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Introduction

This contribution discusses severe problems with charging, which arise if “exotic” SIP callflows, which deviate far from the stage 2 work, are allowed within the IMS. These “exotic” callflows may arise if UAs do not support or use the SIP extensions in RFC 3262: “Reliability of Provisional Responses in SIP”, draft-ietf-sip-update-01.txt, and draft-ietf-sip-manyfolks-resource-07.
Some suggestions are presented, which disallow such “exotic” callflows, while impacting the interoperability between SIP with 3GPP profile and standard SIP as little as possible.

The ideas are presented in the following order:

· A summary of the interaction between SIP signalling, PS media authorisation and charging is provided.

· The normal callflow between 3GPP Uas after the “unify” draft is reviewed with focus upon the interaction between SIP require headers and SDP preconditions.

· Some “exotic” callflows with severe charging problems are shown.

· Suggestions to disallow “exotic” callflows are presented

A contribution to CN3, which contains suggested updates to the draft TR on interworking between SIP with 3GPP profile and standard SIP, is included for information. This contribution features a systematic presentation of callflows, which result if an UA does not support all of the above SIP extensions.

Related CRs to TS 24.229 are contained in N1-021297 and N1-021342.

Interaction between SIP signalling, PS media authorisation and charging
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Figure 1: Interactions between SIP, PS Media Authorisation and Charging for Mobile Originating Call

Relevant principles of the set-up of the mobile originating call:

· The QoS media authorisation at the P-CSCF is triggered by the exchange of a SDP offer/answer, which may be contained in any SIP message.

· After the media negotiation, the UA builds up one or several PDP contexts for the media streams. The authorisation of this PDP context is checked with a COPS request over the Go interface, which also transports a GPRS charging ID to the P-CSCF.

· After a successful PDP context activation, the UA sends an UPDATE message, which is used to transport the GPRS Charging information from P-CSCF to S-CSCF. The GPRS Charging information is required at the S_CSCF before charging starts.

· Charging is started at the S-CSCF by the 200 OK (invite) message.

· The 200 OK (invite) also triggers the opening of the user plane connection via the Go interface.
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Figure 2: Interactions between SIP, PS Media Authorisation and Charging for Mobile Terminating Call

The set-up of the mobile terminating call also follows the above principles. However, the GPRS charging information is transported within the optional “Ringing” provisional response. The “200 OK” response in the same direction is a suitable substitute if the optional “Ringing” is omitted.

SIP mechanisms within the “normal” call set-up after the “unify” draft

The following SIP mechanisms are helpful to understand the callflows presented below, and should be taken into account when searching ways to avoid problematic “exotic” callflows.

1. The use of the “183 Session Progress” (5) provisional response, as well as any other 101-199 provisional response, is optional according to IETF specifications. The UAS may include the SDP answer to the SDP offer in the INVITE in the 200 OK (INVITE) response.
However, if the SIP precondition extension, draft-ietf-sip-manyfolks-resource-07, is used in the initial INVITE (1), and SDP with mandatory local preconditions is included that the UAS is not capable of meeting unilaterally, i. e.



a=des: qos mandatory local sendrecv



a=curr: qos local none,
the UAS is mandated to request a confirmation within a 101-199 provisional response (draft-ietf-sip-manyfolks-resource-07, Section 6), i.e.



a=conf: qos remote sendrecv.
Moreover, the “180 Ringing” message is not suitable because the user should not be alerted until the preconditions are met.
Note that a 3GPP UE is currently not mandated to use the above preconditions in the “INVITE”.

2. The use of the “Update” Request (11) is optional, unless the above conditions make it mandatory. In particular, if a threshold specified in a previous SDP “confirm-status” attribute (e.g. in message (5)) is reached or surpassed, the UA must send an SDP offer reflecting the new current status (Ref. [6], Section 7). The only suitable way to convey the new SDP offer/answer is via an UPDATE request. According to TS 23.218 and 24.229, the GPRS Charging information shall be transported on the UAC side in the “UPDATE” request.

3. It is optional to convey a new SDP offer/answer within the PRACK (6) and OK(PRACK) (7) messages, even if these messages are present. 3GPP UAC will refrain from generating a new SDP offer within PRACK (6), if does not wish to further restrict the set of codecs selected within the first offer/answer pair.

4. According to draft-ietf-sip-manyfolks-resource-07, the UAS should start the resource reservation (9) immediately after having sent the SDP answer within of the “183 Session Progress” (5) provisional response. However, a 3GPP UAS may expect a second SDP offer, and thus wait for the next message until starting resource reservation. The 3GPP UAS can be certain to receive a new message soon, since it demands the PRACK message with the “Require 100rel” SIP header within the “183 Session Progress” (5) provisional response.

