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Intellectual Property Rights
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Foreword

This Technical Specification (TS) has been produced by ETSI Technical Committee Project NGN Release1.

1
Scope

The present document specifies the, stage three, Protocol Description of the Communication Waiting (CW) service, based on stage one and two of the ISDN call diversion supplementary services. Within the TISPAN NGN Release1 Next Generation Network (NGN) the stage 3 description is specified using the IP Multimedia Call Control Protocol based on Session Initiation Protocol (SIP) and Session Description Protocol (SDP).

2
References

Clause 2 shall contain normative references only, i.e. references which are essential to use the deliverable.

References shall be publicly available and, as much as possible, non-specific.

For informative references (or other reading material) an annex entitled "Bibliography" shall be used.

Text block:

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

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

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies.

Referenced documents which are not found to be publicly available in the expected location might be found at http://docbox.etsi.org/Reference.
Numbered reference format
[1]
ETSI TS 181 002: "Telecommunications and Internet Converged, Services and Protocols for Advanced Networking (TISPAN); Requirements for PSTN/ISDN simulation services".
[2]
ETSI ES 283 003: " Endorsement of "IP Multimedia Communication Control Protocol based on Session Initiation Protocol (SIP) and Session Description Protocol (SDP) Stage 3 (Release 6);TISPAN NGN Release 1".

[3]
ETSI TS 180 012 "TISPAN NGN-release independent NGN requirements”.

[4]
ETSI ES 283 027 "Endorsement of the SIP-ISUP Interworking between the IP Multimedia (IM) Core Network (CN) subsystem and Circuit Switched (CS) networks Stage 3."

[5]
ETSI TS 183 010 " NGN Signalling Control Protocol; Communication Hold (HOLD) PSTN/ISDN simulation services”
[6]
ETSI TS 181 005 "Service capabilities and requirements"
[7]
Void
[8]
ETSI TS 183 028: “Telecommunications and Internet Converged, Services and Protocols for Advanced Networking (TISPAN); Common basic communication procedures”

[9]
Void
[10]
ETSI TS 183 023 " Telecommunications and Internet converged Services and Protocols for Advanced Networking (TISPAN); PSTN/ISDN simulation services; Extensible Markup Language (XML) Configuration Access Protocol (XCAP) over the Ut interface  for Manipulating NGN PSTN/ISDN Simulation Services".
3
Definitions and abbreviations

Definitions and abbreviations extracted from ETSI deliverables can be useful to draft your own and can be consulted via the Terms and Definitions Interactive Database (TEDDI) (http://webapp.etsi.org/Teddi/).
3.1
Definitions

For definitions used in this document see:

ETSI TS 181 002 [1]

ETSI TS 180 012 [3]User B

User B is the user who reacts to the call waiting at subscriber B. 
User C
User C is the user who has originated a call to subscriber B which causes the CW supplementary service to be invoked.

User A
User A is a user (several such users may exist) who is engaged in a call with User B (this call can be in any state).


Network determined user busy

See clause TS 181 005 [6] clause 4.2.2.6.

Approaching Network determined user busy

See clause TS 181 005 [6] clause 4.2.2.6.
User determined user busy

See clause TS 181 005 [6] clause 4.2.2.6.
3.2 Abbreviations

This Recommendation uses the following abbreviations:

AoC
Advice of Charge 

CCBS
Completion of Communication sessions to Busy Subscriber.

CD
Communication Deflection

CDIV
Communication Diversion

CFB
Communication Forwarding Busy

CFNL
Communication Forwarding on No Logged-in

CFNR
Communication Forwarding No Reply

CFU
Communication Forwarding Unconditional

OIP
Originating Identification Presentation

OIR
Originating Identification Restriction

TIP
Terminating Identification Presentation

TIR
Terminating Identification Restriction

CW
Communication session Waiting

HOLD
Communication session Hold

IFC
Initial Filter Criteria
IMS
IP Multimedia Subsystem

IP
Internet Protocol

ISDN
Integrated Service Data Network

MCID
Malicious Communication Identification

NGN
Next Generation Network

PSTN
Public Switched Telephone Network

SIP
Session Initiation Protocol

UE
User Equipment

4
Communication Waiting (CW)

4.1 Introduction

The Communication Waiting (CW) service enables a user to be informed, that very limited resources are available for an incoming communication. The user then has the choice of accepting, rejecting or ignoring the waiting call (as per basic call procedures).
4.2
Description

