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Intellectual Property Rights

This clause is always the first unnumbered clause.

If you have received any information concerning an essential IPR related to this document please indicate the details here.
Foreword

This ETSI Standard (ES) has been produced by ETSI Technical Committee  SPAN3 (Services and Protocol for Advanced Networks).

This clause is always the second unnumbered clause.

To be drafted by the ETSI secretariat. You can provide additional elements.
Introduction


This ETSI Specification (ES) covers interworking between INAP/CAP and ISUP/DSS.1 for the support of Call Party Handling (CPH) capabilities and the usage of  ISDN supplementary services. It provides complementary interworking information to the EN 301-070-1/ EN  301 464 (Q.1600/Q.1601) .This clause is optional. If it exists, it is always the third unnumbered clause.

1
Scope

The present document specifies the interworking aspects between INAP and ISUP/DSS.1.
The interaction between INAP and the applied signaling system is described with the help of  the signalling primitives as defined in the EN 301 831-2 [1].


[editor note: Signalling primitives should be used to describe interworking aspects between INAP and ISUP/DSS.1. A mapping table between the primitives and the ISUP/DSS.1 messages could be provided as an informative Annex]

Should start:

One of the following paragraphs should start with:

The main subjects of this interworking specification are the following:
· To specify the interworking between Core INAP CS3 and DSS1/ISUP related to Call Party Handling. The processing of the signalling events received from different parties in case of call forwarding, transfer and moving of legs between Call Segments is to be specified.
· To specify the interworking between Core INAP CS3 and DSS1/ISUP supplementary services. This document specifies the extensions to the EN 301 070-1 [2] /EN 301 464 [3] for those services which are not covered.

The present document is applicable to IN Capability Set 3. It provides a supplement to the ISUP/INAP Interaction recommendations specifications EN 301 070-1 [2] /EN 301 464 [3].
The Scope shall not contain requirements.

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 a specific reference, subsequent revisions do not apply.

· For a non-specific reference, subsequent revisions do apply.

· A non-specific reference to an ETS shall also be taken to refer to later versions published as an EN with the same number.

[1]
EN 301 831-2 "Intelligent Network (IN), Intelligent Network Capability Set 3 (CS3);
Protocol Specification SCF-SSF Interface".

[2]
EN 301 070-1"Integrated Services Digital Network (ISDN); Signalling System No.7;
ISDN User Part (ISUP) version 3 interactions with the Intelligent Network Application Part (INAP); Part 1: Protocol Specification [ITU‑T Recommendation Q.1600 (1997), modified]".

[3]
EN 301 464 "Integrated Services Digital Network (ISDN); Signalling System No.7;
ISDN User Part (ISUP) version 4 interactions with the Intelligent Network Application Part (INAP); Part 1: Protocol Specification [ITU‑T Recommendation Q.1601 (1999), modified]".

[4]
Q.675 "ITU-T Recommendation Q.765, 
Signalling System No. 7 – Application transport mechanism ".

[5]
ES 201 296: “Integrated Services Digital Network (ISDN); Signalling System No.7; ISDN User Part (ISUP); Signalling aspects of Charging".

[6]
EN 301 069-1: “Integrated Services Digital Network (ISDN); Signalling System No.7; ISDN User Part (ISUP); Application transport mechanism; Part 1: Protocol specification [ITU-T  Recommendation Q.765.4, modified]".

[7]
EN 300 356-1: Integrated Services Digital Network (ISDN); Signalling System No.7;
ISDN User Part (ISUP) version 4 for the international interface; Part 1: Basic services [ITU-T Recommendation Q.761 to Q.764 (2000), modified]".

3
Definitions, symbols and abbreviations

Delete from the above heading those words which are not applicable.

3.1
Definitions

Clause numbering depends on applicability. Defined terms should be ordered alphabetically.

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

IN basic call (Q.1601 definition):  

For this document an "IN basic call" is considered as

1. a normal ISUP basic call invoking IN functionality in the SSP,

2. that no DPs are armed dynamically in the request mode,

3. that no user interaction is needed.

For an IN basic call the normal ISUP basic call procedures are applicable as described for national intermediate exchanges unless indicated otherwise.
Example:
ad1) A normal ISUP Basic call invoking functionality in the SSP i.e. a user initiated 2-party call.
ad2) No EDP-R armed, i.e. the call  is restricted to a CSA with a single CS with no more than 2 legs;  
         No CPH capabilities.
ad3) No User Interaction implying bothway through-connection establishment by means of  'early' ANM 
        sending.

IN non-basic call:   

A call where an IN service can influence the call handling  (EDP-R(s) armed enabling  follow-on call and CPH features) is here defined as  a "IN non-basic call" in order to provide a clear distinction as compared to the "IN-Basic call". 

For this document, an "IN non-basic call" is considered as

1. a normal ISUP basic call invoking IN functionality in the SSP with at least one DP armed dynamically in the request mode (except for DP Collect Information).

2. that user interaction applies.

Example:
ad1) Follow-on calls and multi-party call handling supported, i.e. Call Party Handling (CPH) and InitiateCallAttempt
        are possible as leg manipulations are allowed, i.e. supports CPH capabilities.
        EDP-R(s) armed, and  the call  has no restriction to a CSA with regard to number of CSs and legs
ad2) User Interaction implying bothway through-connection establishment by means of  'early' ANM sending allowed.

For an ‘IN non-basic call’, the normal ISUP basic call procedures, i.e. as defined for a user initiated 2-party basic call, are NOT applicable.
Signalling Transparency:   

As for an IN basic call the normal ISUP basic call procedures are applicable, that is end-to-end signalling between calling party and called party is maintained.  

3.2
Abbreviations

Clause numbering depends on applicability. Abbreviations should be ordered alphabetically.

