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**************** First change *****************
1
Scope

The present document specifies the stage three Protocol Description of the Completion of Communications to Busy Subscriber (CCBS) service, the Completion of Communication on no Reply (CCNR) service, and Completion of Communication on not Logged-in service, based on stage one and two of the ISDN supplementary services. It provides the protocol details in the IP Multimedia (IM) Core Network (CN) subsystem based on the Session Initiation Protocol (SIP) and the Session Description Protocol (SDP).

The Completion of Communications to Busy Subscriber CCBS service enables user A, encountering a busy destination B, to have the communication  completed without having to make a new communication attempt when the destination B becomes not busy.

The Completion of Communications on No Reply CCNR supplementary service enables user A, encountering a destination B which does not answer the communication (No Reply), to have the communication completed without having to make a new communication attempt when the destination becomes not busy after having initiated an activity.

The Completion of Communications on Not Logged-in CCNL supplementary service enables user A, encountering a destination B which is not registered with the IMS network, to have the communication completed without having to make a new communication attempt when the destination becomes registered.

The present document is applicable to User Equipment (UE) and Application Servers (AS) which are intended to support the CCBS and CCNR supplementary services.
**************** Next change *****************
3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TS 22.173 [1] and the following terms and definitions apply.

busy: See ITU-T Recommendation I.221 [8], subclause 2.1.5.

call information retention: A procedure of network A to store the call information of a specific call so that it can be used for that call.

caller: The user who originated the call and to whom the CCBS service is provided.

callee: The user which is identified as destination B.

CC: Completion of Communication

CC busy: Any one of the following conditions will cause a CCBS busy condition:

-
maximum number of calls reached at user A (see ITU-T Recommendation I.221 [8], subclause 2.1.3, item 2));

-
no resources (bandwidth) available at user A;

-
CC recall pending on user A.

CC call: A call generated by the network connecting the caller to the callee, resulting from the callers' acceptance of a CC recall.

CC recall: An indication informing the caller that the network is ready to initiate a CC call to the callee and that the network is awaiting a response to this indication.

CC request: An instance of an activation of the CCBS/CCNR/CCNL service which is held in a queue pending the correct conditions for the CCBS/CCNR/CCNL service to be completed.

Suspended CC request: A CC request which cannot be served even if the callee is in the appropriate state because the caller is busy.

CC request retention: If an attempt to establish a CC call fails because the destination is busy again, then the network provider option "CC request retention" defines whether the CC supplementary service is continued or not, i.e. if the "CC request retention" is supported, the original CC request retains its position in the queue B, and monitoring of user B shall continue. Otherwise the CC request is revoked.

CC service duration timer: A maximum time the CC service will remain activated for the caller within the network.

destination B: The entity addressed in the original call.

long-term denial: The network cannot accept user A's request to activate the CC service and a later attempt to activate the CC service for the same destination B will also be rejected.

queue A: A buffer at the originating side for the control of CC requests associated with the caller.

queue B: A buffer at the terminating side for the control of CC requests associated with destination B. 

retain option: The retain option, if supported in both the originating and destination network, will maintain the CC request in the destination B queue, if a CC call has failed due to destination busy condition.

short-term denial: The network temporarily cannot accept user A's request to activate the CC service. A later attempt to activate the CC service for the same destination B may succeed.

UE-A: The caller’s UE.

UE-B: The callee’s UE.
**************** Next change *****************

3.2
Abbreviations
For the purposes of the present document, the following abbreviations apply:

AOC
Advice Of Charge 

AS
Application Server

CB
Communication Barring
CC
Completion of Communications
CCBS
Completion of Communication to Busy Subscriber
CCNL
Completion of Communications on Not Logged-in
CCNR
Completion of Communications on No Reply
CD
Communication Deflection

CDIV
Call DIVersion

CFB
Communication Forwarding Busy

CFNL
Communication Forwarding on No Logged-in

CFU
Communication Forwarding Unconditional

CN
Core Network

CNR
Completion of communication on No Reply

CONF
CONFerence calling

CS
Circuit Switched

CW
Communication Waiting

ECT
Explicit Communication Transfer

HOLD
Communication Hold
IFC
Initial Filter Criteria

IM
IP Multimedia

IMS
IP Multimedia Subsystem

IP
Internet Protocol

ISDN
Integrated Service Data Network

MCID
Malicious Communication IDentification

MIME
Multipurpose Internet Mail Extensions

OIP
Originating Identification Presentation

OIR
Originating Identification Restriction

PLMN
Public Land Mobile Network

PSTN
Public Switch Telephone Network

SIP
Session Initiation Protocol

TIP
Terminating Identification Presentation

TIR
Terminating Identification Restriction

UE
User Equipment
**************** Next change *****************

4
Completion of Communications to Busy Subscriber (CCBS) / Completion of Communication on No Reply (CCNR) / Completion of Communications on Not Logged-in (CCNL)
**************** Next change *****************

4.1
Introduction

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

**************** Next change *****************

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 CC recall, the network will automatically generate a CC 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 CC recall, then the network will automatically generate a CC call to destination B.

