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1. Introduction

Previous discussions in SA2 have noted that the relationship between the ‘charging rules’ or ‘charging policy’ and the existing Service Based Local Policy for QoS needs to be studied. This contribution examines this relationship. We also look at different sources of policy, namely default, subscription-based and service-based.

We first note that ‘charging policy’ and ‘QoS policy’ are in principle completely independent. It is possible to have one without the other and the policies applied for charging may in principle be independent of the policies applied for QoS. It is important that the technical solution maintains this independence, even if, in practice, operators will apply relationships between the two.

Secondly, although the term ‘charging rules’ is used in the TR presently, the term ‘charging policy’ is probably, in reality, a better term. The need to avoid confusion between charging policy and QoS policy is important, but should not override the need for consistent application of terminology. Also, as we shall see below, the more important distinction is between service-based and subscription-based policy – as discussed in contribution S2-030874, this is where we should draw the line between the existing Go interface and new interfaces.

2. Definitions

Charging Policy: A definition of a traffic flow (e.g. a set of IP packet classifiers) for which separate charging is to be carried out

QoS Policy: A definition of a traffic flow (e.g. a set of IP packet classifiers) for which QoS limits apply (e.g. maximum Traffic Class and bandwidth)

Service Based (QoS/Charging) Policy: A QoS or Charging Policy which has been identified dynamically by the service (application) layer, based on the user’s interaction with the service in real time. 

Subscription Based (QoS/Charging) Policy: A QoS or Charging Policy which is specific to a given user i.e. which is defined in the users subscription.

Default (QoS/Charging) Policy: A QoS or Charging policy which applies to all users, in the absence of or in addition to Service Based and Subscription Based policies.

3. Service Based vs Subscription Based

The above definitions identify three kinds of (QoS/Charging) Policy: Default, Service-based and Subscription-based. In total we have six kinds of policy. Support for these in the existing UMTS standards is described in the following Table:

	
	QoS
	Charging

	Default
	No standards support. May be provided locally at the GGSN.
	Implicitly provided on granularity of APN and UMTS Traffic Class.

	Subscription Based
	R99: provided through standard GPRS subscription information.

Granularity of traffic flow identification is per APN, using the HLR QoS subscription and the UE requested QoS for QoS negotiation.
	R99: implicitly provided on the granularity of APN and UMTS Traffic Class.

	Service Based
	R5: provided for IMS on the granularity of PDP Contexts
	Not provided


4. Granularity

As noted above, the existing capabilities are provided on varying levels of granularity. For example, whilst it is possible to apply subscription-based QoS policy in R99, it is not possible to apply a different policy to different flows within an APN where the user has requested the same QoS.

A finer level of granularity would be to apply the policy per PDP Context. This is only really meaningful for Service-Based policy, where the network has knowledge of the type of PDP Context that the user ‘‘is expected’ to establish. Without this, the user is free to establish any kind of PDP Context allowed by their subscription policy.

A finer level still would be to apply the policy to individual Layer 3 flows (IP flows), and indeed this is the intention of the IP flow charging work item, and the IP flow Policy work item, for Charging and QoS policies respectively.

5. Subscription based policy

Section 4.3 of the TR on  IP flow charging states: “It shall be possible to apply different charging rules for different users or groups of users”.  This essentially identifies subscription-based charging policy as in scope. However there has been no further consideration so far in SA2 of subscription-based QoS policy. The idea has been raised in SA1, though, and it is a common operator requirement to be able to control user access to services on a finer granularity than just APNs.

We think that it is important to consider all aspects of the problem when designing solutions, even if solutions to all for components are not required in the R6 timeframe.

In practice, subscription-based QoS policy, based on the definitions above, would mean that the operator could put in place restrictions, on a per user basis, on the sites/servers that a user can access, and on the QoS they are allowed when accessing those sites/servers. Further study would be required as to the types of restrictions, other than just allow/deny, that could be applied.

6. Home vs Visited control

Subscription-based QoS and Charging Policies are by definition controlled from the Home Network. They may be enforced by the Home or Visited network or a combination. There are scenarios, therefore, in which the control interface for Subscription-based policy needs to be inter-domain (e.g. MAP).

Service-based QoS and Charging Policies are ‘local’ in the sense that they are controlled and enforced in the network local to the GGSN. Service-based policies are only applicable in the case that there is service layer intelligence in this network (e.g. the P-CSCF in the IMS case). In particular, this means that control interfaces for Service-based QoS and Charging policies never need to be inter-domain.

Default QoS and Charging Policies may be applied in the Home or Visited network.

7. Real-time requirements

Service-based QoS and Charging policies are highly ‘real-time’ in the sense that the policy itself is only identified at the point at which the user accesses the service, and the policy is then only valid for the lifetime of a single session. 

By contrast, default and subscription based policies are identified when the user first connects to the network and do not change whilst the user is connected.

The requirements on the protocols used for policy control are therefore significantly different between the two.

