr Traf fi cDescr Type,
pr evi ousDonEgr essFw Net wor kSpeci f i cAddr Type,
connecti onAddr essFw Net wor kSpeci f i cAddr Type,
connecti onAddr essBw Net wor kSpeci f i cAddr Type

}
Assi gnl ngr essPoi nt Resp_Type :: = SEQUENCE
{ result Assi gnl ngr essResul t Type,
al | ocat edTransport QoSParns Transport QoSPar ms Type OPTI ONAL
}
Rel easel ngressPoi nt Req_Type ::= BearerldentifierType
Connect | ngr essPoi nt Req_Type ::= SEQUENCE

{ bearerldentifier BearerldentifierType,
next DonEgr essBw Net wor kSpeci fi cAddr Type

}
Connect | ngr essPoi nt Resp_Type ::= Connect Resul t Type;
Assi gnEgr essPoi nt Req_Type :: = SEQUENCE

{ bearerldentifier BearerldentifierType,
avai | abl eTransport QoSParns  Tr ansport QoSPar nsType,
trafficDescr Traf ficDescr Type,
next Domai nAddr ess Net wor kDonai nAddr Type OPTI ONAL,
user Domai nAddr ess
connecti onAddr essFw
connecti onAddr essBw

Net wor kSpeci f i cAddr Type,
Net wor kSpeci fi cAddr Type

}

Assi gnEgr essPoi nt Resp_Type :: = SEQUENCE

{ result Assi gnEgr essResul t Type,
egr essAddr essFw Net wor kSpeci f i cAddr Type OPTI ONAL,
egr essAddr essBw Net wor kSpeci f i cAddr Type OPTI ONAL,
al | ocat edTransportBudget Transport QoSParmsType OPTI ONAL

}

Rel easeEgr essPoi nt Req_Type ::= BearerldentifierType

/* -- Information el ement types -- */

Assi gnEgr essResul t Type :: = ENUMERATED

{ egressPoi nt Assi ghed,
egr essResour ceUnavai | abl e,
next Domai nAddr Not Found

}

Assi gnl ngressResul t Type :: = ENUMERATED
{ ingressPoi nt Assi gned,

i ngressResour ceUnavai | abl e
}

BearerldentifierType ::= Visiblestring

| PAddressType ::= CHO CE

{ ipv4Address | Pv4AddressType,
i pv6Address | Pv6Addr essType

}

| Pv4Addr essType :: = SEQUENCE
{ addr FourCctetsType,

port OneCctet Type
}

| Pv6Addr essType :: = SEQUENCE
{ addr SixteenCctetsType,

Net wor kSpeci f i cAddr Type OPTI ONAL,
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port SixteenCctetsType

}

OneCctet Type ::= Cctet_String( SIZE(1) )

FourCctetsType ::= Cctet_String( SIZE(4) )

Si xteenCctetsType ::= Cctet_String( Sl ZE(16) )

Net wor kSpeci fi cAddr Type ::= CHO CE
sl ot Nurber Sl ot Nunber Type, -- FOR FURTHER DI SCUSSI ON
i pAddress | PAddr essType

}

Net wor kDomai nAddr Type ::= CHO CE

{ ipv4Donai n FourCctetsType,
i pv6Domai N Si xt eenCct et sType
}

Reservati onResul t Type ::= ENUMERATED
{ bandwi dt hReserved,

bandwi dt hUnavai | abl e,

desti nati onUnknown

}

Transport QSPar nsType ::= SEQUENCE
{ maxi nunDel ay M cr oSeconds,
maxDel ayVari ati on M croSeconds,
maxMeanPacket Loss Per cent X1000
-- Packet loss is specified as % x 1000 to avoid --
-- the need for REAL nunbers when loss is |ess --
-- than one percent

}
M croSeconds ::= Integer( O .. 10000000 )

Per cent X1000 ::= Integer (0O : 100000 )

Sl ot Nunber Type :: = | nteger

TrafficDescr Type ::= SEQUENCE
{ peakFraneRat e FrameRat eType,
franmesPer Packet FraneCount Type

}

FrameRat eType ::= Integer( 1..255)
FraneCount Type ::= I nteger (0. .nmaxFraneCount)
maxFrameCount I nteger ::= 32

Connect Resul t Type :: = ENUMERATED

{ connecti onMade,
unabl eToConnect

}
Transport Assi gnResul t Type :: = Connect Resul t Type
Transport ParmQual i fierType ::= ENUVERATED

{ total Renui ni ngBudget,
budget Avai | abl eFor Domai n
}

END
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The behaviour of TFE1;g), isshowninthe SDL process diagram in figure 8 to figure 18.

