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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

This Recommendation defines the following terms.

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

Address Identity: see Recommendation E.164 [yy] or/and see RFC 2806.

Identity information: includes all the information (RFC 2806//RFC2396/E.164) identfying a user,  including trusted (network generated) and/or untrusted (user generated) addresses.

Call: see CCITT Recommendation Q.9 [96], definition 2201.

Call establishment; connection establishment: see CCITT Recommendation Q.

Call state: state as defined in subclause 2.1 of the present document, for either the user side or network side as appropriate. A call state may exist for each call reference value (and at the network side for each additional responding CEI in the incoming call states).

CCBS activation request: a SUBSCRIBE request for a call-completion event with the queue-operation parameter set to ‘add’

CCBS deactivation request: a SUBSCRIBE request for a call-completion event with the Expires header field set to zero
CCBS recall notification: a NOTIFY request for a call completion-event with the queue-state parameter set to ‘user-free-for-recall’
CCBS deactivation notification: a NOTIFY request for a call-completion event with a cancellation-reason parameter and a Subscription-State header with a expires parameter set to zero 

Service; telecommunication service: see ITU‑T Recommendation I.112 , definition 201

Supplementary service: see ITU‑T Recommendation I.210 , subclause 2.4

Supplementary service: A supplementary service modifies or supplements a basic Telecommunication service.Trusted Identity: network generated user address information.
Untrusted Identity:user generated user address information.

Voice session: Existing voice connection between two terminal equipments e.g. via RTP.

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

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

CCSS call indicator: Information sent in the forward direction, used in a CCBS communication set-up to distinguish this communicationfrom an ordinary call at the Terminating AS.

CCBS indicator: Indicator used in the diagnostic field, sent in the cause parameter in the backward release message, at the initial call failure, to indicate the possibility to invoke a possible succeeding CCBS service request.

Originating AS

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

Suspended CCBS/CCNR request: a CCBS/CCNR request which cannot be served even if the callee is in the appropriate state because the caller is busy.

CCBS/CCNR service duration timer: maximum time the CCBS/CCNR service will remain activated for the caller within the network.

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

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

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

busy: See ITU-T Recommendation I.221 [5], 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.

call state: A state as defined in ETS 300 102-1 [11], subclause 2.1 for either the user or the network as appropriate. A call state may exist for each call reference value (and for each additional responding CEI in the incoming call states).

CCBS 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 [5], subclause 2.1.3, item 2));

- no resources (bandwidth) available at user A;

- CCBS recall pending on user A.

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

destination B: The entity addressed in the original call.

queue A: A buffer at network A for the control of CCBS requests associated with user A, provided on a per-ISDN number basis.

queue B: A buffer at network B for the control of CCBS requests associated with destination B. Resource is provided in the buffer for each ISDN number, but the buffer is processed on a per-access basis. The buffer is used to support the monitoring of user B to become not busy.

service; telecommunication service: See ITU-T Recommendation I.112 [2], definition 201.

user: The DSS1 protocol entity at the user side of the user-network interface.

user A: The user, at the coincident S and T reference point, who originated the call and to whom the CCBS supplementary service is provided.

user B: The user, at the coincident S and T reference point, which is identified as destination B.

Editor’s note: this section has to be revised;CCNR stuff to be inserted 

3.2 Abbreviations

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

AOC
Advice of Charge 

CCBS
Completion of Communication sessions to Busy Subscriber

CCSS


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

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

OIP
Originating Identification Presentation

OIR
Originating Identification Restriction

PSTN
Public Switched Telephone Network

SIP
Session Initiation Protocol

TIP
Terminating Identification Presentation

TIR
Terminating Identification Restriction

UE
User Equipment

To be completed
4
Completion of Communications to Busy Subscriber (CCBS)
4.1 Introduction

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 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.

