ETSI EN 301 141-1 v2.1.1 ooo-11)

European Standard (Telecommunications series)

Integrated Services Digital Network (ISDN);
Narrowband Multi-service Delivery System (NMDS);
Part 1. NMDS interface specification

ETSI %




2 ETSI EN 301 141-1 V2.1.1 (2000-11)

Reference
REN/SPAN-09103-1

Keywords
access, basic, ISDN, NMDS, PSTN

ETSI

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

Tel.: 43349294 4200 Fax: +334 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://www.etsi.org/tb/status/

If you find errors in the present document, send your comment to:
editor@etsi.fr

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 2000.
All rights reserved.

ETSI


http://www.etsi.org/
http://www.etsi.org/tb/status
editor@etsi.fr

3 ETSI EN 301 141-1 V2.1.1 (2000-11)

Contents

Intellectual Property RIGNES .......couiii ettt e nneas 5
[0 = 1Yo o [ TSP US PR PPRPPR 5
L ai ol 8o o] o PO TP U PO ROPP PR PPPTPPPPP 5
1 000 TR PR P UURPPURPRRN 6
2 S = 1= 000 PSP PPO PR PSRRI 6
3 Definitions and abDreViations.............ooui i 7
31 D= 1 o RS STRPRRI 7
3.2 ADBDIEVIBLIONS. ...ttt bbbt b e bt e b e e b e e bt e bt e b e e et ean e Rn e Rt nn et nn e 7
4 (€12 g1c gz o (= oi g o 1 o] o FARR TSRO T PP PRUPRPP 8
5 LAYEN L TUNCIIONS. ...ttt ettt b e st b e e s ae et e b e ean e e b e e s b e e naneenneenn e e b e e nnnas 8
51 POWEITNG AGDECES. ...ttt ettt a £ e e b e e e e e bt e bt e e bt e bt e bt e m bt e a bt e bt e bt e b e e beenbeebe e 9
511 Power available from the transmiSSioN SYSIEM ........ooiiii e 9
512 NMDS behaviour under power fail CONTITIONS..........c.ooiiiiiiieieee e e 9
6 LAYEN 2 TUNCHIONS. ...ttt ekttt h e et et e st et e et e e e sn e e b e e beennneanneens 10
6.1 L0 = TP TPV P PP PR 10
6.2 PSTN-GW layer 2 state machine modifiCations...........coieeiieiiieiieieeieeeesee e 11
6.3 PSTIN 18YEr 2 CHVALION. ....cteeieeieite ittt sttt sttt b e b s ae e b e b e sbesbe e e e sbesbeebesbesbesneenbeneeas 11
7 Layer 3 functions and Message AefiNiTiONS ..........eeieeieieie et nnee s 12
7.1 (€1 11 = T TRV P TP PRPR 12
7.2 EFTOr NANAIING ...ttt r et b et e bt e bt b et e e sbeesbeesbeesreenreenree 12
7.3 MaINTENANCE TUNCLIONS. ...ttt bbbt b e s bt e sb e s b e e sb e e sbeesb e e sbeesbeebeesbeesbeesbeesbeesreen 12
731 Thenew STATUS ENQUIRY and STATUS MESSAJES. .....cuerueruerreertesiesieaeesiesiesiessesssessessessssssessessessens 13
7311 PSTN MaINTENGNCE MESSAGES. .......veiureiueiiueisitestet sttt sieesseesseesseesseesseesseessee bt e sbeeabeeabeeabeeabeebeebesebeenns 13
73111 The MAINTENANCE STATUS ENQUIRY message for PSTN maintenance............ccccceeevuenee. 13
73112 The MAINTENANCE STATUS message for PSTN Maintenance...........cccecveeeeneeneenieenieenieene 13
7312 [ SDN MaiNTENANCE IMESSAGES .....ecuveeuteeuteeuteeteeteeseebeebeebe e bt e bt e st esbeeabe e bt e sbeesbeeabeesbeesbeenbeenbeeneenns 14
73121 The MAINTENANCE STATUS ENQUIRY message for ISDN maintenance............ccoceeeevuenee. 15
7.31.22 The MAINTENANCE STATUS message for ISDN MaintenanCe ...........ccvecvveieenieeneenieenieeneeene 15
7.32 MaiNtENANCE SLAEUS PFOCEUUNE. ... .eeuteeteeuteeteete et ettt es e bt et e e bt e bt e bt e bt ebe e bt e be e bt e beebeenesanesnnesnnas 16
7321 N o0 0= ool = 1 o) o TR USSP PP PRPP 16
7322 EXCEDLIONE] PrOCEAUIES.......otiitietietie ettt b et e b s se bt e b e b e 16
73221 AL RSP STR 17
7.32.22 RSO URSR 17
7323 TiMEr T AEFINITION ...t b e bbb ene e e an e 17
8 B-channel SEleCtion PrOCEAUNE ...........oiiieeeie ettt r e annenne e 18
81 T gL o o [F o (o] o FOO PO PO PP PP PP PR PPRPPRPRN 18
8.2 B-Chann@El SEECHION ...t b e r e b e bbb e b et e sb e e b e e nre e nreenree 18
821 LE FUNCHIONGITTY ...ttt bbbttt e bbb se e b e s b b e e b e b s beebe e e e sbe e 18
8211 GENENAl REGUITEIMENTS......eiutiiteete ettt ettt ettt ae e et ar e ab e e ane e st esn e e b e eaneeaeesbeesreesreen 18
82111 Handling of valid L3adar VAIUES............cooiiiiiiiiieie ettt 18
82112 Handling of invalid L3adar VAIUES...........c.ooiiiiiiie et 19
8212 Specific RequirementS for PSTIN CallS.........oocuiiiiiiiiiiiiiiee et 19
822 INTIN FUNCE ONAITTY ettt bttt b e bt st e b e s b e b e bt e e e b e beebe e sbesbeebeennesbeneas 19
8221 GENENaAl FEOUITEIMENTS. .....ee ittt ettt et ae e e ab e ae e e ane e st e st e b e eaneeaneebeesbeesbeenreens 19
8222 Specific RequirementS for PSTIN CallS.........oouiiiiiiiiiiiiiiec et 20

ETSI



4 ETSI EN 301 141-1 V2.1.1 (2000-11)

Annex A (infor mative): B-channel SEIECLION .........oooiiiiii e 21
AL GENEEL ... h e R R et R e R R e e he e n e e ne e 21
A.2  Outgoing CallS (NTN TO LE). ... iiiiiiiieieie e 21
LN I O | e 1= oo [T OO PR TP URPTPPRPPN 22
A4 INcoming CalIS (LE TONTN) ..o bbbt 22
A5 PSTN-GW PArKEd SEALE........ceiueiuiiiiieieeieeie ettt e et b et e e et e e e e e e saee e 23
A.6  Clearing from PArked SLALE...........eeiuieiiiei et 24
A.7 Outgoing calls (NTN to LE) with delayed B-channel Selection............cccocveiieiiiiieiiecn e 25
Annex B (informative): Background and motivation for NMDS. ... 26
B.1 Transparent supplementary SErViCe OPEIEHION .........ueeiueereireieiee e eeeetee sttt e s e sreere e s e sneeneens 26
B.2  Operalional DENEFITS. .....cc.eiiiiiie e et re e 26
Annex C (infor mative): The PSTN protocol adopted for the NMDS..........coooiiiiiiiiiieeecee, 27
C.1  THhE VS5 PSTN PrOIOCO! ......eiiuiiitieitie ittt ettt b e b e e s e e b s e nnnas 27
Annex D (infor mative): Theréelationship between a directly connected NMDS and one

supported via an acCesS NEEWOT K ........c.ueiiierieerieeie e 28
[ 200 R 1 1 0o L8 1 o o F PP UPP PR PRTOPPRPRRPRN 28
Annex E (informative): Thereasons for the new infor mation element values chosen.................... 32
= €= 1< - PP P PP P PRPRTOPPRPRRPRN 32
E.2 Specific coding rules for information elements in the V5 specifications.............cocovveiiineeiiesieenienne 32
E.3 Specific codes used for the STATUS ENQUIRY information e ementsfor NMDS.............cccceevieee. 32
E.4 Specific codes used for the STATUS information elements for NMDS .........ccoooieiiiiiiiiecnieieeene 32
Annex F (infor mative): Permanent activation of basic access digital section...........cccceeeveieennenne 33
Annex G (informative): Remote equipment - functional requirements...........cccccevceeieereeeieeseennn 34
Annex H (informative): Supplementary services useable at the NMDS..........cccoooiiiiiiieneneeee 37
H.1 Applicability of PSTN SUPPIEMENTArY SEIVICES........ceeiueeiieiiieeieesiee et siee e sneeneens 37
H.2 Applicability of ISDN SUPPIEMENTAIY SEIVICES........ceiiieeiieiieeeiteesiee sttt eneens 37
BiDIIOGrAPNY ...t R et b e e e e e e re e ne e nneere e 38
L 11 (OO P PP PPR PRSP 39

ETSI



5 ETSI EN 301 141-1 V2.1.1 (2000-11)

Intellectual Property Rights

IPRs essential or potentially essentia to the present document may have been declared to ETSI. The information
pertaining to these essential 1PRs, 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 isavailable from the ETS| Secretariat. Latest updates are available on the ETSI Web
server (http://www.etsi.org/ipr).