Process TFE1_TRM

1012)

LCL
TransportBeserveReqParm
TransportPeservebespParm
TransportissignBegParm
TransportissignBespParm
TransportPBeleasePegqParm
AssignIngressPointPReqParm
AssigmIngressPointBespParm
ConnectIngressPointRegqParm
ConnectIngressPointRespParm
BeleaseIngressPointRegqParm
AzsigmEgressPointRegqParm
AzsignEgressPointRespParm
BaleaseEgressPointPReqParm

LCL
AllocatedloSBesource
BearerId

TransportQoSParm=Type,
BearerTdentifierType,

TransportReserveleq Tvpe,
TransportReserwvelesp_ Type,
TransporthssignPReg Type,
Transporthssignlesp Type,
TransportReleaseBeq Type,
AzzignIngressPointPReq Tvpe,
AzzignIngressPointPResp Type,
ComnectIngressPointReqg Type,
ComnectIngressPointResp Type,
RBeleaseIngressPointReg Type,
AssignEgressPointReyg Type,
AssignEgressPointResp_Tyvpe,
RBeleaseEgressPointPeq Tvpe;

BearerToConnIdMap
ConnbescrBuw
ConnbescrFu
ContectiondddrFu
ContectiondddrEuw
ContectionbescrList
ConnectionIdBwr
ConnectionIdFw
ConnectionFound
EgresshsszignPesult
EgressiddrBuw
EgressiddrFu
IngressissigmPesult
NextDowliddr
NextDonEgressBw
PreviousomnEgressFu
TermUseriddr
TrafficDescr
TransportoSParms

BearerToConnectionIdMapType - =
ConnectionbescrType,
ConnectionblescrType,
NetworkSpecifichAddrType,
NetworkSpecifichAddrType,
ContectionbescrLiscType = (.
ConnectionIdType,
ConnectionIdType,

Boolean,
AssignEgressResultType,
NetworkSpecifichAddrType,
NetworkSpecifichAddrType,
AzszignIngressResultType,
NetworkDomaindAddr Type,
NetworkSpeci ficddrType,
NetworkSpecifichAddrType,
NetworkSpecifichAddrType,
TraffichescrType,
TransportQoSParmsType;

EnptyMap,

Connectionbescr_1 .,

A* RBeservation hold timer to release transport resources if not assigned

[

within MaxPBeserveTime after reserwvation.
STNONTM MaxPeserveTime Duration = 15;

STNONTM PeserveTimeWalue Duration =

i

TIMER PBeserveTime

(BearerIdentifierType) =

HaxPeserveTime ;

DeserveTimeWalue;

Figure 8: SDL process diagram for functional entity TFE1g), (1 of 12)
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Process TFE1_TEM 2012
BuildTranzportRezerveResp GetillocatedResources
BuildAzsignEgressPoirtReq alculsteRemaining TransportBudd
Build & z=signingressPointRery FindConnections

ReleazeConnResources
ActiveConnections
it
Init
"

Figure 9: SDL process diagram for functional entity TFE1l{gy, (2 of 12)
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Process  TFE1_TRM

s port_ [ TrarspoiReserveRegParm )
erve Fi -~ Aroen ra

Bearardd = Baanerkd_irom
[ TrarsporReser veRegParm)

Transport_ | | TransportaosPanms_trom
0EPareg = | (TraraporRsser veRagm)

Trattic_ TratficDescr_from

Descr = [ TrareporiREss v EREgParm)

[Bearedd, TrarsporGoSPams,
Firud TraticDesor, ConnectionDesorlist,
seed ] ConnechionkdFw,  ConnechonidSess,

Connection
ConnacionFound)
FisLZE
TRLUE

T [TransporfieservaRespPam, Connbescrfw (= | ConnschionDescrList) ConrectionidFw])
sl mmnchewickiL inisy nllable, )

| 1

TornDascrBw ConnecionDescrLisl] ConreclionidEr

Traf (TransporFeservafespParm ) = List{ !