4.2.1
General description
Two cases may occur depending on the network's ability to validate the status of the destination user upon receipt of an incoming call (i.e. "approaching NDUB" condition):

· If sufficient information on the user is available at the time a communication is to be delivered to the user, the network validates the status of this user. If the status of the user is "approaching NDUB", the network presents the communication waiting call to the destination user; 

· Otherwise, the network may be informed of the communication waiting situation upon receipt from the destination user of a communication waiting indication.
When a communication arrives at the destination user, the terminal validates the status of the user. If the user is already involved in one or more communications, the terminal notifies the served user of a  communication waiting situation.
The user then has different possibilities to react, for example if it may decide to free some resources  and accept the incoming communication.
4.3
Operational requirements

4.3.1
Provision/withdrawal

The Communication Waiting service shall be provided after prior arrangement with the service provider.
If the network supports the approaching Network Determined User Busy (approaching NDUB) condition, the CW service can as a network option be offered to the corresponding users with a subscription option. This subscription option is part of the CW profile of the served user. The subscription option is shown in the table 4.3.1.1.

Table 4.3.1.1: Subscription options for CW ( approaching NDUB only)
	Subscription options
	Value

	Served user subscribes to “calling user receives notification that his call is waiting"
	No (default)
________________________

Yes (NOTE)

	NOTE – The notification can take the form of a announcement played to user C, or an out-of band notification or both. This is up to the network operator to decide.



Timer TAS-CW is a service provider option. This optional timer specifies the period the network will wait for a response (answer), from user B, to the offered call from user C. The value of this timer is between 0.5 and 2 minutes. 
When used, the value of TAS-CW shall be set by the service provider as a default value subject to change only by the service provider. 
4.3.2 Requirements on the originating network side

No specific requirements are needed in the network.

4.3.3
Requirements in the network

No specific requirements are needed in the network.

4.3.3 Requirements on the terminating network side

No specific requirements are needed in the network.

4.4
Coding requirements

ES 283 003 [2] defines the messages and parameters for this simulation service.

4.5
Signalling requirements
4.5.0
General

For user configuration of the CW service the Ut interface should be used.

See subclause 4.9 for further information about the structure of the XML document.

NOTE:
Other possibilities for user configuration, as web-based provisioning or pre-provisioning by the operator are outside the scope of this specification. 
4.5.1
Activation/deactivation

The service CW is individually activated at provisioning or at the subscribers request by using e.g. the Ut interface.

The service CW is individually deactivated at withdrawal or at the subscribers request by using e.g. the Ut interface.
4.5.1.1
Registration/erasure

The CW service requires no registration. Erasure is not applicable.

4.5.1.2
Interrogation

Interrogation of CW is not applicable.
4.5.2 Invocation and operation

4.5.2.1 Actions at the UE of user C
The procedures described for the originating UE in ES 283 003 [2] shall apply with the clarifications below.
Upon receipt of the 182 (Queued) message, user C's UE may display to user C an indication that his outgoing communication is being treated as a waiting communication. 

NOTE: 
The receipt of the 182 (Queued) response is not used as a trigger for a ringing indication to be delivered to user C since this is the role of the 180 (Ringing) response.
4.5.2.2 Actions at the P-CSCF of user C
Basic communication procedures according to ETSI ES 283 003 [2] shall apply.

4.5.2.3 Actions at the S-CSCF of user C
Basic communication procedures according to ETSI ES 283 003 [2] shall apply.

4.5.2.4 Actions at the S-CSCF of User B
Basic communication procedures according to ETSI ES 283 003 [2] shall apply.
NOTE:
An example of the use of IFC is shown in annex B.