Pursuant to the ETSI IPR Policy, no investigation, including IPR searches, has been carried out by ETSI. No guarantee
can be given asto 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 European Standard (Telecommuni cations series) has been produced by ETSI Technical Committee Services and
Protocols for Advanced Networks (SPAN).

The present document is part 1 of a multi-part deliverable covering the Integrated Services Digital Network (ISDN);
Narrowband Multi-service Delivery System (NMDS), asidentified below:

Part 1: "NMDSinterface specification”;
Part 2. "Protocol Implementation Conformance Statement (PICS) proforma specification™;
Part 3:  "Test Suite Structure and Test Purposes (TSS& TP) specification for the user”;

Part 4:  "Abstract Test Suite (ATS) and partial Protocol Implementation eXtra Information for Testing (PIXIT)
proforma specification for the user”.

National transposition dates

Date of adoption of this EN: 27 October 2000
Date of latest announcement of this EN (doa): 31 January 2001
Date of latest publication of new National Standard

or endorsement of this EN (dop/e): 31 July 2001
Date of withdrawal of any conflicting National Standard (dow): 31 July 2001

Introduction

The present document specifies the provision of Public Switched Telephone Network (PSTN) services over an existing
Integrated Services Digital Network - Basic Access (ISDN-BA) digital subscriber line (DSL). Today PSTN terminals -
normal telephones - can be connected to the S/T-interface viaa Termina Adapter (TA) with the support of services that
can be mapped at a feasible cost from I1SDN (principally the basic call services).
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1 Scope

The present standard defines requirements to support the Narrowband Multi-service Ddlivery System (NMDS) which
provides interfaces connected via a Network Termination Node (NTN) to aLocal Exchange (LE), in order to support
existing PSTN and ISDN services over an existing ISDN-Basic Access digital subscriber line (DSL).

The Narrowband Multi-Service Delivery System (NMDS) may also be connected viaa V5 interface Access Network
(AN) to aLocal Exchange (LE) in order to provide existing PSTN and ISDN services. This optional arrangement is
described in annex D which identifies two alternative methods to provide the same overall functionality.

The present document al so contains requirements which relate to the functionality of a (new) Network Termination
Node (NTN) for supporting both Public Switched Telephone Network (PSTN) access and Integrated Services Digital
Network - Basic Access (ISDN-BA) ST reference point interfaces over asingle (digital section) transmission system as
used for existing ISDN-BA. The NTN encompasses NT2-like (noted NT2*) functionality, physical PSTN user port(s)
and PSTN protocol functionality.

An NMDS implementation may contain one ISDN-BA port and/or alimited number of PSTN ports. Typically one or
two PSTN ports would be supported.

In order to maintain an evolutionary path for PSTN services, the national V5 PSTN protocol mapping is assumed to
exist and forms an integral part of this specification.

NOTE: Itisan underlying principle of the present document that, wherever practicable, steps may be taken to
minimize the cost of the NTN, subject to maintaining the required functionality.

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, edition number, version number, etc.) or
non-specific.

» For aspecific reference, subsegquent revisions do not apply.
» For anon-specific reference, the latest version applies.

* A non-specific reference to an ETS shall also be taken to refer to later versions published asan EN with the same

number.

[1] ETSI ETR 080 (1996): "Transmission and Multiplexing (TM); Integrated Services Digital
Network (ISDN) basic rate access; Digital transmission system on metallic local lines'.

[2] ETSI ETS 300 012-1 (1996): "Integrated Services Digital Network (ISDN); Basic User-Network
Interface (UNI); Part 1: Layer 1 specification”.

[3] ETSI ETS 300 324-1 (1994): "V interfaces at the digital Local Exchange (LE); V5.1 interface for
the support of Access Network (AN); Part 1: V5.1 interface specification”.

[4] ETSI ETS 300 347-1 (1994): "V interfaces at the digital Local Exchange (LE); V5.2 interface for
the support of Access Network (AN); Part 1: V5.2 interface specification”.

[5] ETSI ETS 300 402-2: "Integrated Services Digital Network (ISDN); Digital Subscriber Signalling
System No. one (DSSL1) protocol; Datalink layer; Part 2: General protocol specification
[ITU-T Recommendation Q.921 (1993), modified]".

[6] ITU-T Recommendation 1.412 (1988): "I SDN user-network interfaces - Interface structures and

access capahilities’.
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[N ETSI EN 301 141-2 (V1.2): "Integrated Services Digital Network (ISDN); Narrowband Multi-
sarvice Delivery System (NMDS); Part 2: Protocol Implementation Conformance Statement
(PICS) proforma specification".

[8] ITU-T Recommendation M.3603 (1992): "Application of maintenance principlesto ISDN basic
rate access'.
[9] ITU-T Recommendation M.3602 (1992): "Application of maintenance principlesto ISDN

subscriber installations'.

[10] ETSI ETS 300 297 (1995): "Integrated Services Digital Network (ISDN); Access digital section
for ISDN basic access'.

3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the following terms and definitions apply:

Narrowband M ulti-service Delivery System: system that provides an interface to the network directly to the LE or via
an AN to support existing PSTN and ISDN services over an ISDN-BA DSL.

Networ k Termination Node: functional group on the user side of the digital section (NMDS interface noted T*
reference point) that includes functionality to support an ISDN-BA port and/or one or more PSTN ports.

Network Termination Type 2 *: functiona group within the NTN which, at the user side of the T* reference point,
performsthe PSTN layer 2 and the ISDN layer 2 multiplexing and demultiplexing over the D channd, and only
interprets (and then relays) the layer 3 messages to switch the B channelsto the ISDN access and the PSTN Gateways
asingructed by the signalling messages.

PSTN-Gateway: functional group within the NTN which terminates the PSTN interface at the NTN.

T* reference point: reference point which provides access to the NMDS, between the network termination of the
digital section (NT1) and the Network Termination Node functional group.

V1* reference point: V1 reference point with the addition of PSTN functionality required to support the NMDS.

3.2 Abbreviations

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

AN Access Network

BCC Bearer Channd Control

CPE Customer Premises Equipment

DLCI Data Link Connection Identifier

DSL Digital Subscriber Line

DTMF Dual Tone Multi-Frequency

ISDN Integrated Services Digital Network

ISDN-BA Integrated Services Digital Network - Basic Access
LE Local Exchange

NMDS Narrowband Multi-service Ddivery System

NT Network Termination

NT1 NT type 1 (see ETR 080 [1])

NT2* Network Termination Type 2* (see the definition in subclause 3.1 above)
NTN Network Termination Node

NWK Network Layer

PSTN Public Switched Telephone Network

PSTN-GW PSTN Gateway

SAPI Service Access Point Identifier

TA Terminal Adapter

ETSI
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TE Terminal Equipment
TEI Terminal Endpoint Identifier
UNI User Network Interface

4 General description

The purpose of the NMDSisto support both ISDN-BA and one or more PSTN user portsin the same manner such that
they appear to the user asif they were directly connected to the LE. The support of ISDN-BA user ports utilizesthe
same type of functions as used by an NT1 defined in ETR 080 [1], whilst PSTN user ports are supported using the same
PSTN protocol as defined in the V5.1 interface standard ETS 300 324-1 [3] with some modifications.

The LE is service responsible for and controls the tones (voice messages etc.) sent and received over the NMDS. See
figure 1 for the functional architecture of NMDS.

UNI
-~ ~ f LE \
NTN national
N |psTN |__
PSTN protocol Call
ISDN-BA DSL

User Port ISDN Control
ISDN layer2 T |

User Port mngmnt

\Z J \_ )

Figure 1: General NMDS functional diagram

The Narrowband Multi-service Delivery System (NMDS) is defined at the T* reference point and the complementary
V1* reference point as shown in figure 2.