Hecarye Wia s T

Cetalipcaled ] |1 AlocabedQoSResouncs, ConnDescrFis,
Fesourcas Cormmibescrbee, Basrerid)

C [ TrarepoiGesPams,
Bl S R RELE )

Frl:ﬂ:l.lsl:l'm'r;__ Prenaous DomBgressfw From
EgressFw t= [ TransporPeserveRegParm)

Conneciion_ ConnlescrFwieconningrasidd
Bk o =

Conneclion_| | ConnlesscrBreiconningrassiokr
AddiBay =

[ AzsigringressPoirtReqP ann, Bearerd,
Butdtomgn]] | TrnsnaosPans, TrattcDescr,
PreniousDomBgreasFey, CorreclioniddF e,
CormschonAddrEey)

i [AagigringressFoinlReglanm)
Pinf_rj WA ri
|: iz | vinlireress

Figure 10: SDL process diagram for functional entity TFE1l1gy (3 of 12)
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Pristam  TRE1_TRK 410
wiglirrass
|
[ BzzigringressPomlPespParm) "
- Trodm
AgsagningressResul_From
[ sgringesaPon RespPem)
EI ELSE S _i ............
[T TS T ibsbevior
Trars . Rtﬂ:_:m' Al:lcumﬂuﬂl_ BlocssddotResource_From
Lo gt o bandsitrlnavalaie, ) Renorce = [Assigningres sPoiniRes pParm)
|
[ TrarspotQosPanms,
Tran (Transportfeserve_ m ABoceedauSResmrce)
RigcsgPiarmmi)
Reserva WA, 1
FALSE ( TraraportfieservefegPam)
[ e T ooreniclintiig ) TRLE
Pezed Hext_ HextDomaindddress_From
FALSE TRLIE = MLLL Doenddds =] || TrarspotFeserveRegPam)
FaLSE (TearaportFnsarseRogl
TRLE
Termliser Temillzar _ UssrDomandcddress_From
- Bddr = | |(Trarsport®eservefegPam)
Cornechian_ CornDesorFeiconnE gress.Acddr
AggFe = ||
I
Correction_| | ConmlescrBedconnGoressdiidr
BicrErer =
[AssignEgressFontRegPam,
Besrerid, TranspornQoSParms,
BuadA sz TrafcCoepor, MeiDomboks,
pressFonif Tarmilbesr Aiddr, ConnscipnssETy,
Correctionidd Bw)
As [AssgnEgrezsFoniRegPam)
Poini WA o

™)

=

Figure 11: SDL process diagram for functional entity TFE1{gy (4 of 12)
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Process TFE1_TRW 512)
Vsl gres s
|
i mi_mwwwnz
e — Trom re

AnskrEgressResul_From

|| AdocabesloSRetource From
[AssgnEgressPointRespParm])

[TrarsportGoSParms,
AT R our oa)
By s AddneasFw_Fiom
Rezerye VIE 18 AP = [AssignEgressPointFespParm)
peisazengresy | Dearsrid r;wwmm:m“:;
o Eﬂ@- TrameporimSFame,
| EiaesaAddFu)
ru-::‘._pp_ e —
i rh Tlmm;’:; [Trarceporifnser velaipParm)
|l WA
BaararToConnidveg ¥
BearnTn_| |t [.?u'\uﬂ,
ikl - orrechond ey,
. ConracsorkdE ]
EBgreex_ | |EgresssddressBvw_From
Akl By = [AasghEriaPaniResplarm)
I
SET [nirwrReserve Tine sk,
| BrservaTime(Bearadd))
Henerysd

Figure 12: SDL process diagram for functional entity TFE1{gy, (5 of 12)
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Procese TFE1_TRW Bl

Feserved

pori_ | |(TransportAssirRegPunm)
EEun_H oo [POHTFS

Bearend = | |Bearenid_From
(TransportAssirFegPanm)

Excoptionl E__F""-EE (RegervweTime
behavior i Beansrki)

1-rwwrnw;1~__ { ez unabkeToC onnict | RESET | |(RessrvaTime
FespParm = (Beaarsrikl))