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 having to make 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 having to make 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

The originating and the terminating AS shall support draft-poetzl-sipping-call-completition-02 [8].
The originating and the terminating AS shall support the event notification according to RFC 3265 [11].
The served UE may support the REFER method according to RFC 3515 [9].
4.5 Signalling requirements

4.5.1 Registration

Not applicable.
4.5.2 Activation, invocation and operation

4.5.2.1 Actions at the originating UE

Basic call procedures and in case of an REFER-initiated call-completion recall normal REFER handling procedures according to ES 283 003 [3] shall apply.
For the activation of the call completion services announcement procedures and inband-interaction procedures according to ETSI TS 183 028 [5] shall be used.
Editor’s note: For the deactivation and interrogation of the call-completion services out-of-band stimulus procedures according to WI03112 and announcement procedures and inband-interaction procedures according to ETSI TS 183 028 [5] could be used.
To be completed (e.g. out-of-band stimulus activation).
4.5.2.2 Actions at the originating AS

Editors note: Forking should be taken into consideration

4.5.2.2.1 CCBS Activation
4.5.2.2.1.1 Normal procedures
4.5.2.2.1.1.1 Detecting if CCBS is possible
When a 486 Busy response has been received from the terminating network, and the following set of conditions apply:

a) the 486 Busy response contains an Allow-events header with the value ‘call-completion’; and
b) the user A CCBS queue limit has not been exceeded; and
c) CCBS has not been activated for an identical communication (network option); and

d) 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.
NOTE: To determine whether CCBS is to be activated for an identical communication, the basic call information listed in subclause 4.5.2.2.1.1.2 shall be compared.
4.5.2.2.1.1.2 Starting of the service retention procedure

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

3) To header

4) From header

5) Privacy header

6) P-Asserted ID

Editor’ note: The amount of information to be stored is FFS..
4.5.2.2.1.1.3 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 ETSI TS 183 028 [5].
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.
4.5.2.2.1.1.4 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.
4.5.2.2.1.1.5 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 [11]:

- the Request URI shall contain the value of the Request URI of the initial INVITE request;
- include a MIME body containing a call-completion event package as defined in draft-poetzl-sipping-call-completion-02 [8], with the following parameters:
- the queue-nature parameter shall be set to ‘CCBS’;
- the queue-operation parameter shall be set to ‘add’;
- the caller parameter shall contain the value of the P-Asserted-Identity as received in the initial INVITE request;

- if the originating AS supports the retain option, then the service-retention parameter shall be included;
The originating AS then shall start the CCBS request timer CCBS-T2.
NOTE:
It is assumed that the terminating network is configured in such a way that the SUBSCRIBE for the call-completion event package addressed to user B will end up at the same AS as the initial INVITE.

4.5.2.2.1.1.6 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 queue-status parameter set to ‘request-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 service-retention parameter has been received or not; and
d) confirm to user A that the activation was successful, using announcement procedures according to ETSI TS 183 028 [5].
The originating AS then shall forward the 486 Busy response to UE-A.

4.5.2.2.1.2 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:

Editor’s note: the exceptional procedures and other conditions which trigger this procedures (if any) are FFS.
4.5.2.2.2 CCBS Deactivation
4.5.2.2.2.1 Normal procedures

4.5.2.2.2.1.1 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 [11]:

- the Request URI shall contain the value of the Request URI of the initial INVITE request;
- include a MIME body containing a call-completion event package as defined in draft-poetzl-sipping-call-completion-02 [8], with the following parameters:
- the queue-nature parameter shall be set to ‘CCBS’;

- the caller parameter shall contain the address of A;

- the Expires-header shall be set to zero;
4.5.2.2.2.1.2 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 ETSI TS 183 028 [5].
Editor’s note: the deactivation request is FFS.
4.5.2.2.2.1.3 Deactivation caused by service-duration 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 
- add the cancellation-reason parameter set to ‘service-duration’; and

- send the SUBSCRIBE request to the terminating AS.

4.5.2.2.2.1.4 Deactivation caused by recall timer expiry

If the recall timer CCBS-T4 expires, the originating AS shall 
- construct a SUBSCRIBE request according to subclause 4.5.2.2.2.1.1; and 
- add the cancellation-reason parameter set to ‘recall-timeout; and

- send the SUBSCRIBE request to the terminating AS.