On any NMDS, the LE may support up to 10 PSTN (analogue) lines and the NTN may provide up to 10 PSTN
(anaogue) access ports. The provision of PSTN and ISDN access ports in the LE requires a bilateral agreement between
the user and the service provider at subscription time.

5 Layer 1 functions

e Structure

The general access structureis described in ITU-T Recommendation 1.412 [6]. The access structure for
ISDN-BA in ITU-T Recommendation 1.412 [6] is valid also for the PSTN application. Thelayer 1
trangporting the full NM DS functionality from the NTN to the LE shall be an ISDN-BA layer 1.

* |ISDN-BA Digital Section

In order to permit transparent operation viaan AN, there shall be no changes to the ISDN-BA digital section
layer 1 protocols.

e |SDN-BA UNI
Layer 1 at the ISDN-BA UNI shall bein accordance with ETS 300 012-1[2].
» Activation Procedures
- NTN

The NTN shall permit layer 1 activation from the ISDN UNI and layer 1 activation/deactivation from the
network. In order to keep the NTN simple, the PSTN gateway shall not require "user side" activation
procedures.

ETSI
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The NTN shall also allow the digital section to be activated regardless of the electrical conditions
prevailing at the ISDN UNI and PSTN port.

Oncethelayer 1isactivated the NTN shall always transmit the ACT bit set to 1 towards the network.
Thisisto prevent the possibility of the LE/AN deactivating the digital section as part of the recovery
actionsresulting from an ISDN UNI error. (Details of the ACT bit can be found in ETR 080 [1] annex A
figure A.3 and subclause A.8.3.2.2. Its purpose is to indicate readiness for layer 2.)

* LE/AN

The network shall maintain the digital section in a permanently activated state whenever the PSTN protocols
are to be supported.

The permanent activation of the digital section may interfere with certain maintenance operations normally
provided over the embedded operations channd. The LE shal be able to detect the activation state of the
ISDN UNI which would have prevailed if the PSTN ports had not been present, using a message-based
mai ntenance mechanism at layer 3 (see subclause 7.3.1.2).

» Diagnostics

The NTN shall support full ISDN layer 1 diagnostic |oop capability.

Customer equipment Access connection element
Rec. M.3603[8]
z
!D ‘ NTN ISDN basic access LEor AN
transmission system
A PSTN-GW
T+
Rec. M.3602[9] v,
ST
2B+D(2B1Q/4B3T)
D NT2* |—T NT1 LT ET
Y a—
ISDN basic access digital section
ETS 300 012-1[2] ETS 300 297[10]
NOTE: The functionality and layout shown in figure 2 can only be one particular example and is not representative

5.1

5.1.1

of all architectures where NMDS can be applied.
In actual implementations the NT1 functional group is likely to be physically integrated in an equipment
realizing the NTN functionality.

Figure 2: An example of an NMDS scenario for NMDS

Powering Aspects

Power available from the transmission system

The power available for NMDS support isthe actual power budget provided by the existing ISDN-BA digital section.
Additional power is expected to be provided locally to the NTN. What may happen under local power fail conditions
with respect to NTN user portsis described below. Hence there are no deviations from the requirements specified in the
ISDN-BA standardsin order to support NMDS.

5.1.2

NMDS behaviour under power fail conditions

The ISDN-BA UNI standard (ETS 300 012-1 [2]) describes a potential requirement that a designated instrument may be
made available on an ST Interface. If this designated instrument is available, then it shall be capable of (at least)
making emergency telephone calls.

ETSI
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For the PSTN, the situation is not mandated on a European wide basis and depends upon nationally agreed regulations
which are outside the scope of the present document.

The NMDS may be comprised of one or more PSTN ports, potentially aswell asan ISDN-BA port. Hence it is not
possible to define in a standard mandatory behaviour under power-fail conditions. What ismore relevant is that
manufacturers are able to adequately define their system's behaviour under power failure conditions. For thisreason, a
clause has been inserted into the Protocol Implementation Conformance Statement (PICS) document, EN 301 141-2 [7],
where such behaviour may be explained.

6 Layer 2 functions

6.1 Overview

The layer 2 used within the NMDS system, used for both PSTN and ISDN-BA services, shall be in accordance with
ETS 300 402-2 [5] but with the following restrictions.

The LE layer 2 state machine shall be asper ETS 300 402-2 [5].

The PSTN gateway layer 2 state machine shall be as defined in subclause 6.2 of the present document, providing a
restricted functionality version of the state machinein ETS 300 402-2 [5].

The PSTN gateway shall use a single permanently activated data link with a fixed Data Link Connection Identifier
(DLCI) for al communication with the network. The DLCI shall consist of a PSTN Terminal Endpoint Identifier (TEI)
allocated from the automatic TEI values (i.e. 64-126) and Service Access Point Identifier (SAPI) set equal to 0. TEI
values 117 to 126 shall bereserved for PSTN use when NMDS isimplemented on an access.

Thefirst PSTN gateway to be fitted shall use TEI 126 and be identified asLine 1. TEI values 117 to 125 arereserved
for further PSTN gateways, lines 2 to 10, as shown in the table 1.

Table 1: Allocation of TEI to PSTN ports

TEIl value Line number
126
125
124
123
122
121
120
119
118
117

PO ~NOURWNE

The PSTN gateway shall not support the broadcast data link, or TElI management procedures, and shall not initiate
layer 2 establishment, i.e. the DL_ESTABLISH _REQUEST primitive in the TEI assigned state shall not be supported.

On the ISDN port, point-to-paint (i.e. TEI 0) or point-to-multipoint procedures may be supported using the full ISDN
TEI assignment procedures as currently defined. These include TEI assignment and removal procedures. However,
some previously available values are now reserved (seetable 1).

It is expected that some implementations may provide additional PSTN-GWs either as separate equi pment connected to
the ST Interface or as further integrated entities. In each case the TEI alocations shall comply with those shown in
table 1. The TEI associated with each external PSTN-GW shall be preprovisioned.

ETSI
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6.2 PSTN-GW layer 2 state machine modifications

The modifications required to the BA layer 2 state machine for the PSTN-GW are specified below as alist of
differences to the state machine contained in annex D of ETS 300 402-2 [5].

Delete states 1, 2, 3, 5.0, 5.2 and 6.
Délete the following input events:
- DL-ESTABLISH-REQUEST;
- DL-RELEASE-REQUEST;
- DL-UNIT DATA-REQUEST;
- Ul FRAME IN QUEUE;
- MDL-ASSIGN-REQUEST,;
- MDL-REMOVE-REQUEST;
-  MDL-ERROR-RESPONSE;
- T203 TIME-OUT.
Renumber state 4, and all referencestoit, to state 9; renamethe stateto "LINK NOT ESTABLISHED".

Delete all ingtances of the following output events replacing the event with "-" if it was the only action associated with
the input event/state combination under consideration:

- DISC Ul QUEUE;
- START T203;
- STOPT203;
- RESTART T203;
- MDL-ERR-IND(all variants);
- DL-UNIT-DATA-IND.
Replace all instances of "DISC | and Ul QUEUES' with "DISC | QUEUE".
For input event "T200 TIME-OUT" in states 7.0 through to state 7.3 delete the "either” option.
For input event "T200 TIME-OUT; RC<N200; V(A)<V(9)" in states 8.0 through to state 8.3 del ete the "either” option.
Replace all instances of DL-EST-IND and DL-REL-IND with MDL-EST-IND and MDL-REL-IND respectively.

Replace the action for input event "DM F=0 able to enter state 7.0" in state 9 with "-".

6.3 PSTN layer 2 activation

After installing the NTN, the PSTN-GW part of the NTN shall wait for activation from the network. As soon aslayer 1
is activated, the LE shall bein aposition to attempt layer 2 establishment of the PSTN-GW as and when required (as
immediate service provision may not be required).

Loss of power and resumption of power on the DSL shall force areset of the PSTN-GW functionality to theidle
condition.
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7 Layer 3 functions and message definitions

7.1 General

The PSTN network layer (NWK) protocol shal bein accordance with ETS 300 324-1 [3] clause 13 subject to the
following modifications and restrictions.

e TheNTN shall be considered as implementing the AN parts throughout ETS 300 324-1 [3] clause 13.

e ThePSTN call control procedures of ETS 300 324-1 [3] shall be used. However, the PSTN Port blocking and the
PSTN Restart procedures defined in ETS 300 324-1 [3] do not apply to the NMDS. Hence the following events
described in ETS 300 324-1 [3] PSTN functional state machines (clause 13) are not applicable MDU-CRTL
(port blocked), MDU-CTRL (port unblocked), MDU-CTL (restart request) MDU-CTRL (restart complete). It
resultsthat the states ANO, ANG6, LEO and LEG6 defined in ETS 300 324-1 [3] (subclauses 13.2.1.1 and 13.2.1.2)
for the V5.1 interface are not used by the NMDS state machine.