Trmn [ Transgpoet Assigne P am)
A Wik ra

| |MeDomainEyressBw_From
i TransportAssgrRegPam)

|| lbearerdentiiier Bearerid,
PrRATemEgr e B MerDonEgressE |

(ConnectingressPointRegPIm)
i i

Frsirgd

Figure 13: SDL process diagram for functional entity TFE1{gy, (6 of 12)
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Process  TFE1_TRM T
(‘medcerrech
mrg‘es [Conrectingress PonfRespPam)
roc -~ from rie
Worpal T comecionis oy oot i
bahiios Prociespbatin " bauareionr
T it | exare s POl Eray B e AckirEna, I:n-rnbdi:rkF‘hL e Connsotorid s
RespPafm = resul conreciionidnds | Beararid, Bearer ToConmkdkiag)
Tr (TranspokasngrRaspfarm) recinnidEs) = | GeConnadioridbw
AgEnh T WA ra [Bwararid, BaararTolormidiap)
(Bwararid,
ConnschonidF e,
Frsbeicin _ ConnechionidBw,
ghinasinrcfe: | ConnechorDescrlied,
Be=arsr ToC onnidsp)
Releaiabgrasy]_ | Fuanerid
PR gl =
=Egr [ FeleassEgrass PonifegParm)
Poird_p v
Bemrer ToConmkiag)
FilLSE TRLE
( A:w-ed) e | [ Ansigred :I
I
Figure 14: SDL process diagram for functional entity TFE1{gy, (7 of 12)
Process TFE1_TRM G121
__1Exceprtional
Ebehavinur
gnsport_ | [(TransportAssignRegParm)
S3ign_ti -- from ra

ranzporttesion_ [{ result unableToConnect }
RespParm =

Transports [TranzportAzsignRespParm)
Assign_ VIA ra

Figure 15: SDL process diagram for functional entity TFE1{gy, (8 of 12)
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Process TFE1_TRM 12

Reserved

JonnectionldFwy = | GetConnectionldF w
(Bearetld, BearerToConnldhag)

QonnectionldBw] = | GetConnectionldByw
(Bearerld, BearerToConnldag)

(Bearerld,
ConnectionldFw,
Release_ | | ConnectionldBw,
jonnResourchs | ConnectionDescrlist,
BearerToZannldhtag)
Feleazelngresg_  |Bearerld

PointReqParm |

[ ReleaselngressPointRegParm )
wia rh

Releazebgresq | Bearerld
PointRegParm |

Feleszebgre
Pairit_ri

[ ReleazeEgreszPaintReqParm )
vigre

(Bearet ToConnldhap)

TRLUE

“

Figure 16: SDL process diagram for functional entity TFE1{gy (9 of 12)
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Process TFE1_TRM 10012)

arsponl_ | |(TraraporfekaseRegfarm)
fi | |- T oa
I

Bearerkd = | | TranspaorifleasafegPam

[Bearesid, BearerToConnidbian)

ionkciivy (= | Gl ConnechionidEey
(Eaarfrid, Bangs Toonnkdag )

(Bemrerid,

FbeiEs_ ConrechionidEne,
Connfed ConnectionDesciist,

Bearar Tolonnkdiag)

Freteassingresy | Basarerid

iz s [ RepmaseingressPomfegFarm |
Poimi viarh

SeaseFgresy | Beorerd

- -

PP -

|
w?_twm:

VI TG

(B e T onmidkiap)

FaLsE THOE

Figure 17: SDL process diagram for functional entity TFE1{ry, (10 of 12)
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Process TFE1_TRM 1z

AnEp_ [Trarepord Rslexsafegharm)
B _ri - P il

Bearerhd := Transporifekeaz=FagFam

orrminnida = | CtConmc] nnidF ey
[Brenrerd, Bearer ToConnideg)

Oonnsciionkibray = | GetConnscionkiErs
(B, Pt TorC b

[Besrerd,
CronneschionkiF v,
Redease_ || | ConnsclionkeEre,
Cornfesowcls | ConnectionDederlisl,
Batiras To onnbobing i

wingrac) | Peansrid

[ Relesseingres sPoint=sgFanm )
Fort v b

BT =
|
seazsfgr [ ReaszeEgres=ForiRealem )
P _ii i
FALSE (BeorerToConnidseg)
TRLE
RESET IR i Tiend: L (Freser e T Beanarid )

[Bearerid))

(ReserveTme
Bearerd))

TRLE

1

RESET
N G

Figure 18: SDL process diagram for functional entity TFEltgy (11 of 12)
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Process TFE1_TRM

12012)

ansport_
Serve_ri

(TransportReserveRegParm )

-- from ra
I
Bearetld := | [Bearerld_from
(TransportReserveRegParm)
I
Tranzport_ | [TranzportQozParms_from
QoSParms = (TransportReserveRegParm)
I
Traffic_ | |TrafficDescr_from
Deszcr .= (TranzportReszerveRegParm)
- (Bearerld, Transport@oSParms, TrafficDescr,
F'nd—_ I ConnectionDescrList, ConnectionldFw,
-onnectiony ConnectionidByw, ConnectionFound)