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

[Editor note: to be checked if all abbreviations are used]

ACM
Address Complete Message (ISUP)

ANM
Answer Message (ISUP)

APM
Application Transport Mechanism (ISUP)

APM-user
Application Transport Mechanism User Application

APP
Application Transport Parameter 

BCI
Backward Call Indicators

BCSM
Basic Call State Model

CCBS
Call Completion to Busy Subscriber

CPH
Call Party Handling

CPG
Call Progress Message (ISUP)

CON
Connect Message (ISUP)

DLE
Destination Local Exchange

DP
Detection Point

DSS 1
Digital Subscriber Signalling System No. one

CCF
Call Control Function

CS
Call Segment

CS
Capability Set

CSA
Call Segment Association

CSCV
Call Segment Connection View

DSS.1
Digital Subscriber Signalling No. 1 Protocol

ERB
EventReportBCSM (INAP)

EDP
Event Detection Point

EDP-N
Event Detection Point-Notification

EDP-R
Event Detection Point-Request

ETC
EstablishTemporaryConnection (INAP)

FAR
Facility Request Message (ISUP)

FOT
Forward Transfer Message (ISUP)

FRJ
Facility Reject (ISUP)

FSM
Finite State Machine

IAM
Initial Address Message (ISUP)

ICA
InitiateCallAttempt (INAP)

IDR
Identification Request Message (ISUP)

IN
Intelligent Network

INAP
Intelligent Network Application Protocol

IP
Intelligent Peripheral

ISDN
Integrated Services Digital Network

ISUP
Integrated Services Digital Network-User Part

ITU-T
International Telecommunication Union - Telecommunication Standardisation

LE
Local Exchange

NNI
Network Node Interface

OLE
Originating Local Exchange

O-BCSM
Originating Basic Call State Model

PRI
Pre-Release Information message (ISUP)

PAN
Public Addressed Node

PIN
Public Initiating Node

REL
Release Message (ISUP)

RES
Resume Message (ISUP)

RLC
Release Complete Message (ISUP)

PSTN
Public Switched Telephony Network¨

SCF
Service Control Function

SCP
Service Control Point

SGM
Segmentation Message (ISUP)

SSF
Service Switching Function

SSF FSM
Service Switching Function Finite State Machine

SSP
Service Switching Point

SUS
Suspend Message (ISUP)

TE
Transit Exchange

TDP
Trigger Detection Point

TDP-R
Trigger Detection Point-Request

TMR
Transmission Medium Requirement

T-BCSM
Terminating Basic Call State Model

UID
User Interactive Dialogue

UUS
User-To-User Signalling

4 Description

4.1 General Description

The  main  subjects covered by this interworking specification are the following:

· Interworking between INAP and DSS1/ISUP related to Call Party Handling. 
The processing of the signalling events received from different parties in case of call forwarding, transfer and moving of legs between Call Segments is specified
· Interworking between INAP/CAP and DSS1/ISUP supplementary services for the functions which are aligned between CAP and INAP. 

· Interworking between CAP and ISUP supplementary services for the functions which differ.

· Mapping between ETSI Core INAP CS3 specific parameters and ISUP parameters.


The present document, which is applicable to IN Capability Set-3, provides a supplement to the ISUP/INAP Interaction specifications EN 301 070-1 [2] / EN 301 464 [3]. 

The following items are covered:

· Define rules for handling of signalling events between legs (from/to call parties or network entities).

· Provide tables e.g.  for a Call Segment the primitive signals to be conveyed or generated between legs. 

· usage of  MSCs to describe different interworking scenarios related to CPH.


4.2 Handling of Interworking Rules including CPH support

See clause 6.2.4 of the ETSI Core INAP CS3 Recommendation EN 301 831-2 [1].

4.3 ISUP and INAP parameter mappings

 [Editor note: to be provided.
new parameters in ETSI Core INAP CS3 compared to Q.1601 [3] needs to be clarified, e.g. the parameter alignment made between Connect, ICA and CWA, add of global call reference ...
Status of  ITU-T Recommendation Q.1602 to be taken into account ?]

4.4 MSCs


4.4.1 Call Party Handling scenarios

In the following scenarios,  ISUP and DSS1 has been chosen as the used call control signalling protocols as an example to show the interworking between INAP and ISDN.
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Call is set-up by the calling user.






DP AnalyzedInformation has been armed as TDP-R.






IDP operation is sent to the SCF (initial CS CsID1 created).

4 - 5 - 6 - 7 - 8 - 9
DP oSuspended is armed on the outgoing leg e.g. legID2.
SuspendTimer (Tsus)  timer may be received by the SSP as part of the ERB operation.
Call is established towards the called user B-Sub. using the Connect operation.
An ACM (no indication) is sent as a consequence to Connect operation.
IAM message is initiated towards B-DLE.

10 - 11 - 12 - 13 

Alerting from B-sub. Is forwarded to the SSP via an ACM(free subscriber) message.






Since ACM(No Indication) has already been issued, a CPG(Alerting) is sent towards A-OLE.

14 - 15 - 16 - 17

Answer from B-sub. Is forwarded to the SSP via an ANM message.






ANM is propagated towards A-OLE.

18 - 19 - 20
B-termination from PSTN B-sub. Is forwarded to the SSP via a SUS(Network Initiated) message.
Tsus timer is started by the SSP.
Since DP oSuspended is armed, an ERB(DP oSuspended) is reported to the SCF.

User Interaction e.g. CTR, PA and PC operation, is used to request A-sub. whether he/she wants to initiate a Follow-On Call: The A-Party provides the C-sub. number as part of the collected digits.

21 - 22 - 23 - 24
DisconnectLeg operation is issued by the SCF to release the leg towards B-sub. e.g. legID2.
Tsus timer is stopped.
A REL message is initiated towards B-DLE.
A Return Result is sent back to the SCF by SSF when SSF has secured that resources related to the legID2 internally in SSF are released, BUT independently of the release of the connection towards B-DLE.

25 - 26
Release of the connection towards B-DLE is ongoing.

27 -  28 - 29
SCF initiates the call establishment towards C-sub. via a Connect operation.
IAM message is initiated towards C-DLE.

30 - 31 - 32
Alerting from C-sub. is forwarded to the SSP via an ACM message.
SSP propagates it towards A-OLE via a CPG(Progress) message.

33 - 34 - 35
Answer from C-sub. is forwarded to the SSP via an ANM message.
SSP propagates it towards A-OLE via a CPG(Progress) message.
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Call is set-up by the calling user (for example, the calling user dials a dedicated service 
                                  number for establishing an add-on conference call).






DP AnalyzedInformation has been armed as TDP-R.






IDP operation is sent to the SCF (initial CS CsID1 created).