* The meaning and definition of the L3addr field (ETS 300 324-1 [3] subclause 13.4.3) is modified to support the
B-channel sdlection function as described in clause 8 of the present document.

» The present document provides additions to the message formats and procedures to those found in
ETS 300 324-1 [3]. These are documented in subclause 7.3. They define and describe new maintenance status
enquiry procedures.

« Theprotocol discriminator value for the additional messages defined in the present document
(i.e. MAINTENANCE STATUS and MAINTENANCE STATUS ENQUIRY) shall be the same as for
ETS 300 324-1[3], i.e. 48H.

The NTN shall support the national PSTN requirements for all applicable signals (including collisions). All tones and
announcements generated by the network shall be passed as inband signalling transparently over the B-channel to the
customer. In the event of no B-channel being available then the proceed indication shall not be given to the customer
until a channe becomes availablei.e. the proceed indication shall not be generated by the PSTN-GW. DTMF dialled
digits shall be passed transparently over the B-channel to the network.

The national PSTN mappings are beyond the scope of the present document.

7.2 Error handling

The LE shall support thefull error handling procedures defined in ETS 300 324-1 [3] clause 13, rdating to the V5.1
PSTN protocol with additional requirements as indicated in the present document.

The NTN shall support the full error handling procedures as defined in ETS 300 324-1 [3] clause 13 for the AN,
relating to the V5.1 PSTN protocol with additional requirements as indicated in the present document.

In addition, in case of a PSTN layer 2 failure, if aPSTN call is established, this cal isreleased by the LE. Upon
successful re-establishment of the PSTN layer 2, the LE shall send a DISCONNECT COMPLETE messageto the NTN
and go into the "Null state (LE1)" in order to ensure synchronization of the NTN PSTN GW and the LE state machines.

NOTE: Call release may cause anetwork clearing message with a cause #27, destination out of order, or #41,
temporary failure, and the location field set to 'public network serving the remote user', to be sent towards
the exchange serving the remote user.

7.3 Maintenance functions

This clause defines the mechanism for the LE to be able to determine if customer equipment is connected to the
PSTN-GW and to determine the synchronization status of the S/T interface. The support of the (ISDN and PSTN)
mai ntenance mechanisms by the LE and NTN is optional.

It shall usethe Layer 3 STATUS and STATUS ENQUIRY messages as defined in ETS 300 324-1 [3] subclause 13.4,
except that the State and Cause information elements already defined for the STATUS are changed to optional and only
one of the new variable length information elements defined bel ow shall be included in a STATUS message.
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7.3.1 The new STATUS ENQUIRY and STATUS messages

Thenew STATUS ENQUIRY and STATUS messages and their associated procedures shall follow those defined in
ETS 300 324-1 [3], with the following additions:

* the State and Cause information elements shall not be included in the STATUS message;
* new information e ements are defined for the STATUS and STATUS ENQUIRY messages.

The new messages shall hereafter in the present document bereferred to as MAINTENANCE STATUS and
MAINTENANCE STATUS ENQUIRY messages to differentiate them from those used as part of the standard PSTN
Protocol procedures.

7.31.1 PSTN maintenance messages

The MAINTENANCE STATUS ENQUIRY and MAINTENANCE STATUS messages for the PSTN-GW status shall
be sent using the TEI which isallocated to that gateway (see table 1).

7.31.1.1 The MAINTENANCE STATUS ENQUIRY message for PSTN maintenance
Table 2: The PSTN gateway MAINTENANCE STATUS ENQUIRY message

Bit 8 7 6 5 4 3 2 1

Protocol Discriminator

Layer 3 Address (note) 1

Layer 3 Address (lower) (note)

Message Type

1 1 0 1 0 0 0 0

PSTN gateway status request information element identifier

NOTE: Thelayer 3 address shall be coded as"Layer 3 address not relevant in current message” according to
subclause 8.2.

7.3.1.1.2 The MAINTENANCE STATUS message for PSTN maintenance
This message shall be sent on receipt of a MAINTENANCE STATUS ENQUIRY message from the LE.

The MAINTENANCE STATUS message carries a new variable length optional information e ement in the direction
NTN - LE.
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Table 3: The PSTN gateway MAINTENANCE STATUS message

Bit 8 7 6 5 4 3 2 1

Protocol Discriminator

Layer 3 Address 1

Layer 3 Address (Lower)

Message Type

0 0 0 1 1 1 1 0

PSTN gateway status response information element identifier

0 0 0 0 0 0 0 1

Information element length

1 ext. STGW

NOTE 1: Thelayer 3 Address shall be coded as"Layer 3 address not relevant in current message”" according to
subclause 8.2.

STGW defines the status of the addressed PSTN-GW (CPE presence indicator).
The coding of the STGW fidld shall be according to table 4.

Table 4: Coding of the STGW field

Bits Meaning
7654321
0 00O0OOO No CPE present
000O0O0OO0O1 CPE connected
0O00O0OO0OOT10 Test Unavailable
NOTE: All other values are reserved.

NOTE 2: The method for detecting that CPE is connected is not specified here and will depend upon the PSTN
architecture used.

7.3.1.2 ISDN maintenance messages

The MAINTENANCE STATUS ENQUIRY and MAINTENANCE STATUS messages for the ISDN UNI status shall
be sent using TEI 126.
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The MAINTENANCE STATUS ENQUIRY message for ISDN maintenance
Table 5: The MAINTENANCE ISDN UNI STATUS ENQUIRY message

Bit 8 7 6 5 4 3 2 1

Protocol Discriminator

Layer 3 Address (note) 1

Layer 3 Address (lower) (note)

Message Type

1 1 0 1 0 0 0 1

ISDN UNI status request information element identifier

The layer 3 Address shall be coded as "Layer 3 address not relevant in current message” according to
subclause 8.2.

The MAINTENANCE STATUS message for ISDN maintenance

This message shall be sent in response to the receipt of a MAINTENANCE STATUS ENQUIRY message from the
network containing the ISDN UNI status enquiry information element.

The MAINTENANCE STATUS message carries a new variable length information element in the direction NTN - LE.

NOTE:

Table 6: The MAINTENANCE ISDN UNI STATUS message

Bit 8 7 6 5 4 3 2 1

Protocol Discriminator

Layer 3 Address (note) 1

Layer 3 Address (Lower) (note)

Message Type

0 0 0 1 1 1 1 1

ISDN UNI status response information element identifier

0 0 0 0 0 0 0 1

Information element length

1 ext. STUNI

The layer 3 address shall be coded as "Layer 3 address not rdevant in current message” according to
subclause 8.2.
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STUNI defines whether the ST Interface of any particular ISDN-BA is active (i.e. INFO3 has been received).
The coding of the STUNI field shall be according to table 7.

Table 7: Coding of the STUNI field

Bits Meaning
7 65 4321
000O0O0O0O No S/T Interface synchronization on ISDN-BA userport
0000O0O012 S/T Interface synchronization on ISDN-BA userport
00000110 Test Unavailable
NOTE: All other values are reserved.

7.3.2  Maintenance status procedure

7.3.2.1 Normal operation

The Maintenance status enquiry procedure shall only be initiated by the LE. This procedure applies when the LE wants
to check the maintenance status of a given user port (e.g. aPSTN gateway or an ISDN UNI) inthe NTN. No state
change shall occur in the LE and NTN upon performing the maintenance status enquiry procedure.

On receipt of a MDU-maintenance_request, the LE shall send aMAINTENANCE STATUS ENQUIRY message and
start timer Tm. The Layer 3 address of the MAINTENANCE STATUS ENQUIRY message shall be set to 7FFFh. The
MAINTENANCE STATUS ENQUIRY message shall be coded either asin subclause 7.3.1.1.1 where the LE wants to
check the maintenance status of a PSTN gateway, or asin subclause 7.3.1.2.1 where the LE wants to check the
maintenance status of an ISDN UNI.