4.5.2.2.2.2 Exceptional procedures

FFS.
4.5.2.2.3 CCBS Operation
4.5.2.2.3.1 Normal procedures
FFS.
4.5.2.2.3.2 Exceptional procedures
To be completed.
4.5.2.2.4 CCNR Activation
To be completed.
4.5.2.2.5 CCNR Deactivation
To be completed.
4.5.2.2.6 CCNR Operation
To be completed.
4.5.2.3 Actions at the terminating AS
To be completed.
4.5.2.3.1 CCBS Activation

4.5.2.3.1.1 Normal operation

To be completed.
4.5.2.3.1.2 Exceptional procedures
To be completed.
4.5.2.3.2 CCBS Deactivation
4.5.2.3.2.1 Normal operation

To be completed.
4.5.2.3.2.2 Exceptional procedures
To be completed.
4.5.2.3.3 CCBS Operation
4.5.2.3.3.1 Normal operation

To be completed.
4.5.2.3.3.2 Exceptional procedures
To be completed.
4.5.2.3.4 CCNR Activation

Text to be completed.
4.5.2.3.5 CCNR Deactivation

Text to be completed.
4.5.2.3.6 CCNR Operation

Text to be completed.
4.5.2.4 Actions at the incoming I-CSCF

Basic call procedures according to ETSI ES 283 003 [3] shall apply.

Text to be completed
4.5.2.5 Actions at the outgoing IBCF

Basic call procedures according to ETSI ES 283 003 [3] shall apply.

Text to be completed
4.5.2.6 Actions at the incoming IBCF

Basic call procedures according to ETSI ES 283 003 [3] shall apply.

Text to be completed
4.5.2.7 Actions at the terminating P-CSCF

Basic call procedures according to ETSI ES 283 003 [3] shall apply.

Text to be completed
4.5.2.8 Actions at the terminating UE

Basic call procedures according to ETSI ES 283 003 [3] shall apply.

4.6 Interaction of CCBS with other services

Text to be completed
Editors note: The following chapters have been taken from WI 1002 as a reminder / needs further discussion
4.6.1 Communication waiting (CW)

NOTE 1:
For a waiting communication, destination B is not considered as busy.

If the communication waiting indication cannot be given at the destination B, user A will receive busy indication and can invoke the CCBS simulation service to destination B.

CCBS requests in the destination B CCBS queue shall only be processed if there are no communication s waiting.

4.6.2 Communication Hold (HOLD)

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

NOTE 1:
When receiving a CCBS recommunication indication, user A may invoke the communication hold simulation service in order to make interface resources available for the establishment of the CCBS communication.

NOTE 2:
When user A is busy or CCBS busy and is notified that destination B is not busy, invocation of the communication hold simulation service will not result in the CCBS communication being established
4.6.3 Terminating Identification Presentation (TIP)

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

4.6.4 Terminating Identification Restriction (TIR)

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

4.6.5 Originating identification presentation (OIP)

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

4.6.6 Originating identification restriction (OIR)

The CCBS call shall be in accordance to the privacy settings of the originating call.
Privacy information of the originating call shall be enforced for SUBSCRIBE/NOTIFY request when CCBS ist invoked.
Text to be completed
4.6.7 Conference calling (CONF)

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

4.6.8 Communication diversion services (CDIV)

CCBS recalls shall never be diverted. They shall be given to user A at user A's original location. ( AS

Communication Forwarding Unconditional

a) CFU activated by B before A requests CCBS on B:

If the communication to destination B is forwarded to C by CFU and C is busy, then a CCBS request, if made by user A, shall be activated. User A shall be informed that CCBS has been activated. If user A activates CCBS and subsequently activates CFU, the CCBS recall shall be given to user A at his original location.

b) CFU activated by B after A requests CCBS on B:

If destination B activates CFU after user A has requested CCBS, then the CCBS request shall be cancelled and a notification “CCBS cancelled” shall be sent to the user A.

Communication forwarding busy

a) CFB activated by B before A requests CCBS on B:
If user B has activated the CFB and is busy, and the forwarded-to user C is also busy, then a request by user A to activate the CCBS simulation service shall be applied to user B.

b) CFB activated by B after A requests CCBS on B:
If user B activates CFB after user A has activated CCBS on user B, the communication resulting from CCBS shall be treated as follows:

-
user B shall be considered as being busy and the procedures of CCBS shall apply; or

-
the communication shall be forwarded as a normal communication.


Communication forwarding no reply

a) CFNR activated by B before A requests CCBS on B:

If user A connects to user B and the communication is forwarded on no reply to user C and user C is then busy, then any request by user A for CCBS shall be applied to user C.

b) CFNR activated by B after A requests CCBS on B:
If user B activates the CFNR after user A has activated the CCBS simulation service on user B, then the communication resulting from the CCBS simulation service shall be given to user B. After the no reply timer has expired at user B, the communication shall be forwarded as a normal communication.

