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	First change


5.1.4
Trigger conditions

This clause contains the details for trigger conditions listed in table 5.2.1.1 for offline charging messages (Charging Data Request and Charging Data Response) and table 5.3.1.1 for online charging messages (Debit / Reserve Units Request and Debit / Reserve Response) triggered by SIP methods or ISUP messages for all IMS nodes except for MRFC and AS.

The I-CSCF and BGCF, which need not be present in the signalling path for subsequent requests after the first SIP INVITE, do not support session based charging using Charging Data Request [Start, Interim, and Stop]. In these (and only in these) IMS Network Elements, successful session set-up completion triggers Charging Data Request [Event]. Use of session based charging when the I-CSCF or the BGCF is call stateful is not described in this release.

The initial registration, user-initiated re-registration, and user-initiated de-registration chargeable events relate to SIP REGISTER to trigger Charging Data Request[Event] / Debit / Reserve Units Requests, while network-initiated deregistration event relates to SIP NOTIFY to trigger Charging Data Request[Event] / Debit / Reserve Units Requests provided that subscription to registration events has been applied (see TS 24.229 [204]).

If at the time when the SIP 200 OK is received only the SDP offer is available, the CTF may trigger Charging Data Request[Start] immediately (subsequent SIP ACK containing the SDP answer triggers Charging Data Request[Interim]) or may trigger Charging Data Request[Start] once the SIP ACK has been received. The precise behaviour shall depend on operator policy.
If capturing the last user location information and/or UE Time Zone of one specific party (originating or terminating) at session release is required by operator (e.g. for legal purpose), and such information is not available at the time the SIP BYE is received, the CTF shall delay the Debit / Reserve Units Request [Terminate] until the reception of SIP 200 OK acknowledging the SIP BYE. Otherwise, the CTF shall trigger Debit / Reserve Units Request [Terminate] once the SIP BYE request has been received. In any case, the granted quota shall not be used once the SIP BYE is received.  
	Next change


5.3.1
Basic principles

IMS online charging uses the Credit-Control application that is specified in TS 32.299 [50].

Three cases for online charging are distinguished:

(
Immediate Event Charging (IEC); and

(
event charging with unit reservation (ECUR), and

· Session Charging with Unit Reservation (SCUR).

Both stage 2 and stage 3 mechanisms for the three cases for online charging are detailed in TS 32.299 [50].

In the case of Immediate Event Charging (IEC), granting units to the IMS Network Element is performed in a single operation that also includes the deduction of the corresponding monetary units from the subscriber's account. The charging process is controlled by the corresponding Debit UnitsRequest which is sent for a given Credit-Control event.

In contrast, Event Charging with Unit Reservation (ECUR) also includes the process of requesting, reserving, releasing and returning unused units for events. The deduction of the corresponding monetary units then occurs upon conclusion of the ECUR transaction. In this case, the Debit / Reserve Units Request is used to control the Credit-Control session. 

Session Charging with Unit Reservation (SCUR) is used for Credit-Control of sessions. SCUR also includes the process of requesting, reserving, releasing and returning unused units for sessions, and the deduction of the corresponding monetary units. During a SIP session there can be repeated execution of unit reservation and debit operations as specified in TS 32.299 [50].

The IMS Network Element may apply IEC, where Debit UnitsRequest[event] messages are generated, or ECUR, using Reserve Units Request[Initial] and Debit Units Request[Terminate] or SCUR. The decision whether to apply IEC, ECUR or SCUR is based on the service and/or operator's policy.

The CTF uses Debit / Reserve Units Request[Initial, Update, Terminate] in procedures related to successful SIP sessions. It uses Debit Units Request[event] or Reserve Units Request[Event or Initial, Terminate] depending on whether IEC or ECUR/SCUR applies) for unsuccessful SIP sessions and for session unrelated procedures. Further details are specified in the tables below.

It is operator configurable in the nodes for which SIP method a Debit / Reserve Units Request is sent. The table below describes all possible Debit / Reserve Units Requests that might be sent from an IMS GWF or an MRFC or an AS. 