4.5.2.5 Actions at the AS of user B
In the absence of other services requiring different functionality, the AS shall operate as an application server acting as a SIP proxy, as specified in subclause 5.7.4 of ES 283 003 [2] for the incoming INVITE request and all future requests and responses in the same dialog.
The AS determines that a CW situation has occurred when one of the following conditions are met:

· Receipt of an INVITE request that fulfils the approaching NDUB condition for user B,

· the AS receives a 180 (Ringing) response followed by a 182 (Queued) response 

If the CW situation was determined by the AS based on validation of the "approaching NDUB" condition, the AS inserts a CW indication in the INVITE and forwards it to user B.

Upon receipt of a 180 (Ringing) response followed by a 182 (Queued) response, the AS may initiate the procedures for notifying the calling party that his call is waiting by performing an combination of the following actions:

· provision of an announcement to the calling user in accordance with ETSI TS 183 028 [8].
· Send a 182 (Queued) response to the calling party. 

As a network option, during a CW situation, upon receipt of a 180 (Ringing) response, the AS shall initiate the TAS-CW timer. Upon expiry of the TAS-CW  timer, the AS shall send a CANCEL towards the user B's UE. 
Editors note: To be completed. 
The definition of a CW indication is needed, analog to ISDN “no B-channel available”. This indication can be used to indicate that the CW condition has occurred at the AS, and to trigger a special CW proceeding at the destination UE (HOLD, terminate existing communication).


4.5.2.6 Actions at the outgoing I-CSCF 

Basic communication procedures according to ETSI ES 283 003 [2] shall apply.

4.5.2.7 Actions at the incoming I-CSCF 

Basic communication procedures according to ETSI ES 283 003 [2] shall apply.

4.5.2.8 Actions at the outgoing IBCF

Basic communication procedures according to ETSI ES 283 003 [2] shall apply.

4.5.2.9 Actions at the incoming IBCF

Basic communication procedures according to ETSI ES 283 003 [2] shall apply.

4.5.2.10 Actions at the P-CSCF of user B
Basic communication procedures according to ETSI ES 283 003 [2] shall apply.
4.5.2.11 Actions at the UE of user B
Basic communication procedures according to ETSI ES 283 003 [2] shall apply with the following clarifications and additions. 
Upon receipt of an INVITE message, if the maximum number of waiting calls is reached (i.e. UDUB condition has occurred), the UE shall reject the call by sending a 486 (User Busy) response to this INVITE.
4.5.2.11.1 Communication waiting presentation procedures
Upon receipt of an INVITE message that contains a CW indication, and until the maximum number of waiting calls is not reached (i.e. UDUB condition has not occured), the UE takes the following actions:

-
Optionally start timer TUE-CW (NOTE),

-
shall start providing a CW indication to user B (e.g. in-band call waiting tone, visual indication…),

-
shall send a 180 (Ringing) response to the INVITE according to the provisional response procedures described in ES 283 003 [2].

NOTE: 
The timer TUE-CW  is used in order to limit the duration of the CW condition at the user'B UE. For terminals that can provide a indication to the user that a CW condition is occuring without disturbing the active communication, this timer may not be needed.  

Subsequently, the UE may send a 182 (Queued) response according to the provisional response procedures described in ES 283 003 [2].
Editors note: To be completed. 
The definition of a CW indication is needed, analog to ISDN “no B-channel available”. This indication can be used to indicate that the CW condition has occurred at the AS, and to trigger a special CW proceeding at the destination UE (HOLD, terminate existing communication).

4.5.2.11.2 User B actions during communication waiting condition
During the period CW of time where the CW indication is provided to user B, user B can decide to: 

-
accept the waiting call with user C and release the active call with user A (case A),
-
accept the waiting call with user C and put the active call with user A on hold, (case B)
-
continue with the active call without taking any action with regards to the waiting communication (case C).
Case A

If user B accepts the waiting call and releases the active call and timer TUE-CW has not expired, user B's UE shall:

-
stop timer TUE-CW (if necessary),
-
stop providing the CW indication to User B,
-
apply the procedure for releasing the active call with User A as described in ES 283 003 [2] and then,

-
apply the procedures for answering the waiting communication to User B as described in ES 283 003 [2].

