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1. Introduction
This contribution proposes the procedures which describe the CCBS service.
2. Reason for Change

The procedures for the CCBS service are missing.
3. Proposal

It is proposed to agree the following changes to 3GPP TS 24.642
* * * First Change * * * *

4
Completion of Communications to Busy Subscriber (CCBS) / Completion of Communication on No Reply (CCNR)
4.1
Introduction

The CCBS and CCNR services enables a user, encountering a destination that is busy or does not answer, to have the communication completed at a later point in time without the user having to manually initiate a new communication attempt.

4.2
Description

4.2.1
General description

The CCBS service enables user A, encountering a busy destination B, to have the communication completed without the user having to manually initiate a new communication attempt when the destination B becomes not busy.

When user A requests the CCBS supplementary service, the network will monitor for destination B becoming free again.

When destination B becomes free again, the network will wait a short time in order to allow the resources to be re-used for originating a communication. If the resources are not re-used by destination B within this time, the network will automatically recall user A.

When user A accepts the CCBS recall, the network will automatically generate a CCBS call to destination B.

The CCNR supplementary service enables user A, encountering a destination B which does not answer the communication (No Reply), to have the communication completed without the user having to manually initiate a new communication attempt when the destination becomes not busy after having initiated and completed a new communication.

When user A encounters a destination B which does not answer the communication (No Reply), user A can request the CCNR supplementary service.

When user A requests the CCNR supplementary service, the network will monitor for destination B becoming not busy after having initiated and completed a new communication.

When destination B becomes not busy after having initiated and completed a new communication, the network will wait a short time (as defined by the destination B idle guard timer) in order to allow the resources to be reused for originating a communication. If the resources are not reused by destination B within this time, the network will automatically recall user A.

When user A accepts the CCNR recall, then the network will automatically generate a CCNR call to destination B.

The CCBS / CCNR service control is done by the application servers. It is possible to modify the queue by the users (add entry, delete entries, delete whole queue) by usage of appropriate procedures.

On the originating side the AS A manages the queue of user A and on terminating side the AS B manages the queue of outstanding communications towards UE B.

The originating AS keeps track of the CCBS/CCNR requests started by each user for a given period of time, and rejects a new request in case the provisioned limit has been overcome.

The terminating AS keeps track of the CCB /CCNR requests directed to each user for a given period of time, and rejects a new request in case the provisioned limit has been overcome. 

After successful CCBS/CCNR Call setup the respective entry is deleted in both queues. Also a proper management of the queue in the suspend/resume scenario upon reception of the corresponding message takes place.

4.3
Operational requirements

4.3.1
Provision/withdrawal

The CCBS/CCNR service shall be provided to the served user after prior arrangement with the service provider, or as a service provider option. Withdrawal of these services shall be made on the served user's request or for service provider reasons.

4.4
Coding requirements

No specific requirements needed.

4.5
Signalling requirements
4.5.1
Activation/deactivation
Editor's note: Activation and deactivation is FFS.
4.5.2
Registration/erasure

The CCBS/CCNR service requires no registration. Erasure is not applicable.

4.5.3
Interrogation
Editor's note: Interrogation is FFS.
4.5.4
Activation, invocation and operation

4.5.4.1
Actions at the originating UE

Basic call procedures and in case of an REFER-initiated call-completion recall normal REFER handling procedures according to 3GPP TS 24.229 [2] shall apply.
For the activation of the call completion services announcement procedures and inband-interaction procedures according to 3GPP TS 24.628 [3] shall be used.
Editor's note: For the deactivation and interrogation of the call-completion services out-of-band stimulus procedures according to ETSI dTS 183 057 [4] and announcement procedures and inband-interaction procedures according to 3GPP TS 24.628 [3] could be used.
4.5.4.2
Actions at the originating AS

4.5.4.2.1
CCBS Activation

4.5.4.2.1.1
Normal procedures

4.5.4.2.1.1.1
Detecting if CCBS is possible

When a 486 Busy response has been received from the terminating network, and the following set of conditions apply:

-
the 486 Busy response contains an Call-Info header with a purpose parameter set to 'call-completion'; and
-
the user A CCBS queue limit has not been exceeded; and
-
CCBS has not been activated for an identical communication (network option), determined by the stored basic communication information defined in subclause 4.5.4.2.1.1.2; and

-
there are no service interactions that preclude CCBS, 

then the service retention procedure as specified in subclause 4.5.2.2.1.1.2 is executed.



