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5.3.2.2.1.3.0
Introduction 
The following figures show the Reserve Units transactions that are required between the IMS-GWF/AS and the OCS for session-related and session-unrelated IMS procedures.

The SIP messages and Charging Data transactions associated with these charging scenarios are shown primarily for general information and to illustrate the charging triggers. They are not intended to be exhaustive and they depend on the Reserve Units Request triggers configured by the operator.

	Fourth 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. 
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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.
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 Figure 5.3.2.2.1.3.1.4: Message sequence chart for session release.

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.

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 the Reserve Units Response and requests an announcement. 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 MRF/MGW for the requested announcement using one of the methods in TS 24.628 [219].
3b)
The MGW plays the announcement to the calling party.

3c)
When the announcement is complete, the IMS-GWF/AS disconnects the SIP session with the MRF/MGW as per TS 24.628 [219].
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. If the indication in step 3 is set 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.

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 and requests an announcement.

3a)
The IMS-GWF/AS establishes a SIP session between the calling party and an MRF/MGW for the requested announcement using one of the methods in TS 24.628 [219].

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

3c)
When the announcement is complete, the IMS-GWF/AS disconnects the SIP session with the MRF/MGW as per TS 24.628 [219].

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 the Reserve Units Response and requests an announcement. 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 "immediate" or "delayed by x seconds" or "delayed to x seconds before end of quota".
2a)
The IMS-GWF/AS establishes a SIP session between the calling party and an MRF/MGW for the requested announcement placing the called party on hold using one of the methods in TS 24.628 [219].

2b)
The MGW 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 MRF/MGW as per TS 24.628 [219].

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 the Reserve Units Response with a final unit indication and requests an announcement at quota exhaust. Granted quota shall not be used 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 MRF/MGW for the requested announcement using one of the methods in TS 24.628 [219].

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

5c)
When the announcement is complete, the IMS-GWF/AS disconnects the SIP session with the MRF/MGW as per TS 24.628 [219].

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. 

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 the Reserve Units Response and requests an immediate announcement and a final end of quota announcement. Only the announcement information for the immediate announcement may use quota fro the announcement playback.
3a)
The IMS-GWF/AS establishes a SIP session between the calling party and an MRF/MGW for the requested announcement using one of the methods in TS 24.628 [219].

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

3c)
When the announcement is complete, the IMS-GWF/AS disconnects the SIP session with the MRF/MGW as per TS 24.628 [219].

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 MRF/MGW for the requested announcement using one of the methods in TS 24.628 [219].

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

9c)
When the announcement is complete, the IMS-GWF/AS disconnects the SIP session with the MRF/MGW as per TS 24.628 [219].

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. 

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 the Reserve Units Response with a final unit indication and requests an announcement prior to end of quota. Announcement information may indicate whether or not the granted quota for the IMS session shall be used for playing the announcement.
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 MRF/MGW for the requested announcement placing the called party on hold using one of the methods in TS 24.628 [219].

2b)
The MGW 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 MRF/MGW as per TS 24.628 [219].
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 MRF/MGW for the requested announcement using one of the methods in TS 24.628 [219].

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

5c)
When the announcement is complete, the IMS-GWF/AS disconnects the SIP session with the MRF/MGW as per TS 24.628 [219].

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. If the indication in step 2 is set 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.
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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