FALSE Fnech
Foun
TRLE
BuildTranspo [TransportReserveRespParm, ConnDescrFw [= | ConnectionDescrList{ConnectionldF )
ReserveRes bandwidthUnavailakle, )
Transpo (TranzportRezerveRespParm) LonnDescrByw [= | ConnectionDescrlist{ConnectionldBuw)
Reserve Y1 ra
I
Getallocated | | Allocated@osResource, ConnDescrfw,
Resources ConnDescrByw, Bearerd)

|[ Assigned )

C

K

—t

IEulsteRemairfing_
ansportBud

(Transporto=Parms,
Allocated@oSResource)

PreviouzDom] [PreviousDomEgreszFyw_From
EgressFw o (TransportReserveRegParm)
I
Connection_| | ConnDescrFwconningres:Addr
AddrFywy =
I
Connection_| | ConnDescrBywlconningressAddr
AcldrBrwy =
(AzzigningressPoirtRecgParm, Bearerld,
Bluildassign Transport@oSParms, TrafficDescr,
gressF‘UintR-;q_ PreviousDomEgressFw, connectiongddrFwy,
connectionAddrBw)

Assigningr
Point_ri

[AzsigningressPointRegParm)
WA, rh

Watlngress

Figure 19: SDL process diagram for functional entity TFE1gy (12 of 12)
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The behaviour of TFE2 1 is shown inthe SDL process diagram in figure 20 to figure 25.

Process TFEZ_ITF 1071
DCL
AszignIngressPointRegqParm AzsignIngressPointReqg Type,
AszignIngressPointPespParm AzsignIngressPointResp Type,
ConnectIngressPointRegqParm ComnectIngressPointReg Type,
ComnnectIngressPointRespParm  ConnectIngressPointPResp Type,
ReleaseIngressPointRegParm PeleaseIngressPointReqg Type;
DCL
AllocatedlofResource TransportQoSParmsType,
EBearerId BearerIdentifierType,
BearerToPortIdMap BearerToIngressPortIdMapType = EmptvyMap,
ConnectiondddrBEw NetworkSpecificiddrType,
ConnectiondddrFuw NetworkSpecifichddrType,
EgressPointFound Boolean,
IngressPointsissigned Boolean,
NextDonEgressEw NetworkSpecificiddrType,
PortDescrList IngressPortDescrlistType -= (. IngressPortDescr_1 .},
PortIdBw IngressPorcIdType,
PortIdFw IngressPortIdType,
PreviousDonEgressFuw NetworkSpecificiddrType,
Traffichescr TraffichescrType,
TransportlofParms TransportQofParmsType ;
Figure 20: SDL process diagram for functional entity TFE2 ¢ (1 of 7)
Process TFEZ_ITF 207

FindEgressPaint Build2zzigningressPoirtResp

A =szigningressPoints CreateConnection

GetoSTransportResource & ssigned

FeleazelngressResources

ActivePorts It

Figure 21: SDL process diagram for functional entity TFE2 ¢ (2 of 7)
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Process TFEZ_ITF

Azgigningress | AssigningressPoirtRedgParm)
oirt_ri -- from rh
Previous_ | |PreviousDomEgressFw _From
DomEgreszFwi= [(AssigningressPoirtRegParm)
Bearerld 1= | [Bearerld_from
[&zsigningressPaintRegParm)
- | (PreviousDomEgressFay,
FindEgress{| | Blearerid
Pairt EgreszPointFaund)
Exceptional __FALSE ezsP
hehaviour :_ aun
TRLE
Build&z=ign] | [AzzigningrezsPoirtRespParm, Tranzport_ | | Transport@oSParms_from
IngreszsPointResp | ingressResourcelnavailable) QoSParms = [AzzigningrezsPaointRegParm)
Az zigningr [AzzigningressPointRespParm) Traffic_ [ | TrafficDescr_from
Paint_r WIS v Deszcr .= [AzzigningrezsPaointRegParm)
Connection_| | ConnectionAddressFaw_From
AddrFwy = [AssigningressPointRegParm)
Connection_{ | ConnectionAddressBw _From
AcddrBwy = [AssigningressPointRegParm)
[ Bearerid,
Transport2o=Parms,
TrafficDescr,
Connection&ddrFu,
Azzigningress | ConnectiondddrBeey,
Pairits PaortDescrlist,
ParticFwy,
PortlciBuwy,
|: Iclle :| @ IngreszPointzAssigned)