4.5.4.2.1.1.2
Starting of the service retention procedure

The originating AS shall start the retention timer CCBS-T1. The AS shall retain the following information from the original communication, if available:
1)
SDP offer, and
2)
Request URI, and

3)
To header, and
4)
From header, and
5)
Privacy header, and
6)
P-Asserted ID.
Editor's note: The amount of information to be stored is FFS.

4.5.4.2.1.1.3
CCBS service activation by user A

For the activation of the CCBS service, the originating AS shall provide an announcement that CCBS is possible to user A, followed by inband-interaction procedures for the activation confirmation, according to 3GPP TS 24.628 [3].

NOTE:
User A can have a limited number of CCBS requests outstanding. This limit is a network provider option (with a maximum value of 5).

Editor’s note:
Input needed, e.g. out-of-band keypad activation.
4.5.4.2.1.1.4
Stopping of the service retention procedure

On receiving a CCBS activation confirmation from user A before the expiry of the retention timer CCBS-T1, the originating AS shall:
a)
stop the retention timer CCBS-T1, and
b)
store the retained call information from the original basic communication.

4.5.4.2.1.1.5
Sending of the CCBS request to the terminating AS
The originating AS shall send a SUBSCRIBE request to the terminating AS according to RFC 3265 [6] and draft-ietf-bliss-call-completion [5]:

-
the Request URI shall contain the URI of the terminating AS as received in the Call-Info header in the 486 Busy response, including a m-parameter with a value set to 'BS';
-
the From header shall contain the URI of UE-A;

-
the To header shall contain the URI of UE-B;
-
the Contact header shall include the URI of the originating AS.
The originating AS then shall start the CCBS request timer CCBS-T2.
NOTE:
The difference in the URIs in the Request URI and the To header is need to be able to identify a particular CCBS target.

4.5.4.2.1.1.6
Procedures after CCBS activation confirmation from the terminating AS

If the originating AS receives a NOTIFY request as an answer to an outstanding CCBS request which was described in subclause 4.5.2.2.1.1.5 with the cc-state parameter set to 'queued', the originating AS shall:

a) stop the CCBS request timer CCBS-T2;

b) start the CCBS service duration timer CCBS-T3;
c) store the information whether the cc-service-retention parameter has been received or not; and
d) confirm to the caller that the activation was successful, using announcement procedures according to 3GPP TS 24.628 [3].

The originating AS then shall forward the 486 Busy response to UE-A.


4.5.4.2.1.2
Exceptional procedures

If the originating AS receives a NOTIFY request as an answer to an outstanding CCBS request which was described in subclause 4.5.2.2.1.1.5 with 

· -
the Subscription-state header field set to 'terminated' and 

· -
the reason value set to 'rejected', 
then the originating AS shall:

a)
stop the CCBS request timer CCBS-T2;

b)
confirm to the caller that the activation was not successful, using announcement procedures according to 3GPP TS 24.628 [3].

The originating AS then shall forward the 486 Busy response to UE-A.


4.5.4.2.2
CCBS Deactivation
4.5.4.2.1
Normal procedures

4.5.4.2.2.1.1
Generating a deactivation request

For deactivating the CCBS service, the originating AS shall send a SUBSCRIBE request to the terminating AS according to RFC 3265 [6] and draft-ietf-bliss-call-completion [5]:

-
the Request URI shall contain the URI of the terminating AS as received in the Call-Info header in the 486 Busy response, including a m-parameter with a value set to 'BS';
-
the From header shall contain the URI of UE-A;

-
the To header shall contain the URI of UE-B;

-
the Contact header shall include the URI of the originating AS.

