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Introduction 
The SIP protocol identifies users by an address of the form user@domain. However, this address gives no clue as to the geographical location of the subscription. As a result, someone wishing to call this user, or set up any kind of session towards this user, has no idea whether they are setting up a session within their own country or to a foreign country, or within or outside the network that provides their SIP service. 

If subscriber A calls subscriber B, subscriber A will expect to be charged for a call to the country that contains subscriber B's network (subscriber A will not expect to be charged more if subscriber B is roaming). If subscriber B is roaming, he or she will expect to be charged for the part of the call from his or her home network to the visited network. It might be useful for subscriber B to know how much it will cost to receive calls while roaming before accepting the call. 

If session charges are based on the geographical location of the network of the called party, the caller should be given an indication of how far they are calling, and therefore how much the call or session is going to cost.

The preconditions mechanism allows the choice to make or accept a call to be made before charging begins. 

Proposal 

The proposal below describes how the pre-conditions mechanism, defined in RFC 3312 and updated in RFC 4032, can be used to ensure that the subscriber's consent is given before connecting a call to a network in a particular geographical location, for example in a different country.
The proposal allows a subscriber of network A to discover the geographical location of network B when setting up an IMS session with a subscriber of network B.

The proposal requires a new header Organization-Location, which is added by a subscriber's registrar (S-CSCF), that identifies the location of a subscription, and a new precondition-type called "charging". 

Figure 1 below illustrates signalling. 


[image: image1]
Figure 1 Signalling Path Between UE A and UE B 
(1) UE A sends an INVITE to UE B using the public user identity of UE B. 

(2) Filter criteria at the S-CSCF optionally include an AS in the signalling path, which has the responsibility for prompting User A for permission to make the call and inserting the SDP lines required to negotiate the charging precondition. 
(3) The registrar of UE A adds an Organization-Location SIP header to the INVITE request from UE A to indicate the geographical location of the subscription of UE A: 

INVITE ueb@visitedb.com 

Organization-Location: Netherlands 
(4) Filter criteria at the S-CSCF optionally include an AS in the signalling path, which has the responsibility for prompting User B for permission to make the call and inserting the SDP lines required to negotiate the charging preconditions.
(5) The S-CSCF of UE B applies filter criteria, which can be based on the content of the Organization-Location header. 
(6) UE B examines the Organization-Location header to discover where the calling party subscription is located

If UE B is configured not to accept calls from the geographical location of UE A, UE B can silently reject the call by sending a 403 Forbidden response. Otherwise UE B sends a 183 Session Progress response and prompts its user for permission to accept the call from the geographical location of UE A.

(7) The S-CSCF of UE B adds an Organization-Location header to the 183 response to indicate the geographical location of the subscription of UE B. 

183 Session Progress

Organization-Location: Korea 

(8) The S-CSCF of UE A forwards the 183 response to UE A.
(9) UE A sends a PRACK request to UE B to acknowledge the 183 response. UE A examines the content of the Organization-Location header and, if necessary, prompts its user for permission to set up a session to the geographical location of UE B. 
If User A does not wish to make the call, UE A sends a CANCEL request to UE B
If User A does wish to make the call, UE A sends an UPDATE to UE B indicating that the charging preconditions have been met at UE A.

Details of Precondition Signalling 
            UE A                                         UE B

               |                                            |

               |-------------(1) INVITE SDP1--------------->|

               |                                            |

               |<------(2) 183 Session Progress SDP2--------|

               |  ***                                 ***   |

               |--*R*-----------(3) PRACK-------------*R*-->|

               |  *E*                                 *E*   |

               |<-*S*-------(4) 200 OK (PRACK)--------*S*---|

               |  *E*                                 *E*   |

               |  *R*                                 *R*   |

               |  *V*                                 *V*   |

               |  *A*                                 *A*   |

               |  *T*                                 *T*   |

               |  *I*                                 *I*   |

               |  *O*                                 *O*   |

               |  *N*                                 *N*   |

               |  ***                                 ***   |

               |  ***                                       |

               |  ***                                       |

               |-------------(5) UPDATE SDP3--------------->|

               |                                            |

               |<--------(6) 200 OK (UPDATE) SDP4-----------|

               |                                            |

               |<-------------(7) 180 Ringing---------------|

               |                                            |

               |-----------------(8) PRACK----------------->|

               |                                            |

               |<------------(9) 200 OK (PRACK)-------------|

               |                                            |

               |                                            |

               |                                            |

               |<-----------(10) 200 OK (INVITE)------------|

               |                                            |

               |------------------(11) ACK----------------->|

               |                                            |

               |                                            |

   SDP1: A includes charging preconditions in the initial offer.

         m=audio 20000 RTP/AVP 0

         c=IN IP4 192.0.2.1

         a=curr:charging e2e none

         a=des: charging mandatory e2e sendrecv

   SDP2: Since B will prompt the user for confirmation to accept the call, it can know when resources in its "send"  direction are available.  However, it does not know the status of the charging permission in the other direction.  B requests confirmation for charging confirmation in its "recv" direction (i.e., user A is willing to make a call to the subscription location of user B) to the peer user agent UE A in its answer.

         m=audio 30000 RTP/AVP 0

         c=IN IP4 192.0.2.4

         a=curr:qos e2e none

         a=des:charging mandatory e2e sendrecv

         a=conf:charging e2e recv

   After having sent the answer, UE B prompts the user for permission to accept the call, if necessary. When A receives this answer (2), it prompts its user for charging permission as well. 
   As time passes, UE B receives permission from its user to accept the call.

   However, B waits until charging in the other direction has been permitted by User A as well, since it did not receive any confirmation and the preconditions still have not been met.

   SDP3: When UE A receives permission to continue the call from User A, it sends an updated offer (5) to B:

         m=audio 20000 RTP/AVP 0

         c=IN IP4 192.0.2.1

         a=curr:charging e2e send

         a=des:charging mandatory e2e sendrecv

   SDP4: UE B responds with an answer (6) which contains the current status of the charging permission (i.e., sendrecv):

         m=audio 30000 RTP/AVP 0

         c=IN IP4 192.0.2.4

         a=curr:charging e2e sendrecv

         a=des:charging mandatory e2e sendrecv

   At this point in time, session establishment resumes and UE B returns a

   180 (Ringing) response (7).
Conclusion 

The preconditions mechanism, defined in RFC 3312 and updated in RFC 4032, and the signalling described above can be used to provide subscribers with the choice of whether to make calls to subscribers whose home network is in a particular geographical location, and whether to receive calls from subscribers when they are roaming. This is useful to operators, who can differentiate charging on distance of call, and to subscribers, who have greater control over their call charges. 
This solution requires the following to be registered with IANA. 

The Organization-Location SIP header; 

The charging precondition-type. 
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