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1
Decision/action requested

The present document offers an informative base for discussion on the QoS and Gating Control.
2
References

3GPP TS 23.203: "Technical Specification Group Services and System Aspects; Policy and charging control architecture".
3GPP TS 23.813: "Technical Specification Group Services and System Aspects; Study on Policy solutions and enhancements ".
3GPP TS 29.212: " Technical Specification Group Core Network and Terminals; Policy and Charging Control over Gx reference point".
3GPP TS 32.251: "Telecommunication management; Charging Management; Packet Switched (PS) domain charging ".
3
Rationale

For the Policy and Charging Control, the requirement of spending limits and subscriber balance based policy control has been identified as a key issue. In SA2 and SA5 respectively, some options have been proposed. This contribution presents a summary and provides further justification for the solution.
TS23.203 R9 mentions:
The solution has been provided to apply usage monitoring for the accumulated usage of network resources on per IP-CAN session and user basis, and enforce dynamic policy decisions based on the total network usage in real-time.
 In the solution, PCRF acquires information about total allowed usage per PDN and UE, and requests the Usage report trigger from PCEF, and provides the necessary usage threshold(s) upon which the PCEF shall report to the PCRF. The PCEF gathers and reports usage information for a certain Monitoring key when certain conditions are met. Usage is defined as volume of user plane traffic.
TR23.813 providing two options:
Alternative solution 1 – configuration based solution:

The PCRF and the OCS are configured appropriately, the QoS control based on spending limits proceeds in the following way:

· The PCRF applies a service specific Charging Key A for the service (that is not shared with any other service of the UE in this PDN connection) together with the QoS that is intended to be used before the spending limit is reached. In addition, the PCRF sets the “out of credit” event trigger.

· The OCS receives the Charging Key A during the credit management interaction and starts (or continues) to measure the parameter that is subject to the spending limit control (i.e. time, volume and/or event) in addition to the normal charging functionality.

· Once the OCS detects that the spending limit is reached, it denies any further credit to the PCEF. In addition, the OCS may set the Termination Action to “Allowing the packets to pass through” to enable the continuation of the service.

· The PCEF reports the “out of credit” event to the PCRF together with the corresponding PCC rule. 

· The PCRF can now react and modify the PCC rule according to the operator configuration. The PCRF would select a different Charging Key B and the QoS that has to be applied after reaching the spending limit. 

· The PCEF enforces the modifications for the PCC rule and may need to modify the bearer or even bind the PCC rule to a different bearer. In addition, the new Charging Key B is used for the credit management.

· The OCS receives the new Charging Key B and continues to grant credits for this service.
Alternative solution 2 – new reference point (Sy) between PCRF and OCS:
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In the solution, a new reference point Sy between the PCRF and the OCS is defined for enabling transport of indications about charging related events from the OCS to the PCRF. At IP-CAN session establishment, the PCRF initiates Sy session for interaction with the OCS prior to sending acknowledge of IP-CAN session establishment to the PCEF. The OCS can notify the PCRF over the Sy interface whenever there is charging related event occuring that the PCRF has subscribed to.
The Sy reference point shall support to provide the following indications:

-  Provisioning of indication based on credit balance (e.g. when OCS decides that a prepaid subscriber has reached a balance limit)

-  Provisioning of indication per rating group or per IP-CAN session based on previously consumed volume or spending limits (e.g. when OCS decides that a previously consumed volume or spending limit per period has reached a certain value). 
SA5 discussed one company proposal.
In the solution, “Qos change” can be  triggered by the OCS based on its internal information as follows:.
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A new indication is defined as follows:

•
An action set to “Qos level Update”

•
An abstract “QoS level” information commonly interpreted by the PCRF and the OCS.
When certain conditions are met, the OCS passes to the PCEF an indication including the QoS level to be applied. The PCEF notifies to the PCRF an OUT_of_Credit event together with the indication. The PCRF resolves the indication as a QoS upgrade or QoS downgrade with Qos level indicated, and derives the new PCC Rule(s).
· In this proposal, the QoS information and policy making should be negociated/configured between PCRF/OCS. Whatever, it implies that communication between PCRF and PCEF is needed eventhough. 
· It does need other handling and interaction designed for offline charging. For offline charging, without OCS the mechanism can’t be applied, the online/offline subscriber will not have same experience.
The present discussion paper provides futher analysis for QoS and Gating Control based on spending limit.

4
Detailed proposal

4.1 Basic Analysis

For Account/Balance and usage spending based QoS Control scenario, for the new QCI/ARP applied, the following input might be needed:
	Information for QoS Level decision making
	Source

	Account Balance Information
	OCS

	Spending usage
	For online charging: OCS

	
	For Offline Charging: CDF or ther facility

	Customer Service Consuming configuration
	Charging domain, OCS, SPF etc

	Rating Information
	Charging domain, OCS

	Other info: TBD
	TBD


The option of how the decision of QoS level change be send to PCEF: 

· Through PCRF TO PCEF, upon receiving notification from external entities(OCS, SPF, etc), PCRF appy new QoS level information to PCEF through Gx

· Through OCS to PCEF, to extend Gy reference point.

4.2 Oustanding issues 
In consideration of proposed possibilities by SA2/SA5, the solution itself does need to 

· Communication between PCRF/OCS is needed, whatever realtime and non-real time, for indication upon of  Account Balance threshold, accumulated usage threshold, or indication for new QoS Level(QCI/ARP) proposed by OCS.
· It’s upon further discussion for wether the solution should keep the interaction between OCS and PCEF as only Credit control part or addition of other command information, like Final_Unit_Information

· It’s needed to evaluate how the behaviour of PCEF/PCEF for offline charging, online charging should be kept same, in consideration in some case there is no OCS.
4.3 Proposal

· To  SA5, SA2: to evaluate the basic analysis and discuss/feedback the outstanding issue

· If the approach can be accepted, an across SA5/SA2 WI/task is created to deliever an end2end Standard solution.
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