5. According to RFC3261, Section 13.2.1, “If the initial (SDP) offer is an INVITE request, the answer MUST be in a reliable non-failure message from UAS back to UAC which is correlated to that INVITE.” Since UE B does not support the 100 rel extension, provisional responses, such as “183 Session progress” and “180 Ringing”, cannot be send reliably, and UE B must include the SDP answer in the 200 OK message

6. According to RFC3261, Section 13.2.1, the initial (SDP) offer must be, if not in an INVITE, in the first reliable non-failure message send from UAS back to UAC. If the SIP 100rel extension is not supported, this is the final 2xx response. The SDP answer must be in the ACK message.

7. According to the SIP 100rel extension, RFC 3262, Section 3, a UAS may send any non-100 provisional response to INVITE reliably, so long as the initial INVITE request contained a Supported header field with the option tag 100rel.

8. The use of the “180 Ringing” provisional response (13) is optional according to IETF and 3GPP specifications. According to TS 23.218 and 24.229, the GPRS Charging information shall be transported on the UAS side in the “189 Ringing” provisional response (13), an optional message. 
It is suggested to transport the GPRS Charging information within the “200 OK(INVITE) (16) response, if the “180 Ringing” provisional response (13) is omitted.
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Figure 3: 3GPP UAC to 3GPP UAS Call flow

Problematic “exotic” callflows

In all the callflows below, the PDP context activation may not be, or is certain not to be, completed when the “200 OK” message is sent and charging starts. Moreover, as the GPRS Charging info may not be, or is certain not to be available while the call is set up, now means are available to transport this GPRS Charging info from P-CSCF to S-CSCF.
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Figure 4: 3GPP UAC to non-3GPP-compliant UAS supporting the SIP 100rel extension, but not supporting the SIP preconditions extension and the SIP update extension
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Figure 5: 3GPP UAC to non-3GPP-compliant UAS not supporting the SIP 100rel extension, the SIP preconditions extension and the SIP update extension

[image: image6.wmf] 

(1) INVITE

 

SDP{m= }

 

(13) 180 Ringing

 

(18)ACK

 

(16) 200 OK (INVITE)

 

SDP{m= }

 

 

Non 3GPP UAC

 

3GPP UAS

 

(9) Resource Reservation

 

(PDP Context Act.)

 

(2) Trying

 

(4) Trying

 

P

-

CSCF B

 

(3) Trying

 

...

 

(6)Authorize 

QoS Reso

urces

 

(17) Approval 

of QoS Commit

 


Figure 6: Non-3GPP-compliant SIP UAC not supporting the SIP 100rel extension, the SIP preconditions extension and the SIP update extension, to 3GPP UAS. SDP offer in INVITE request.
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Figure 7: Non-3GPP-compliant SIP UAC not supporting the SIP 100rel extension, the SIP preconditions extension and the SIP update extension, to 3GPP UAS. SDP offer in OK response.

Suggestions

The following requirements are suggested:

· The problematic “exotic” callflows presented above, which are not in accordance with stage 2 work, should be disallowed.

· It must be guaranteed that the resource reservation, i.e. the PDP context activation, is completed at a 3GPP UA in a UE.

· Furthermore, it must be guaranteed that the GPRS charging information is transported from the P-CSCF to the S-CSCF either before the “200 OK(INVITE)” response is sent, or within this response.

· The restrictions shall be formulated in such a way that they only affect the behaviour a 3GPP UA, acting either as UAS or UAC. The 3GPP UA shall use mechanisms within SIP and IETF SIP extensions to enforce the desired behaviour from its peer UA. This is to restrict the interoperability with non-3GPP UAs as little as possible.

TS 24.229 should be modified accordingly. The following modifications are proposed:

· A 3GPP UAC shall be mandated to include an SDP offer in the initial INVITE request and to indicate in the INVITE request that it requires the SIP precondition extension (“Require: precondition” SIP Header), supports the SIP 100rel extension (“Supported: 100rel” SIP Header), and that the following SDP preconditions apply: 



a=des: qos mandatory local sendrecv



a=curr: qos local none
This is to guarantee that the UAS sends an provisional response containing the SDP answer and suspends the session establishment until it receives an update message.

· A 3GPP UAS shall be mandated to send the 200 OK (INVITE) response only after the resource reservation at the UAS side has been completed

· The transport of the GPRS charging information within the 200 OK (INVITE) response shall be allowed.
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