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1
Decision/action requested

Presentation and discussion of the problem and agreement on needed changes to IMS charging (TS 32.260) and IMS charging parameter definitions (TS 32.298 and TS 32.299).
2
References

3GPP TS 32.260: "Telecommunication management; Charging management; IMS Charging".
3GPP TS 32.298: "Telecommunication management; Charging management; Charging Data Record (CDR) parameter description".

3GPP TS 32.299: "Telecommunication management; Charging management; Diameter charging application".
3
Rationale

Introduction

In some cases, e.g. 3rd party call control, the SIP INVITE request or SIP Re-INVITE request does not include a SDP offer, instead the SDP offer is included in the final SIP response and the corresponding SDP answer is provided in the SIP ACK.
As a consequence the SDP answer is not available, when the CTF has to trigger the ACR message and just the SDP offer can be included into the corresponding ACR message.

The SDP offer can include several different media, which might be used for the communication between the parties, but only the SDP answer correctly describes the communication relationship between these parties, i.e. the SDP media exchanged in the SDP answer are used for the communication.

Especially, if the party, which sends the SDP answer, is not able to use a particular media or does not want to use a particular media, then the SDP offer and the SDP answer can differ noticeably. In the following an example of such an SDP negotiation is shown.
1) SDP offer (the sender of this SDP offer wants to establish an audio/video session)

o= xyz 68300 68300 IN IP4 10.200.300.400

c= IN IP4 10.86.62.73

m= audio 10028 RTP/AVP 18 8 101

a= rtpmap:18 G729/8000

a= fmtp:18 annexb=no

a= rtpmap:8 PCMA/8000

a= rtpmap:101 telephone-event/8000

a= fmtp:101 0-15

a= sendrecv

m= video 49170 RTP/AVP 32 34

a= rtpmap:32 MPV/90000

a= rtpmap:34 H263/90000

2) SDP answer (the sender of this SDP answer does not want to establish an audio/video session, but only a audio session; therefore a specific audio media is selected by this party)

o= xyz 68300 68300 IN IP4 10.200.300.401

c= IN IP4 10.86.62.74

m= audio 2300 RTP/AVP 18

a= rtpmap:18 G729/8000

a= fmtp:18 annexb=no

a= ptime:20

a= maxptime:20

m= video 0 RTP/AVP 32 34

a= rtpmap:32 MPV/90000

a= rtpmap:34 H263/90000

As shown in the examples of a SDP offer/answer above it may happen that the SDP offer includes media for audio and video, but the SDP answer only includes just a subset of the media provided in the SDP offer. If the current triggers for the ACR message are applied, then it is not possible to provide the SDP answer to the CDF. As a result the CDF will use the SDP offer for the CDR generation and the IMS user is billed incorrectly.
The 3GPP TS 32.260 describes on various positions that “Upon reception of the final response, the S-CSCF sends an Accounting-Request with Accounting-Record-Type indicating START_RECORD to record start of a user session and start of a media component in the S-CSCF CDR.”. But please note when the SDP offer is included in the final SIP response that at this time the SDP negotiation is not finalized and the media described by the SDP (offer) are not exchanged.
Message flows
In the following message flow a SIP session establishment is illustrated. The SIP INVITE request does not include a SDP offer. The SDP offer is included in the final 200 OK SIP response and the corresponding SDP answer is included in the SIP ACK.
According to the currently described ACR triggers, the ACR [Start] message is generated when the SIP 200 OK is received. At that time only the SDP offer is available and has to be included into the ACR [Start] message. The CDF includes this SDP data into the CDR.

When the SIP BYE request is received, the CTF generates the ACR [Stop] message. The CDF receives the ACR [Stop] message includes the new charging data into the CDR and closes the CDR. In this case the CDR includes only the SDP data from the SDP offer. If a SDP negotiation as in shown above occurs, then the IMS user would be billed for a voice/video session even if actually only a voice session was performed.
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In the following message flow a SIP session establishment and a session modification is illustrated. 

The SIP INVITE request does not include a SDP offer. The SDP offer is included in the final 200 OK SIP response and the corresponding SDP answer is included in the SIP ACK.

According to the currently described ACR triggers, the ACR [Start] message is generated when the SIP 200 OK is received. At that time only the SDP offer is available and has to be included into the ACR [Start] message. The CDF includes the SDP data into the CDR.