Case B
If user B accepts the waiting communication and holds the active call and timer TUE-CW has not expired, user B's UE shall:

-
stop timer TUE-CW (if necessary),
-
stop providing the CW indication to User B,
-
apply the procedure for holding the active communication with User A as described in TS 183 010 [5] and then,

-
apply the procedure for presenting the waiting communication in alerting phase to User B as described in ES 283 003 [2].
Case C
If TUE-CW was started and expires, user B's UE shall:

-
stop providing the CW indication to User B, 
-
send a 480 (Temporarily unavailable) response towards User C.
Editor's note: the status code is still under discussion. 480 was proposed in order to align with the interworking of Q.850 cause #102 

4.5.2.11.3 Communication release during a communication waiting condition
If user B's UE receives a CANCEL or BYE from User C during a CW condition, user B's UE shall:

-
stop timer TUE-CW (if necessary),
-
stop providing the CW indication to User B,

-
apply the terminating UE procedures upon receipt of CANCEL or BYE as described in ES 283 003 [2].

If user B's UE receives a CANCEL or BYE from User A and during a CW condition, user B's UE shall:

-
stop timer TUE-CW (if necessary)
-
stop providing the CW indication to User B,

-
apply the terminating UE procedures upon receipt of CANCEL or BYE for the communication with User A as described in ES 283 003 [2],

-
Optionally apply the procedure for accepting the waiting communication as described in ES 283 003 [2]

4.6
Interaction with other supplementary services

4.6.1 Communication Waiting (CW)

No impact, i.e. neither service shall affect the operation of the other NGN service.

4.6.2 Communication Hold (HOLD)

No impact, i.e. neither service shall affect the operation of the other NGN service.

4.6.3 Terminating Identification Presentation (TIP)

No impact, i.e. neither service shall affect the operation of the other NGN service.
4.6.4 Terminating Identification Restriction (TIR)

No impact, i.e. neither service shall affect the operation of the other NGN service.

4.6.5 Originating identification presentation (OIP)

No impact, i.e. neither service shall affect the operation of the other NGN service.

4.6.6 Originating identification restriction (OIR)

No impact, i.e. neither service shall affect the operation of the other NGN service.

4.6.7 Conference calling (CONF)

No impact, i.e. neither service shall affect the operation of the other NGN service.

4.6.8 Communication diversion services (CDIV)

Editor’s note: Descriptions taken from DES/TISPAN-01002-NGN.

4.6.8.1 Communication forwarding unconditional

If subscriber B has activated the communication forwarding unconditional supplementary service, then the execution of the communication forwarding unconditional supplementary service shall take precedence over the CW supplementary service. The communication forwarding unconditional supplementary service can be activated while a communication is waiting without changing the state of the waiting communication.

A forwarded communication can invoke the CW supplementary service.

4.6.8.2 Communication forwarding busy

No impact, i.e. neither supplementary service shall affect the operation of the other supplementary service.

Note: 
The following text clarifies the situation. If user B is NDUB, communication forwarding busy shall take place, and the communication is not offered to user B. If user B is not NDUB, the call shall be offered to B, and if the UDUB (User Determined User Busy) condition occurs, then the communication forwarding busy shall take place.

4.6.8.3 Communication forwarding no reply

If subscriber B has the communication forwarding no reply supplementary service activated, then a waiting communication shall still be offered as described in this document. If the communication forwarding no reply timer expires before an answer is received then the communication forwarding no reply supplementary service becomes invoked and the communication is forwarded and communication waiting ceases.

A forwarded communication can invoke the CW supplementary service.

4.6.8.4 Communication forwarding on No Logged-in 

No impact, i.e. neither supplementary service shall affect the operation of the other supplementary service.

4.6.8.5 Communication deflection

When receiving the communication waiting indication, user B can invoke the communication deflection supplementary service.

A deflected communication can invoke the CW supplementary service.

Contributor’s Note: It depends how the communication diversion is defined, the interaction should be rewritten.
4.6.9 Advice of charge (AOC)

No impact, i.e. neither service shall affect the operation of the other NGN service.