-
the Expires-header shall be set to zero;
NOTE:
The difference in the URIs in the Request URI and the To header is need to be able to identify a particular CCBS target.


4.5.4.2.2.1.2
Deactivation requested by the user

If the originating AS receives a deactivation request by the user, the originating AS shall 

-
construct a SUBSCRIBE request according to subclause 4.5.2.2.2.1.1; and 
-
send the SUBSCRIBE request to the terminating AS; and

-
inform user A of the result of the deactivation by using announcement procedures and inband-interaction procedures according to 3GPP TS 24.628 [3].

4.5.4.2.2.1.3
Deactivation caused by timer expiry

If the service-duration timer CCBS-T3 expires, the originating AS shall 
-
construct a SUBSCRIBE request according to subclause 4.5.2.2.2.1.1; and 
-
send the SUBSCRIBE request to the terminating AS.

Editor’s note:
Is there a need to inform the terminating AS about the cancellation reason (service duration timer, recall timer)?.


4.5.4.2.2.2
Exceptional procedures

Editor’s note:
To be completed.
4.5.4.2.3
CCBS Operation

4.5.4.2.3.1
Normal procedures
On receipt of a CCBS recall notification as described in subclause 4.5.4.3.4.1.2, and if user A is neither busy nor CCBS busy, the originating AS shall initiate the CCBS recall to user A by sending a REFER request to UE-A with the Refer-to header set to the URI of UE-B, and shall start the recall timer CCBS-T4.
If there are multiple outstanding CCBS requests at the originating AS, then the correct target for the CCBS recall is identified using standard SIP dialog identification procedures.
In the case UE-A does not support the REFER method, the special REFER request handling procedures according to 3GPP TS 24.628 [3] should be used. As a network option, e.g. in the case the originating AS has knowledge that UE-A does not support the REFER method, the originating AS may start the 3rd party call control procedures according to 3GPP TS 24.628 [3] without waiting for an error response.
If user A accepts the recall before the CCBS recall timer expires, then the originating AS shall stop timer CCBS-T4 and initiate the CCBS call to destination B by sending an INVITE request, in accordance with draft-ietf-bliss-call-completion [5].
-
the Request URI shall contain the URI of UE-B, including a m-parameter with a value set to 'BS';
-
the From header shall contain the URI of UE-A;

-
the To header shall contain the URI of UE-B.

4.5.4.2.3.2
Exceptional procedures
4.5.4.2.3.2.1
Non-acceptance of CCBS recall

See subclause 4.5.4.2.2.1.3.
4.5.4.2.3.2.2
User A is found busy or CCBS busy

If the caller is found to be busy or CCBS busy, when a CCBS recall notification as described in subclause 4.5.4.3.4.1.2 has been received, then the Originating AS shall suspend the CCBS request until the caller becomes not busy or not CCBS busy again. The originating AS shall send a PUBLISH request to the terminating AS according to draft-ietf-bliss-call-completion [5]:

-
the Request-URI shall contain the URI of the terminating AS, including a m-parameter with a value set to 'BS';
-
the To header shall contain the URI of UE-B;
-
the body shall contain PIDF informing about the basic state 'closed' for the caller’s identity as presentity.
NOTE:
The difference in the URIs in the Request URI and the To header is need to be able to identify a particular CCBS target.
When the caller is no longer busy or CCBS busy, then the Originating AS shall resume the CCBS request. The originating AS shall send a PUBLISH request to the terminating AS according to draft-ietf-bliss-call-completion [5]:

-
the Request-URI shall contain the URI of the terminating AS, including a m-parameter with a value set to 'BS';

-
the To header shall contain the URI of UE-B;
-
the body shall contain PIDF informing about the basic state 'open' for the caller’s identity as presentity.
NOTE:
The difference in the URIs in the Request URI and the To header is need to be able to identify a particular CCBS target.
In case of the originating AS had sent several suspension requests to different terminating ASs and the caller becomes neither busy nor CCBS busy, the originating AS shall resume each suspended request.