307

Figure 22: SDL process diagram for functional entity TFE2;¢ (3 of 7)
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Process TFEZ_|TF

471

Exceptioral 1 FALSE
behaviour '
- - - - [PreviousDomEgressFw,
Build&zsign]] | AssigningressPaintRespParm, Create_ |[ | PorDescrlizt
InressPointResn | ingressResourcellnavailable Connection, PartidFu) '
[AzsigningreszPointRespParm) [Allocated2oSRezource,
WA rh GETQDSTVEI‘IS}GJL Bearerld, .
RHsourcedssigied | PortDescrlist,
PortldF )
- - [Az=signingressPoirtRespParm,
EIquAS;lgn H— ingressPointAssigned,
IwgressTulntRE P Allocsted@oSResource)
2 zzigningr [&AzsigningreszPointRespParm)
Paint_r WA rh
LA [BearerToPartididag ) |
t
FALSE TRUE BearerTo_ | |BearerToPortldhap Jf
Portldhagp = mkStringl (. Bearerld, PortldFw, PortidBywe 1)

-

|[ Azzigned :l

YaitConnect

L

Figure 23: SDL process diagram for functional entity TFE2;¢ (4 of 7)
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Process TFEZ_ITF

cangectin
oint_ri

gress_

[ConnectingressPointRegParm)

Bearerld 1= | |Bearetld_From
[ConnectingressPointRegParm)
ForlcBw = | | GetPortidBw
(Bearerld, Bearer ToPaortldhisg)
Exceptional | TRUE rHdF NULLPORTID
behaviour
"""""" FalSE
tonnectinoresy_  |unableToConnect MextDom_ | [MextDomsinEgressBuw _From
FointRespParm|= EgressBw = [ConnectingressPointRegParm)
- | (PreviousDomEgressFw,
(ConnectingressPointRespParm) Create._ || PartDescrList,
Connection ParidBw)
(Bearerld, L CL toriiad
Connectngres: connectionbacde
Release_ || | PortidFw, PorticBw, Fuimﬁ_espgarm?
IngressResourges | ForDescrlist, )
BearerToPortidiap) |
Connectingrees_ | (ConnectingressPoirtRespParm)
L (Bearer ToPoridhiap 1 Poirt_t
Port
FALSE TRLE

( Idle: ) ( Assigned )

Azsigned

(=)

av]

Figure 24: SDL process diagram for functional entity TFE2;¢ (5 of 7)
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Process TFEZ_ITF B(7)

Aszigned,
WaitConne

Retegselngresd_ | (ReleaselngressPointRegParm)

oint_ri -- from rb
Bearetld 1= | | ReleazeingressPointRecParm
PartldFuwe = GetPartlcF e

[Bearerld, Bearer ToPortidhagp)

PortloBwy i= | | GetPortidBw
(Bearerld, BearerToPartidkap)
[Bearerld,
Releaze_ || | PartldFae, F'.l:ll“HdEW,
ngressResourges | FortDescrlist,

BearerToPortidhagp)

LA (BearerToPaortidhap 1

Port

FALSE TRUE

( Icdle ) ( Aszigned )

Figure 25: SDL process diagram for functional entity TFE2;¢ (6 of 7)
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77

Asgjgringress| | AssigningtessPoirtRegParm)

Process TFEZ_|TF

oirt_ri -- fram rb
PreviousDom ] | PreviousDomEgressFw_From
EgreszFw = [AzzigningreszPointRegParm)
Bearerld .= Bearerld_from

[AzzigningreszPointRegParm)

- [PreviousDomEgressFw,
FindEgress{] | Bearerld
Paini EgrezzPaintFaund)
Exceptional __F’B'LSE ezsP
behaviour :F oL
TRUE
Build&szign | | [AssigningressPointRespParm, Transport_ [ | Tranzport@oSParms _from
IngreszPaintRezp | ingressResourcelnavailable,) QoZParms = [AzzigningressPaintRegParm)
Az signingr [AssigningressPointRespParm) Traffic_ |  |TrafficDescr_from
Paint_r WA rh Deszcr = [AzzigningressPaintRegParm)
Connection_| | ConnectionAddressFy_From
AddrFwy = [AzzigningressPaintRegParm)
Connection_| | ConnectionAddressByw_From
AddrBrwy = [AzzigningressPaintRegParm)
[Bearerld,
TransportosParms,
TrafficDescr,
ConnectionAddrFwy,
Aszigninoress | ConnectionAddrBu,
Poirts PortDescrList,
PortlcFua,
PortlcBuw,
IngressPointzAssigned)

( Azzigned ) LBL

Figure 26: SDL process diagram for functional entity TFE2 ¢ (7 of 7)
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The behaviour of TFE3grris showninthe SDL process diagram in figure 27 to figure 32.