4a+4b - 5
User Interaction e.g. CTR, PA and PC operation, is used to request A-sub. whether he/she wants to initiate a call to the first participant: The A-Party provides the B-Sub. number as part of the collected digits.  
At CTR operation, an early ACM is generated.
It is assumed that the network do not support the User Interactive Dialogue (UID) capability. An early answer (ANM) is generated to secure bothway through connection to enable the collection of DTMF digits for the B-sub. number.
 6 - 7 - 8 - 9
DP oTermSeized is armed as EDP-R on the outgoing leg e.g. legID2.
Call is established towards the called user B-Sub. using the Connect operation.
 IAM message is initiated towards B-DLE.

10 - 11 - 12 
Alerting from B-sub. Is forwarded to the SSP via an ACM(free subscriber) message.
Since DP oTermSeized is armed, an ERB(DP oTermSeized) is reported to the SCF.
User Interaction e.g. CTR, PA and PC operation, is used to request A-sub. whether he/she wants
to initiate a call to the next participant: The A-Party provides the C-Sub. number as part of the collected digits using DTMF signalling. 

13-14 - 15 - 16 - 17
SCF initiates the call establishment towards C-Sub. via an InitiateCallAttempt (ICA) operation.
DP oTermSeized and oDisconnect is armed as EDP-R on the outgoing leg e.g. legID3 in CsID2.
Call processing of CsID2 is resumed via CWA (Note: either CsID2 or LegID3 can be indicated). 
IAM message is initiated towards C-DLE.

18-19 Call processing of CsID1 is resumed via CWA(legID2). Processing was suspended due to the report of Alerting (ACM(free)) from B-sub. SSP propagates applicable information received in the ACM(free) from B-sub (step 11) and in SII2 parameter of Connect operation from SCP (step 7) towards A-OLE via a CPG(Progress) message.

20 - 21 - 22 
Alerting from C-sub. is forwarded to the SSP via an ACM(free subscriber) message.
Since DP oTermSeized is armed as EDP-R, an ERB(DP oTermSeized) is reported to the SCF.

23-24 MoveLeg operation is issued by the SCF to move the created leg towards C-sub. e.g. legID3 into CsID1.
A Return Result is sent back to the SCF by SSF when SSF has move the leg and CsID2  is released (no more legs left in CsID2). 

25 - 26
Call processing of CsID1 is resumed via CWA(CsID1). Processing was suspended due to the CPH operation MoveLeg. SSP propagates applicable information received in the ACM(free) from C-sub (step 21) and in SII2 parameter of  InitiateCallAttempt operation from SCP (step 13) towards A-OLE via a CPG(Progress) message.

27-28-29 Answer from B-sub. is forwarded to the SSP via an ANM message.
SSP propagates applicable information received in ANM towards A-OLE via a CPG(Progress) message.

30 -31- 32
Answer from C-sub. is forwarded to the SSP via an ANM message.
SSP propagates applicable information received in ANM towards A-OLE via a CPG(Progress) message.

User Initiated Multi-Party call 
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Call is set-up by the calling user (for example, the calling user dials a dedicated service 
                                  access code enabling the triggering of a 3-party an add-on conference call).






DP AnalyzedInformation has been armed as TDP-R.






IDP operation is sent to the SCF (initial CS CsID1 created).

4 - 5- 6- 7- 8- 9
DP oAnswer is armed as EDP-R on the outgoing leg e.g. legID2.
Call is established towards the first called participant based on the B-Sub. number provided by the SCF using the Connect operation (B-sub number number may have been received via IDP).
An early ACM (ACM(no indication)) is initiated due to the Connect operation toward the A-DLE and 
an IAM message is initiated towards B-DLE.

10 - 11 - 12 -13
Alerting from B-sub. Is forwarded to the SSP via an ACM(free subscriber) message and conveyed
toward the A-DLE in a CPG(alerting) message. 

Notice: ACM(no indication) has previously been sent, therefore ACM(free subscriber) is mapped to CPG(alerting).

14 - 15 - 16 
Answer from B-sub. Is sent to the SSP in an ANM message.
Since DP oAnswer is armed as EDP-R, an ERB(DP oAnswer) is reported to the SCF. 

17- 18 - 19 - 20
DP oMidCall with a given service code (SC) is armed for the A-sub. as EDP-R on the incoming leg i.e. legID1 in CsID1.
Call processing after report of oAnswer on legID2 is resumed via CWA(legID2). 
The received ANM message is propagated toward A-DLE considering the SII2 parameter received in Connect operation from SCP (step 5).

21 
Service code for requesting the add-on call conference service is received from the A-sub (e.g. via DTMF signalling).
Since DP oMidCall is armed as EDP-R for the received service code, an ERB(DP oMidCall) is reported to the SCF.

User Interaction e.g. CTR, PA and PC operation, is used to request A-sub. whether he/she wants
to initiate a call to the next participant: The A-Party provides the C-sub. number as part of the collected digits using DTMF signalling. CTR causes no ISUP messages to be sent  as the call is in the active state (call has been answered). 
22- 23 - 24- 25-26
SCF initiates the call establishment towards C-sub. via an InitiateCallAttempt  operation.
DP oAnswer and oDisconnect is armed as EDP-R on the outgoing leg e.g. legID3 in CsID2.
Call processing of CsID2 is resumed via CWA (Note: either CsID2 or LegID3 can be indicated). 
IAM message is initiated towards C-DLE.

27
Call processing of CsID1 is resumed via CWA(legID1). Processing was suspended due to the report of OMidCall from A-sub.

28 - 29 
Alerting from C-sub. Is forwarded to the SSP via an ACM(free subscriber) message.

30 -31- 32
Answer from C-sub. is forwarded to the SSP via an ANM message.
Since DP oAnswer is armed as EDP-R, an ERB(DP oAnswer) is reported to the SCF.

33-34
MoveLeg operation is issued by the SCF to move the created leg towards C-sub. e.g. legID3 into CsID1.
A Return Result is sent back to the SCF by SSF when SSF has moved the leg and CsID2 is released (no more legs left in CsID2). 

35 - 36
Call processing of CsID1 is resumed via CWA(CsID1). 
Processing was suspended due to the CPH operation MoveLeg. SSP propagates applicable information received in the ANM from C-sub (step 31) and in SII2 parameter of ICA operation from SCP (step 22) towards A-OLE via a CPG(Progress) message.