Upon receipt of a MAINTENANCE STATUS ENQUIRY message from the LE, the NTN shall respond to the LE with
the appropriate MAINTENANCE STATUS message with the L3 Addr=7FFFh. The MAINTENANCE STATUS
message shall be coded either asin subclause 7.3.1.1.2 where the MAINTENANCE STATUS ENQUIRY contained a
PSTN gateway statusrequest IE, or asin subclause 7.3.1.2.2 where the MAINTENANCE STATUS ENQUIRY
contained an ISDN UNI statusrequest IE.

The LE having received the MAINTENANCE STATUS message shall stop timer Tm and shall report the result
internally using the MDU-maintenance _response, and remain in the same state.

If timer Tm expires:

» thefirg time, the MAINTENANCE STATUS ENQUIRY message shall bere-sent, and timer Tm shall be
restarted;

» thesecond timean internal error indication shall be generated and no state change shall occur.

7.3.2.2 Exceptional procedures

This clause describes the exceptional procedures in relation to the message content with the exception of the L3addr IE.
The L3addr IE is used within the B-channel selection procedure as described in clause 8.
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In relation to the STATUS ENQUIRY message the NTN shall implement the AN exception procedures defined in
ETS 300 324-1 [3] with the exception that the message content validation shall be extended to support
MAINTENANCE STATUS ENQUIRY messages, i.e. ETS 300 324-1[3] table 10 is extended as shown in table 8.

Message Type: STATUS ENQUIRY

Direction: LEto AN

Table 8: STATUS ENQUIRY message content

Information element Reference Direction Type Length
Protocol discriminator [3]13.4.2 LE to AN M 1
L3addr [3]13.4.3 LE to AN M 2
Message type [3] 13.4.4 LE to AN M 1
ISDN UNI status request 7.31.2.1 LE to AN C 1
PSTN gateway status request 7.31.1.1 LE to AN C 1

NOTE:

In the case of MAINTENANCE STATUS ENQUIRY messages, one and only one conditional information
element shall be contained in the message and shall be handled as mandatory information element.

7.3.22.2 LE

In relation to the STATUS message the LE shall implement the LE exception procedures defined in ETS 300 324-1 [3]
with the exception that the message content validation shall be extended to support MAINTENANCE STATUS
messages, i.e. ETS 300 324-1 [3] table 9 is extended as shown in table 9 below.

Message Type: STATUS

Direction: ANtoLE

Table 9: STATUS message content

Information element Reference Direction Type Length
Protocol discriminator [3]13.4.2 AN to LE M 1
L3addr [3] 13.4.3 AN to LE M 2
Message type [3]13.4.4 AN to LE M 1
State [3]13.4.6.3 AN to LE C1l 1
Cause [3]13.4.7.9 AN to LE C1l 3to5
ISDN UNI status response 7.3.1.2.2 LE to AN C2 1
PSTN gateway status response 7.3.1.1.2 LE to AN C3 1

NOTE:

C3.

One set of conditional elements C1, C2 or C3 shall be contained in the message and shall be handled as
mandatory information element(s). In the case of MAINTENANCE STATUS messages the set shall be C2 or

7.3.2.3 Timer Tm definition

The additional timer Tm (see table 10 below) is applicable in the LE for the Maintenance status enquiry procedure.

Table 10: Timer Tm behaviour

STATUS
ENQUIRY sent

STATUS from AN
indicating response
to maintenance
STATUS ENQUIRY

Maintenance
STATUS ENQUIRY
and restart of timer
Tm

error_indication

Timer | Timeout | State | Cause for start Normal stop At the first expiry | At the second Cross

numbe| value expiry reference
r

Tm 10s Any [Maintenance Receiving of Repeat MDU- 7.3.2.1
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8 B-channel selection procedure

8.1 Introduction

The B-channd's of the access are a common resource for both the ISDN-BA and the PSTN ports. To handle the
selection of B-channel for the PSTN port use, a new mechanism has been defined (see subclause 8.2).

The operation of the B-channel selection proceduresis shown in examples within annex A.

8.2 B-channel selection

This clause describes the mechanism by which the LE indicates to which bearer channel the selected PSTN-GW shall
connect for any particular cdl. Thisisadeparture from the V5.1 recommendation ETS 300 324-1 [3] and can only
function because the NMDS allows only one PSTN layer 3 per layer two (addressed via TEIS). The layer 3 address
(L3addr) field in the V5 PSTN Protocol messages shall be used to indicate the bearer channd asin table 11.

Table 11: B-channel selection via L3addr

L3ADDR B-channel

L3addr=0 no B-channel selected or that the NTN shall release the B-channel

L3addr=1 B1 selected

L3addr=2 B2 selected

L3addr=n Bn Selected (the general case) (note)

L3addr = 7FFFh Layer 3 address not relevant in current message (e.g. used in
MAINTENANCE STATUS and MAINTENANCE STATUS ENQUIRY
messages)

All other values are

reserved.

NOTE: Ingeneral thisapplies, although for NMDS there are only two B-channels available.

8.2.1 LE Functionality

8.21.1 General Requirements

The LE shall beresponsible for the B-channel selection and shall not change directly between the two B-channels
during aPSTN call.

The selected B-channel shall beindicated in the L3addr field of all call related messages sent between LE and NTN.

The LE shall use the L3addr value 7FFFh when sending MAINTENANCE STATUS ENQUIRY messages described in
subclause 7.3.

8.21.11 Handling of valid L3addr values

Upon receipt of a PSTN Protocol message with avalid L3addr (see table 11) the LE shall perform one of the following
actions dependent on the message and L 3addr value.

a) If theLE receives an ESTABLISH message with a L3addr that isnot O it shall ignore and discard the message.
NOTE: The LE may generate an internd error indication.

b) If theLE receives an ESTABLISH message with L3addr of O it shall be accepted and handled in accordance with
clause 8.2.1.2.

c) If theLE receives a message (other than ESTABLISH) with aL3addr of O, 1, or 2 it shall compare the L3addr
value with that expected (i.e. the current allocated value for the call taking into account the possibility of message
crossovers). If thereceived valueis not as expected then the LE shall clear the call using the normal call clearing
procedures, ensuring any connected B-channdl isreleased. If the received value is as expected (again making
allowance for crossovers) then the message shall be handled in accordance with clause 8.2.1.2.
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d) If the LE receives a message (other than ESTABLISH) with a L3addr of 7FFFh then the LE shall perform either (i)
or (ii) below:

i Treat the value of the L3addr as valid, make no changesin rdation to its B-channd allocation at this point,
and continue with the processing of the message in the normal manner through the PSTN protocol and
beyond (e.g. to call control or maintenance functions). This processing may result in the release of the
B-channe (e.g. if the LE receives a DISCONNECT or DISCONNECT COMPLETE message with
L3addr = 7FFFh).

If the message isnot a maintenance message the LE shall clear the call using the normal call clearing procedures,
ensuring any connected B-channel isrdeased. Otherwise the LE shall make no changesin relation to its B-channd
allocation.

8.21.1.2 Handling of invalid L3addr values

If the LE receives a message with areserved value of L3addr then the LE shall perform one of the following options:
a. ignorethe message and generate an internal error indication;

b. treat the L3addr value as unexpected and clear the call using the normal call clearing procedures, ensuring any
connected B-channd isreleased.

8.2.1.2 Specific Requirements for PSTN Calls

The LE shall perform the general requirements of clause 8.2.1.1 before going on to the specific requirements described
in this clause.

Onreceipt of an ESTABLISH message from the NTN, the LE shall perform either option (a) or option (b) below:

a) seect the B-channd to be used and indicate it using the L3addr when returning the ESTABLISH
ACKNOWLEDGE message to the NTN.

b) sdect the B-channel to be used and indicate it using the L3addr when returning the ESTABLISH
ACKNOWLEDGE message to the NTN, or alternatively if selection isnot currently possible indicate no B-channd
selected in the L3addr when returning the ESTABLISH ACKNOWLEDGE messageto the NTN.

The B-channd shall be released by the LE when receiving the DISCONNECT COMPLETE message from the NTN or
when the LE sends the DISCONNECT message or the DISCONNECT COMPLETE message (L3addr shall be set to 0
by the LE).

Prior to sending an ESTABLISH message to the NTN the LE shall determine the B-channd to be used and indicate this
in the L3addr field of the ESTABLISH message.

For al other messages, either on receipt or prior to being sent, the points of selection and release of B-channels by the
LE during acall shall bein accordance with Nationa or Operator requirements subject to the requirements of this
standard. Examples are given in Annex A.