The CCNL supplementary service enables user A, encountering a destination B which is not registered with the IMS network (Not Logged-in), to have the communication completed without the user having to manually initiate a new communication attempt when the destination becomes logged in.

When user A encounters a destination B which is not registered with the IMS network (Not Logged-in), user A can request the CCNL supplementary service.

When user A requests the CCNL supplementary service, the network will monitor for destination B becoming registered.

When destination B becomes registered, the network will wait a short time (as defined by the destination B idle guard timer) in order to allow the resources to be used for originating a communication. If the resources are not used by destination B within this time, the network will automatically recall user A.

When user A accepts the CC recall, then the network will automatically generate a CC call to destination B.
The CCBS / CCNR/CCNL 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 originating AS A manages the queue of user A and on terminating side the terminating AS B manages the queue of outstanding communications towards UE B.

The originating AS keeps track of the CC 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 CC 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 CC 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.

**************** Next change *****************

4.3.1
Provision/withdrawal

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

**************** Next change *****************

4.5.2
Registration/erasure

The CCBS/CCNR/CCNL services require no registration. Erasure is not applicable.

**************** Next change *****************

4.8.1
Timers referring to the originating AS

CC-T1
Retention timer. This timer specifies the amount of time that the network retains the communication information of the original communication which was not established successfully. After being informed that CC is possible the caller sends a CC invocation request before expiry of this timer. The minimum value of this timer is 15 seconds.

CC-T2
CC request operation timer. Supervision of response to a CC activation request sent from the originating AS to the terminating AS. CC-T2 will expire if signalling is not possible, at signalling failures, or if the terminating AS cannot respond. The minimum value of this timer is 10 seconds.
CC-T3
CC service duration timer. This timer specifies the maximum time the service will remain activated for user A. The maximum value of this timer is 180 minutes.
NOTE:
The value of the CC service duration timer can differ in the network dependent on its usage for CCBS or CCNR/CCNL.
CC-T4
CC recall timer. This timer specifies the maximum time the originating AS will wait for a response from user A to a CC recall. The maximum value of this timer is 20 seconds.
CCNR-T5
No-reply timer. This timer specifies the maximum time after which the originating AS will provide the announcement that CCNR is possible, and inband activation is possible. The maximum value of this timer is 20 seconds.

**************** Next change *****************

4.8.2
Timers referring to the terminating AS

CC-T7
CC service duration timer CC-T7 expiry will only be meaningful if the expiry of CC-T3 has not been notified to the terminating AS. CC-T7 takes a longer duration than CC-T3, i.e. CC-T7 expires at abnormal situations only. The maximum value of this timer is 190 minutes. When CC-T7 expires, the CC request will be cancelled at the terminating AS as well as at the originating AS.
NOTE:
The value of the CC service duration timer can differ in the network dependent on its usage for CCBS or CCNR/CCNL.
CC-T8
Destination B idle guard timer. This timer specifies the amount of time the terminating AS will delay after destination B has become free, before initiating a CC recall towards the originating AS. The maximum value of this timer is 10 seconds.
CC-T9
Recall timer. CC-T9 should expire at emergency only, i.e. the recall should be cancelled by CC-T4 at the originating AS if recall is not responded to. Duration of CC-T9 = 20 seconds + some seconds for CC call set-up. The maximum value is 30 seconds.

**************** Next change *****************

4.9.2
Data semantics

The active attribute of <communication-completion> element indicates whether the communication completion service is activated or not.

The <communication-completion> element contains an optional <CCBS-CC-T3-timer> and optional <CCNR-CC-T3-timer> elements.

The <CCBS-CC-T3-timer> is a read-only element and indicates the value, in minutes, of the CC-T3 of the CCBS.

The <CCNR-CC-T3-timer> is a read-only element and indicates the value, in minutes, of the CC-T3 of the CCNR/CCNL .
**************** End of changes ***************** 
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