4.6.10 Completion of calls to busy subscriber (CCBS) Completion of Communications by No Reply (CCNR)
No impact, i.e. neither service shall affect the operation of the other NGN service.

4.6.11 Malicious communication identification (MCID)

No impact, i.e. neither service shall affect the operation of the other NGN service.
4.6.12 Anonymous Communication Rejection and Communication Barring (ACR/CB)
No impact, i.e. neither  service shall affect the operation of the other  service. 
4.6.13 Explicit Communication Transfer (ECT)

No impact, i.e. neither service shall affect the operation of the other service.

4.7 Interactions with other networks

4.7.1 Interaction with PSTN/ISDN Networks 

In case of interaction with networks which do not provide any notification of the communication waiting in the signalling system, the communication continues according to the basic call procedures.

4.7.1.1
Interworking at the O-MGCF

With regard to the backward messages of the Communication Waiting service, the following mapping is valid:

Table 4.7.1.1.-1 Mapping of SIP messages to ISUP messages

	(Message sent to ISUP
	(Message Received from SIP

	ACM or CPG with generic notification indicator ‘Call is a waiting call’
	182 (Queued)

	
	


Note: The mapping of the basic Messages is shown in ETSI ES 283 027 [4].
4.7.1.2 Interworking at the I-MGCF

With regard to the backward messages of the Communication Waiting PSTN/ISDN supplementary service, the following mapping is valid:

Table 4.7.1.2 - 1 Mapping of ISUP to SIP Massages 

	(Message Received from BICC/ISUP
	(Message sent to SIP

	ACM indicating ‘Call is a waiting call’
	180 Ringing followed by 182 (Queued)

	CPG indicating ‘Call is a waiting call’
	180 Ringing followed by 182 (Queued)


4.7.2 Interaction with PSTN/ISDN Emulation

The Interaction with PSTN/ISDN Emulation is for further study. 

4.7.3 Interaction with other SIP based Networks

The procedures of ES 283 003 [2] shall apply.

4.8 Parameter values (timers)
Not applicable.

4.9
Service Configuration

Call waiting documents are sub-trees of the simservs XML document specified in ETSI TS 183 023 [10]. As such, Call waiting documents use the XCAP application usage in ETSI TS 183 023 [10].

Data semantics: The semantics of the call waiting XML configuration document is specified in section 4.9.1.

XML schema: Implementations in compliance with this specification shall implement the XML schema defined in subclause 4.9.2.

An instance of  a call waiting document is shown:

<?xml version="1.0" encoding="UTF-8"?>
<simservs xmlns="http://uri.etsi.org/ngn/params/xml/simservs/xcap" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance">
   <call-waiting active="true"/>
</simservs>
4.9.1
Data Semantics

The CW service can be activated/deactivated using the active attribute of the <call-waiting> service element.

4.9.2
XML Schema

<?xml version="1.0" encoding="UTF-8"?>
<xs:schema xmlns:ss="http://uri.etsi.org/ngn/params/xml/simservs/xcap" xmlns:xs="http://www.w3.org/2001/XMLSchema" 
targetNamespace="http://uri.etsi.org/ngn/params/xml/simservs/xcap" elementFormDefault="qualified" attributeFormDefault="unqualified">
   <xs:element name="call-waiting" type="ss:simservType" substitutionGroup="ss:absService">
       <xs:annotation>
           <xs:documentation>Call waiting




</xs:documentation>
       </xs:annotation>
   </xs:element>
</xs:schema>
The following text is to be used when appropriate:

Proforma copyright release text block

This text box shall immediately follow after the heading of an element (i.e. clause or annex) containing a proforma or template which is intended to be copied by the user. Such an element shall always start on a new page.

Notwithstanding the provisions of the copyright clause related to the text of the present document, ETSI grants that users of the present document may freely reproduce the <proformatype> proforma in this {clause|annex} so that it can be used for its intended purposes and may further publish the completed <proformatype>.

