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Change in Clause 5.2.2

5.2.2 Wf message flows

The flows described in the present document specify the charging communications between WLAN access network and the CDF for different charging scenarios. 

5.2.2.1 Message Flows – WLAN session were WLAN access network support accounting

The following figure shows the Charging Data transactions that are required between 3GPP AAA server and CDF during a WLAN session were the WLAN access network support RADIUS or Diameter accounting.
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Editors Note: Change names on 3GPP AAA server to CDF messages.
Figure 5.2.2.1: Message Sequence Chart for WLAN session when WLAN AN support accounting

1. The WLAN UE establishes a WLAN session.

2. The WLAN access networks starts accounting with a RADIUS or Diameter accounting start request.

3. The 3GPP AAA converts the accounting request to a Charging Data request message and sends it to CDF.

4. CDF opens a WLAN CDR with information in the Charging Data request message.

5. CDF acknowledge the Charging Data request with a Charging Data response message.

6. 3GPP AAA server converts the Charging Data response message to RADIUS/Diameter accounting answer message. It sends the accounting answer to the WLAN access network.

7. The WLAN access networks updates accounting with a RADIUS or Diameter accounting interim request.

8. The 3GPP AAA server converts the accounting message to a Charging Data request message send it to CDF.

9. CDF updates the WLAN CDR with information in the Charging Data request message.

10. CDF acknowledge the Charging Data request with a Charging Data response message.

11. 3GPP AAA server converts the Charging Data response message to RADIUS or diameter accounting answer message. It sends the accounting answer to the WLAN access network.

12. The WLAN access networks stops accounting with a RADIUS or Diameter accounting stop request.

13. The 3GPP AAA server converts the accounting message to a Charging Data request message send it to CDF 
14. CDF updates the WLAN CDR with information in the Charging Data request message. CDF also closes the CDR.
15. CDF acknowledge the Charging Data request with a Charging Data response message.
16. 3GPP AAA server converts the Charging Data response message to RADIUS or diameter accounting answer message. It sends the accounting answer to the WLAN access network.
Note: There can be more then one interim accounting transactions within a WLAN session. CDF/3GPP AAA server defines the interim report interval.
5.2.2.2
Message Flows – WLAN session were WLAN access network not support accounting
The following figure shows the Charging Data transactions that are required between 3GPP AAA server and CDF during a WLAN session were the WLAN access network don’t support RADIUS or Diameter accounting.
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Figure : Message Sequence Chart for WLAN session when WLAN AN don’t support accounting

1. The WLAN UE establishes a WLAN session.

2. The 3GPP AAA generates a Charging Data request message based on information from authentication/authorization and send it to CDF.

3. CDF opens a WLAN CDR with information in the Charging Data Request message.

4. CDF acknowledge the Charging Data request with a Charging Data response.

5. The 3GPP AAA server generates an Charging Data request stop message based on session end information from WLAN AN and send it to CDF.

6. CDF updates the WLAN CDR with information in the Charging Data request message. CDF also closes the CDR.

7. CDF acknowledge the Charging Data request with a Charging Data response.

Note: In this case will up/down link volume counters not be present in the CDRs.


End of Change in Clause 5.2.2

Change in Clause 5.3.2

5.3.2
Wo message flows

The flows described in the present document specify the charging communications between WLAN access network and the OCS for different charging scenarios. 

5.3.2.1 Message Flows – WLAN session were WLAN access network support Diameter Credit Control

The following figure shows the Diameter transactions that are required between 3GPP AAA server and OCS during a WLAN session were the WLAN access network support Diameter Credit Control Application.
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Figure : Message Sequence Chart for WLAN session when WLAN AN support DCC
1. The WLAN UE request a WLAN session.

2. The WLAN access networks starts a Diameter Credit Control session with the 3GPP AAA server.

3. The 3GPP AAA starts a Reserve Unit session with OCS based on the Credit Control Request.

4. OCS performs credit control (rating/reservation of quota).
5. OCS replies with a Reserve Unit Response with a quota (if granted by OCS).