4.5.4.2.3.2.3
The caller makes another call to the same destination B

If the caller initiates another communication to the same (busy) destination B and activates the CCBS service again, then:

-
if the two communications are identical, then the following network provider option exists:

1)
the originating AS shall retain the original request with the current request being discarded and inform the caller that the request has not been accepted because a CCBS request had already been stored against the requested destination B;

2)
the originating AS shall treat this as a new CCBS request;

-
if the two calls are not identical, then the originating AS shall treat this as a new CCBS request. In order to decide that the two calls are identical, the originating AS shall only compare the basic communication information, i.e. the SDP offer, the destination selection information, and calling user identity (if any).

4.5.4.2.3.2.4
CCBS call failure

If the CCBS call fails, the Originating AS shall inform the caller as for the basic communication procedures.

If the received 486 Busy response contains a Call-Info header field with a purpose parameter set to ‘call-completion’, two possibilities exist:

-
if the retain option is supported across the networks, the originating AS shall keep the transaction resources and shall not restart the service duration timer CCBS-T3. If the caller attempts to activate CCBS again, the Originating AS shall treat this as described in subclause 4.5.4.2.3.2.3.
-
if the retain option is not supported across the networks, the originating AS shall release the transaction resources. The AS shall deactivate the CCBS request and shall inform the caller accordingly.

If the received 486 Busy response does not contain a Call-Info header field with a purpose parameter set to 'call-completion', the originating AS shall deactivate the CCBS request according to the procedures described in subclause 4.5.4.2.2 and shall inform the caller accordingly.

4.5.4.2.4
CCNR Activation
4.5.4.2.4.1
Normal procedures
Editor’s note:
To be completed.
4.5.4.2.4.2
Exceptional procedures
Editor’s note:
To be completed.
4.5.4.2.5
CCNR Deactivation
4.5.4.2.5.1
Normal procedures
Editor’s note:
To be completed.
4.5.4.2.5.2
Exceptional procedures
Editor’s note:
To be completed.
4.5.4.2.6
CCNR Operation
4.5.4.2.6.1
Normal procedures
Editor’s note:
To be completed.
4.5.4.2.6.2
Exceptional procedures
Editor’s note:
To be completed.
4.5.4.3
Actions at the terminating AS
4.5.4.3.1
CCBS possible indication
4.5.4.3.1.1
Normal operation

When on a incoming communication the callee is found to be busy and the terminating AS supports the CCBS service, then the terminating AS shall insert a Call-Info header field with a purpose-parameter set to 'call-completion' and a m-parameter set to 'BS' in the 486 Busy response generated by the AS (in case of 'network determined user busy') or forwarded by the AS (in case of ‘user determined user busy’) to indicate whether CCBS is possible or not, in accordance with draft-ietf-bliss-call-completion [5]. If the terminating AS knows that the CCBS is not possible on destination B, the AS shall not include a Call-Info header field with a purpose-parameter set to 'call-completion'.

4.5.4.3.1.2
Exceptional procedures
Editor’s note:
To be completed.
4.5.4.3.2
CCBS Activation

4.5.4.3.2.1
Normal operation

Several CCBS requests can be queued against one destination B in the destination B CCBS queue. The exact size of the destination B CCBS queue (from 1 to 5 entries) is a destination network operator option.

As a network option the destination network operator can reduce the sizes of the CCBS queues associated with individual users. The reduced size can be zero.
On receipt of a CCBS activation request the terminating AS shall:

a)
check if the URI in the To header of the SUBSCRIBE request is available for the CCBS service, and if it is available store the information received in the CCBS activation request in the destination B queue and send a NOTIFY request to the originating AS according to draft-ietf-bliss-call-completion [5]:

- the Request URI shall include the URI of the Originating AS
- the To header shall contain the URI of UE-A;
- the From header shall contain the URI of UE-B;

- the body shall contain a cc-state parameter set to 'queued';
- if the retain option is supported at the terminating AS, the AS shall include a cc-service-retention parameter;

b)
start the service duration timer CCBS-T7;

c)
monitor destination B for becoming not busy.
Editor’s note:
Do methods for monitoring the callee for becoming not busy have to be described and included in an Annex C?

