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* * * First Change * * * *

4.2.1
General description

The service description of the following Communication Services CFU, CFB, CFNR, CFNRc and CD are based on the PSTN/ISDN Supplementary Services.

Generally the following requirements should be fulfilled:

· It shall be possible for the user or the network to identify an alternative destination for an IP multimedia session or individual media of an IP multimedia session. 
· It shall be possible for redirection to be initiated at various stages of an IP Multimedia session. For example:
· Prior to the set up of an IP Multimedia session.

· During the initial request for an IP Multimedia session (CFU).

· During the establishment of an IP Multimedia session (CD).

· Redirection can be applied for all Multimedia sessions unconditionally or it can be caused by any of a set list of events or conditions. Typical causes could be:

· Identity of the originating user.

· Presence of the originating or destination party.

· If the destination party is already in a session (CFB).

· If the destination party is unreachable or unavailable in some other way (CFNL, CFNR, CFNRc).

· If the destination party does not respond (CFNR).

· After a specified alerting interval (CFNR).

· User's preference on routing for specific IP Multimedia session based on the capabilities of multiple UEs sharing the same IMS service subscription.

· The sending party, receiving party or the network on their behalf, may initiate redirection to alternative destinations. 

The following services describe applications based on a subset of the above-mentioned requirements to provide user different possibilities to divert a communication. 


Communication Forwarding Unconditional (CFU)

The CFU service enables a served user to have the network redirect to another user communications which are addressed to the served user's address. The CFU service may operate on all communication, or just those associated with specified services. The served user's ability to originate communications is unaffected by the CFU supplementary service. After the CFU service has been activated, communications are forwarded independent of the status of the served user.

As a service provider option, a subscription option can be provided to enable the served user to receive an indication that the CFU service has been activated. This indication shall be provided when the served user originates a communication if the CFU service has been activated for the served user's address and for the service requested for the communication.

The maximum number of diversions permitted for each communication is a service provider option. The service provider shall define the upper limit of diversions. When counting the number of diversions, all types of diversion are included. 

Communication Forwarding on Busy user (CFB)

The CFB service enables a served user to have the network redirect to another user communications which are addressed to the served user's address and meet busy. The CFB service may operate on all communications, or just those associated with specified services. The served user's ability to originate communications is unaffected by the CFB supplementary service.

As a service provider option, a subscription option can be provided to enable the served user to receive an indication that the CFB service has been activated. This indication shall be provided when the served user originates a communication if the CFB service has been activated for the served user's address and for the service requested for the communication.

The maximum number of diversions permitted for each communication is a service provider option. The service provider shall define the upper limit of diversions. When counting the number of diversions, all types of diversion are included.

For more information on the procedures for determination of the busy condition see TS 183 028 [11].

Communication Forwarding on No Reply (CFNR)

The CFNR service enables a served user to have the network redirect to another user communications which are addressed to the served user's address, and for which the connection is not established within a defined period of time. The CFNR service may operate on all communications, or just those associated with specified services. The served user's ability to originate communications is unaffected by the CFNR supplementary service.

The CFNR service can only be invoked by the network after the communication has been offered to the served user and an indication that the called user is being informed of the communication has been received.

As a service provider option, a subscription option can be provided to enable the served user to receive an indication that the CFNR service has been activated. This indication shall be provided when the served user originates a communication if the CFNR service has been activated for the served user's address and for the service requested for the communication.

The maximum number of diversions permitted for each communication is a service provider option. The service provider shall define the upper limit of diversions. When counting the number of diversions, all types of diversion are included.

Communication Forwarding on Subscriber Not Reachable (CFNRc)

The CFNRc service enables an user to have the network redirect all incoming communications, when the user is not reachable (e.g. there is no IP connectivity to the user's terminal), to another user. The CFNRc service may operate on all communications, or just those associated with specified services. The user's ability to originate communications is unaffected by the CFNRc simulation service.

As a service provider option, a subscription option can be provided to enable the user to receive an indication that the CFNRc service has been activated. This indication may be provided when the user originates a communication if the CFNRc service has been activated for the user and for the service requested for the communication.

The maximum number of diversions permitted for each communication is a service provider option. The service provider shall define the upper limit of diversions. When counting the number of diversions, all types of diversion are included.

Communication Deflection (CD)

The CD service enables the served user to respond to an incoming communication by requesting redirection of that communication to another user. The CD service can only be invoked before the connection is established by the served user, i.e. in response to the offered communication (before ringing), i.e. CD Immediate, or during the period that the served user is being informed of the communication (during ringing). The served user's ability to originate communications is unaffected by the CD supplementary service.

The maximum number of diversions permitted for each communication is a network provider option. The network provider shall define the upper limit of diversions. When counting the number of diversions, all types of diversion are included.

Communication Forwarding on Not Logged-in (CFNL)

The Communication Forwarding on Not Logged-in (CFNL) service enables a served user to redirect incoming communications which are addressed to the served user's address, to another user (forwarded-to address) in case the served user is not registered (logged-in). The CFNL service may operate on all communications, or just those associated with specified basic services. 