6. 3GPP AAA replies to the WLAN access network with a CCA.
7. If OCS granted quota then WLAN access network will grant the WLAN session.
8. When the quota has expired then WLAN access network send a new CCR for reserving more quota to 3GPP AAA server.
9. The 3GPP AAA sends a Reserve Unit Request message, based on the Credit Control Request, to OCS.
10. OCS performs credit control (rating/reservation of quota).
11. OCS replies with a Reserve Unit Response with a quota (if granted by OCS).
12. 3GPP AAA replies to the WLAN access network with a CCA.
13. When the WLAN session ends, then WLAN access network send a CCR (stop) to the 3GPP AAA server.
14. The 3GPP AAA sends a Reserve Unit Request message, based on the Credit Control Request, to OCS.
15. OCS performs credit control (updates the account/return back unused quota).
16. OCS replies with a Reserve Unit Response.
17. 3GPP AAA replies to the WLAN access network with a CCA.
Note: There can be more then one DCC update transactions within a WLAN session. OCS defines the update report interval depending on the reserved quota.

5.3.2.2
Message Flows – WLAN session were WLAN access network support RADIUS/Diameter accounting (version 1)
The following figure shows the Diameter transactions that are required between 3GPP AAA server and OCS during a WLAN session were the WLAN access network support RADIUS/Diameter Accounting.
Note: the 3GPP AAA server always has a possibility to stop a WLAN session based on requirements on the Wa interface. This functionality can be useful in an online charging case when the user is running out of credit.
Note: The proposed solution must be further investigated if session timeout can be handled in this way or if it must be art of the authentication/authorization command.
Note: This solution only support credit control when charging is based on time. Charging based on volume is also possible, but credit control will not be fully possible. The credit risk can be decreased if short time reservations are used.
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Figure : Message Sequence Chart for WLAN session when WLAN AN support Accounting

1. The WLAN UE request a WLAN session.

2. The WLAN access networks starts an acoounting session with the 3GPP AAA server.

3. The 3GPP AAA initiates a Reserve Unit Request message to OCS.

4. OCS performs credit control (rating/reservation of quota).

5. OCS replies with a Reserve Unit Response with a quota (if granted by OCS).

6. 3GPP AAA server acknowledges the accounting session to WLAN access network.
7. 3GPP AAA server set the session timeout (and termination action to new request) for the WLAN session based on the time quota assigned by OCS.

8. WLAN access network re-authenticates when the timeout has expired.
9. WLAN access network also send an interim ACA to 3GPP AAA server.
10. Based in the ACA and re-authentication messages, AAA server prepares a new Reserve Unit Request and sends it to OCS.
11. OCS performs credit control (rating/reservation of quota).

12. OCS replies with a Reserve Unit Response with a quota (if granted by OCS).

13. 3GPP AAA server acknowledges the accounting session to WLAN access network.

14. 3GPP AAA server set the session timeout (and termination action to new request) for the WLAN session based on the time quota assigned by OCS.
15. When the WLAN session ends, then WLAN access network send a ACR (stop) to the 3GPP AAA server.

16. The 3GPP AAA server prepares a Reserve Unit Request message with information from the ACR and sends it to OCS.
17. OCS performs credit control (updates the account/return back unused quota).

18. OCS replies with a Reserve Unit Response message as acknowledgement.

19. 3GPP AAA server acknowledges the accounting session with an ACA.