Process TFE3_ETF

STNONYM NORESOURCECALCULATION Ecoolean =

TRUE ;
FALZE;

DCL AN
AssignEgressPointRegqParm  AssignEgressPointReqg Type,
AssignEgressPointRespParm AssignEgressPointResp Type,
IeleaseEgressPointReglarm ReleaseEgressPointRag Type:

DCL
AddrFournd Boolean,

AllocatedQolPesource TransportQoSParmsType,
EBearerId BearerIdentifierType,
BearerToPortIdMap BearerToEgressPortIdMapType = EmptylMap,
CornnectiondddrBur NetworkBpeci fichddrType,
ConnectionbtddrFir NetworkSpeci fichddrType,
DomainiddrPresent Boolean,
EgressPoint Fir NetworkBpeci fichddrType,
EgressPointBur NetworkSpecifichddrType,
EgressPointConnected EBoolean,
EgressPointFound EBoolean,
NextDomlddr NetworkDomainliddr Type,
PortDescrList EgressPortDescrlistType = (. EgressPortlescr_1 .},
PortIdFw EgressPortIdType,
PortIdBEw EgressPortIdType,
Traffichescr TraffichescrType,
TransportQoSParms TransportQoiParnsType,
UserDomliddr NetworkBpeci fichddrType;
SYNONYM RESOURCECALCULATED Boolean = A

108

Figure 27: SDL process diagram for functional entity TFE3gq¢ (1 of 6)
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Process TFE3_ETF 2(6]
FindEgressPoints BuildA=zsignEgressPointResp

ConnectEgressPoint ReleaseEgreszResources

CheckMextDomadddr ActiveParts

ChecklUzerDomaddr Init

GetosTranspotResources s sign
it

Figure 28: SDL process diagram for functional entity TFE3gr (2 of 6)
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E .b
N

Process TFE3_ETF (=]
AzgjgnEgress| | ( AssignEgressPointRegParm)
oirit_ri -- from rc
Domaindddr | |nextDomaindddressPresent
Present .= [AssignEgressPaointRegParm)
FALSE Sin TRLE
rese
UserDom_ | [UserDomainAddress_From Mext_ | [MextDomsinAddr_From
Acldr o= [AssignEgressPointRegParm) Domaddr ;= [AssignEgressPointRegParm)
| [(UserDomaddr, | [MextDomaddr,
ChecklUserll  |podpescriist, CheckMextll | porDescrList,
DUT“"W AddrFound) Dc'r“"ﬂ‘ddr AddrFound)
Exceptional 1 FALSE drF o TRUE ____iMormal
behaviour ' hehaviour
: - [AssignEgressPoirtRespParm, Transport_ | | Transport@oSParms_from
i Build&ssionll | neDomainAddriotFound, QoSParms = | (AssignEgressPointReqParm)
FpressPaintREtn | oRrESOURCECALCULATION, )
- - Traffic_ | |TrafficDescr_from
(AssignEgressPointRespParm) Descr = (AzzignEgressPoirtRecParnm)
WA ro
[ Transport@oSParms,
TrafficDescr,
PortDescrlist,
FindEgress | PortioF e,
Pairtz  |[[ | PortldBw,
EgressPairtFyw,
EgressPointBuw,
( Idlle ) @ EgreszPoirtFound)

Figure 29: SDL process diagram for functional entity TFE3gq¢ (3 of 6)
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Process TFES_ETF 451

Exceptional | FALZE

behaviour i
- - [AzzignEgreszPointRespParm, -
i EIqu.ﬂ-.s_mgn || EgressResourcelnavailable, Bearerld .= | | Eeargrld_frum _
ForessPairtRgsp NORESCQURCECALCULATION, ) [AszignEgressPointRegParm)
AszignEgre [AzzignEgressPointRespParm) Connection_| | ConnectionAddressFuw_From
Pairt_r WA re AddrFw = [A=zignEgressPointRegParm)
(BearerToPortldhap 1 Connection_{ | Connection&ddreszBw_From
Aok By = [AszignEgressPointRegParm)
[Bearerld,
TransportioSParms,
. TrafficDescr,
( el ) ( ASS'gnEd) HonnectEgress ConnectionAddrFa,
Paint  |[T | ConnectionaddrBewy,
PortldFue, PortlcdBw,
PartDescrlist,
EgressPaintConnected)
TRUE /Dﬂ,ﬁng FALZE
rese)

