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Introduction
Currently there are three solution proposals in TR 23.813 for the key issue 3 (QoS and Gating control based on spending limits). Alternative 2 proposes to define a new reference point between the PCRF and the OCS called Sy. The other two alternatives propose to transfer information between PCRF and OCS via PCEF by using existing Gy and Gx reference points. Alternative 3 in addition proposes some enhancements to Gx and Gy to realize the "QoS and Gating control based on spending limits".
In this discussion paper, we have made an analysis of signaling efficiency between these two types of solutions, since the alternative 1 and 3 are based on the same principle, i.e. they rely on the information exchange over Gy and Gx. The analysis is done from a PCEF signaling load point of view, since the impact on this network element is the main difference between the two types of solutions. The analysis is limited to the non-roaming case and it further on assumes that GTP based S5 (or Gn) is used. 
Discussion:
Three relevant use cases among PCC related procedures are analyzed in this document:

· PDN Connection Establishment

· OCS initiated update due to the spending limits is reached

· Establishment  of a dynamic service via Rx
Note that for the third use case, though there is no difference in efficiency if credit is available for the requested AF service. However there is a big difference if the credit is restricted for some reason and we therefore include this scenario into the analysis.
1. PDN connection establishment:
During PDN Connection establishment, the OCS provides an initial credit indication to the PCRF. Based on this information the PCRF performs a policy decision. The following diagrams compare the signalling procedure when Sy or Gy+ and Gx are used.

[image: image1]
Figure 2: IP-CAN Session Establishment; Sy in use
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Figure 3: IP-CAN Session Establishment, Gy+ and Gx+ in use
2.  At a Charging Policy Event triggered by spending limits:
When a threshold for spending is reached in the OCS it needs to notify the PCRF.  The PCRF provides an updated policy decision to the PCEF based on this input. The following diagrams compare the signalling procedure when Sy or Gy+ and Gx are used.

[image: image3]
Figure 4: Charging Policy Event triggered by spending limits, Sy in use


[image: image4]
Figure 5: Charging Policy Event triggered by spending limits, Gy+ and Gx in use

3. Dynamic service setup based on AF interaction
When a new AF controlled service is set up the AF needs to inform PCRF about the service. Based on this the PCRF derives PCC rules etc. However, in case online charging is used the OCS needs to be queried if the service can be authorized or not since e.g. credit may or may not be available or a certain threshold has been reached that implies that the service can not be allowed. The following diagrams compare the signaling flows for this scenario. 

[image: image5]
Figure 6: The rejection of an AF controlled service due to denial from OCS, Sy in use

[image: image6]
Figure 7: The rejection of an AF controlled service due to denial from OCS, Gx+ and Gy+ in use
Conclusion

The analysis show that for the considered use cases the use of Sy is clearly less demanding for the PCEF with regards to signaling. The additional signaling compared when alternative 1 or alternative 3 is used is significant. It should be noted that the additional signaling and relaying of information between Gy and Gx consumes unnecessary PCEF processing and memory resources.
The analysis is applicable only for the non-roaming case and for roaming with home routed access. For roaming with visited access, i.e. local breakout, the total signaling over S9 and via proxy-OCS (if applicable) must also be taken into account. Note that a prerequisite for solution alternative 3 for the local breakout scenario is that the PCEF in the visited network actually supports the proposed Rel-10 additions. If Sy is used the compliance level of the PCEF is not an issue since Sy is operator internal.

It is proposed that SA2 takes the provided analysis into account when the different solutions are evaluated and that SA5 are notified.
Proposal

The following changes are proposed to TR 23.813

* * * Begin First Change * * * *

4.3.3

Comparison of alternatives

4.3.3.x
Signalling efficiency

This section provides a high level analysis of the proposed solution alternatives from a signalling efficiency point if view.
Table 4.3.3.x: Comparison of number of required Gx and Gy messages for PCEF to handle
	
	PDN Connection Establishment
	Threshold breach at the OCS
	Establishment of Dynamic service

	Alternative 1
	6-8 messages
	6-8 messages
	Same as pre-Rel-10

	Alternative 2
	4 messages
	2-4 messages
	No PCEF signalling in case the service is not authorized due to the credit indication received from the OCS

	Alternative 3
	6-8 messages
	6-8 messages
	Same as pre-Rel-10


4.3.3.y
Roaming

This section provides a brief analysis of the proposed solution alternatives for the existing roaming scenarios.
Table 4.3.3.y: Comparison of roaming scenarios
	
	Non-roaming
	Home Routed Access
	Visited Access

	Alternative 1
	Operator internal
	Operator internal
	Works with pre-Rel-10 Gx and Gy. 

	Alternative 2
	Operator internal
	Operator internal
	Operator internal

	Alternative 3
	Operator internal
	Operator internal
	Requires Rel-10 functional support in VPLMN (PCEF, V-PCRF) 


* * * End Changes * * * *
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2-4 messages to and from PCEF when a spending limit is reached in the OCS.
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6. OCS provides new credit information for the possibly updated Charging keys. 
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2. PCEF requests authorization of allowed services and PCC Rules information.
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4 messages to and from PCEF for setting up an IP-CAN session. No PCEF impact compared to the previous releases.
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8. PCEF may have to update On-line charging session due to the new Policy Decisions. 











7. PCRF sends the “final” Policy decision based on the information provided by OCS. 





6. PCEF transfers the credit indication for QoS control based on spending limits.





5. OCS provides credit information . It also includes an initial credit indication as the input for the PCRF to perform QoS control based on spending limit.





4. PCEF initiates On-line charging session.
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3. PCRF acknowledges the IP-CAN establishment and provides an "early" policy decision. 
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2. PCEF requests authorization of allowed services and PCC Rules information.
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6-8 messages to and from PCEF for setting up an IP-CAN session.�50-100% more signalling compared to when Sy is used.
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8. OCS provides new credit information for the possibly updated Charging keys. 





7. PCEF may update On-line charging session due to the new Policy Decisions. 





4. OCS provides a new credit indication as input for the PCRF to perform QoS control based on spending limits.





3. PCEF performs a re-authorization.





2. PCEF acknowledges the request.





1. A spending limits is reached and the OCS triggers the PCEF to do a re-authorization.








6. PCRF provides an updated Policy decision.





5. PCEF transfers the credit indication for QoS control based on spending limits.
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6-8 messages to and from PCEF when a spending limit is reached in the OCS. 100-200% more signalling compared to when Sy is used.
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9. OCS provides the credit information for the possible updated Charging key. 











4. OCS replies with a credit indication (e.g. “limit reached”).





3. PCRF queries the OCS over Sy.





2. PCRF acknowledges the  request.





1. AF provides new service information to the PCRF.





There is no signalling needed towards PCEF if the corresponding service is not allowed due to OCS restrictions.
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10. AF acknowledges the termination. 





9. PCRF terminates Rx session. 
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8. PCRF sends an updated Policy decision and removes the associated PCC rules.





7. PCEF transfers the credit indication to the PCRF.





6. OCS includes a new credit indication (e.g. “limit reached”).





5. PCEF updates On-line charging session based on the new Policy decision.





3. PCRF sends the updated Policy decisions.





4. PCEF acknowledges the provisioning. 
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2. PCRF acknowledges the request.





1. AF provides new service information to the PCRF.





6 messages to and from PCEF if the corresponding service is restricted e.g. by available credit in OCS.
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5. PCRF terminates the Rx session for the new requested service due to the credit indication from OCS.





6. AF acknowledge of the termination.
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