8.2.2 NTN Functionality

8.2.2.1 General requirements

Upon receiving any message with a TEI identifying a PSTN port, where the L3addr in the messageisvalid (i.e. isnot a
reserved value and is not equal to 7FFFh), the NTN shall change the connection to match the L3addr in the message.
The only exception to thisis where the received message (e.g. DISCONNECT or DISCONNECT COMPLETE) results
in the NTN entering the idle state whereupon it shall rel ease the B-channel independent of the L3addr in the received
message.

The NTN shall not regard changing between B-channds as an invalid request.

If the NTN receives a message with areserved value of L3addr then it shall according to the L3addr handling
procedures (ETS 300 324-1 [3] subclause 13.5.2.2) ignore the message, generate an internd error indication and send a
STATUS message to the LE with the L3addr received, the State information element indicating the current state and the
Cause information € ement indicating cause "L 3 address error”.
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If the NTN receives a message with aL3addr of 7FFFh then the NTN shall treat the value of the L3addr as valid, make
no changesin relation to its B-channel alocation at this point, and continue with the processing of the message in the
normal manner through the PSTN protocol and beyond (e.g. to call control or maintenance functions). This processing
may result in therelease of the B-channel (e.g. if the NTN receives a DISCONNECT or DISCONNECT COMPLETE
message with L3addr = 7FFFh).

When sending a message to the LE the NTN shall set the value of the L3addr depending on the message type. For
MAINTENANCE STATUS messages the L3addr shall be set to 7FFFh. For call control related messages the L3addr
shall be set to indicate the currently allocated B-channel, or O when no B-channé isallocated. (For example the L 3addr
shall always be 0 when sending an ESTABLISH message or a DISCONNECT COMPLETE message.

Examples of valid actions of the NTN are shown in table 12.

Table 12: NTN B-channel connection

Current Connection | Received L3addr New Connection

Port 1, B-channel 1 0 Port 1, No channel

Port 2, B-channel 2 1 Port 2, B-channel 1

Port 1, No channel 2 Port 1, B-channel 2
8.2.2.2 Specific Requirements for PSTN Calls

An ESTABLISH message sent by the NTN cannot contain a B-channd allocation, since no allocation has been made by
the LE at this point in time. In this case, the value L3addr = 0 shall be sent to indicate this fact.

If the NTN receives an ESTABLISH message or an ESTABLISH ACK message which contains the value L3addr = 0
then the NTN shall follow the requirements of the National PSTN Protocol associated with receipt of the message but
shall not connect a B-channel. At alater time a message may be sent with anon-zero L3addr, in which case the B-
channd referred to shall be sdlected.
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Annex A (informative):
B-channel selection

A.l General

This annex provides examples of how the B-channel selection procedure for the NMDS application may be applied
within a National PSTN Protocol.

A.2  Outgoing calls (NTN to LE)

An off hook generated by the user shall cause the L3addr to be set to "no B-channd selected” in the ESTABLISH
message sent to the LE. B-channel selection in the LE shall be performed and the selected B-channd returned in the
L3addr field in the ESTABLISH ACK messageto NTN (seefigure A.1). The selected B-channd shall be shown in the
L3addr of all signalling until the call iscleared.

PSTN NTN | LE call control |
Terminal
off hook > I @
ESTABLISH
‘L3addr=0 establish indication

f —>
{(no B-channel selected) @

establish acknowledge
4_

ESTABLISH ACK

§L3addr =1 if B-channel B1 was
selected, otherwise = 2 for B2...

Figure A.1: Outgoing calls (NTN to LE)

l

A

All outgoing calls, successful or unsuccessful, shall follow the above procedure with the exception that if the signalling
path isrequired but no B-channds are available the L3addr in the ESTABLISH ACK shall be set to O.
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A.3

Call clearing

The B-channd shall be released when LE receives the DISCONNECT COMPLETE message (seefigure A.2).

PSTN
Terminal

NOTE:

NTN

LE call control |

DISCONNECT

Disconnect request
‘—

L 3addr = O(NTN shall release
the B-channe).

DISCONNECT COMPLETE

>

Disconnect complete

‘L3addr =0

indication

»

:B-channel released.

Gy

There is only one case of the NTN initiating the release of the signalling path and that is when the NTN

has insufficient resource to process the call and sends a DISCONNECT message to the LE. In this case
the LE shall release the B-channel immediately after sending the DISCONNECT COMPLETE message to

the NTN.

Figure A.2: Call clearing from the network

A4

Incoming calls (LE to NTN)

The LE shall select the B-channd and indicateit in the ESTABLISH message sent from the LE tothe NTN (see
figure A.3). The selected B-channd shall be shown in the L3addr of all sgnalling messages until the call is cleared.

PSTN
Terminal

NTN | LEcal

control |

ESTABLISH

<

establish request
1—

A

ring

L 3addr = 1 if B-channel B1
‘was selected, otherwise =2 for
iB2...

ESTABLISH ACK

Y

L3addr=10r2
(Same value asthe

ESTABLISH message)

Figure A.3: Incoming calls
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All incoming calls, successful or unsuccessful, shal follow the above procedure except in the following situation. If the
signalling path isrequired but the LE cannot yet assign the B-channd, the L3addr in the ESTABLISH and ESTABLISH
ACK ghdl be set to 0.

A.5 PSTN-GW parked state

In this case, after the expiry of a network timer, the SIGNAL message (Steady Reduced Battery) is sent to the NTN and
thelineisin the PARKED sate (see figure A.4). This message shall have the L3addr = 0 indicating that, whilst the
signalling path remains connected, the B-channd shall bereleased by the LE for use by another call. On receipt of the
SIGNAL message the PSTN-GW shall detach from the B-channel and send a SIGNAL ACKnowledge message to the
exchange with the L3addr = 0 indicating that it has detached from the B-channdl.

PSTN NTN LE call control |
Termina
I Steady signal
‘_
_ SIGNAL Reduced Battery
iTShe line <—ed ] L 3addr = O indicting that the
Reduc 'LE has released the B-channel
PARKED Battery :
SIGNAL ACK R
‘L3addr =0

Figure A.4: Entering parked state
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A.6  Clearing from parked state

When the PSTN-GW detects an "on hook™ it shall send a SIGNAL message indicating seady state "On Hook" this
message shall have the L3addr = 0 indicating that a B-channel is not connected. The signalling path shall be cleared

following the normal clearing procedure (see figure A.5). The exception isthat the L3addr shall be set to zero both in
the DISCONNECT and DISCONNECT COMPLETE messages.

PSTN NTN LE call control |
Terminal
Theline .m
is PARKED
SIGNAL
.| On Hook
On Hook . >
L3addr=0
_ SIGNAL ACK
L3addr=0
Normal clearing
procedures
apply.
DISCONNECT <
; Disconnect
‘L3addr =0 Request
DISCONNECT COMPLETE
L3addr =0 @

Figure A.5: Clearing from parked state
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A.7  Outgoing calls (NTN to LE) with delayed B-channel
selection

An Off Hook generated by the user shall cause the L3addr to be set to "no B-channd selected” in the ESTABLISH
message sent to the LE B-channel sdection in the LE shall be performed. If the signalling path isrequired but no
B-channels are available, the L3addr in the ESTABLISH ACK is set to 0. When a B-channdl is selected, the selected
B-channd isthen returned in the L3addr field in the SIGNAL message sent to the NTN (seefigure A.6).

PSTN NTN LE call control |
Terminal
off hook > . @
ESTABLISH
‘L3addr = 0 establish indication

f —>
{(no B-channel selected) @

establish acknowledge
4_

ESTABLISH ACK

§L3addr = 0if no B-channel was
‘available

l

Selected B-channel
4_

SIGNAL

A

A

L3addr = 1if B-channel B1 Was
selected, otherwise = 2 for B2... |

SIGNAL ACK

L3addr =1 or 2 (same
value asin the SIGNAL

Figure A.6: Outgoing calls with delayed B-channel selection
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Annex B (informative):
Background and motivation for NMDS

Standardized protocol and additions for the PSTN signalling over the ISDN-BA DSL will result in cheaper NTN
equipment. To fully support PSTN services over the same subscriber linewhen ISDN-BA isinstalled will probably be a
factor in morerapid ISDN deployment.

B.1  Transparent supplementary service operation

It is possible to provide voice type services similar, but not identical, to those provided by the PSTN using the ISDN
service and associated terminal adapter. However in this case the voice services as perceived by the customer will not
be identical to those received by a customer directly connected to anational PSTN. Due to both regulatory constraints
and user resistance, this lack of commonality is a situation that cannot be accepted. It isthislack of commonality which
has |ead to the devel opment of the NMDS.

