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Overview

Work has been progressing on the re-use of the CAMEL capability for the IM domain using SIP based Call Control.  TR 21.978 is a feasibility study done in Release 99.  Further work has since been progressed in CN2 on mapping of CAMEL Basic Call State Model (BCSM) Detection Points to SIP methods as documented in the Lucent Technologies contribution N2-000366 (source: Michel Grech).

The material contained in the Lucent Technologies contribution N2-000366 seems to be appropriate for inclusion in TS 23.218.  

It is proposed that the attached contribution be discussed with a view for inclusion of the technical contents in TS 23.218 in the appropriate clauses, for example clauses 6.3 (Detection Points) and 6.5 (Description of CAMEL State Models)

N2-000366 is attached.

Title: 
Mapping of CAMEL Basic Call State model DPs to SIP methods 

Status :
Discussion

Source:
Lucent Technologies

Introduction

TR 21.978 [1] provides a mapping between the SIP methods and the CAMEL phase 3 Originating Basic Call State Model (O-BCSM) and the Terminating Basic Call State Model. However, this mapping cover only the successful cases.  This document aims to complete the mapping to cover the unsuccessful Detection Points for the O-BCSM and the T-BCSM. 

The approach that has been taken in 22.078, has to been to provide the capabilities for manipulation of IP Telephony calls are that are near as possible, identical to the capabilities for circuit switched calls. This maximises the potential for re-use of existing CSE based service logic programmes and minimises the changes needed to existing specifications. The aim of this discussion paper is to provide feedback to SA1 CAMEL Ad hoc as to which detection points of the BCSM (Originating and Terminating) can be supported and which detection points can not be supported. Also, it should provide a framework from which CN2 can progress the work in CAMEL Phase 4/IP Telephony.

For the purposes of this document, the CAMEL Phase 3 state models have been taken into account the methods/status/errors codes are based on RFC 2543 as identified in [2]. There is a possibility that SIP used in IP Multimedia currently being defined by TSG SA2 and TSG CN1 might change. 

SIP Error messages

SIP provides status codes (in the format of 3 digit integers) to indicate the outcome of a request (INVITE or REGISTER).  The status codes are divided into classes, indicated by the first digit. Currently SIP/2.0 allows for six classes. Theses classes are :

1xx 
: Informational – request has been received understood and accepted

2xx  
: Success – the action was successfully received, understood and accepted

3xx 
: Redirection – further action needs to be taken in order to complete the request

4xx
: Client Error – the request contains bad syntax or can not be fulfilled as this server

5xx
: Server Error – the server failed to fulfil an apparently valid request

6xx
: Global Failure – the request can not be fulfilled at any server.

For scope of the work in CN2, the INVITE request is of relevance and thethe REGISTER request is not consider in this document.

Assumptions

The assumptions that have been made during the writing of this document are listed below. 

1. SIP RFC 2543 [2] states that applications are not required to understand the meaning of all the registered responses. In such a case, applications must understand the class of the responses and treat any unrecognised response as being equivalent to the class. An assumption made is that the CSCF is able to understand the majority of the register responses, in particular the responses that map on to detection points.

2. The mapping to the transitions to O_routing_and_alerting_failure, Invalid_Information, O_active_failure and T_active failure are not within the scope of CN2. (no detection points are reported in any case)

Originating Basic Call State Model

Table 1 provides a mapping of the CAMEL Phase 3 (originating) Detection Points to the SIP methods and responses. 

CAMEL Detection Point:
SIP method/response mapping

DP Collected_Info
INVITE (from 21.978)

DP Analysed_Information
N/A

DP Route_Select_Failure
None identified. Concept of route in circuit switched world not equivalent in IP domain

DP O_Busy
486 Busy Here

600 Busy Everywhere

DP O_No_Answer
603 Decline

408 Request Timeout

DP O_Answer
200 OK (from 21.978)

DP O_Disconnect
BYE (from 21.978)

DP O_Abandon
CANCEL

Table 1 Mapping of Originating Detection points

The new mappings not provided in [1] are :

1. DP O_Busy

From [2] the two responses that match the representation of the DP O_Busy are 486 (Busy Here) or 600 (Busy Everywhere).