Communication forwarding not registered

a) CFNL activated by B before A requests CCBS on B:

If the communication to user B is forwarded to user C by CFNL and user C is busy, then a request by user A to activate the CCBS shall be applied to user C.

b) CFNL activated by B after A requests CCBS on B:
If user B activates the CFNL simulation service after user A has activated CCBS, then the CCBS request shall be cancelled and a notification “CCBS cancelled” shall be sent to the user A.

Communication deflection (CD)

Originating user (user A):

If a communication to the called user (destination B) is deflected to C user by the CD and C user is busy, then a request by user A to activate CCBS shall be applied to destination C and CCBS recall shall be given to user A at his original location.

Called user (destination B):

If the called user (destination B) requests invocation of CD on a communication resulting from CCBS, then the following actions shall result:

-
if the request was made prior to the network receiving an indication that the user is being informed of the communication, then the request shall be rejected; or

· if the request was made after the network has received an indication that the user is being informed of the communication, then the request shall be accepted. The communication shall be deflected as a normal communication.

4.6.9 Advice of charge (AOC)

Charging information can be given for the original communication, and for the resulting CCBS communication
4.6.10 Completion of calls to busy subscriber (CCBS)

A user can be both a "user A" and a "destination B" simultaneously, i.e. that user can have activated the CCBS simulation service and have CCBS requests outstanding whilst at the same time that user can be the destination of CCBS requests from other users.

If a user receives a CCBS recall while that user's destination B CCBS queue is being processed, then the CCBS recall shall take priority over the handling of the destination B CCBS queue. The handling of CCBS requests activated by this user shall have priority over the handling of CCBS requests activated by other users on this user.

If one of the user's CCBS requests matures as a result, then the user shall be given a CCBS recall or notification. The served user's destination B idle guard timer, if running, shall be cancelled.

Editors note: Clause 4.6.10 should refer to the AS Clauses for complete specification of how to avoid the interactions.

4.6.11 Malicious communication identification (MCID)

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

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

4.6.14 ECT

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

4.7 Interaction of CCNR with other services

To be completed.
4.8 Interaction with other networks
4.8.1 Interworking with the PSTN/ISDN

Editor’s note: To be verified and completed.
The CCBS and CCNR relevant TCAP messages and parameters shall be mapped to SUBSCRIBE and NOTIFY requests and the regarding call-completion event package parameters, in accordance with draft-poetzl-sipping-call-completion-02 [8].
Editor’s note: CCNR parameters to be included

4.8.1.1 Mapping of TCAP-Messages
	TCAP Message
	Parameter
	SIP Message
	

	TC Begin CCBS REQUEST (invoke)
	
	SUBSCRIBE
	Note 1

	
CalledPartyNumber


RetainSupported


UserServiceInf


CallingPartyNumber


UserServiceInfPrime


AccessTransport
	
SIP URL in To header


service-retention parameter

not supported

caller parameter

not supported

not supported

	TC Cont CCBS SUSPEND
	
	SUBSCRIBE
	Note 4

	TC Cont CCBS RESUME
	
	SUBSCRIBE
	Note 4

	TC Cont CCBS CANCEL
	
	SUBSCRIBE
	Note 5

	
RetainSupported


CancelCause
	
service retention parameter

cancellation-reason parameter

	TC end CCBS request
	SUBSCRIBE
	Note 5


	TC Cont CCBS REQUEST 
return result, 

error
	
	NOTIFY
4-5-6xx
	

	
RetainSupported


ShortTermDenial


LongTermDenial
	
service-retention parameter

denial-reason paraeter


value set to ‘short term denial’


denial-reason paraeter


value set to ‘long term denial’

	TC Cont REMOTE USER FREE
	NOTIFY
	Note 3

	TC Cont CCBS CANCEL
	SUBSCRIBE
	Note 5

	
RetainSupported


CancelCause
	
service retention parameter


cancellation-reason parameter

	TC end CCBS Request
	NOTIFY (Sub-state Terminated)


Note 1: Expires header defines subscription duration / CCBS service supervision timer 

Note 3: this does not terminate the subscription AS-AS

Note 4: Queue-operation parameter value set to ‘suspend’ or ‘resume’

Note 5: Subscribe with Expires Header set to zero 

4.8.1.2 Mapping ISUP-Messages

· CCBS indicator in cause indicators parameter in REL message

An indication about the possibility of invocation of the completion of calls to busy subscriber (CCBS) supplementary service in the destination local exchange is given in the diagnostic field of the cause indicators parameter in the REL message along with cause #17 or #34.