4.5.4.3.2.2
Exceptional procedures
When the activation of the CCBS service is rejected by the terminating AS, in accordance with draft-ietf-bliss-call-completion [5] the terminating AS shall send a 480 Temporarily Unavailable response (short term denial) or a 403 Forbidden response (long term denial), in the following cases:
-
if there are already the maximum number of requests queued against destination B;

-
if there is an interaction with other services which prevents the activation of the CCBS service;

-
if the URI in the To header of the SUBSCRIBE request is not available for the CCBS service at destination B.

If the callee is no longer busy when the CCBS activation request arrives, the terminating AS shall apply the normal procedures as described in subclause 4.5.4.3.3.1. 
NOTE: A general error, e. g. a syntax error, or a non-compliance to the call-completion event-package, shall be answered according to the procedures described in RFC 3265 [6].

4.5.4.3.3
CCBS Deactivation

4.5.4.3.3.1
Normal operation

On receipt of a CCBS deactivation request the terminating AS shall delete the CCBS request from the destination B queue.

4.5.4.3.3.2
Exceptional procedures
The terminating AS shall automatically deactivate a particular request for the service if the CCBS service duration timer CCBS-T7 expires. If timer CCBS-T7 expires, the terminating AS shall send a NOTIFY request to the originating AS according to RFC 3265 [6] and draft-ietf-bliss-call-completion [5]:

-
the Request URI shall contain the URI of the originating AS;
-
the From header shall contain the URI of UE-B;

-
the To header shall contain the URI of UE-A;

-
the Subscription-state header field set to 'terminated' and 

-
the reason value set to 'rejected', 
Editor’s note:
Is there a need to inform the originating AS about the cancellation reason (service duration timer)?

4.5.4.3.4
CCBS Operation

4.5.4.3.4.1
Normal operation
4.5.4.3.4.1.1
The callee becomes not busy
When the callee becomes not busy, then the terminating AS shall check the state of the queue for destination B:

-
if there is an entry in the CCBS queue currently being processed, the AS shall take no further action;

-
otherwise, the AS shall examine the entries in the CCBS queue in order;

-
if an entry is suspended, the AS shall step over it;

-
if an entry is not suspended, the terminating AS shall reserve access resources on destination B (e.g. bandwidth) which are necessary to complete the CCBS call. Destination B can use the reserved access resources or other free resources in order to make an outgoing communication;
Editor’s note: is a resource reservation concept needed?
The terminating AS shall start the destination B idle guard timer CCBS-T8. When the destination B idle guard timer CCBS-T8 expires, the AS shall process the selected CCBS request.

4.5.4.3.4.1.2
The CCBS recall is started
When processing a CCBS request, provided that the callee is still not busy and the reserved resources are still available at destination B, the terminating AS shall start the CCBS recall procedure.

The CCBS recall procedure is defined as follows:

-
the terminating AS shall send a NOTIFY request to the originating AS according to draft-ietf-bliss-call-completion [5]:

-
the Request URI shall contain the URI of the originating AS;

-
the To header shall contain the URI of UE-A;
-
the From header shall contain the URI of UE-B;
-
the body shall contain a cc-state parameter set to 'ready'; and
-
start the CCBS recall timer CCBS-T9.

4.5.4.3.4.1.3
Incoming communication during the recall processing
If the terminating AS receives an INVITE request while a CCBS recall is processed, the terminating AS shall check whether this new incoming communication includes a CCBS call indicator (a m parameter is added to the request URI).

If the INVITE request includes a CCBS call indicator, the terminating AS shall offer the CCBS call to the callee.

If the INVITE request does not include a CCBS call indicator, the terminating AS shall compare the service requirements and destination selection information with the information stored in the destination B queue for the CCBS request which is currently being processed:
· -
if the two sets of information are identical, the terminating AS shall offer the incoming communication to the callee;

· -
otherwise the AS shall release the incoming communication.