During the ongoing SIP session, a session modification is performed by using a SIP Re-INVITE request. The SIP Re-INVITE request includes the SDP offer and the final SIP response answering the SIP Re-INVITE request includes the corresponding SDP answer. According to the ACR triggers, the ACR [Interim] message is generated when the SIP 200 OK is received. At that time the SDP answer is available and has to be included into the ACR [Interim] message. The CDF includes the SDP data into the CDR.
When the SIP BYE request is received, the CTF generates the ACR [Stop] message. The CDF receives the ACR [Stop] message includes the new charging data into the CDR and closes the CDR. In this case the CDR includes due to the session change the SDP data from the SDP offer (before the service change) and the SDP data from the SDP answer (after the service change). If a SDP negotiation as in shown in the introduction section occurs before the session change, then the IMS user would be billed at least until the service change incorrectly, i.e. for a voice/video session even if actually only a voice session was performed.
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In the following message flow a SIP session establishment and a session modification is illustrated. 

The SIP INVITE request does not include a SDP offer. The SDP offer is included in the final 200 OK SIP response and the corresponding SDP answer is included in the SIP ACK.

According to the currently described ACR triggers, the ACR [Start] message is generated when the SIP 200 OK is received. At that time only the SDP offer is available and has to be included into the ACR [Start] message. The CDF includes the SDP data into the CDR.

During the ongoing SIP session, a session modification is performed by using a SIP Re-INVITE request. The SIP Re-INVITE request does not include the SDP offer, the SDP offer is included in the final SIP response.The corresponding SDP answer is included in the SIP ACK.

According to the ACR triggers, the ACR [Interim] message is generated when the SIP 200 OK is received. At that time only the SDP offer is available and has to be included into the ACR [Interim] message. The CDF includes this SDP data into the CDR.

When the SIP BYE request is received, the CTF generates the ACR [Stop] message. The CDF receives the ACR [Stop] message includes the new charging data into the CDR and closes the CDR.

In this case the CDR includes two times SDP data, in both cases only the SDP offer was the source for these data. 

When the SIP BYE request is received, the CTF generates the ACR [Stop] message. The CDF receives the ACR [Stop] message includes the new charging data into the CDR and closes the CDR. In this case the CDR includes only the SDP data from the SDP offer. If a SDP negotiation as outlined in the introduction section occurs, then the IMS user would be billed for a voice/video session even if actually only a voice session was performed.
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Proposal

It is proposed to consider changes on trigger table, messages and CDR content update and parameter (ASN.1 & AVP).
The CTF shall consider an additional condition for triggering the ACR messages. 

If the final SIP response includes only a SDP offer, then the CTF shall wait for the SIP ACK for sending the corresponding ACR message. As a result of this condition the CTF is able to provide the SDP answer within the ACR message and ensures that a correct billing of the IMS user is possible, since the SDP answer is provided.
In the following message flow the consequence of this condition is illustrated.
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In the above shown message flow a SIP session establishment is illustrated. The SIP INVITE request does not include a SDP offer. The SDP offer is included in the final 200 OK SIP response and the corresponding SDP answer is included in the SIP ACK.

If the new condition for triggering the ACR [Start] message is used, then the ACR [Start] message is generated when the SIP ACK is received. The SIP ACK includes the SDP answer and therefore the SDP answer, which describes the actual communication relationship between the parties, is included into the CDR by the CDF.

In scenarios like this example it is further recommended to include the time when the SIP ACK (including the SDP answer) is received into the SIP-Response-Timestamp AVP. Please note that in this case the charging data handling of the CDF need not to be changed (List of SDP Media Components CDR field).
When the SIP BYE request is received, the CTF generates the ACR [Stop] message. The CDF receives the ACR [Stop] message includes the new charging data into the CDR and closes the CDR.

In the following message flow the consequence of the new SDP offer/answer condition is illustrated for the session establishment as well as for the mid-session procedure.
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In the above shown message flow a SIP session establishment is illustrated. 

The SIP INVITE request does not include a SDP offer. The SDP offer is included in the final 200 OK SIP response and the corresponding SDP answer is included in the SIP ACK.

If the new condition for triggering the ACR [Start] message is used, then the ACR [Start] message is generated when the SIP ACK is received. The SIP ACK includes the SDP answer and therefore the SDP answer, which describes the actual communication relationship between the parties, is included into the CDR by the CDF.