<PAGE BREAK>

Annex A (informative):
Signalling Flows

The following signalling flow describes the Communication Waiting service. UE-B answers an INVITE with a ‘Communication Waiting’ indication to the calling user and informs user B of the waiting communication. User B then has the possibility to react and accept the communication afterwards.
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Fig. A.1: Communication Waiting signalling flow at the terminating side, succesfull communication establishment
Explanation Fig A.1:
Note: only the most relevant messages are shown.

1. – 5. A communication invitation arrives at UE-B.

1a. Evaluation of initial filter criteria (CW is subscribed ( forwarding to CW AS).
2a. A CW timer is started. The value of the timer should be less than 3 min (timer C).
6. – 10. UE-B sends back a provisional response to the communication origin.

11. – 15. UE-B sends back a 180 Ringing response including a Communication Waiting indication to the communication origin. To be completed.
[11a. out of scope: user B uses the HOLD service or releases a session in order to free resources]
[14a. The AS may initiate an announcement to the calling user that the communication is a waiting communication, in accordance with TS 183 028 [8].]
16. – 20. UE-B sends a 200 OK to the communication origin with the SDP offer of UE-B.
18a. The CW timer stops.
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Fig. A.2: Communication Waiting signalling flow at the terminating side, CW timer expires
Explanation Fig A.2:
Note: only the most relevant messages are shown.

1. – 5. A communication invitation arrives at UE-B.

1a. Evaluation of initial filter criteria (CW is subscribed ( forwarding to CW AS). 
2a. A CW timer is started. The value of the timer should be less than 3 min (timer C).
6. – 10. UE-B sends back a provisional response to the communication origin.

11. – 15. UE-B sends back a 180 Ringing response including a Communication Waiting indication to the communication origin. To be completed.
[11a. out of scope: user B uses the HOLD service or releases a session in order to free resources]
[14a. The AS may initiate an announcement to the calling user that the communication is a waiting communication, in accordance with TS 183 028 [8].]
14b. The CW timer expires.
16. – 18. The CW AS sends a CANCEL request to to UE-B.

19. – 20. The CW AS sends a 486 Busy response to the communication origin.
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Fig. A.3: Communication Waiting signalling flow using AS
Explanation Fig A.3:
Note: only the most relevant messages are shown.

1. – 5. A communication invitation arrives at UE-B.

1a. Evaluation of initial filter criteria (CW is subscribed ( forwarding to CW AS).
2a. The AS inserts a CW indication into the INVITE.
3. – 4. The INVITE is routed to the P-CSCF.
4a. Interaction with IP bearer resources control: at the P-CSCF the CW indication is used to indicate “CW is activated”. Different to the normal basic communication procedures, in case of admission is rejected, the IP bearer resources control doesn’t reject the request from the AF (P-CSCF), but computes if the available bandwidth and the reserved bandwidth of the same service class for that IP Address can fulfil the SDP bandwidth offer. If yes: acception to AF and 5.; if no: rejection to AF.
5. The INVITE is routed to UE-B.

6. UE-B sends back a 180 Ringing response with the bandwidth SDP answer.

6a. Interaction with IP bearer resources control: the IP bearer resources control computes if the reserved bandwidth of the same service class for the IP address can fulfil the SDP bandwidth answer. If yes: acception to AF, P-CSCF inserts CW indication, 7.; if no: rejection to AF.

[6b. out of scope: user B uses the HOLD service or releases a session in order to free resources; reserved but not used Bandwidth is tagged as ‘unused’ by the IP bearer resources control]
7. – 10. The 180 Ringing response with the CW indication is routed back to the communication origin.

[9a. The AS may initiate an announcement to the calling user that the communication is a waiting communication, in accordance with TS 183 028 [8].]
11. – 15.. UE-B sends a 200 OK to the communication origin with the final SDP offer of UE-B.
11a. Interaction with IP bearer resources control: the IP bearer resources control checks for reserved bandwidth that is tagged ‘unused’; this is used for the new dialog and tagged as ‘used’.

Annex B (informative):
Example of filter criteria

This annex provides an example of a filter criterion that triggers SIP requests that are subject to initial filter criteria evaluation. 

An example of an IFC when the CW simulation service is active at the S-CSCF of the served user is:

-
Method:

INVITE.
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