NOTE – Cause value #34 applies to interworking with private networks.

	ISUP Message
	Parameter
	SIP Message
	Parameter

	Release
	Cause Indicator
(coding see below)
	486 Busy here (1)


	tbd

	IAM
	CCSS
(coding see below)
	see EN 383 001  [7]
	tbd

	IAM
	IPI (2)
	
	

	
	
	
	


Note (1): The indication CCBS possible is transported, or impicitly by using the Allow events header


Note (2): For the CCBS call the IPI in the forward call indicators parameter in the IAM message shall be set to "ISDN User Part required all the way".

The CCBS indicator in the diagnostic field is coded as follows:

Bits 8-1
00000000
Spare




00000001
CCBS possible


00000010
CCBS not possible




00000011



 
   to

Spare


01111111




0000000




   to                Spare for national use


11111110



11111111
Reserved for extention

· CCSS call indicator (Call Completion Service Set-up)

The CCSS call indicator is carried in the CCSS parameter.

CCSS parameter

The format of the CCSS parameter is shown in Figure 3-1.

	8
	7
	6
	5
	4
	3
	2
	1

	H
	G
	F
	E
	D
	C
	B
	A


Figure 3-1/Q.733.3 – CCSS parameter

The following codes are used in the CCSS parameter field:

bit
A:
CCSS call indicator


0
no indication


1
CCSS call

bits
H-B:
Spare

The code of the CCSS parameter is 0100 1011.

To be completed.

We need to describe all possible scenarios here (e.g. A busy on recall from B) and from both sides???

4.8.2 Interaction with PSTN/ISDN Emulation

FFS.

4.8.3 Interaction with external IP networks

The procedures of ES 283 003 [3] shall apply.

4.9 Parameter values (timers)

Editor’s note: CCNR values to be included.
4.9.1 Timers referring to the originating AS
Editor’s note: To be verified:
CCBS-T1
Retention timer. This timer specifies the amount of time that the network retains the communication information of the original communication encountering busy. The length of the timer shall be 20 seconds. 

CCBS-T2
CCBS request operation timer. Supervision of response to CCBS activation request sent from the originating AS to the terminating AS. CCBS-T2 will expire if signalling is not possible, at signalling failures, or if the terminating AS cannot respond. Duration = 10 seconds

CCBS-T3
CCBS service duration timer. This timer specifies the maximum time the service will remain activated for user A. The maximum value shall be 180 minutes.

CCBS-T4
CCBS recall timer. This timer specifies the maximum time the originating AS will wait for a response from user A to a CCBS recall. The value of this timer shall be 20 seconds.

4.9.2 Timers referring to the terminating AS
CCBS-T7
CCBS service duration timer CCBS-T7 expiry will only be meaningful if the expiry of CCBS-T3 has not been notified to the terminating AS. CCBS-T7 shall have longer duration than CCBS-T3, i.e. CCBS-T7 shall expire at abnormal situations only. The maximum value of this timer shall be 190 minutes. When CCBS-T7 expires, the CCBS request will be cancelled at the terminating AS as well as at the originating AS.

CCBS-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 CCBS recall towards the originating AS. The value of this timer shall be 10 seconds.
CCBS-T9
Recall timer. CCBS-T9 should expire at emergency only, i.e. the recall should be cancelled by CCBS-T4 at the originating AS if recall is not responded to. Duration of CCBS-T9 = 20 seconds + some seconds for CCBS call set-up. The value shall be 30 seconds.