It is configurable for the operators to enable or disable the generation of a Debit / Reserve Units Request message by the IMS node in response to a particular "triggering SIP method".

Table 5.3.1.1: Debit / Reserve Units Request messages triggered by SIP methods for IMS-GWF or AS

	message
	Triggering SIP Method

	Debit / Reserve Units Request [Initial]
	SIP INVITE (SCUR)

	
	SIP NOTIFY (ECUR)

	
	SIP MESSAGE (ECUR)

	
	SIP REGISTER (ECUR)

	
	SIP SUBSCRIBE (ECUR)

	
	SIP REFER (ECUR)

	
	SIP PUBLISH (ECUR)

	Reserve Units Request [Update]
	SIP 200 OK acknowledging a SIP INVITE, RE-INVITE or SIP UPDATE [e.g. change in media components] (SCUR)

	
	RE-INVITE or SIP UPDATE [e.g. change in media components] (SCUR)

	
	Expiration of quota, Validity time expiry or other authorization triggers (quota threshold reached, …). (SCUR)

	
	Any SIP message (except those triggering a Debit / Reserve Units Request[Initial] or those not covered by the above triggers for Reserve Units Request[Update] conveying a SDP offer or its associated SDP answer before SIP session establishment (SCUR)

	
	SIP 1xx provisional response, mid-dialog requests, mid-dialog responses and SIP INFO embedding RTTI XML body

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

	Debit / Reserve Units Request [Terminate]
	SIP BYE message (both normal and abnormal session termination cases) (SCUR)

	
	SIP 200 OK acknowledging a SIP BYE message (only when last user location information of originating/ terminating party is required by operator for legal purpose).  

	
	SIP 200 OK acknowledging non-session related SIP messages (ECUR)

	
	Aborting a SIP session set-up procedure, using an internal trigger, or a SIP CANCEL.(SCUR/ECUR)

	
	Deregistration (SCUR/ECUR)

	
	SIP Final Response 2xx (including 202 response to REFER, except SIP 200 OK) (ECUR)

	
	SIP Final/Redirection Response 3xx (SCUR/ECUR)

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

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

	Debit Units Request [Event]
	SIP NOTIFY (IEC)

	
	SIP MESSAGE (IEC)

	
	SIP REGISTER (IEC)

	
	SIP SUBSCRIBE (IEC)

	
	SIP REFER (IEC)

	
	SIP PUBLISH (IEC)

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


Table 5.3.1.2: Debit / Reserve Units Request messages triggered by SIP methods for MRFC

	message
	Triggering SIP Method

	Debit / Reserve Units Request [Initial]
	SIP INVITE(SCUR) for initiating a multimedia ad hoc conferencing session

	Reserve Units Request [Update]
	SIP RE-INVITE or SIP UPDATE[e.g. change in media components](SCUR)

	
	SIP BYE message

	
	Expiration of quota, Validity time expiry or other authorization triggers (quota threshold reached, …). (SCUR)

	Debit / Reserve Units Request [Terminate]
	SIP BYE message(both normal and abnormal session termination cases)(SCUR)

	
	SIP Final Response with error codes 4xx, 5xx or 6xx indicating termination of an ongoing session(SCUR)

	
	SIP CANCEL(SCUR)


	Next change


5.3.2.2.1.3.1
Session related procedures (SCUR)

Scenario 1: Successful session establishment 

Figure 5.3.2.2.1.3.1.1 shows the Reserve Units transactions that are required in the IMS-GWF/AS during a SIP session establishment. 
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Figure 5.3.2.2.1.3.1.1: Message sequence chart for successful session establishment

1)
An initial SIP Invite Request is received in the S-CSCF. This request is forwarded to the IMS-GWF/AS.

2)
The IMS-GWF/AS sends a Reserve Units Request[Initial] to the OCS requesting service units. The online Credit-Control session is initiated. 

3)
The OCS grants units in the Reserve Units Response.