As a service provider option, a subscription option can be provided to enable the served user to receive an indication that the CFNL service has been activated. This indication shall be provided when the served user logs out according to procedures described in RFC 3261 [6].

The maximum number of diversions permitted for each communication is a service provider option. The service provider shall define the upper limit of diversions. When counting the number of diversions, all types of diversion are included.

* * * Next Change * * * *

4.3.1
Provision/withdrawal

The CDIV services (Communication forwarding unconditional, Communication forwarding busy, Communication forwarding no reply, Communication forwarding not logged-in and Communication deflection) shall be provided after prior arrangement with the service provider.

The CDIV services shall be withdrawn at the served user's request or for administrative reasons.

The five simulation services can be offered separately with subscription options. For each subscription option, only one value can be selected. These subscription options are part of the call diversion profile for the served user. The subscription options are shown in table 4.3.1.1.

Table 4.3.1.1: Subscription options for CDIV services

	Subscription options
	Value
	Applicability

	Served user receives indication that a communication has been forwarded (indication of communication diversion to the diverting user).
	No (default)
________________________

Yes
	CFU
CFB
CFNR
CFNRc

	Originating user receives notification that his communication has been diverted (forwarded or deflected).
	No
________________________

Yes (default)
	CFU
CFB
CFNR
CFNRc
CFNL
CD

	Served user allows the presentation of diverted to URI to originating user in diversion notification.
	No
________________________

Yes (default)
	CFU
CFB
CFNR
CFNRc
CFNL
CD

	Served user receives reminder indication on outgoing communication that CDIV is currently activated.
	No (default)
________________________

Yes
	CFU
CFB
CFNR
CFNRc
CFNL

	Served user allows the presentation of his/her URI to originating user in diversion notification.
	No 
________________________

Yes (default)
	CFU
CFB
CFNR
CFNRc
CFNL
CD

	Served user allows the presentation of his/her URI to diverted‑to user.
	No
________________________

Yes (default)
	CFU
CFB
CFNR
CFNRc
CFNL
CD


The following network provider options are available for the supplementary services.

Table 4.3.1.2: Network provider options for CDIV services

	Network provider option
	Value
	Applicability

	Served user communication retention on invocation of diversion (forwarding or deflection).
	Retain call to the served user until alerting begins at the diverted-to user
________________________

Clear call to the served user on invocation of call diversion 
	CFNR


	Served user communication retention when forwarding is rejected at 
forwarded-to user.
	Continue to alert the forwarding user (see note 1)
________________________

No action at the forwarding user (see note 2)
	CFNR

	Total number of all diversions for each call.
	Maximum number of diverted connections 
( upper limit is based on operator policy)
	CFU
CFB
CFNR
CFNRc
CFNL
CD

	Call forwarding on no reply timer.
	Timer duration shall be a service provider option
	CFNR

	NOTE 1:
This applies to the retention of the communication at invocation of call forwarding.

NOTE 2:
This applies to the clearing communication option on invocation of call forwarding.


For user configuration of the CDIV the Ut interface described in ES 282 001 [12] could be used. More detail is described in clause 4.9.

Other possibilities for provisioning could be used too like web based provisioning or pre-provisioning by the operator.

* * * Next Change * * * *

4.5.2.6.1
Checking of the diversion limits

When receiving an INVITE request and the AS determines that it must divert a communication:

1)
the AS shall check if diverting the communication exceeds the number of diversions allowed within the network. The number of diversions shall be calculated by the entries including a Cause parameter given by the History-Info header field, if the History-Info header field is present. If the number of diversions exceeds the given limit then the communication shall be released; and

2)
if the Communication has already undergone one or more diversion(s), the entries in the Index entries parameter shall be examined to see if another diversion is allowed due to network provider allowed limit of diversions.

If the number of diversions exceeds the given limit then the following response sent to the originating user shall apply:

a)
communication diversion forwarding busy a 486 (Busy here) shall be sent;
b)
communication forwarding no reply, 480 (Temporarily unavailable) shall be sent;
c)
communication forwarding unconditional 480 (Temporarily unavailable) shall be sent;
d)
communication deflection, 480 (Temporarily unavailable) shall be sent.
NOTE:
It is based on operator policy that the communication can be delivered to the latest diverting party when it is known.


* * * Next Change * * * *

4.5.2.6.5
Indication of communication diversion to the diverting user (Subscription Option)

If the subscription option "Served user receives indication that a communication has been forwarded (indication of communication diversion to the diverting user)" has been set to "yes", If the user subscription option indication of communication diversion to the diverting user applies then one or a combination of the following procedures are possible:
-
When the diverting user is registering the AS send a MESSAGE request including the information where the call is diverted too. As an Option the MESSAGE request that is be sent due to a timer value that can be provided by the user.

-
A diverting user will be informed periodically with a MESSAGE request the information where the call is diverted too.

NOTE 1:
A diverting user could be informed via a Voicemail or Message mail system in the communication states described above.