Note: There can be more then one Reserve Unit update transactions within a WLAN session. OCS defines the interim report interval depending on the reserved quota.
5.3.2.3
Message Flows – WLAN session were WLAN access network support RADIUS/Diameter accounting (version 2)

The following figure shows the Diameter transactions that are required between 3GPP AAA server and OCS during a WLAN session were the WLAN access network support RADIUS/Diameter Accounting.
Note: the 3GPP AAA server always has a possibility to stop a WLAN session based on requirements on the Wa interface. This functionality can be useful in an online charging case when the user is running out of credit.
Note: This solution only support credit control when charging is based on time. Charging based on volume is also possible, but credit control will not be fully possible. The credit risk can be decreased if short time reservations are used.
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Figure : Message Sequence Chart for WLAN session when WLAN AN support Accounting

1. The WLAN access networks starts authentication/authorization with the 3GPP AAA server.

2. The 3GPP AAA initiates a Reserve Unit Request to OCS.

3. OCS performs credit control (rating/reservation of quota).

4. OCS replies with a Reserve Unit Response with a quota (if granted by OCS).

5. 3GPP AAA server responses to the WLAN access network for authentication/authorization with a session timeout (and termination action to new request) based on the reserved quota.
6. WLAN access network.starts an accounting session.

7. 3GPP AAA servers acknowledge the accounting message.
8. WLAN access network re-authenticates when the timeout has expired.

9. Based on the re-authentication messages, AAA server prepares a new Reserve Unit Request message and sends it to OCS.

10. OCS performs credit control (rating/reservation of quota).

11. OCS replies with a Reserve Unit Response message with a quota (if granted by OCS).

12. 3GPP AAA server responses to the WLAN access network for authentication/autorization with a session timeout (and termination action to new request) based on the reserved quota.

13. WLAN access network.sends an accounting interim report to 3GPP AAA server.

14. 3GPP AAA servers acknowledge the accounting message.

15. When the WLAN session ends, then WLAN access network send an ACR (stop) to the 3GPP AAA server.

16. The 3GPP AAA server prepares a Reserve Unit Request message with information from the ACR and sends it to OCS.

17. OCS performs credit control (updates the account/return back unused quota).

18. OCS replies with a Reserve Unit Response message as acknowledgement.

19. 3GPP AAA server acknowledges the accounting session with an ACA.

Note: There can be more then one Reserve Unit update transactions within a WLAN session. OCS defines the interim report interval depending on the reserved quota.

5.3.2.4
Message Flows – WLAN session were WLAN access network don’t support RADIUS/Diameter accounting

The following figure shows the Diameter transactions that are required between 3GPP AAA server and OCS during a WLAN session were the WLAN access network don’t support RADIUS/Diameter Accounting.

Note: This solution only support online charging when the charging model is based on time. The WLAN user can be over charged because 3GPP AAA server and OCS will never know when the WLAN session ends. OCS will stop change when the last re-authentication timeout has expired.
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Figure : Message Sequence Chart for WLAN session when WLAN AN don’t support Accounting

1. The WLAN access networks starts authentication/authorization with the 3GPP AAA server.

2. The 3GPP AAA initiates a Reserve Unit Request to OCS.

3. OCS performs credit control (rating/reservation of quota).

4. OCS replies with a Reserve Unit Response message with a quota (if granted by OCS).

5. 3GPP AAA server responses to the WLAN access network for authentication/authorization with a session timeout (and termination action to new request) based on the reserved quota.

6. WLAN access network re-authenticates when the timeout has expired.

7. Based on the re-authentication messages, AAA server prepares a new Reserve Unit Request and sends it to OCS.

8. OCS performs credit control (rating/reservation of quota).

9. OCS replies with a Reserve Unit Response with a quota (if granted by OCS).

10. 3GPP AAA server responses to the WLAN access network for authentication/authorization with a new session timeout (and termination action to new request) based on the reserved quota.
11. When the authentication timeout expires and new re-authentication has been performed, then the WLAN session will be handled as closed.
12. The 3GPP AAA server prepares a Reserve Unit Request (stop), with used units as the authentication timeout, and sends it to OCS.

13. OCS performs credit control (updates the account/return back unused quota).

14. OCS replies with a Reserve Unit Response as acknowledgement.

Note: There can be more then one interim DCC transactions within a WLAN session. OCS defines the interim report interval depending on the reserved quota.
Note: To be sure that the WLAN session ends when the Authentication Lifetime expires, the 3GPP AAA server can stop the session over the Wa interface.
Add flow for PDG – OCS.
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