8. Example architecture

In order to draw together the concepts described above, we provide an example of an architecture which encompasses all the above requirements. This is presented in order to provide a complete picture of how the above concepts can be cleanly combined into a simple architecture.

We first note that, based on the considerations of sections 6 and 7 above, there are significant differences between service-based and subscription-based policy, which lead us to handling these different types of policy using separate interfaces. We also note that subscription-based policy will likely be required sooner than service-based policy, and this would suggest we avoid coupling the two.

Secondly, as in S2-030874, we note that there are considerable synergies between QoS policy and Charging Policy – namely the requirement to identify traffic flows. Although the traffic flows used for QoS policy and those used for Charging policy may well be different (at least in the subscription-based case) this synergy suggests that these two distinct kinds of policy can be controlled using a single interface.

Finally, we suggest that wherever possible, policies should be applied at the GGSN, rather than the SGSN. Application of policy at the SGSN means that possibilities are always limited by the capabilities available in the networks of an operators roaming partners. Application at the GGSN means that the policy is entirely under Home Network control in a larger number of cases.

An example complete architecture is shown in the following figure.

We introduce a ‘Subscriber Policy Function’ which provides Subscription based policies for both QoS and Charging to the GGSN (generalised here to Traffic Plane Function). Whether the Subscriber Policy Function uses subscription information from the HSS would need to be studied. This acts in addition to the existing subscription-based QoS policy applied at the SGSN using MAP.

The interface between Traffic Plane Functions and Subscriber Policy Function is called Gxx, since the Subscriber Policy Function subsumes the functions of the Differentiated Charging Function with respect to provision of charging rules/policies. This could be, for example, RADIUS  (or DIAMETER) since the GGSN already supports RADIUS interactions on initial user connection.

The Subscriber Policy Function provides charging policies which apply equally for on-line and off-line charging. Splitting this function from the Online Charging System means that some coordination would be required between the two. This is so that the Online Charging System can recognise charging information generated according to the policies supplied by the Subscriber Policy Function. This coordination could be achieved, for example, through a common naming system for policies which is understood by both SPF and OCS.
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Note: the Gy and Ro interfaces are only used for online charging.

The Rf and Gz interfaces are only used for offline charging

The Go and Gq interfaces are used for Service Based policy (whether charging is offline or online)

The Gxx interface is used for subscription-based and (possibly) default policy (whether charging is online or offline).

Default policy could instead be configured at the Traffic Plane Function.

The architecture shown above has a number of advantages:

· A clean decoupling of service-based and subscription based policies. One can be deployed without the other. Potential requirements for inter-domain communication for subscription-based policies can be considered without impacting Service-based policies.

· A clean decoupling of policy provision (which applies for both online and offline charging) and the Online Charging System – this was not provided by the previous ‘combined Gx’ reference point.

· A common solution for the common requirement of Charging and QoS policy – namely IP flow identification

· The possibility for Subscription-based policy to be stored in the HSS. This could potentially be an ‘opaque’ block of data stored by the SPF in a similar way to that supported on the Sh interface.

9. Proposal

· Add the definitions to the section 3.1 of the TR.

· Rename ‘Charging rules’ to ‘Charging policy’ in the existing text of the TR.

· Add to the TR in 5.1:

“There are significant differences between service-based and subscription-based policy, so these different types of policy are applied through separate interfaces. Decoupling the two will allow subscription-based policy and service-based policy to be deployed independently.

A single interface is used for QoS policy and charging policy. The traffic flows used for QoS policy and those used for Charging policy may be different.

Policies shall be applied at the GGSN, rather than the SGSN. This means that possibilities are not limited by the capabilities available in the networks of an operators roaming partners. Application at the GGSN means that the policy is entirely under Home Network control in a larger number of cases.
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Figure 5.1 – Overall architecture for service-flow-based online bearer charging
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Figure 5.2 – Overall architecture for service-flow-based offline bearer charging

The ‘Subscriber Policy Function’ provides Subscription based policies for both QoS and Charging to the Traffic Plane Function. It is FFS whether this device uses subscription information from the HSS. This acts in addition to the existing subscription-based QoS policy applied at the SGSN using MAP. The interface between Traffic Plane Functions and SPF is called Gxx. This could be, for example, RADIUS  (or DIAMETER) since the GGSN already supports RADIUS interactions on initial user connection.

The Subscriber Policy Function provides charging policies which apply equally for on-line and off-line charging. The Online Charging System needs to recognise charging information generated according to the policies supplied by the Subscriber Policy Function. This coordination could be achieved, for example, through a common naming system for policies which is understood by both SPF and OCS.

The Gy and Ro interfaces are only used for online charging.

The Rf and Gz interfaces are only used for offline charging

The Go and Gq interfaces are used for Service Based policy (whether charging is offline or online)

The Gxx interface is used for subscription-based and (possibly) default policy (whether charging is online or offline).

Default policy could instead be configured at the Traffic Plane Function.”
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