4)
The IMS-GWF/AS and S-CSCF forward the initial SIP INVITE.

5)
A final response is received in the IMS-GWF/AS.

6)
If the trigger is active, the SIP 200 OK answer triggers a Reserve Units Request[Update] in the IMS-GWF/AS in order to update the Credit-Control session. New service units are requested. Also the used service units (if any) are reported.

7)
The OCS sends the Reserve Units Response to acknowledge the Reserve Units Request. New service units are granted.

8)
The final answer is forwarded.

Scenario 2: Successful session establishment with early media negotiation

Figure 5.3.2.2.1.3.1.2 shows the Charging Data transactions that are required in the IMS-GWF/AS during a SIP session establishment in which SDP negotiation is completed before a final response to the initial SIP INVITE is exchanged. 


[image: image2.emf]S-CSCF OCS 

1. SIP INVITE (SDP offer)

More SIP signalling and optionally more Reserve Unit Requests before INVITE final response

IMS-GWF

/ AS

1. SIP INVITE (SDP offer)

Service control

5.  Non final SIP Response (SDP Answer)

6. Reserve UnitsRequest[Update]

5.  Non final SIP Response (SDP Answer)

Credit control

7. Reserve UnitsResponse[Update]

8.  Non final SIP Response 

(SDP Answer)

8.  Non final SIP Response 

(SDP Answer)

4. SIP INVITE (SDP offer)

4. SIP INVITE (SDP offer)

Service control

2. Reserve UnitsRequest[Initial]

Credit control

3. Reserve UnitsResponse[Initial]


Figure 5.3.2.2.1.3.1.2: Message sequence chart for session establishment with early media negotiation

1)
An initial SDP offer is conveyed in a SIP INVITE message. The SIP INVITE message received in the S-CSCF is forwarded to the IMS-GWF/AS.

2)
In this example, the SDP offer is conveyed in a SIP request which implies the start of the online Credit-Control session towards the OCS. The IMS-GWF/AS sends a Reserve Units Request[Initial] to the OCS requesting service units. The online Credit-Control session is initiated.

3)
The OCS grants units in the Reserve Units Response.

4)
The IMS-GWF/AS and S-CSCF forward the SIP request conveying the SDP offer.

5)
A non-final SIP message (e.g. a  provisional reliable response) conveying an SDP answer is received in the IMS-GWF/AS.

6)
The received SDP answer triggers a Reserve Units Request[Update] in order to update the session. New service units are requested. Also the used service units (if any) are reported.

7)
The OCS sends the Reserve Units Response to acknowledge the Reserve Units Request. New service units are granted.

8)
The SDP answer is forwarded.

Scenario 3: Mid-session procedures

Figure 5.3.2.2.1.3.1.3 shows the Charging Data transactions that are required in the IMS-GWF/AS when receiving a SIP RE-iNVITE 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 5.3.2.2.1.3.1.3: Message sequence chart for mid-session procedures

1)
A SIP RE-INVITE request is received in the S-CSCF. This request is forwarded to the IMS-GWF/AS.

2)
Upon receiving the SIP RE-INVITE request, the IMS-GWF/AS sends a Reserve Units Request[Update] to update the previously initiated session. New service units are requested. The used service units (if any) are also reported.

3)
The OCS grants new service units in the Reserve Units Response. 

4)
The RE-INVITE request is forwarded.

5)
The RE-INVITE request is acknowledged with a SIP 200 OK.

6)
If the trigger is active, the IMS-GWF/AS sends a Reserve Units Request[Update] to the OCS to update the session. New service units are requested. The used service units (if any) are also reported.

7)
The OCS grants new service units in the Reserve Units Response.

8)
The SIP 200 OK message is forwarded.

Scenario 4: Session release

Figure 5.3.2.2.1.3.1.4 shows the Debit / Reserve Units operation that are required in the IMS-GWF/AS for a session release scenario with SIP BYE triggering online Credit-Control session termination.
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 Figure 5.3.2.2.1.3.1.4: Message sequence chart for session release (SIP BYE triggering Credit-Control session termination).