Rational : Response 486 (Busy Here) indicates that the callee’s end system  was successfully contacted but the callee is currently not willing or able to take the additional calls. Response 600 (Busy Everywhere) indicates that the callee’s end system was contacted successfully but the callee is busy and does not wish to take the call at this time. Although the above description of the two status codes are almost indistinguishable, [2] provides the necessary guidance of the appropriate usage. For the purposes of mapping to DP O_Busy, both are applicable.

2. DP O_No_Answer 

[2] does not have any explicit error code to indicate a “no answer” event. An appropriate respoinse is 603 (decline) to indicate that the user does not wish to accept the call. Another appropriate error code is 408 (request time out). This error code indicates that the CSCF could not get a response within the time indicated in the “Expires” request-header field (this is an optional field). The CSCF may implement an internal timer associated with this detection point, in a similar manner to the circuit switched case independent of the “Expires” request-header field. It is worth noting that [2] allows for the sCSCF to choose a different time interval associated with the Expires header-field INVITE method.

Open Point/Discussion required. Should 603 (decline) be included ?

3. DP O_Abandon

The CANCEL method is used to cancel any pending requests. A CANCEL method received by the CSCF from the originator is mapped to the O_Abandon DP. 

Rational : A CANCEL may be sent by the originator at any time to cancel a previous request (in the case of MO call, the request would be an INVITE).

4. DP Route_Select_failure

No mapping apropriate.

Rational : Concept of route in circuit switched world not equivalent in IP domain

Suggested CAMEL O-BCSM for IP Telephony

The above mappings indicate that with the exception of Route_Select_Failure, all the states and all DPs, the CAMEL Phase 3 O-BCSM may be mapped into SIP call control messages. 
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Figure 1 Suggested O-BCSM for IP Telephony
Terminating Call State Model

Table 2 Mapping of Terminating Detection Pointsprovides a mapping of the CAMEL Phase 3 (originating) Detection Points to the SIP methods and responses. 

CAMEL Detection Point:
SIP method/response mapping

DP Terminating_Attempt_

_Authorised 
Invite (from 21.978)

DP T_Busy
486 Busy Here

600 Busy Everywhere

DP T_No_Answer
603 Decline

408 Request Timeout

DP T_Answer
200 OK (from 21.978)

DP T_Disconnect
BYE

DP T_Abandon
CANCEL (from 21.978)

Table 2 Mapping of Terminating Detection Points
The mappings to DPs that are not provided in [1] are :

1. DP T_Busy

From [2] the two responses that match the representation of the DP O_Busy are 486 (Busy Here) or 600 (Busy Everywhere).

Rational : Response 486 indicates that the callee’s end system was successfully contacted but the callee is currently not willing or able to take the additional calls. Response 600 indicates that the callee’s end system was contacted successfully but the callee is busy and does not wish to take the call at this time. The description of the two status codes are almost indistinguishable, [2] provides the necessary guidance of the appropriate usage. For the purposes of mapping to DP T_Busy, both are applicable.

2. DP T_No_Answer

[2] does not have any explicit error code to indicate a “no answer” event. The terminating user may use the 603 (decline) to indicate that the user does not wish to accept the call. Another appropriate error code is 408 (request time out). This error code indicates that the CSCF could not get a response within the time indicated in the “Expires” request-header field. (this is an optional field). The sCSCF may implement an internal timer associated with this detection point, in a similar manner to the circuit switched case independent of the “Expires” request-header field. It is worth noting that [2] allows for the sCSCF to choose a different time interval associated with the INVITE method.

Open Point/Discussion required – is 603 (decline) an appropriate mapping ? 

3. DP T_Abandon

The CANCEL method may used by the originator to cancel any pending requests (of relevance to CN2 is the cancellation of an INVITE, which is equivalent  to the originator abandoning the call attempt.. A CANCEL method received by the CSCF from the destination is mapped to the T_Abandon DP. 

Rational : A CANCEL may be sent by the originator at any time to cancel a call request prior to completion.
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Conclusion

With the exception of the detection point Route_Select_Failure, all the DPs in the CAMEL Phase 3 O-BCSM and T-BCSM may be supported for IP Telephony.

Lucent Technologies requests that these concepts can be endorsed by CN2, and it would seem appropriate to consider writing a Liaison Statement to SA1 CAMEL Ad Hoc indicating the conclusions reached in the discussion of this document.

� Michel Grech 


email : grech@lucent.com
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