In scenarios like this example it is further recommended to include the time when the SIP ACK (including the SDP answer) is received into the SIP-Response-Timestamp AVP.

During the ongoing SIP session, a session modification is performed by using a SIP Re-INVITE request. The SIP Re-INVITE request does not include the SDP offer, the SDP offer is included in the final SIP response.The corresponding SDP answer is included in the SIP ACK. 

If the new condition for triggering the ACR [Interim] message is used, then the ACR [Interim] message is generated when the SIP ACK is received. The SIP ACK includes the SDP answer and therefore the SDP answer, which describes the actual communication relationship between the parties, is included into the CDR by the CDF.

It is recommended to include the time when the SIP ACK (including the SDP answer) is received into the SIP-Response-Timestamp AVP. Please note that in this case the charging data handling of the CDF need not to be changed.

When the SIP BYE request is received, the CTF generates the ACR [Stop] message. The CDF receives the ACR [Stop] message includes the new charging data into the CDR and closes the CDR.

4
Detailed proposal

The detailed corrections could be found in the corresponding Change Requests. 
Impact to TS 32.260
	1st Modified Section


5.1.2.6
SDP handling

SDP information on SIP can have two different meanings; SDP offer or SDP answer. This is captured in the charging information by a SDP-type parameter that indicates if the SDP media component is an offer or answer. SDP offers can be sent by either the calling or called party and the Media Initiator Flag identifies who sent the first SDP offer in a SDP negotiation. SDP can be negotiated more than once in an INVITE or re-INVITE dialog,

The CTF provides the SDP answer, but not the SDP offer and the SDP answer, if the SDP answer can be provided to the CDF. The SDP answer has to be provided by the CTF, since only the SDP answer correctly describes the media exchanged between the parties.
	2nd Modified Section


Table 5.2.1.1: Accounting Request messages triggered by SIP Methods or ISUP Messages
for all IMS nodes except for MRFC and AS

	Diameter message
	Triggering SIP Method /ISUP message

	ACR [Start]
	SIP 200 OK acknowledging an initial SIP INVITE (see note 2 and note 4) (not applicable for BGCF)

	
	SIP ACK acknowledging an initial SIP INVITE (including a SDP answer, see note 4)

	
	ISUP:ANM (applicable for the MGCF)

	ACR [Interim]
	SIP 200 OK acknowledging a SIP
RE-INVITE or SIP UPDATE [e.g. change in media components] (see note 2 and note 4)

	
	SIP ACK acknowledging a SIP RE-INVITE (including a SDP answer, see note 4)

	
	Expiration of AVP [Acct-Interim-Interval] (see note 2)

	
	SIP Response (4xx, 5xx or 6xx), indicating an unsuccessful SIP RE-INVITE or SIP UPDATE

	ACR [Stop]
	SIP BYE message (both normal and abnormal session termination cases) (see note 2) (not applicable for BGCF)

	
	ISUP:REL (applicable for the MGCF)

	ACR [Event]
	SIP 200 OK acknowledging non-session related SIP messages, which are:

	
	
SIP NOTIFY (see note 1 and note 2)

	
	
SIP MESSAGE

	
	
SIP REGISTER (see note 1)

	
	
SIP SUBSCRIBE (see note 3)

	
	
SIP PUBLISH

	
	SIP 200 OK acknowledging an initial SIP INVITE (only for BGCF)

	
	SIP 202 Accepted acknowledging a SIP REFER or any other method

	
	SIP Final Response 2xx (except SIP 200 OK)

	
	SIP Final/Redirection Response 3xx 

	
	SIP Final Response (4xx, 5xx or 6xx), indicating an unsuccessful SIP session set-up 

	
	SIP Final Response (4xx, 5xx or 6xx), indicating an unsuccessful session-unrelated procedure 

	
	SIP CANCEL, indicating abortion of a SIP session set-up (see note 2)

	
	I-CSCF completing a Cx Query that was issued in response to a SIP INVITE

	NOTE 1:
SIP REGISTER with its "Expires" header field or "Expires" parameter equal to 0 or local deregistration due to expiry means Deregistration (see 3GPP TS 24.229 [204]).

NOTE 2:
(only for I-CSCF):

This trigger may only occur if I-CSCF is acting in THIG mode.

NOTE 3:
SIP SUBSCRIBE with the field "Expires" set to 0 means unsubscribe.
NOTE 4: 
If at the time when the SIP 200 OK is received only the SDP offer is available, then the CTF shall not trigger the ACR message. The CTF shall wait for the SIP ACK.