If the subscription option "Served user receives reminder indication on outgoing communication that CDIV is currently activated" has been set to "yes", then a diverting user will be informed with a MESSAGE request after the diverting user has initiated a new outgoing communication. the information where the call is diverted too.

NOTE 2:
A diverting user could be informed via a Voicemail or Message mail system in the communication states described above.

The description of information text contained in the MESSAGE request is out of scope of the present document.

* * * Next Change * * * *

4.9.1.4
Communication Diversion Rule Actions

The action supported by the communication service can is forwarding of calls. For this the forward-to action has been defined. The forward-to action takes the following elements:

target: Specifies the address of the forwarding rule. It should be a SIP URI (RFC 3261 [6]) or TEL URL 
(RFC 3966 [7]). 

notify-caller: An optional element that can be used to disable the default behaviour that the caller is notified that the call is being forwarded (see subscription option "Originating user receives notification that his communication has been diverted (forwarded or deflected)" in Table 4.3.1.1).

reveal-served-user-identity-to-caller: An optional element that can be used to disable the default behaviour that the caller, when notified that the call is being forwarded, receives the diverting party's identity information (see subscription option "Served user allows the presentation of his/her URI to originating user in diversion notification" in Table 4.3.1.1).

reveal-identity-to-caller: An optional element that can be used to disable the default behaviour that the caller is notified that the call is being forwarded receives the diverted-to party's identity information information (see subscription option "Served user allows the presentation of diverted to URI to originating user in diversion notification" in Table 4.3.1.1).

notify-served-user: An optional element that can be used to enable that the served user is notified that calls are being forwarded. Default this is switched off (see subscription option "Served user receives indication that a communication has been forwarded (indication of communication diversion to the diverting user)" in Table 4.3.1.1).

notify-served-user-on-outbound-call: An optional element that can be used to enable that the served user is notified that calls are being forwarded when he makes a call attempt. Default this is switched off (see subscription option "Served user receives reminder indication on outgoing communication that CDIV is currently activated" in Table 4.3.1.1).

reveal-identity-to-target: An optional element that can be used to disable the default behaviour that the diverted-to party receives identity information of the diverting party (see subscription option "Served user allows the presentation of his/her URI to diverted‑to user" in Table 4.3.1.1).
* * * Next Change * * * *

4.9.2
XML Schema

<?xml version="1.0" encoding="UTF-8"?>

<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema"

xmlns:ss="http://uri.etsi.org/ngn/params/xml/simservs/xcap"

       xmlns:cp="urn:ietf:params:xml:ns:common-policy"

       xmlns:ocp="urn:oma:xml:xdm:common-policy"

targetNamespace="http://uri.etsi.org/ngn/params/xml/simservs/xcap"
       elementFormDefault="qualified"

       attributeFormDefault="unqualified">

   <!-- import common policy definitions -->

   <xs:import namespace="urn:ietf:params:xml:ns:common-policy" schemaLocation="common-policy.xsd"/>

   <!-- import OMA common policy extensions -->

   <xs:import namespace="urn:oma:xml:xdm:common-policy" schemaLocation="OMA-SUP-XSD_xdm_commonPolicy-V1_0_2-20070830-A.xsd"/>

   <!-- communication diversion rule set based on the common policy rule set.-->

   <xs:element name="communication-diversion" substitutionGroup="ss:absService">

       <xs:annotation>

           <xs:documentation>This is the communication diversion configuration document.</xs:documentation>

       </xs:annotation>

       <xs:complexType>

           <xs:complexContent>

               <xs:extension base="ss:simservType">

                   <xs:sequence>

                       <!-- add service specific elements here-->

                       <xs:element ref="cp:ruleset" minOccurs="0"/>

                   </xs:sequence>

               </xs:extension>

               <!-- service specific attributes can be defined here -->

           </xs:complexContent>

       </xs:complexType>

   </xs:element>

   <!-- communication diversion specific extensions to IETF common policy actions-->

   <xs:element name="forward-to" type="ss:forward-to-type"/> 

  <!-- communication diversion specific type declarations -->

   <xs:complexType name="forward-to-type">

       <xs:sequence>

           <xs:element name="target" type="xs:anyURI" minOccurs="1" maxOccurs="1"/>

           <xs:element name="notify-caller" type="xs:boolean" default="true" minOccurs="0"/>

           <xs:element name="reveal-identity-to-caller" type="xs:boolean" default="true" minOccurs="0"/>
           <xs:element name="reveal-served-user-identity-to-caller" type="xs:boolean" default="true" minOccurs="0"/>

           <xs:element name="notify-served-user" type="xs:boolean" default="false" minOccurs="0"/>
           <xs:element name="notify-served-user-on-outbound-call" type="xs:boolean" default="false" minOccurs="0"/>
           <xs:element name="reveal-identity-to-target" type="xs:boolean" default="true" minOccurs="0"/>
       </xs:sequence>

   </xs:complexType>

</xs:schema>
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