Two-party call, Import 3rd Leg in Alerting Phase
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12: CPG(Alerting)

13: Alerting

14: Connect

15: ANM

17: RRB(EDP-R=oMidCall+MidCallinfo='SC',legID1)

18: CWA(legID2)

19: ANM

20: Connect

Calling user

dials 'SC'

<<<<<-------- Speech path ---------- >>>>>

   e.g. DTMF 

inband info.

21:ERB(EDP-R=oMidCall+MidCallinfo='SC',legID1)

User Interaction may apply to

Prompt and Collect C Party info


1 - 2 - 3



Call is set-up by the calling user (for example, the calling user dials a dedicated service 
                                  access code enabling the triggering of a IN service).






DP AnalyzedInformation has been armed as TDP-R.






IDP operation is sent to the SCF (initial CS CsID1 created).

4 - 5- 6- 7- 8- 9
DP oTermSeized is armed as EDP-R on the outgoing leg e.g. legID2.
Call is established towards the called party based on the B-Sub. number provided by the SCF using the Connect operation (B-sub number number may have been received via IDP).
An early ACM (ACM(no indication)) is initiated due to the Connect operation toward the A-DLE and 
an IAM message is initiated towards B-DLE.

10 - 11 - 12 -13-14
Alerting from B-sub. Is forwarded to the SSP via an ACM(free subscriber) message.
Since DP oTermSeized is armed as EDP-R, an ERB(DP oTermSeized) is reported to the SCF.
 
User Interaction e.g. CTR, PA and PC operation, is used to request A-sub. whether he/she wants
to initiate a call to another party: The A-Party provides the C-sub. number as part of the collected digits using DTMF signalling. CTR causes an early ANM (ANM(no indication)) to be sent  toward the A-DLE to secure bothway through connection and stop of answer timer T9 enabling the digit collection via DTMF signalling. 

15- 16 - 17-18-19
SCF initiates the call establishment towards C-sub. via an InitiateCallAttempt (ICA) operation.
DP’s oTermSeized and oDisconnect are armed as EDP-R on the outgoing leg e.g. legID3 in CsID2.
Call processing of CsID2 is resumed via CWA (Note: either CsID2 or LegID3 can be indicated). 
IAM message is initiated towards C-DLE.

20- 21
Call processing of CsID1 is resumed via CWA(legID2). Processing was suspended at Alerting (ACM(free subscriber) from B-sub.
Since ANM(no indication) has previously been sent due to UI, applicable information contained in ACM(free subscriber) as received from B-sub (step 11) and in SII2 parameter of Connect operation from SCP (step 5) is mapped to CPG(progess).

22 - 23 - 24 
Alerting from C-sub. Is forwarded to the SSP via an ACM(free subscriber) message.
Since DP oTermSeized is armed as EDP-R, an ERB(DP oTermSeized) is reported to the SCF.

25- 26
MoveLeg operation is issued by the SCF to move the created leg towards C-sub. e.g. legID3 into CsID1.
A Return Result is sent back to the SCF by SSF when SSF has moved the leg and CsID2 is released (no more legs left in CsID2). 

27 - 28
Answer from B-sub. is forwarded to the SSP via an ANM message.

29 - 30
Call processing of CsID1 is resumed via CWA(CsID1). Processing was suspended due to the CPH operation MoveLeg. SSP propagates applicable information (if any) received in the ACM from C-sub (step 23)  and in SII2 parameter of InitiateCallAttempt operation from SCP (step 15) towards A-OLE via a CPG(Progress) message.

31
Applicable information received in the ANM from B-sub (step 28)  is propagated towards A-OLE via a CPG(Progress) message.

32- 33- 34
Answer from C-sub. is forwarded to the SSP via an ANM message.
SSP propagates applicable information received in ANM  (step 32) towards A-OLE via a CPG(Progress) message.

Two-party call, Split leg at answer
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1 - 2 - 3



Call is set-up by the calling user (for example, the calling user dials a dedicated service 
                                  access code enabling the triggering of a Call Hold service).






DP AnalyzedInformation has been armed as TDP-R.






IDP operation is sent to the SCF (initial CS CsiD1 is created).

4 - 5- 6- 7- 8- 9
DP oAnswer is armed as EDP-R on the outgoing leg e.g. legID2.
Call is established towards the first called participant based on the B-Sub. number provided by the SCF using the Connect operation (B-sub number may have been received via IDP).
An early ACM (ACM(no indication)) is initiated due to the Connect operation toward the A-DLE and 
an IAM message is initiated towards B-DLE.

10 - 11 - 12 -13
Alerting from B-sub. is forwarded to the SSP via an ACM(free subscriber) message and conveyed
toward the A-DLE in a CPG(alerting) message.
 
Notice: Since ACM(no indication) has previously been sent, ACM(free subscriber) is mapped to CPG(alerting).

14 - 15 - 16 
Answer from B-sub. is sent to the SSP in an ANM message.
Since DP oAnswer is armed as EDP-R, an ERB(DP oAnswer) is reported to the SCF. 

17- 18
SplitLeg operation is issued by the SCF to put the leg towards A-sub on Hold. e.g. move legID1 to a new CS CsID2.

User Interaction e.g. CTR, PA and PC operation, may e.g. be used to request B-sub. whether he/she wants to accept the  call from a given A-sub. 

19 - 20- 21
Call processing of CsID1 is resumed via CWA(CsID1) and call processing of CsID2 is resumed via CWA(CsID2). Processing was suspended after report of oAnswer on legID2 at answer (ANM) from B-sub and followed by the CPH operation SplitLeg. SSP propagates applicable information (if any) received in the ANM from B-sub (step 15) and in SII2 parameter of Connect operation from SCP (step 5) towards A-OLE via a CPG(Progress) message. 
Signalling transparency applies between incoming and outgoing leg, i.e. as for an IN basic call the normal ISUP basic call procedures are applicable, that is end-to-end signalling between calling party and called party is maintained.  The received ANM message from B-sub. is propagated toward A-DLE.

22- 23- 24- 25
Signalling transparency applies between incoming leg and outgoing leg, i.e. UUS signalling end-to-end between A-sub. and B-sub. is supported even after split of legID1.

26- 27
MoveLeg operation is issued by the SCF (e.g. after completion of UI toward B-sub.) to move the legID1 towards A-sub. e.g. legID1 to CsID1 in order to join the two legs.
A Return Result is sent back to the SCF by SSF when SSF has moved the leg and CsID2 is released (no more legs left in CsID2). 