Annex <A> (informative): Signalling flows

A.1 NGN signalling flows.
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Figure 1: CCBS activation in case of udub
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Figure 2: CCBS activation in case of ndub


[image: image3.emf]UE:A S-CSCF AS (A) AS (B) P-CSCF P-CSCF UE:B S-CSCF

CCBS Normal call - User B Monitoring

State: CCBS to B activated

1. NOTIFY

3. NOTIFY

6. 200 OK

4. 200 OK

5. 200 OK

User B

becomes free

2. NOTIFY

1. NOTIFY

sip:AS@DOMAIN A

event:ccbs

queue-state = user

free for recall

Caller=“A“

State: User B free indicated to AS (A)


Figure 3: CCBS busy monitoring
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Figure 4: CCBS recall via 3rd party call control

Note: Figure 4 is similar to Flow II of RFC 3725, the first INVITE has the connection address of the MRFP/Media Server.
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Figure 5: CCBS recall via REFER

Editor’s note: description of 3rd party call control is not needed when REFER-interworking in Commom Communication procedures is accepted
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Figure 6: CCNR activation

Editors note: Figure 6 is a Rapporteurs proposal and has not been discussed at WG3 interim.
A.2 NGN to PSTN Signalling Flow

To be revised.
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When a REL (Ccbs possible) is received from MGCF (5), it must convert it into a 486 response code, provided with “Allow-Event” header (6/7)  which is routed back to the AS.

In the meantime it sends a RLC on the PSTN side (6b).

(8/9)The AS generates a SUBSCRIBE for the ccbs event package and sends it towards the destination network.

(10) MGCF converts the SUBSCRIBE into a TCAP (ASE CCBS) “Ccbs request invoke”

(11) MGCF gets back a TCAP (ASE CCBS) Ccbs request return result that converts into a 200 Subscribe

Notice that MGCF must take care of sending an immediate NOTIFY to Originating AS, providing busy status, in order to be compliant with RFC3265. 
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When B becomes free

(1) MGCF receives a TCAP (ASE CCBS) “ccbsRemote UserFree”

(2/3) MGCF generates a NOTIFY towards Originating AS, the NOTIFY body indicates B is free.

(4/5) When the CCBS recall is started, no matter if through a REFER or third party, the INVITE request contains Call-Info header declaring “purpose=ccbs” 

(6) MGCF converts the INVITE request in a IAM with “ccbs callIndicator” , since the invite contained purpose=ccbs in the Call-Info header.

(7) If B happens to be still free, MGCF receives an ACM

(8/9) MGCF converts the ACM into a 183 providing dial tone

(10) When B answers MGCF receives a ANM

(11/12) MGCF converts ANM into a 200 response, routed back.
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Upon call success PSTN network frees its  own queue:

(1) MGCF receives a TCAP end, indicating PSTN has cleared the queues.

(2/3) MGCF converts the TCAP end into a CCBS NOTIFY with SubscritiptionState terminated

This NOTIFY is routed all the way back to AS which clears its subscription.

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 call completion services are active at the S-CSCF of the served user is:

-
Method:

INVITE.

Annex <C> (informative): Busy state monitoring procedures

WG3TD17

1
Introduction

This contribution describes proposed procedures for how the terminating AS (T-AS) can detect that a previously busy called party, with CCBS activated, might be free and able to receive an incoming CCBS call. The procedures only applies to the case when the busy user is an IMS user located in the IMS domain.

2
Discussion

The procedures described here does not claim to be exact in the sense that CCBS calls will be offered when and only when a user is free to accept such a call, and never otherwise.

In the SIP domain:

· Users can have multiple terminals tied to the same AOR

· A user’s terminals can have very different capabilities

· A user can be involved in multiple simultaneous sessions of different communication services handled by different serving AS’s (E.g. PoC and Multimedia Telephony)

We believe that an exact method, under these condition, will be very expensive and complex (if it is even possible). Instead we propose a method that we believe to be good enough and implementable.

Our method is based on a couple of assertions:

· CCBS is only applicable with respect to Multimedia Telephony sessions.
Meaning that a user that has an ongoing Direct Call session (e.g.) is not considered busy from a CCBS  perspective.

· The serving AS of the terminating user has knowledge of all Multimedia Telephony sessions (dialogs) that the user is involved in.

The idea of the proposed procedure is that the terminating AS (T-AS) will monitor the Multimedia Telephony sessions of the served user and when the user ends a session he is considered free for CCBS recall. The concept of busy and free is thus a relative concept. If the user/UE was found to be busy when there was n ongoing sessions, the user is assumed be free at n-1 Multimedia Telephony sessions.

The figure below outlines the procedure
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The numbers in the figure are expanded in the text below:

1. The T-AS will

· Record the number of active dialogs (n) at reception of the 486 “Busy Here” response (not counting the current dialog).