	3rd  Modified Section


5.2.2.1.1A
Session Establishment (SDP answer in final response) - Mobile Origination
The following figure 5.2.2.1.1A-1 shows the Diameter transactions that are required between CSCF and CDF during session establishment originated by a UE.
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Figure 5.2.2.1.1A-1: Message Sequence Chart for Session Establishment (SDP answer in final response) - Mobile Origination

1.
The session is initiated.

2.
The destination party answers and a final response are received. If the final response includes a SDP offer only, then the CSCF shall wait for the SIP ACK.
3.
The SIP ACK including the SDP answer is received.

4.
Upon reception of the SIP ACK, the P-CSCF sends an Accounting-Request with
Accounting-Record-Type indicating START_RECORD to record start of a user session and start of a media component in the P-CSCF CDR.

5.
The CDF acknowledges the reception of the data and opens an S-CSCF CDR.

6.
Same as 3, but for S-CSCF.

7.
Same as 4, but creating a S-CSCF CDR.

	4th Modified Section


5.2.2.1.3A
Mid-Session Procedures (SDP answer in final response)
The following figure 5.2.2.1.3A-1 shows the Diameter transactions that are required between CSCF and CDF when a UE generates a SIP (re‑)iNVITE or SIP UPDATE in mid-session, e.g. in order to modify media component(s), or when the hold and resume procedure is executed.
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Figure 5.2.2.1.3A-1: Message Sequence Chart for Media Modification (SDP answer in final response)
1.
The UE generates a SIP re‑iNVITE or SIP UPDATE in mid-session.

2.
The destination party replies with a response including a SDP offer. If the final response includes a SDP offer only, then the CSCF shall wait for the SIP ACK.

3.
The SIP ACK including the SDP answer is received.
4.
At modification of a media, the P-CSCF sends Accounting-Request with Accounting-Record-Type indicating INTERIM_RECORD to record modification of a media component in the P-CSCF CDR.

5.
The CDF acknowledges the reception of the data and updates the P-CSCF CDR.

6.
Same as 3, but for S-CSCF.

7.
Same as 4, updating the S-CSCF CDR.

	5th Modified Section


6.1.3.3 S-CSCF CDR Content

The detailed description of the field is provided in TS 32.298 [51].

Table 6.1.3.3: Charging Data of S-CSCF CDR

	Field
	Category
	Description

	Record Type
	M
	Identifies the type of record. The parameter is derived from the Node functionality parameter.

	…
	
	

	List of SDP Media Components
	OC
	This is a grouped field which may occur several times in one CDR. The first occurrence describes the initial SIP session negotiation whilst the other would stem from session re-negotiations.

The field is present only in a SIP session related case.

	…
	
	

	
SIP Request Timestamp
	OM
	This parameter contains the time of the SIP Request (usually a (Re)Invite). 

	
SIP Response Timestamp
	OM
	This parameter contains the time of to the SIP message, which includes the SDP answer (usually a 200 OK). 

	…
	
	


The same changes on SIP Response Timestamp needed for all other IMS CDRs, i.e. P-CSCF-CDR, MRFC-CDR, MGCF-CDR, BGCF-CDR, SIP-AS-CDR and IBCF-CDR.
Impact to TS 32.298

	1st Modified Section


5.1.3.1.46
SIP Response Timestamp

This parameter contains the time of the response to the SIP Request. If a SDP is exchanged via SIP messages, then this parameter contains the time of the SIP message, which includes the SDP answer (usually a 200 OK).

Impact to TS 32.299

	1st Modified Section


7.2.156
SIP-Response-Timestamp AVP

The SIP-Response-Timestamp AVP (AVP code 835) is of type Time and holds the time in UTC format of the response to the SIP request. If a SDP is exchanged via SIP messages, then this parameter contains the time of the SIP message, which includes the SDP answer (e.g. 200 OK).

	2nd Modified Section


7.2.173
Time-Stamps AVP

The Time-Stamps AVP (AVP code 833) is of type Grouped and holds the time of the SIP request and the time of the response to the SIP Request. 
It has the following ABNF grammar:


<Time-Stamps>::

=

< AVP Header: 833 >

[ SIP-Request-Timestamp ]
[ SIP-Response-Timestamp ]
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