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1 Proposal

It is proposed that Annex D, containing Interactions between QoS and Call Signaling, be enhanced as follows and moved to a new subsection of 5.5, 5.5.5.  

The QoS interactions shown in the call flow diagram contained in Annex D have been incorporated into the call flow procedures in sections 5.7 and 5.8, and does not need to appear separately in normative text – therefore the call flow diagram should be deleted.

5.5.5
Interaction between QoS and call signaling

The GGSN contains a Policy Enforcement Function that has the capability of policing packet flow into the IP network, and restricting the set of IP destinations that may be reached from/through a PDP context according to a packet classifier.  This ‘gate’ function has an external control interface that allows it to be selectively ‘opened’ or ‘closed’ on the basis of IP destination address and port– when open the gate allows packets to pass through (to the destination specified in the classifier), and when closed no packets are allowed to pass through.  The control is performed by a Policy Control Function located within the P-CSCF.
There are four interactions between the Policy Control Function (located within the P-CSCF) and the Policy Enforcement Function (located within the GGSN):

1.
authorization for UMTS and IP resources (i.e. beyond the GGSN).  This establishes the ‘gate’ described above.

2.
enable media stream authorized in (1), e.g. ‘open’ the ‘gate’

3.
disable media stream authorized in (1), e.g. ‘close’ the ‘gate’


4.
Indication from the GGSN to the P-CSCF of PDP Context release.
There are two interactions between the UE and the GGSN:

1.
allocate the UMTS resources and IP resources (i.e. beyond the GGSN), within the previous authorization from the P-CSCF

2.
Release UMTS and IP resources

These requirements and functional description of these interactions are explained further in the following sections.  The complete specification of the interface between the Policy Control Function and the Policy Enforcement Point, and between the UE and the GGSN, are contained in TS23.207.

5.5.5.1
Authorization of UMTS and IP QoS Resources

The GGSN serves as the Policy Enforcement Point that implements the policy decisions for  performing admission control and authorizing the UMTS and IP BS QoS Resource request, and policing IP flows entering the external IP network.

Authorization of UMTS and IP QoS Resources shall be required for access to the IP Multimedia Subsystem.  This authorization may be in the form of a subscription, or per-session.  The GGSN shall determine the need for authorization, possibly based on provisioning and/or based on the APN of the PDP context.

When authorization is based on a subscription, it is based on mechanisms defined in R99.

When authorization is per-session, the authorization shall be made prior to the allocation request from the UE.  This authorization may be given to the GGSN from the P-CSCF via a ‘Push’-type of interface, or may be ‘Pulled’ from the P-CSCF by the GGSN when the allocation request is received from the UE.  The authorization shall include an Authorization-Token, which shall also be provided by the UE in the allocation request, which enables accurate matching of requests and authorizations.  This authorization token shall be assigned by the P-CSCF, possibly in consultation with the GGSN, and may contain information that identifies the P-CSCF that generated the token.  The authorization shall include limits on IP packet flows, and may include restrictions on IP destination address and port.  These restrictions may take the form of a flowspec and filterspec, as defined in RFC2205.  The P-CSCF shall use the SDP contained in the SIP signaling to calculate the proper authorization.  The authorization shall be expressed in terms of the IP resources to be authorized.

Authorization may contain information used by the network operator to correlate usage records generated by the GPRS system with those generated by the IP Multi-Media Subsystem.  Such a correlation identifier, if included in the authorization, shall be provided to the GPRS elements that generate such usage records.

Authorization information, combined with the QoS allocation request from the UE, shall be sufficient for the GGSN to initiate an RSVP exchange with the remote endpoint of the IP packet flow.  

5.5.5.2
Enable Media Stream

The P-CSCF, serving as the Policy Control Function, provides a final decision about enabling the allocated QoS resources for per-session authorizations. If authorization is by subscription, the media stream may be enabled immediately by the GGSN.

The GGSN  enforces the policy decisions.  The GGSN may restrict any use of the UMTS resources prior to this decision from the PCF.  The GGSN shall restrict any use of the IP resources prior to this decision from the PCF.  

5.5.5.3
Disable Media Stream

The P-CSCF, serving as the Policy Control Function, provides a final decision about enabling the allocated QoS resources for per-session authorizations.  

The GGSN enforces the policy decisions.  The GGSN may restrict any use of the UMTS resources after this decision from the PCF.  The GGSN shall restrict any use of the IP resources after this decision from the PCF.

5.5.5.4
Indication of PDP Context release

Any release of a PDP Context that was established based on authorization from the PCF shall be reported to the PCF by the GGSN.  

In the particular case of PDP Context termination due to signal fade or loss of power at the mobile station, this indication is used by the P-CSCF to initiate a session release towards the remote endpoint.

5.5.5.5
Allocation of QoS Resources

Allocation of QoS resources shall be initiated by the UE, and shall take place only after successful authorization by subscription or by the PCF.  The UE calculates its QoS resource needs from the SDP contained in the SIP signaling.

Allocation requests from the UE shall contain the authorization token provided to the UE in the SIP signaling.  The use of this token enables the GGSN to correctly match the allocation request to the corresponding authorization.  When a UE combines multiple media flows onto a single PDP context, all of the authorization tokens related to those media flows shall be provided in the context activation/modification request.

The request for UMTS QoS resources may be signaled 
independently from the request for IP QoS resources.by the UE.  At the UMTS BS Level, PDP Context shall be used for QoS  signaling
.  At the IP BS Level, RSVP may be used for QoS  signaling.

With a request for UMTS QoS resources, the GGSN shall verify the request is less than the sum of the authorized IP resources (within the error tolerance of the conversion mechanism) for all of the combined media flows.  With a request for IP QoS resources, the GGSN shall verify the request is less than the authorized IP resources.

5.5.5.6
Release of QoS Resources

Release of QoS resources shall be initiated by the UE, or by the SGSN/GGSN if it determines the UE is unable to communicate (e.g. signal fade or loss of power).
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