1)
A SIP session is released by sending a SIP BYE message. The S-CSCF forwards this message to the IMS-GWF/AS.

2)
Upon receiving the SIP BYE message, the IMS-GWF/AS forwards the SIP BYE request to the UE.

3)
In case there is an ongoing online control session, the IMS-GWF/AS sends a Reserve Units Request[Terminate] reporting the used granted units. 

4)
The OCS sends a Reserve Units Response. The online Credit-Control session is terminated.

5)
The final answer to the SIP BYE message is forwarded.

Figure 5.3.2.2.1.3.1.4A shows the Debit / Reserve Units operation that are required in the IMS-GWF/AS for a session release scenario with SIP 200 OK triggering online Credit-Control session termination.
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 Figure 5.3.2.2.1.3.1.4A: Message sequence chart for session release (SIP 200 OK triggering Credit-Control session termination).

1)
A SIP session is released by receiving a SIP BYE message. The S-CSCF forwards this message to the IMS-GWF/AS.

2)
Upon receiving the SIP BYE message, the IMS-GWF/AS forwards the SIP BYE request to the UE. In case there is an ongoing online control session, and the IMS-GWF/AS is configured to wait for SIP 200 OK acknowledging SIP BYE, the counter of used granted units is stopped.
3)
The release is acknowledged by SIP 200 OK forwarded to the IMS-GWF/AS by the S-CSCF.
4)
In case there is an ongoing online control session, the IMS-GWF/AS sends a Reserve Units Request [Terminate] reporting charging information (e.g. user location received in SIP 200 OK) together with the used granted units. 
5)
The OCS sends a Reserve Units Response. The online Credit-Control session is terminated.

5)
The final SIP 200 OK answer to the SIP BYE message is forwarded.

Scenario 5: Successful session establishment with reception of RTTI message

Figure 5.3.2.2.1.3.1.5 shows the Debit / Reserve Units operationthat are required in the IMS-GWF/AS during a SIP session establishment when RTTI message is received embedded in the SIP 200 OK. 
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Figure 5.3.2.2.1.3.1.5: Message sequence chart for successful session establishment with reception of RTTI message

1)
An initial SIP INVITE request is received in the S-CSCF. This request is forwarded to the IMS-GWF/AS.

2)
The IMS-GWF/AS sends a Reserve Units Request[Initial] to the OCS requesting service units. The online Credit-Control session is initiated. 

3)
The OCS grants units in the Reserve Units Response.

4)
The IMS-GWF/AS and S-CSCF forward the initial SIP INVITE.

5)
A final response is received in the IMS-GWF/AS, which embeds a RTTI XML body.

6)
If the trigger is active, the SIP 200 OK answer triggers a Reserve Units Request[Update] in the IMS-GWF/AS in order to update the session and take into account the RTTI XML body within the SIP 200 OK (see NOTE). New service units are requested. Also the used service units (if any) are reported.

7)
The OCS sends the Reserve Units Response to acknowledge the Reserve Units Request. New service units are granted.

8)
The final answer is forwarded.

NOTE: 
The mapping of RTTI XML body on Tariff Information structure is described in TS 32.280 [36].

Scenario 6: Pre-session announcement with successful session establishment

Figure 5.3.2.2.1.3.1.6 shows the Reserve Units transactions that are required in the IMS-GWF/AS during a SIP session establishment for which a pre-session announcement is requested followed by successful session establishment. 
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Figure 5.3.2.2.1.3.1.6: Message sequence chart for pre-session announcement with successful session establishment

1)
An initial SIP Invite Request is received in the S-CSCF. This request is forwarded to the IMS-GWF/AS.

2)
The IMS-GWF/AS sends a Reserve Units Request[Initial] to the OCS requesting service units. The online Credit-Control session is initiated. 

3)
The OCS grants units in a Multiple Unit Operation of the Reserve Units Response with a successful Operation Result and requests an announcement to be played to the calling party immediately. Announcement information may indicate whether or not the granted quota for the IMS session shall be used for playing the announcement.