4.5.4.3.4.1.4
Procedures after the recall was offered to the callee
When the terminating AS has sent a 183 Session progress response, a 180 Ringing response or a 200 OK response, it shall:

-
stop the timers CCBS-T7 and CCBS-T9;
-
delete the CCBS request from the destination B queue
-
send a CCBS deactivation notification to the originating AS with the cancellation-reason parameter set to 'service-completed';
-
check whether destination B is busy:

-
if destination B is busy, the AS shall take no further action;

-
if destination B is not busy, the terminating AS shall service the queue for destination B as described above.

4.5.4.3.4.1.5
Further procedures
When a CCBS request becomes not suspended because user A has become free (i.e. not busy and not CCBS busy), then, if destination B is not busy and there is no entry in the CCBS queue which is currently being processed, the terminating AS shall service the destination B queue as described above.

If the processing of a CCBS request results in suspending that CCBS request, the terminating AS shall stop timer CCBS-T9 and attempt to process the next CCBS request in the same queue.

If the processing of a CCBS request results in deactivating that CCBS request, the terminating AS shall stop timers CCBS-T7 and CCBS-T9 and attempt to process the next CCBS request in the same queue.

4.5.4.3.4.2
Exceptional procedures
a) The callee is busy when destination B idle guard timer expires

If, upon expiry of the destination B idle guard timer CCBS-T8, the callee is busy (e.g. the callee has initiated an outgoing communication), then the AS shall defer servicing of the destination B CCBS queue until the callee becomes not busy again.

b) The terminating AS receives a "ready" notification while processing the destination B CCBS queue

See subclause 4.6.10.
c) The callee is busy upon arrival of the CCBS call

If the callee is again busy when a CCBS call arrives, then the procedures depend on whether the retention option is supported across the networks:

-
if the retention option is not supported at the terminating AS, the AS shall cancel the corresponding CCBS request; the terminating AS shall send a 486 Busy response with an Call-Info header field with a purpose parameter set to 'call-completion' to the originating AS; if a new CCBS activation request is received from the originating AS, normal procedures apply, according to subclause 4.5.4.3.2;

-
if the retention option is supported at the terminating AS, the original CCBS request shall retain its position in the queue; in this case the terminating AS shall continue to monitor destination B, shall not restart the timer CCBS-T7, shall stop timer CCBS-T9 and shall send a 486 Busy response with an Call-Info header field with a purpose parameter set to 'call-completion' to the originating AS.

d) No CCBS call as result

If no CCBS call results from the CCBS recall mechanism, the recall timer CCBS-T9 expires. In this case the terminating AS shall send a NOTIFY request to the originating AS according to RFC 3265 [6] and draft-ietf-bliss-call-completion [5]:
-
the Request URI shall contain the URI of the originating AS;
-
the From header shall contain the URI of UE-B;

-
the To header shall contain the URI of UE-A;

-
the Subscription-state header field set to 'terminated' and 

-
the reason value set to 'rejected', 
Editor’s note:
Is there a need to inform the originating AS about the cancellation reason (recall timer)?

4.5.4.3.5
CCNR possible indication
4.5.4.3.5.1
Normal operation

Editor’s note:
To be completed.
4.5.4.3.5.2
Exceptional procedures
Editor’s note:
To be completed.
4.5.4.3.6
CCNR Activation

4.5.4.3.6.1
Normal operation

Editor’s note:
To be completed.
4.5.4.3.6.2
Exceptional procedures
Editor’s note:
To be completed.
4.5.4.3.7
CCNR Deactivation

4.5.4.3.7.1
Normal operation

Editor’s note:
To be completed.
4.5.4.3.7.2
Exceptional procedures
Editor’s note:
To be completed.
4.5.4.3.8
CCNR Operation

4.5.4.3.8.1
Normal operation

Editor’s note:
To be completed.
4.5.4.3.8.2
Exceptional procedures
Editor’s note:
To be completed.
4.5.4.4
Actions at the terminating UE

Basic call procedures according to 3GPP TS 24.229 [3] shall apply.
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