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1 Introduction

The IP BS manager is responsible for user and control plane functions to inter-work between the UMTS core network and the external IP network, and to interface with IP policy control.   In the control plane, the IP BS manager performs admission control on UMTS bearers to ensure that the aggregate traffic entering a Diffserv class does not exceed provisioned limits.  The IP BS manager also performs authorization and admission control on UMTS bearers to support IP policy control.   Optionally, the IP BS manager may process RSVP messages, either as an RSVP capable router or as an RSVP proxy for the UE.  In the user plane, the IP BS manager acts as Diffserv edge function providing traffic conditioning on traffic aggregates.  The IP BS manager also acts as an IP policy enforcement point, providing additional destination restriction and traffic conditioning for individual IP flows.   

This contribution provides a preliminary functional model of the IP BS manager in the GGSN, which is intended to clarify our understanding of the normative behavior.   The text of Sections 2 and 3 are proposed for inclusion in 23.207 as the basis for further work.

2 Control Plane Functions

The control plane functions of the IP BS manager are invoked via the translation/mapping function as a result of UMTS signaling, through IP layer QoS signaling (e.g., RSVP), and through the policy control interface.  

The control plane of the IP BS manager is responsible for service mapping between the UMTS service request and IP network capabilities, including:

· selecting an appropriate PHB, or set of PHBs, for the requested service;

· performing authorization for the bearer taking into account operator-provisioned information, IP policy information from PCF, and information provided in PDP context activation/modification messages;

· performing admission control on the resource request taking into account local resource availability in the appropriate Diffserv class;

· (optionally) initiating RSVP signaling towards the external IP network;

· (optionally) processing RSVP signaling to/from the UE and external IP network;

· configuring traffic conditioning functionality in the user plane.

To select the appropriate PHB and perform IP layer authorization, the IP BS manager must be provisioned with the following information for each UMTS class and APN: 

· mapping from UMTS class to a local PHB and DSCP for marking packets forwarded into the external IP network;

· flag indicating whether IP policy control is used.

On receipt of a PDP Context Activation/Modification request, the UMTS BS manager sends an indication to the IP BS manager via the translation/mapping function.  The indication includes the UMTS class and authorization token contained in the PDP Context Activate or Modify message and a mapping of the UMTS traffic parameters for the UMTS bearer into equivalent IP traffic parameters
.   The indication may include a classifier for the uplink IP flow, if the UE provided this information.

On receipt of this indication, the IP BS manager selects the appropriate PHB, and performs IP layer authorization and admission control checks.  It may initiate RSVP signaling towards the external IP network if the UE included an uplink classifier.  If the local authorization and admission control checks are successful and RSVP is not used, the IP BS manager notifies the UMTS BS manager via the translation/mapping function that the bearer setup can proceed.  If RSVP is used, the IP BS manager verifies that end-to-end IP layer resources are available before notifying the UMTS BS manager that the bearer setup can proceed.

The IP BS manager performs an admission control check on the aggregate traffic from all UMTS bearers entering a Diffserv class to determine if a new UMTS bearer shall be admitted.  If IP policy control is used for the UMTS class and APN, the IP BS manager additionally uses IP policy-based authorization to determine if the UMTS bearer shall be admitted.  The authorization check shall verify that the aggregate traffic from the UMTS bearer or bearers associated with a specific authorization token is within an aggregate resource "envelope" determined by the set of "matching" authorization objects
.  The "matching" authorization objects are defined to be the set of authorization objects associated with the same authorization token and PHB as the UMTS bearer.

To perform IP policy control, the IP BS manager maintains a Local Decision Point (LDP) as a local cache of authorization objects.  The PCF may push authorization objects to the LDP via the policy control interface to configure local policy.  Alternatively, if the LDP does not contain any authorization objects for a specific authorization token during UMTS bearer setup, the IP BS manager pulls the set of matching authorization objects from the PCF via the policy control interface. 

If authorization and admission control are successful, the PCF shall have the ability to subsequently enable a set of IP flows using the policy control interface.  On receipt of a command to commit the QoS resources, the IP BS manager configures its user plane to enable IP forwarding towards the external IP network for traffic on the UMTS bearer, and to perform traffic conditioning on the authorized IP flows. 

RSVP may be used by the UE to ensure end-to-end QoS for IP flows.  On receipt of an RSVP message from the UE, the IP BS manager performs per flow authorization and admission control checks using the authorization token and additional objects in the RSVP message.  The authorization token in the RSVP message must be identical to one of the authorization tokens used on a UMTS bearer from the UE.  The IP BS manager may pull additional authorization information from the PCF if the LDP does not contain an authorization object consistent with the RSVP message.  If the authorization and admission control checks are successful, the IP BS manager propagates RSVP signaling towards the external network to verify end-to-end QoS.   

On receipt of an RSVP message from external IP network, the IP BS manager must determine whether it is acting as an RSVP proxy for the UE or acting as an RSVP enabled router.   Details of how this determination is made are FFS.

3 User plane functions

The user plane of IP BS manager sits at the border of the external IP (Diffserv) network, and is responsible for performing traffic conditioning on each Diffserv aggregate.  Pre-conditioning traffic before it is sent to the Diffserv network enhances the ability of the IP network to provide quantitative services using aggregate traffic control.  

When policing is done on an aggregate basis without regard for the individual flows making up each aggregate, it is possible for a misbehaving flow to claim more than its fair share of resources within the aggregate, thereby degrading the service provided to other flows or violating destination restrictions imposed by the PCF.   Per flow traffic conditioning ensures that policy-controlled traffic is subject to destination, bandwidth, and Diffserv class restrictions as authorized by the PCF. 

For IP flows subject to IP policy control, the IP BS manager conditions traffic at a per flow granularity through a combination of policing and packet marking.   This per flow traffic conditioning does not require complex per flow queueing structures; implementations may use a virtual queue per flow, dropping or marking each packet before it is enqueued in the aggregate queue.   All traffic from a UMTS bearer subject to IP policy control is dropped except for those flows for which packet forwarding has been enabled via the control plane.

The user plane of the IP BS manager is configured via the control plane.  This includes static configuration of aggregate traffic conditioning parameters and dynamic configuration of per flow traffic conditioning parameters.

4 Proposal

This contribution proposes that the following sub-sections be added to Section 5.1.1.2 of TS 23.207.   It is anticipated that Section 5.1.1.2 will need to be subsequently revised for consistency prior to the next S2 plenary meeting.

------------------------------------------------------------------------------------------------------------

5.1.1.2.4 Control Plane of IP BS manager in GGSN

[Section 2 of this contribution]
5.1.1.2.5 User plane of IP BS manager in GGSN

[Section 3 of this contribution]




















































� The result of this mapping may be described logically as an equivalent IP flowspec (consistent with RFCxxxx) denoted flowspec-U, although the actual mapping is implementation specific.


� The resource envelope associated with a set of authorization objects may be described logically as an equivalent IP flowspec for the set of authorized IP flows, denoted flowspec-A.  The UMTS bearer is admitted so long as flowspec-U <= flowspec-A.