3a)
The IMS-GWF/AS establishes a SIP session between the calling party and an MRFC/MRFP for the requested announcement as per TS 24.628 [219] and TS 24.229 [204].

3b)
The MRFP plays the announcement to the calling party.

3c)
When the announcement is complete, the IMS-GWF/AS disconnects the SIP session with the MRFC/MRFP as per TS 24.628 [219] and TS 24.229 [204].

4)
The IMS-GWF/AS and S-CSCF forward the initial SIP INVITE.

5)
A final response is received in the IMS-GWF/AS.

6)
If the trigger is active, the SIP 200 OK answer triggers a Reserve Units Request[Update] in the IMS-GWF/AS in order to update the Credit-Control session. New service units are requested in a Multiple Unit Operation. Also the used service units (if any) are reported in the Multiple Unit Operation. If the indication in step 3 is to use the granted quota then the quota usage allocated for playing the announcement shall be reported by the IMS-GWF/AS to the OCS in the used service units.

7)
The OCS sends the Reserve Units Response to acknowledge the Reserve Units Request. New service units are granted in a Multiple Unit Operation.

8)
The final answer is forwarded.

Scenario 7: Pre-session announcement with session termination

Figure 5.3.2.2.1.3.1.7 shows the Reserve Units transactions that are required in the IMS-GWF/AS during a SIP session establishment for which a pre-session announcement is requested followed by termination of the session.
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 Figure 5.3.2.2.1.3.1.7: Message sequence chart for pre-session announcement with session termination

1)
An initial SIP Invite Request is received in the S-CSCF. This request is forwarded to the IMS-GWF/AS.

2)
The IMS-GWF/AS sends a Reserve Units Request[Initial] to the OCS requesting service units. The online Credit-Control session is initiated. 

3)
The OCS rejects the session in the Reserve Units Response with an unsuccessful Operation Result and requests an announcement to be played to the calling party immediately. No quota is used during the announcement playback when the SIP session is to be terminated..

3a)
The IMS-GWF/AS establishes a SIP session between the calling party and an MRFC/MRFP for the requested announcement as per TS 24.628 [219] and TS 24.229 [204].

3b)
The MRFP plays the announcement to the calling party.

3c)
When the announcement is complete, the IMS-GWF/AS disconnects the SIP session with the MRFC/MRFP as per TS 24.628 [219] and TS 24.229 [204].

4)
The IMS-GWF/AS and S-CSCF releases the session with a SIP BYE that is forwarded by the S-CSCF towards the calling party. The message sequence shown here assumes that the announcement playback established a SIP dialog with the calling party in Step 3a. For other variations of SIP session termination for use when announcement playback utilized signalling for early media, see Annex B.

5)
A final response is forward by the S-CSCF to the IMS-GWF/AS.

Scenario 8: Mid-session announcement

Figure 5.3.2.2.1.3.1.8 shows the Reserve Units transactions that are required in the IMS-GWF/AS for a mid-session announcement followed by session continuation. 
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Figure 5.3.2.2.1.3.1.8: Message sequence chart for mid-session announcement

1)
During an ongoing SIP session, a charging trigger encountered for an update as per Table 5.3.1.1. The IMS-GWF/AS sends a Reserve Units Request[Update] to the OCS requesting service units.

2)
The OCS grants units in a Multiple Unit Operation of the Reserve Units Response with a successful Operation Result and requests an announcement to be played to the calling party . Announcement information may indicate whether or not the granted quota for the IMS session shall be used for playing the announcement. A timing indicator is provided that can indicate the announcement be played immediatelyor delayed to a specified number of seconds before the end of the quota is reached.

2a)
When the timing conditions are met for the requeted announcement, the IMS-GWF/AS establishes a SIP session between the calling party and an MRFC/MRFP for the requested announcement as per TS 24.628 [219] and TS 24.229 [204].

2b)
The MRFP plays the announcement to the calling party.