28 Call processing of CsID1 is resumed via CWA(CsID1). Processing was suspended due to the CPH operation MoveLeg.
29- 30-  31- 32

Signalling transparency applies between incoming leg and outgoing leg, i.e. UUS 
                           signalling end-to-end between A-sub. and B-sub. is supported; (independent of  if the two legs 
                           are joined or not).
4.5 IN Interworking with ISDN supplementary services

In EN 301 464 [3] some cases applicable for a IN non Basic are described. These cases defines restrictions in the supported signalling capabilities as compared to the IN Basic call regarding end-to end signalling capabilities and the support of  ISDN supplementary services. In the Table III.1/Q.1601 in EN 301 464 [3] regarding examples of restrictions valid for a "IN non Basic call" no explicit call handling procedures are considered for CPH.
Additions are listed below to that table. 

Table.1.1601: Limitations for ISUP basic call procedures and supplementary services

Type of IN call
(

IN call with DPs armed in the request mode (except DP CI)
IP connection without sending of ANM
IP connection with sending of ANM
IN call set-up after an ANM was sent for a previous connection

(
ISUP feature
 




Basic call





Access delivery information



not supported

Connection types allowing fallback capability
not supported Note 1
not supported Note 1
not supported Note 1
not supported Note 1

Propagation delay determination



In the OLE only the accumulated delay from the OLE to the first answered destination is available.

Supplementary Services





Call diversion



The OLE does not receive the following parameters: call diversion information, generic notification indicator, redirection number and redirection number restriction indicator.
Note 2

Call waiting



The generic notification indicator can not be delivered to the calling user.
Note 2

COLP 



The connected number and generic number received from the destination local exchange can not be delivered to the calling user.
Note 2

UUS1 implicit
not supported Note 2

not supported


UUS1 explicit
not supported Note 2

not supported


UUS2 explicit
not supported Note 2

not supported


UUS3 explicit
not supported Note 2

not supported


Note 1: Fallback is performed (see clause 4.8).
Note 2: Exception case: For an user initiated call involving 2 parties a signalling relation with signalling transparency (end-to-end signalling) shall be established between the calling and the called party in the original call setup in the same way as if no IN triggering had occurred on a basic 2-Party call.

[Editor Note: The treatment of ECT, hold, call waiting and CUG for CAMEL and Core CS3 should be specified .within chapter 4.3 "ISUP and INAP parameter mappings" regarding handling of SIITwo similar to clause 10.1.1.1.1.4 of Q.1601]
Deviations between CAMEL and CS3, for example on CAW,  should be mentionned.  
4.6 Echo Control Handling at IN multi-party call 

4.6.1 Description

 Echo is a phenomena, which appears when a part of a sent signal is returned to the sender. Echo is heard because of transmission delay between the two ends of the telephone connection. Elimination of echo is done by connecting echo control devices as near as possible to the sources of echo, i.e. the originating and the termi​nating point.

 Echo control devices in a connection shall preferably be provided in the proper sequence. An optimum placement of echo control devices in a call chain is provided by the echo control function, which consists of echo control signalling procedures and echo control logic.

Echo control signalling procedures are used on a per call basis to convey informa​tion between exchanges about the need for echo control, the ability of the network to provide echo control devices and information whether echo control devices have already been provided.

For a IN basic call, i.e. a basic two party call Enhanced Echo control procedure can be followed as referenced in EN 301 464 [3] for the Connect operation.

For a IN non basic call additional legs may be created and added and removed from a call segment.
It is to be secured that echo control devices are always properly included in the call for each involved call party e.g. in a IN multi-party call configuration. 

4.6.2 Discussion

IN Basic Call:
In this case the echo information is exchanged between the two legs in the call. The echo handling has to be as specified in EN 300 356-1 [7]  (refer to Q.764).


IN non Basic Call:
In this case the SSP always indicates that “No echo devices are included”. This means that the SSP to incoming leg indicates in the first backward message (e.g. early ACM) that “Incoming echo device is Not Included”. On all outgoing legs the SSP indicates in the IAM that “Outgoing echo device is Not Included”.
In this case the SSP (or better SSF/CCF if possible to  inserted EC device on incoming leg in SSP, to be checked ??) will never receive any request to insert an echo device. But if echo devices are needed in the call, the network on each leg may include two echo devices each.

Note: Regarding InitiateCallAttempt and EstablishTemporaryConnection,  it is proposed to follow this rule, i.e. the SSP indicates in the IAM that “Outgoing echo device is Not Included”.
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Figure 1: Insertion of Echo devices on an IN non Basic call

TBD: How should we support echo control devices to be included in the ICA/CON scenario?
          The propagation delay received from B-party should be relayed to the A-Party by the SSF/CCF.
           The propagation delay encountered in  the first leg to the A-party should also  be taken into  account
           when the IAM is sent to the B-Party.

           Procedures should be defined based on the fact that we have a user or SCF initiated call establishment.
           MgCS or ML operation must take into account this into account.

4.7 User-To-User Information Handling 

4.7.1 Description

As described in the EN 301 464 [3] for a IN non Basic call the end-to-end signalling capabilities may be reduced. The User-To-User services (UUS1, 2, 3) are ISDN supplementary service applicable for a basic two party call demanding end-to-end signalling transparency. The handling of this service when CPH is to be supported is to be discussed.
4.7.2 Discussion

IN basic call:
User-to-User signalling has to be supported for a two party call as described in EN 301 464 [3]  / EN 301 070-1 [2]. 

IN non Basic call:
User Interaction (only in the case of an early ANM has been generated by the IP) or import of additional legs applies:
No UUS (e.g. UUS1, UUS2 and UUS3) is supported.
In the first backward message (e.g. ACM) the requested UUS services has to be rejected in the "User-to-User Indicators" response indicators. The SSP stores the UUS request indicators as “No indication” in the IAM/SETUP data.
The SSP does not expect any FAR messages requesting UUS3 from any leg in this case. But if any FAR message is received anyway the SSP has to send a FRJ message.
However, in case the UUS request indicators from calling party requests any UUS services as essential the call is released. All legs in the call are released.
Exception case: For an user initiated call involving 2 parties a signalling relation with signalling transparency (end-to-end signalling) shall be established between the calling and the called party in the original call setup in the same way as if no IN triggering had occurred on a basic 2-Party call. In this case User-to-User signalling is to be supported as for the IN basic call for the 2 concerned legs with end-to-end Signalling Transparency.  