The NMDS will alow further independent evolution of national PSTN and ISDN services.

B.2  Operational benefits

The advantages of the combination of PSTN and ISDN-BA on-demand services arethat:

- acustomer that wantsto upgrade from PSTN to ISDN-BA can keep the existing PSTN equipment and just add
an upgrade with the NTN,;

- acustomer can keep the same PSTN services as before the upgrade;

- acustomer who wantsto run data communication such as Internet could easly connect the computer/PC and get
up to 128 khit/s bandwidth. PSTN can only provide a maximum bit rate of about 30 khit/s;

- an NTN could be used to support only the PSTN services and, at afuture date, could be replaced with another
NTN which will be able to support, in addition to PSTN service(s), an ISDN-BA service;

- TN serviceslike"PSTN display services', "ADSI" and Smilar can easily be carried over the V5-based PSTN
protocol;

- acustomer getsan additional line, i.e. two B-channels, without an access network infrastructure upgrade;

- in-band signalling equipment, e.g. MF4 receivers or modemes, is not introduced into the access network.
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Annex C (informative):
The PSTN protocol adopted for the NMDS

C.1 The V5 PSTN protocol

The V5 PSTN protocol has been specifically designed for the V5 series of interface standards. It is used within a
signalling path from the user port where theline card function islocated, to the LE, from which the serviceis
controlled.

The PSTN protocol actually splitsinto two parts.

Thefirst isacommon part which isused in order to define the operation of PSTN lines under such conditions as
incoming/outgoing call clash or an overloaded LE which is temporarily unable to provide service to that remote user
port. Thisisa standard part of the PSTN protocol and has to be supported.

The second part of the PSTN protocal is, in reality, just a set of messages which may be mixed and matched in order to
synthesize any anal ogue service required. The mapping of these messages to the anal ogue services required within any
particular country is outside the scope of the present document. It is assumed that this task will have been completed
prior to any NMDS implementation being specified within any country. Should this prerequisite not be met, the NMDS
system cannot be expected to function correctly.

It isthefact that the PSTN protocol has already been extensively tested and mapped onto the various PSTN services as
supported by many countries that makes it such a powerful tool and hence so useful for this application.
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Annex D (informative):
The relationship between a directly connected NMDS and
one supported via an access network

Although the support of NMDS via V5 interfaces is outside the scope of the present standard, this annex identifies two
possible methods which may be envisaged to support the NMDS via V5 interface Access Networks. The purpose of this
annex is only to highlight the major functional requirements and impacts on the AN and the LE, depending on the
method applied, when the NMDS support viaa V5 Access Network is considered.

D.1 Introduction

Figure D.1 compares the functions required to support NMDS access via an Access Network with those for NMDS
direct access and those for anormal V5 access network. Two alternative methods have been identified: both provide the
same overall functionality. They differ only in the basis of multiplexing and demultiplexing methods used in LE and
AN. Thefirg resultsin complexity in the LE, the latter, equivalent complexity in the AN. Either method is permissible.

It has been identified that scenario 4 in figure D.1 showing the second method of connecting an NMDS viaan AN will
require changes to both the V5 specification ETS 300 324-1 [3] and to the associated Q(V5AN) specifications. Whilst
these changes are not thought to be overly complex, there would be aneed for an in-depth analysisin order that al the
ramifications of this architecture are identified.

Tables D.1 and D.2 support the diagram, describing the functionsinvolved in both AN and LE for both the AN options
in amanner permitting easy comparison.

Method 1 has major impacts on LE functional requirementsreating to the termination of NMDS on the V5 interface,
while Method 2 has major impacts on AN functionalities to terminate the NMDS and to support the NMDS
management.

The viability of either methods requires careful consideration and would imply appropriate enhancementsto the V5
management standards.
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Table D.1: Functionality in scenario 3 from figure D.1

Figure D.1 at AN

Figure D.1 at SN (LE)

Comment

Layer 2 frames from NTNs are envelope
multiplexed on to V5 link to LE (Layer
"1.5" function).

Envelope de-multiplexing is used to
separate out individual NTN streams and
the AN's V5 stream.

PSTN (V5) inputs to the AN are
multiplexed on the basis of Layer 3
address and the resulting Layer 2 frames
multiplexed along with NTN Layer 2s by
enveloping.

NTN streams are de-multiplexed into
ISDN and PSTN by reference to TEI
(layer 2).

AN functionality is very like basic V5.

Individual AN PSTN lines are de-
multiplexed by Layer 3 address which
indicates the Z i/f port of entry.

NTN PSTN lines: the Layer 3 address
defines the B-channel i/d within a single
NMDS access.

SN is more complex than in
Configuration 4;
AN is less complex.

Q3(AN) is used to implement Line and
Circuit testing on the AN connected
PSTN (incl. PABX) lines.

Q3(AN) is not used to implement Line
and Circuit testing on the NTN connected
PSTN lines since the NMDS layer 3s are
not terminated at the AN and there is
therefore no access to NMDS Layer 3
messages in the AN.

Q3(SN) used to send modified V5 layer 3
messages to implement (e.g.) line testing
at the NMDS Z i/f, i.e. on the NTN
connected PSTN lines.

Simple AN structure but at cost of
inconsistent handling of Line and
circuit test: AN connected PSTN
lines handled via Q3(AN), NTN
connected PSTN lines handled via
Q3(SN).
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Table D.2: Functionality in scenario 4 from figure D.1

Figure D.1 at AN

Figure D.1 at SN (LE)

Comment

NTN streams are de-multiplexed at
layer 2 (TEI) into ISDN and PSTN
streams.

Envelope de-multiplexing is used to
separate individual ISDN BA streams
from the aggregate PSTN stream.

PSTN(V5) inputs to the AN and PSTN
streams from the NTNs are multiplexed
on the basis of layer 3 Address. Note that
for the NTN PSTN Streams there are 3
possible L3 addresses per basic access.
So, in this multiplexing function the L3
address covers both the BA port of entry
to the AN and the B Channel identity of
the individual NTN PSTN stream.

PSTN Stream is de-multiplexed using the
Layer 3 address . L3 Address will identify
either: Z interface port of entry, or 1 of 3
possible B channel IDs plus the address
of the basic access containing the B
channel.

Envelope multiplexing (Layer 1.5) is used
to multiplex NTN ISDN streams and the
aggregated V5 PSTN stream.

Arrangement at LE is very similar to
normal V5 functionality (configuration 2).

Simple arrangement at LE almost
identical to functionality required for
support of V5 AN.

TEls for the AN-hosted NMDS
systems are assigned by provisioning
via Q3(AN).

AN is more complex than in
configuration 3.

Q3(AN) is used to implement Line and
Circuit testing on the AN connected
PSTN (incl. PABX) lines.

Q3(AN) could be used to send modified
V5 layer 3 messages implement Line and
Circuit testing on the NTN connected
PSTN lines since the NMDS PSTN

layer 3s are opened at the AN to enable
L3 address based multiplexing. This
means --->

if <--- applies, Q3(SN) does not need to
send modified V5 layer 3 messages to
implement (e.g.) line testing at the NMDS
Z iff, i.e. on the NTN connected PSTN
lines.

This option requires more complexity
in the AN but gives consistent
handling of the management of PSTN
line/circuit test in that both AN
connected.

and NTN connected PSTN lines are
tested from the AN Manager.

If Q3(AN) is not used to implement Line
and Circuit testing on the NTN connected
PSTN lines, then this function would be
as in Configuration 3 and --->

applies.

if <--- applies, Q3(SN) would be used to
send modified V5 layer 3 messages to
implement (e.g.) line testing at the NMDS
Z iff, i.e. on the NTN connected PSTN
lines.

This option is less complex in the AN
in that no sourcing/interpretation of
the NMDS Layer 3 messages is
involved in the AN but as with
configuration 3 results in inconsistent
handling of Line and circuit test: AN
connected PSTN lines handled via
Q3(AN), NTN connected PSTN lines
handled via Q3(SN.
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Annex E (informative):
The reasons for the new information element values chosen

E.1 General

The information element val ues were chosen for specific reasons. These are historic and are given below in order to aid
understanding.

E.2  Specific coding rules for information elements in the
V5 specifications

The information el ements allocated for V5 are specified in table M.2 of ETS 300 347-1 [4]. This shows some additional
features:

- dngleoctet information elements have a 1 in bit position 8;

- variable length information elements have a0 in bit position 8. For these information elements further rules are
added:

- bit 7setto 1 isused toindicate BCC functions,

- bit 6 set to 1isused to indicate Control functions.