2c)
When the announcement is complete, the IMS-GWF/AS re-connects the called party, disconnecting the SIP session with the MRFC/MRFP as per TS 24.628 [219] and TS 24.229 [204].

Scenario 9: Post-session announcement 

Figure 5.3.2.2.1.3.1.9 shows the Reserve Units transactions that are required in the IMS-GWF/AS for a post-session announcement which is initiated at final quota exhaust.
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 Figure 5.3.2.2.1.3.1.9: Message sequence chart for post-session 

1)
During an ongoing SIP session, a charging trigger encountered for an update as per Table 5.3.1.1. The IMS-GWF/AS sends a Reserve Units Request[Update] to the OCS requesting service units.

2)
The OCS grants units in a Multiple Unit Operation of the Reserve Units Response with a successful Operation Result, a final unit indication and a request for an announcement to be played when the quota is exhausted. Granted quota shall not be used for an announcement playback at quota exhaust.

3)
When end of quota is reached, the IMS-GWF/AS initiates session termination to the called party by sending a SIP BYE message which is forwarded by the S-CSCF.

4)
The final answer to the SIP BYE message is forwarded by the S-CSCF to the IMS-GWF/AS ending the SIP dialog with the called party. The IMS-GWF/AS does not wait for this response before continuing the message sequence.

5a)
The IMS-GWF/AS establishes a SIP session between the calling party and an MRFC/MRFP for the requested announcement as per TS 24.628 [219] and TS 24.229 [204].

5b)
The MRFP plays the announcement to the calling party.

5c)
When the announcement is complete, the IMS-GWF/AS disconnects the SIP session with the MRFC/MRFP as per TS 24.628 [219] and TS 24.229 [204].

6)
The IMS-GWF/AS initiates session termination to the calling party by sending a SIP BYE message which is forwarded by the S-CSCF.

7)
The IMS-GWF/AS sends a Reserve Units Request[Terminate] reporting the used service units in a Multiple Unit Operation. 

8)
The OCS sends a Reserve Units Response. The online Credit-Control session is terminated.

9)
The final answer to the SIP BYE message is forwarded by the S-CSCF to the IMS-GWF/AS ending the SIP dialog.

Scenario 10: Combined pre- and post-session announcements

Figure 5.3.2.2.1.3.1.10 shows the Reserve Units transactions that are required in the IMS-GWF/AS during a SIP session establishment for which a pre-session announcement is requested along with a post-session announcement to be played at quota exhaust.
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Figure 5.3.2.2.1.3.1.10: Message sequence chart for combined pre- and post-session announcement

1)
An initial SIP Invite Request is received in the S-CSCF. This request is forwarded to the IMS-GWF/AS.

2)
The IMS-GWF/AS sends a Reserve Units Request[Initial] to the OCS requesting service units. The online Credit-Control session is initiated. 

3)
The OCS grants units in a Multiple Unit Operation of the Reserve Units Response with a successful Operation Result and a final unit indication. The OCS requests an announcement to be played immediately and an announcement to be played at the final end of quota. Only the announcement information for the immediate announcement may indicate to use granted quota for the announcement playback.

3a)
The IMS-GWF/AS establishes a SIP session between the calling party and an MRFC/MRFP for the requested announcement as per TS 24.628 [219] and TS 24.229 [204].

3b)
The MRFP plays the announcement to the calling party.

3c)
When the announcement is complete, the IMS-GWF/AS disconnects the SIP session with the MRFC/MRFP as per TS 24.628 [219] and TS 24.229 [204].

4)
The IMS-GWF/AS and S-CSCF forward the initial SIP INVITE.

5)
A final response is received in the IMS-GWF/AS.

6)
The final answer is forwarded.

7)
When end of quota is reached, the IMS-GWF/AS initiates session termination to the called party by sending a SIP BYE message which is forwarded by the S-CSCF.

8)
The final answer to the SIP BYE message is forwarded by the S-CSCF to the IMS-GWF/AS ending the SIP dialog with the called party. The IMS-GWF/AS does not wait for this response before continuing the message sequence.