4.8 Fallback Handling 

4.8.1 Description

Fallback implies a change to a 3.1.kHz  audio or speech connection type in case the called destination do not support the "64 kbit/s unrestricted preferred" connection type (e.g. in IAM received TMR parameter received with the TMR value set to "64 kbit/s unrestricted preferred" and TMR Prime parameter set to 3.1kHz audio/Speech) ; in the ACM/ANM response a  fallback to 3.1KHz/Speech is made).

Fallback handling is described for a two-party call in EN 301 464 [3] / EN 301 070-1 [2] (see e.g. TABLE III.1/Q.1601).
For IN CS3/ CS2 a multiparty call may include legs in different signalling states due to CPH. The handling for CPH involving multi-party call needs to be clarified. 


4.8.2 Discussion

IN Basic Call: 
· When no bearerCapability parameter is received from SCF, Fallback is performed as defined in EN 301 464 [3] / EN 301 070-1 [2]. 
· When a bearerCapability(tmr) parameter value equal to preferred Transmission Medium Requirement  received from SCF, Fallback is network signalling dependent i.e. the ISUP FallBack procedure is applicable as described for national intermediate exchanges.
· When a bearerCapability(tmr) parameter value equal to Transmission Medium Requirement  Prime received from SCF, SSF initiated Fallback is always performed as defined in EN 301 464 [3] / EN 301 070-1 [2].
· Otherwise, a check of compatibility between the bearerCapability(tmr) parameter received from SCF and the Transmission Medium Requirement available on incoming leg is done (for instance ‘speech’ and ‘3.1kHz audio’ are compatibles). If incompatible, a Return Error ‘UnexpectedDataValue’ is sent.
IN non Basic Call:
· For a user initiated call and no bearerCapability(tmr)  parameter received from SCF, SSF initiated Fallback is always performed as defined in EN 301 464 [3] / EN 301 070-1 [2]. 

The  SSF/CCF provides a response in  ACM/CPG/CON message backwards towards the incoming call party 
that fallback has occurred. The SSF/CCF performs a fallback to the TMR Prime parameter value.
In the IAM sent forward from SSF/CCF, only the TMR Prime parameter value (3.1kHz audio/Speech) as received in the IAM is sent as the TMR parameter value i.e. no connection type fallback possibility to be indicated.

· For a user initiated call and  a bearerCapability(tmr) parameter value equal to preferred Transmission Medium Requirement  received from SCF, Fallback is network signalling dependent i.e. the ISUP FallBack procedure is applicable as described for national intermediate exchanges.

· For a user initiated call and  a bearerCapability(tmr) parameter value equal to Transmission Medium Requirement  Prime received from SCF, SSF initiated Fallback is always performed as defined in EN 301 464 [3] / EN 301 070-1 [2].
· Otherwise, a check of compatibility between the bearerCapability(tmr) parameter received from SCF and the Transmission Medium Requirement available on incoming leg is done (for instance ‘speech’ and ‘3.1kHz audio’ are compatibles). If incompatible, a Return Error ‘UnexpectedDataValue’ is sent.
NOTE:  For an  SCF initiated call, Fallback is not supported.
The table below summarizes the proposed handling of SSF initiated Fallback when Connect operation  is used to setup an IN Basic Call/IN Non-Basic Call.
BearerCapability
received in Connect(
No BearerCapability
received
BearerCapability
equal to Preferred
value
BearerCapability
equal to a FallBack
value [3.1 kHz audio
or speech]
BearerCapability
differs from preferred or fallback value

Type of call(





IN Basic Call,
Fallback possible
No SSF initiated Fallback(
No SSF initiated Fallback(
Perform FallBack(
Check TMR compatibility(

IN Non-Basic Call,
Fallback possible
Perform FallBack(
No SSF initiated Fallback(
Perform FallBack(
Check TMR compatibility(

IN Basic Call or 
IN Non-Basic Call,
fallback performed or not possible

Check TMR compatibility(
Check TMR compatibility(
Check TMR compatibility(

( Whether Fallback will occur depends on network signalling as for a basic 2-party call without IN involvement.
( SSF initiated FallBack is initiated by SSF and performed according to Q.764 clause 2.5.1.2.2 and 2.5.2.2.2.
     A TMU equal to the Fallback value is included in the next backward setup message (ACM/CPG/CON message)      
     towards the incoming call party
( Compatibility between the bearerCapability received in Connect and the TMR available on the incoming leg is 
     secured. The bearerCapability received in Connect is included in the forward setup message (IAM) sent on the 
     outgoing leg in case of compatibility.
     Return Error ‘UnexpectedDataValue’ is sent in case of incompatibility.

 





















4.9 Bearer Capability Compatibility Handling 

4.9.1 Description


Call Party handling implies that call parties may be split and joined. In a call the bearer capability (e.g. TMR value) decides if the speech path may be broken/split and if User ​Interaction is allowed to a call party. If one or more call parties have to be joined, the legs bearer capabilities have to be compatible, i.e. the TMR values between call parties that have to be joined shall be compatible.

If legs are to be moved between call segments, it is to be secured that legs can be joined, i.e. that the applied bearer capabilities among joined legs in a CS remains compatible. 
Restrictions on which bearer capability shall apply at import/export of a leg to/from a call segment demands procedures for compatibility check handling.

4.9.2 Discussion

IN Basic Call:
Bearer Capability Compatibility handling is performed as defined in EN 301 464 [3] / EN 301 070-1 [2]. 

IN non Basic Call:
Bearer Capability Compatibility check is needed in the following situations:

1. Import of a call party/parties into a CS:
 The TMR in the source and target CS have to be compatible. 
Notice that Speech/3.1kHz audio TMR values can be considered as one TMR value regarding this compatibility handling.

2. Transmission Break Protection:
In case a leg(s) is imported into a call segment it has to be checked if it is allowed to break the transmission path. 

3. Export of a call party/parties from a CS: 
It has to be checked if it is allowed to break the transmission path towards the call party.

4. Execution of a Connect operation: 
Connect operation including a TMR value is only allowed on a user initiated call, if a compatible value is received as described for Fallback handling. 
The Connect operation will be rejected if an incompatible TMR value is included. This is due to the fact that the TMR value is already specified by the calling party, i.e. received in IAM.