E.3  Specific codes used for the STATUS ENQUIRY
iInformation elements for NMDS
The STATUS ENQUIRY information elements octets are single octet information elements.

For the reasons specified elsewherein the present document, and taking into account the information elements already
defined in table M.2 of ETS 300 347-1 [4], it was decided to define the following single octet information elements:

110 10000for PSTN MAINTENANCE STATUS ENQUIRY messages.
110 10001for ISDN MAINTENANCE STATUS ENQUIRY messages.

E.4  Specific codes used for the STATUS information
elements for NMDS

The STATUS message information elements octets are multiple octet information e ements.

For the reasons specified elsewherein the present document, and taking into account the information elements already
defined in table M2 of ETS 300 347-1[4], it was decided to define the following multiple octet information elements:

00011110for PSTN MAINTENANCE STATUS messages.
00011111for ISDN MAINTENANCE STATUS messages.
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Annex F (informative):
Permanent activation of basic access digital section

The use of permanent activation of the basic access digital section for NMDS may improve the service perceived by the
user, based on the following:

1

2)

3

Many networks have delay to dial tone requirements and especially on today's modern electronic exchanges the
user expectation isthat dial tone is present by the time the handset has reached the ear. It isthis performance that
will be expected of the PSTN service from NMDS. It has been recognized in the V5 forum that the protocol
stack of V5.1 (effectively permanently activated layer 1 (primary rate) and point-to-point layer 2 carrying PSTN
protocol with national mapping at layer 3) may make it difficult to achieve such performance for PSTN ports
connected viaa V5.1 AN. Asthe same protocol stack isused for NMDS it will inherit the sameissues. Choosing
to use a permanently activated digital section ensuresthat the structure of NMDS does not make the situation
worse. Using alayer 1 protocol which involved the need to activate the digital section on detecting a seize would
add an additional delay.

The decision asto when to apply power feed to the PSTN port may in some networks be linked to the provision
of PSTN service to theline by the LE. An effective method of achieving thisisto supply power only in the
presence of an established layer 2 with respect to the PSTN-GW concerned. If, however, layer 1 activation and
layer 2 establishment were to be triggered from the NTN PSTN-GW, then the power feed to the PSTN port
would have to be supplied independently from these. This may result in a PSTN user erroneously believing
service is available (because thelineis powered) when it is not. Alternatively whether to apply power feed to the
PSTN port may be determined by some stored datain the NTN based on an earlier layer 3 communication with
the exchange. ThisNTN stored data would have to follow the exchange data in rel ation to supporting the PSTN
port/service. The use of permanent activation and point-to-point layer 2 establishment to determine when to
apply power feed to the PSTN port thus simplifies the NTN and the exchange.

Permanent activation of the basic access digital section further smplifiesthe NTN as it removes the need for it to
support user activation procedures triggered from detecting a seize at the PSTN port or user initiation of
activation of the ST interface.
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Annex G (informative):
Remote equipment - functional requirements

The basic remote equipment functional requirements for an NTN are shown in figure G.1a. The NTN has afull
capability S/T interface able to support the maximum number of ISDN terminals. In addition, it can support a PSTN
terminal viaa Z interface. The NT1* function has additiona functionality over the normal ISDN NT1 in order to enable
it to handle the additional PSTN interface.

In effect, ISDN TEsand a PSTN TE viaits PSTN Gateway (effectively a PSTN TA) arein contention for the S/'T
Interface, even though the latter isadifferent type of terminal. (More details of the internal functions of the NT1* and
PSTN-GW areindicated in figure G.1b). Thereason for thisisthat it should be possible to prevent the ISDN-BA
terminals from sending D-channe information whilst signalling information is being transmitted to the LE from the
PSTN-GW. An alternative approach, although potentially more expensive, isto buffer ISDN-BA D-channel frames
within the NTN and to control the time of their transmission towards the LE.

In different markets, the NTN implementation may be varied to meet the local requirements. Some examples of NMDS
compliant NTN variants which may be implemented follow:

1) (Ref. figure G.28) Regulatory reasons may require compl ete separation of the customer interfaces for ISDN and
PSTN, i.e. that PSTN information is prevented from getting onto the ST Interface and, in these circumstances,
some additional functionality is required in the configuration to achieve the separation (indicated in figure G.2b):

- upstream - functionaly, a buffer isrequired on the network side of the S/'T interface and PSTN information
inserted on the network sde of this. An "all 1s" pattern isinserted on the echo bit to hold the bus;

- downstream, (if required) the L2 frames are inspected to prevent PSTN information from passing onto the
ST Interface;

- the upstream functions may be implemented based on the use of buffer memory associated with the user
ports: this still requires feedback to the ST Interface so that ISDN users are aware of "hold-ups’.

2) (Ref. figure G.3) Where permitted by the regulatory environment, the PSTN-GW functions may be supported by
the ST Interface, appearing at layer 1 as another ISDN-like terminal. This configuration reduces by one the
number of ISDN terminalsthat can be handled on the S/T Interface, but uses an ISDN NT1. The logical
development of thisis;

3) (Ref. figure G.4) (Where permitted by the regulatory environment,) combination of the PSTN-GW and PSTN
TEto form a"PSTN Digita telephone”. In this case there isno interface at the Z reference point.

In general, the NMDS standard is concerned with the functionality of the NTN and therefore refers to this grouping
throughout, however this does not preclude implementations based on different physical groupings whereregulatory
contexts permit.

S/ T*
ISDN | | * (1]
TE i NT2 i

Z
PSTN | | [| PSTN
TE 1] -GW

NTN

Figure G.1la: The basic remote equipment functional requirements for an NTN
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Fig G.1b: D-channel potential internal functionality of the NT2* and PSTN-GW,
given no D-channel buffering
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Figure G.2a: Regulatory reasons may require complete separation
of the customer interfaces for ISDN and PSTN
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Figure G.2b: Additional functionality required should it be necessary to prevent PSTN information
from getting onto the S/T Interface
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Figure G.3: The PSTN gateway functions may be supported by the S Bus,
appearing at layer 1 as another ISDN-like terminal
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Figure G.4: The combination of the PSTN gateway and PSTN TE
to form a PSTN digital telephone
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Annex H (informative):
Supplementary services useable at the NMDS

Supplementary services provided by the network to direct PSTN access and | SDN basi ¢ access may be provided and
made available to the NMDS. The provision of the supplementary services to each provisioned PSTN line and to the
ISDN access requires appropriate subscription arrangements with the network service provider.

NOTE: Itisexpected that PSTN supplementary services available to direct PSTN linesin anetwork are also
made available, at similar conditions, to PSTN lines at the NMDS. Similarly, ISDN supplementary
services available to direct ISDN basic accesses in anetwork are also made available, at similar
conditions, to the ISDN access at the NMDS.

H.1  Applicability of PSTN supplementary services

PSTN supplementary services applicable to the direct PSTN lines are applicable to (incoming and outgoing) calls
handled through a PSTN port viathe NMDS, without any impact except those stated below.

Due to the concentrating nature of the NMDS, the following specific interactions with supplementary services apply to
an incoming call destined to a PSTN line which isknown to be not aready engaged in acall:

- call Forwarding busy supplementary service : if provisioned and activated for the called PSTN line, may be
invoked by the LE if thereisno B channel available (to establish the path to the PSTN gateway), regardless of
which of the PSTN lines or ISDN access port are currently using the B channels at the NMDS;

- call completion on busy subscriber : if provisioned and possible for the call instance, may be invoked by the LE
if thereisno B channel (available to establish the path to the PSTN gateway), regardless of which of the PSTN
lines or ISDN access port are currently using the B channels at the NMDS.

NOTE: If both are provisioned and activated, their interaction may be handled in the same way as their
interaction is handled on direct LE PSTN lines (e.g. precedence may be given to the invocation of the
Call forwarding busy supplementary service).

If none of these two supplementary services are applicable (not provided or not activated), and if no B channd is
available to proceed with an incoming call destined to one of the PSTN lines which is known to be not already engaged
inacall , then the call may be cleared and anetwork clearing message with a cause #34, no circuit/channel available,
and the location field set to ‘public network serving the remote user', be sent towards the exchange serving the remote
user.

H.2  Applicability of ISDN supplementary services

ISDN supplementary services applicable to the ST reference point are applicable, without any impact and restriction, to
the NMDS. They apply to (incoming and outgoing) calls handled through the ISDN-BA Port.
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