9a)
The IMS-GWF/AS establishes a SIP session between the calling party and an MRFC/MRFP for the requested announcement as per TS 24.628 [219] and TS 24.229 [204].

9b)
The MRFP plays the announcement to the calling party.

9c)
When the announcement is complete, the IMS-GWF/AS disconnects the SIP session with the MRFC/MRFP as per TS 24.628 [219] and TS 24.229 [204].

10)
The IMS-GWF/AS initiates session termination to the calling party by sending a SIP BYE message which is forwarded by the S-CSCF.

11)
The IMS-GWF/AS sends a Reserve Units Request[Terminate] reporting the used service units in a Multiple Unit Operation.  If the indication in step 3 is to use the granted quota for the announcement playback then the quota usage for playing the announcement shall be reported by the IMS-GWF/AS to the OCS in the used service units. This is applicable only for an announcement initiated prior to end of granted quota.

12)
The OCS sends a Reserve Units Response. The online Credit-Control session is terminated.

13)
The final answer to the SIP BYE message is forwarded by the S-CSCF to the IMS-GWF/AS ending the SIP dialog.

Scenario 11: Combined mid- and post-session announcements 

Figure 5.3.2.2.1.3.1.11 shows the Reserve Units transactions that are required in the IMS-GWF/AS for a mid-session announcement prior to final quota exhaust. An example would be to play a low balance warning tone to the calling party before the end of the call and then play a terminating announcement reminding the user to top up the account.
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Figure 5.3.2.2.1.3.1.11: Message sequence chart for combined mid- and post-session announcements

1)
During an ongoing SIP session, a charging trigger encountered for an update as per Table 5.3.1.1. The IMS-GWF/AS sends a Reserve Units Request[Update] to the OCS requesting service units.

2)
The OCS grants units in a Multiple Unit Operation of the Reserve Units Response with a successful Operation Result and a final unit indication. The OCS requests an announcement to be played a specified number of seconds prior to end of quota and an announcement to be played at the final end of quota. Only the announcement information for the announcement prior to end of quota may indicate to use granted quota for the announcement playback.

2a)
When the time prior to end of quota is reached, the IMS-GWF/AS establishes a SIP session between the calling party and an MRFC/MRFP for the requested announcement as per TS 24.628 [219] and TS 24.229 [204].

2b)
The MRFP plays the announcement to the calling party.

2c)
When the announcement is complete, the IMS-GWF/AS re-connects the called party, disconnecting the SIP session with the MRFC/MRFP as per TS 24.628 [219] and TS 24.229 [204].

3)
When end of quota is reached, the IMS-GWF/AS initiates session termination to the called party by sending a SIP BYE message which is forwarded by the S-CSCF.

4)
The final answer to the SIP BYE message is forwarded by the S-CSCF to the IMS-GWF/AS ending the SIP dialog with the called party. The IMS-GWF/AS does not wait for this response before continuing the message sequence.

5a)
The IMS-GWF/AS establishes a SIP session between the calling party and an MRFC/MRFP for the requested announcement as per TS 24.628 [219] and TS 24.229 [204].

5b)
The MRFP plays the announcement to the calling party.

5c)
When the announcement is complete, the IMS-GWF/AS disconnects the SIP session with the MRFC/MRFP as per TS 24.628 [219] and TS 24.229 [204].

6)
The IMS-GWF/AS initiates session termination to the calling party by sending a SIP BYE message which is forwarded by the S-CSCF.

7)
The IMS-GWF/AS sends a Reserve Units Request[Terminate] reporting the used service units in a Multiple Unit Operation. If the indication in step 2 is to use the granted quota then the quota usage for playing the announcement shall be reported by the IMS-GWF/AS to the OCS in the used service units. This is applicable only for an announcement initiated prior to end of granted quota.

8)
The OCS sends a Reserve Units Response. The online Credit-Control session is terminated.

9)
The final answer to the SIP BYE message is forwarded by the S-CSCF to the IMS-GWF/AS ending the SIP dialog.

	End of changes
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