[&llocated20SResource,
[AzsignEgressPointRespParm, GgtaozTransport_ | Bearerld, )
egressPointAssigned, RE=ourceAssigjed | PortDescrlist,
BuildAzsign]| | NORESOURCECALCLLATION, PartlFyw)

ForessPointRa$n | EgressPointFa,
EdgressPairtBwe,)

[&=zzignEgressPoirtRespParm,
egressPointAssigned,

RESOURCECALCULATED
AssignEg% (AszsignEgressPointRespParm) BuildAs=ign]] | EgressPointFy '
Poirt_r WA re FhrezsPointRgsn EgressPaintBw,
AllocatedaosSResource)
BearerToPartidhdap &
BearerTo mk=tringl (. Bearerld,
Portidhiag :_= ] PortldFwe, AzzignEgre [&zzignEgressPoirtRespParm)
PortlciByw ) Pairt_r WL ro
BearerToPortldhap if
BearerTo mk=tringl [ Bearerid,
Portidhtap = | PartidFa,

PartldBwe 1)

I[ Assigned) I[ Assigned)

Figure 30: SDL process diagram for functional entity TFE3gr (4 of 6)
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Process TFEZ_ETF (=]

elesse_ | |[ ReleazeEgressPointRegParm)
eszPaoint_t -- from rc
Bearerld 1= | |ReleazeEgrezsPoirtRegParm
PortldFwe = GetParticF

[Bearerld, Bearer ToPortldhdzg

PortlByy = | | GetPoridBw
[Bearerld, BearerToPartldhzg
(Bearerld,
PortldFwy,
Releaze_ || | PortidByw,
HyressResourges | PortDescrlist,
BearetrToPortldhag)
L& [Bearer TaPartldhag )
Part
FaLsE TRUE

( Idle ) ( Az=igned )

Figure 31: SDL process diagram for functional entity TFE3g¢ (5 of 6)
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Process TFE3_ETF ==

Assigned

' .b
a1

AzgignEgress]  [( AssignEgressPoirtRedqParm)
oint_i -- from ro
Domainaddr | |nextDomainsddressPresent
Presernt ;= [AzsignEgressPointRegParm)
FALSE Sin: TRUE
resE,
UserDom_ | |UserDomainAddress_From Mext_ | |MextDomainAddr_From
Addr = [AzsignEgressPaintRegParm) DomAddr = [AzsignEgressPaintRegParm)
| (U=erDamcddr, | (MextDamcddr,
CheckUserl  |podpescrlist, CheckMextll | porbescrList,
D':'Tddr AddrFound) D':'Tddr AddrFound)
Exceptional 1 FALZE drFo TRLE _iMarmal
behaviour “hehaviour
- - [AssignEgressPoirtRespParm, Tranzport_ | | TransportQosParms_from
1 Elulld.&s;lgn___ nextDomaindddriotFound, QoSParms = (AzzsignEgressPoirtRegParm)
FpressPointReE:n | yoRESOURCECALCULATION, )
- | - - Traffic_ | | TrafficDescr_from
AsmgnEgre [AzzignEgrezsPointRezpParm) Diescr = (AssignEgressPointRegParm)
Paint_r WIS, ro
[ TranzportGoSParms,
TrafficDescr,
FindE PortDescrlist,
'”P F—’I_:tess--_ PartldFuw, PartidB,
B EgressPointFwy,
Egres=sPoirtBw,

( Azsigned : @ EgressPoirtFound)

Figure 32: SDL process diagram for functional entity TFE3gq¢ (6 of 6)

5.5 Allocation of functional entities to domains

TS 101 314 [2] defines an abstract architecture for TIPHON-based on domains and functional groups. In the
instantiations (scenarios) of the transport control functional model, the functional entities may be allocated to this
architecture.

In al scenarios TFElgy, TFE2 1 and TFE3 ¢ are allocated to the transport domain. This allocation may exist in the
different functional groups, terminal, serving network, or home network functional group.
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Annex A (informative):
Simulation and validation SDL model

This annex contains the complete SDL model used for simulation and validation of the transport control service.

It is contained in the archive ts_10188205v040101p0.zip which accompanies the present document.
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