· If n=0, and all other requirements are fulfilled the T-AS will forward the 486 to the originating network and add the CCBS possible indication (CCSS in the Allowed-Events header) This is a special case.

· If n>0 and all other requirements are fulfilled the T-AS will forward the 486 to the originating network and add the CCBS possible indication (CCSS in the Allowed-Events header)

· When the 486 is forwarded a timer is started. The SUBSCRIBE to activate CCBS must arrive before the timer expires

2. The T-AS will

· Stop the timer

· If the number of active dialogs < n, immediately NOTIFY the originating side of the user free for recall.

3. The T-AS will:

· If n=0, any dialog termination event will NOTIFY the originating side of the user free for recall. (similar behaviour as for CCNR)

· If n>0, any action taken by the UE-B, or the network, that reduces the number of active dialogs to n-1 or below will NOTIFY the originating side of the user free for recall.

Annex <D> (informative): Signalling requirements under discussion

4.5.2.8.1 CCBS Operation

4.5.2.8.1.1 Normal procedures
On receipt of a CCBS recall notification, 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 address of B, and the recall timer CCBS-T4 shall be started.
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.
received notifications can be ordered to the outstanding CCBS requests using standard SIP dialog identification procedures. 

Editor’s note: In the case UE-A does not support the REFER method, the REFER-interworking procedures according to WI03101 could 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 could start the 3rd party call control procedures according to WI03101 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, including a P-Service-Indication header field with the value ‘ccss’, in accordance with draft-poetzl-sipping-call-completion-02 [8].

Editor’s note: the results on the IETF discussion on draft-rosenberg-sipping-service-indentification-o1 should be considered as an alternative for the realisation of a CCSS indication.
4.5.2.8.1.2 Exceptional procedures
4.5.2.8.1.2.1 Non-acceptance of CCBS recall

See subclause 4.5.2.2.2.2 b).

4.5.2.8.1.2.2 User A is found busy or CCBS busy

If user A is found to be busy or CCBS busy, when a ‘user-free-for-recall’ notification has been received, then the CCBS request shall be suspended until user A becomes not busy or not CCBS busy again. The originating AS shall send a SUBSCRIBE request to the terminating AS according to draft-poetzl-sipping-call-completion-02 [8]:

- the To header shall contain the address of B;
- the queue-nature parameter shall be set to ‘CCBS’;

- the caller parameter shall contain the address of A;

- the queue-operation parameter shall be set to ‘suspend’.

Editor’s note: what more is needed for the definition of the SUBSCRIBE?
When user A is no longer busy, the originating AS shall send a SUBSCRIBE request to the terminating AS according to draft-poetzl-sipping-call-completion-02 [8]:

- the To header shall contain the address of B;
- the queue-nature parameter shall be set to ‘CCBS’;

- the caller parameter shall contain the address of A;

- the queue-operation parameter shall be set to ‘resume.

Editor’s note: what more is needed for the definition of the SUBSCRIBE?
On receipt of a CCBS recall notification from the terminating AS, the originating AS shall offer a CCBS recall to user A.

In case of the originating AS had sent several suspension requests to different terminating ASs and user A becomes neither busy nor CCBS busy, the originating AS shall send a resume request to each terminating AS.

4.5.2.8.1.2.3 User A makes another call to the same destination B

If user A 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 original request shall be retained with the current request being discarded and user A shall be informed that the request has not been accepted because a CCBS request had already been stored against the requested destination B;

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

- if the two calls are not identical, then the network 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).

4.5.2.8.1.2.4 CCBS call failure

If the CCBS call fails, user A shall be informed as for the basic communication procedures.

Editor’s note: if a REFER-interworking is used the failure procedures described in WI03101 have to be used.

If the received 486 Busy response contains an Allow-events header field with the value ‘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 user A attempts to activate CCBS again this shall be treated as described in subclause 4.5.2.2.3.2 case c).

- if the retain option is not supported across the networks, the originating AS shall release the transaction resources. The CCBS request shall be deactivated and user A shall be informed accordingly.