5. SCF initiated two-party call:
The TMR value used in InitiateCallAttempt and Connect operations at the establishment of an SCF initiated two party call has to be the same. The Connect operation has to be rejected if its TMR value do not match with the one applied for the leg created with the InitiateCallAttempt.
NOTE: In case an  InitiateCallAttempt operation fails (e.g. call meeting busy condition) and a Connect therefore is received in response to this event  from the SCF to make a new attempt to create a leg, the original TMR as received in the ICA is not available, i.e. the default value applies.

6. User Interaction:
When an announcement is started to a call party the TMR value shall allow this action (=tone sending allowed). If User ​Interaction is applied to a multi-party Call Segment with multi-parties tone sending has to be allowed for all parties in the call.

.

4.10 'ISDN user part preference indicator' Compatibility Check 

4.10.1 Description

When an incoming call reaches the SSF/CCF the ‘ISDN user part pref​erence indicator’ is available in the IAM message. 
The ‘ISDN user part pref​erence indicator’ may also be given in an InitiateCallAttempt or Connect operation from the SCF. 

It is to be secured that the ‘ISDN user part pref​erence indicator’  is not violated by the SCF, i.e. a SSF compatibility check is demanded.
4.10.2 Discussion

IN Basic Call:
ISUP Preference Indicator handling is performed as defined in EN 301 464 [3] / EN 301 070-1 [2] with the extensions as defined below: 

The SCP must not "reduce" the ‘ISDN user part pref​erence indicator’. When the IAM requests ‘ISUP required’ it means that the incoming side supports services (e.g. a supplementary ISDN service), which can only be supported on ISUP signalling systems.  
This is valid where signalling transparency applies between two call legs.
This is due to the fact that for an user initiated call involving 2 parties a signalling relation with signalling transparency (end-to-end signalling) shall be established between the calling and the called party in the original call setup in the same way as if no IN triggering had occurred on a basic 2-Party call. In this case the ‘ISDN user part pref​erence indicator’ is to be treated as for a basic call with no IN involvement.  
The SSF has to do a compatibility check between the legs:

Note: Table is valid only for a user initiated  2 party call
 with signalling transparency
between the 2 legs.
‘ISDN user part pref​erence indicator’
Outgoing leg


ISUP not required
ISUP preferred
ISUP required

‘ISDN user part pref​erence indicator’
Incoming leg
ISUP not required
Accept
Accept
Accept


ISUP preferred
Accept
Accept
Accept


ISUP required
Not Accept
Not Accept
Accept

IN non Basic Call:
‘ISDN user part pref​erence indicator’ handling:

Execution of a Connect operation,, User initiated call:
Same behaviour as IN Basic call. 
The Connect operation including the ‘ISDN user part pref​erence indicator’ is only allowed on a user initiated call, if the compatibility check is accepted according to the table above, otherwise the operation shall be refused. 
This handling also applies for follow-on call as well.

Execution of a Connect and InitiateCallAttempt operation´, SCF initiated call.:
 There is no restrictions on the allowed value used for the ‘ISDN user part pref​erence indicator’.
This applies both for InitiateCallAttempt and Connect operations. The ‘ISDN user part pref​erence indicator’ applies to the "leg to be created"; this leg will have no end-to-end signalling capability to any other leg(s). Therefore no restriction is mandated. 

Additional legs and CPH handling for User and SCF initiated call:
There is no restrictions on the allowed value used for the ‘ISDN user part pref​erence indicator’ in InitiateCallAttempt operation. The ‘ISDN user part pref​erence indicator’ applies to the "leg to be created"; this leg will have no end-to-end signalling capability to any other leg(s). Therefore no restriction is mandated.
For CPH this has no impact on the export and/or import leg ( MoveLeg,, MergeCallSegments, MoveCallSegments and SplitLegConnect operations).

A. Annex A (informative):
Example Signalling Tables for data to be sent or generated

A.1 Introduction 

This part describes for the IN non Basic Call the data to be sent or generated in case no signalling transparency applies on the call, i.e. when User Interaction and / or CPH mandates the generation of signals and default data to be sent backward. The backward messages considered are ACM, CPG and ANM/CON in ISUP.

A.2 ACM ('subscriber free' or 'No indication') or CPG

<Text>

[ Editor note: What about other parameters in ACM/CPG beyond "Backward call indicators" ?]

Inc. leg  c  (O-BCSM)
or 
Inc leg p1 (T-BCSM)


"Backward call indicators"
sent (mandatory)
Outg leg p1 to pn (O-BCSM)
or
Outg leg c (T_BCSM).


Backward call indicators
received (mandatory)
Comment

Subscriber status –as received
Subscriber status


Charging Info

Charging info
*) No indication if ISUP ES 201 296 charging procedure is applied

No indication 
- value set ‘)
Called party category indicator
*) Could change as new legs are added or legs are deleted, i.e. not unique

00 No end-to-end method 
(link by link).
End-to-end method indicator


SS7 all the way
Interwork indicator



no end-to-end information available
End-to-end information indicator


ISDN used all the way
ISDN User Part Indicator


Holding Not required
Holding Indicator


Terminating Access not ISDN
ISDN access indicator


Inc echo control device not included
*)
Echo Control Device Indicator
(inc echo control device included or not)
*) see Echo control handling problem description

No indication
SCCP method indicator
(no indication)






OPTIONAL BCI:
OPTIONAL BCI:
:

Inband info or an appropriate pattern is available 
*)
Inband information indicator
*)  proposed fixed default value

Discard *)
Call diversion may occur indicator 
*) proposed to be discarded by SSF

As received ?
Time supervision answer indicator
(national use)


discard
Cause indicator
*) could be received due to CCBS or Not applicable for IN non basic call (possibly multi-party call)

Discard *)
User to user indicator
*) should not be received as UUS is not supported

Discard *)
User-to-user information
*) should not be received as UUS is not supported

discard
Generic Notification Indicator


SSF initiated “fall back”
Transmission Medium Used *)
*) should not be received due to  SSF initiated “fall back”

Ini echo device not included 
Echo control information 


discard
Access Delivery Information 
(Setup sent in DSS.1)


discard
Redirection Number


discard
Call diversion information 


discard
Network specific information


discard
Redirection Number restriction


discard
Route Identity


Sent as received following the rules about most stringent request in case of multiple requests as defined in Q.1601/EN 301 070-1
Call Conference Treatment Indicator


discard
Access Transport parameter
(e.g. sub addresses)


A.3 ANM or CON  

<Text>

[ Editor note: What about other parameters in ANM/CON beyond "Backward call indicators" ?]

ISUP: ANM or CON 

Inc. leg  c  (O-BCSM)
or 
Inc leg p1 (T-BCSM)


Backward call indicators
sent (optional in ANM)
Outg leg p1 to pn (O-BCSM)
or
Outg leg c (T_BCSM).


Backward call indicators
received (optional in ANM)
Comment

Subscriber status –as received
Subscriber status


Charging Info

Charging info
*) No indication if ISUP ES 201 296 charging procedure is applied

No indication 
- value set ‘)
Called party category indicator
*) Could change as new legs are added or legs are deleted, i.e. not unique

00 No end-to-end method 
(link by link).
End-to-end method indicator


SS7 all the way
Interwork indicator



no end-to-end information available
End-to-end information indicator


ISDN used all the way
ISDN User Part Indicator


Holding Not required
Holding Indicator


Terminating Access not ISDN
ISDN access indicator


Inc echo control device not included
*)
Echo Control Device Indicator
(inc echo control device included or not)
*) see Echo control handling problem description

No indication
SCCP method indicator
(no indication)






OPTIONAL BCI:
OPTIONAL BCI:
:

Inband info or an appropriate pattern is available 
*)
Inband information indicator
*)  proposed fixed default value

Discard ??
Connected Number


Discard ??
Access Transport parameter (sub addresses)






Discard *)
User to user indicator
*) should not be received as UUS is not supported

Discard *)
User-to-user information
*) should not be received as UUS is not supported

discard
Generic Notification Indicator


SSF performed “fall back”
Transmission Medium Used *)
*) should not be received due to forced SSF provided “fall back”

Discard

SSF indicates
Ini echo device not included 
option: allow convey info controlled  by SCF ?
Echo control information 


discard
Acess Delivery Information 
(Setup sent in DSS.1)


discard
Redirection Number


discard
Call diversion information 


discard
Network specific information
(national use)


discard
Redirection Number restriction


discard
backwardGVNS


discard
Call history information
(propagation delay in seconds)


Sent as received following the rules about most stringent request in case of multiple requests as defined in Q.1601/EN 301 070-1
Call Conference Treatment Indicator


Generic numbers *)


Generic Numbers
* Sent as received in first ANM/Connect

DisplayInformation
Display Information
· Sent as received in first ANM/Connect

· May e.g. be sent due to ASF in a suceeding SSP node

ffs
app


discard
Access Transport parameter
(e.g. sub addresses)


B. Annex B (normative):
Interaction between Application Transport Mechanism and IN user.

B "normative" is applicable to ENs, ESs and TSs .

"informative" is applicable to EGs and TRs

B.1 Description

IN Call with User Interaction

On receipt of the ConnectToResource operation, the IP is connected to the incoming call and if the OLE does not support UID capabilities, an early-ANM message may be sent in backward direction. But according of ITU Q.765 (05/98) §7.2.1, after the reception by the PIN of ANM with no APP (for the appropriate context) and if no APP has been previously received (in ACM or CPG) and if the application association for the call was essential, the call shall be released. 

This implies that the user interactive dialogue is currently inconsistent with some Application Transport Mechanism User Application.  
B.2 Discussion

B.2.1 Modifications in the Recommendation Q.765:

ITU-T Q.765(05/98) 
Signalling system No. 7 – Application transport mechanism

Is requested in order to support User Interaction, when UID capability is not supported.

Proposed changes are :

  7.2 APM Application Process (AP) functions

  7.2.1 Introduction

The content of the Note should be change to : 
 NOTE  In the case that no such acknowledgement is received by the PIN before reception of either:


–
an ACM indicating "subscriber free"; or 


–
an CPG indicating "alerting"; or

· an ANM or CON indicating “subscriber free” or  without BCI parameter; or

· an CPG (received after ANM or CON) indicating “progress” and “subscriber free” 


        with no APP (for the appropriate context), then if the application association for the call 
              was  essential, the call shall be released and the maintenance function shall be notified.

TBD: include the start of the timer for waiting for APP in the PIN at reception of Early-ANM.
The following figure of ITU-T Q.1601 displays how the interaction between N-ISUP and INAP could be adapted to respect a correct support of Application transport mechanism during a call (when User Interaction is invoked):

B.2.2 Extensions to the EN 301 070-1/ EN  301 464 (Q.1600/Q.1601) . 
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Figure Annex A.4/Q.1601 : IN call with user interactive dialogue (in-band) 

                                             SSP supports requested IP capabilities 

                                             OLE does not support UID capabilities. 

C Annex C (normative):
Interaction between Application Transport Mechanism and IN Call Release Handling

"normative" is applicable to ENs, ESs and TSs .

"informative" is applicable to EGs and TRs

C.1 Description

Reception of Pre-Release information (PRI):

Since additional parameters cannot be carried in the Release message (REL) due to the possibility of their loss at an intermediate exchange, an exchange wishing to send such parameters at release time will include them instead within a Pre-release Information message (PRI) which shall be sent immediately prior to the Release message. In the case that segmentation of the pre-release information is necessary, the subsequent segments (APM) will be sent between the PRI  and REL messages. 

C.2 Discussion

The SCF can monitor on ‘Disconnect’  DPs (EDP-R) and intercept a network release request (REL) in order to enable for example a follow-on call. In this case the REL message is not propagated to the other leg. As the PRI (and APMs messages related to the same contexts than these received in APP in PRI) is dependant of REL, the APM information should not be sent backward transparently and should be instead discarded. 

Consequently a PRI received on the "outgoing" leg is buffered on the "incoming" leg. If the succeeding release message is intercepted and a follow-on call is set up, then the PRI is discarded.

If anything else than REL or APM is received after a PRI then the buffered PRI is discarded. Otherwise the PRI is sent prior to the propagated release message.

History

Document history

<Version>
<Date>
<Milestone>

V.0.0.1
2000-07-28
1.st ES draft based on TD11 revised SPAN3#4 Sophia Antipolis meeting 26-28 June 2000 

V.0.0.2
2000-11-03
ES draft updated with TD009r1, TD010 SPAN3#5 Vienna 16-20 October 2000
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