If the received 486 Busy response does not contain an Allow-events header field with the value ‘call-completion’, the originating AS shall deactivate the CCBS request and user A shall be informed accordingly.
4.5.2.8.2 CCNR Activation
To be completed.
4.5.2.8.3 CCNR Deactivation
To be completed.
4.5.2.8.4 CCNR Operation
To be completed.
4.5.2.9 Actions at the terminating AS
When a communication to destination B encounters a busy condition and the terminating AS supports the CCBS service, then the terminating AS shall insert an Allow-events header field set to ‘call-completion’ 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. If the terminating AS knows that the CCBS is not possible on destination B, no Allow-events header field ‘call-completion’ shall be included.

When the terminating AS supports the CCNR service, then the terminating AS shall insert an Allow-events header field set to ‘call-completion’ in the 180 Ringing response forwarded by the AS  to indicate whether CCNR is possible or not. If the terminating AS knows that the CCNR is not possible on destination B, no Allow-events header field ‘call-completion’ shall be included.
4.5.2.9.1 CCBS Activation

4.5.2.9.1.1 Normal operation

On receipt of a CCBS activation request the terminating AS shall:

a) check if the SIP URL 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-poetzl-sipping-call-completion-02 [8]:

- the To header shall contain the address of A;
- the queue-nature parameter shall be set to ‘CCBS’;

- the queue-state parameter shall be set to ‘request-queued’;

- if the retain option is supported at the originating AS (a service-retention parameter was received in the CCBS activation request), then a service-retention parameter shall be included to indicate whether the terminating AS supports the retain option;

- if no service-retention parameter was received in the CCBS activation request, then no service-retention parameter shall be included,
Editor’s note: what more is needed for the definition of the NOTIFY?
b) start the service duration timer CCBS-T7;

c) monitor destination B for becoming not busy.
NOTE: Methods for monitoring destination B for becoming not busy are described and included in Annex C.

4.5.2.9.1.2 Exceptional procedures
When the activation of the CCBS service is rejected by the terminating AS, it shall send a NOTIFY request with the Subscription-state header field set to ‘terminated’ and the reason value set to ‘rejected’ to the originating AS according to draft-poetzl-sipping-call-completion-02 [8], indicating either long-term denial short-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 SIP URL in the To header of the SUBSCRIBE request is not available for the CCBS service at destination B.

If destination B is no longer busy when the CCBS activation request arrives, the terminating AS shall apply the normal procedures as described in subclause 4.5.2.3.1.1. 
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 [11].
4.5.2.9.2 CCBS Deactivation

4.5.2.9.2.1 Normal operation

On receipt of a CCBS deactivation request the terminating AS shall delete the CCBS request from the destination B queue.
4.5.2.9.2.2 Exceptional procedures
A particular request for the service shall be automatically deactivated 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 draft-poetzl-sipping-call-completion-02 [8], with the cancellation-reason parameter set to ‘service-duration’.
4.5.2.9.3 CCBS Operation

4.5.2.9.3.1 Normal operation

When destination B 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, then no further action shall be taken;

- otherwise, the entries in the CCBS queue are examined in order;

- if an entry is suspended, it is stepped over;

- 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 timer CCBS-T8 expires, the selected CCBS request shall be processed.

When processing a CCBS request, provided that destination B 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-poetzl-sipping-call-completion-02 [8]:

- the To header shall contain the address of A;
- the From header shall contain the address of B;
- the queue-nature parameter shall be set to ‘CCBS’;

- the queue-state parameter shall be set to ‘user-free-for-recall’; and
Editor’s note: what more is needed for the definition of the NOTIFY?
- start the CCBS recall timer CCBS-T9.

If the terminating AS receives an INVITE request while it has reserved resources on destination B's access, the terminating AS shall check whether this new incoming communication includes a CCBS call indicator (a P-Service-Indication header field set to ‘ccss’).

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

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 call to destination B;

· otherwise the incoming communication shall be released.

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, no further action shall be taken;

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

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.

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.

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.
4.5.2.9.3.2 Exceptional procedures
a) Destination B is busy when destination B idle guard timer expires

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

b) The terminating AS receives a "user-free-for-recall" indication while processing the destination B CCBS queue

See subclause 4.6.10.
c) Destination B is busy upon arrival of the CCBS call

If destination B 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 across the networks, the corresponding CCBS request shall be cancelled; the terminating AS shall send a 486 Busy response with an Allow-events header field 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 4.5.2.3.1.1;

- if the retention option is supported across the networks, 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 Allow-events header field 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 CCBS deactivation notification to the originating AS. The cancellation-reason parameter shall be set to ‘recall-timeout’. 
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