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5.1.2
Allocation of QoS management functions

5.1.2.1 QoS management functions for end-to-end IP QoS 

The QoS management functions for controlling the external IP bearer services and how they relate to the UMTS bearer service QoS management functions are shown in Figure 2. 
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Figure 2: QoS management functions for UMTS bearer service in the control plane and QoS management functions for end-to-end IP QoS (example showing PCF co-located with P-CSCF)
NOTE:
The dimmed boxes in Figure 2 are clarified in TS23.107.

NOTE:
The following will be revisited in the Release 6 timeframe: - the possible reuse of the protocols in the Go interface  between the GGSN and other application servers, and possible interfaces between the PCF and the P-CSCF, and between the PCF and other application servers.

[Editorial note: Figure 2 and this chapter shows UE only as a combined element.  This TS also need to consider the case where the TE and MT are split. A section providing the split and the distribution of functionality need to be added to this TS and is for further study. Standardization of the interface between the TE and MT is the responsibility of the 3GPP working group TSG T2, and is outside the scope of this TS.]

5.3
Go interface (PCF – GGSN)

5.3.1
Go Functional Requirements 

The Go interface allows service-based local policy and QoS inter-working information to be "pushed" to or requested by the GGSN from a Policy Control Function (PCF).   The Go interface provides information to support the following functions in the GGSN:

· Control of Diffserv inter-working

· Control of RSVP admission control and inter-working

· Control of service-based policy "gating" function in GGSN

· UMTS bearer authorization
· QoS charging related function

If the PCF is provisioned external to the GGSN the Go interface shall use the COPS protocol.  The Common Open Policy Service (COPS) protocol supports a client/server interface between the Policy Enforcement Point in the GGSN and Policy Control Function (PCF).  The Go interface shall conform to the IETF COPS framework as a requirement and guideline for Stage 3 work. 

The COPS protocol allows both push and pull operations. For the purpose of the initial authorisation  of QoS resources the pull operation shall be used. Subsequently the interactions between the PCF and the GGSN may use either pull or push operations.

Policy decisions may be stored by the COPS client in a local policy decision point allowing the GGSN to make admission control decisions without requiring additional interaction with the PCF.  

5.3.2
Information Elements Exchanged (External PCF – GGSN) via Go Interface

The COPS protocol supports several messages between a client and server.   These messages consist of the following operations that may be performed:

· Client-Open/Client-Accept/Client-Close

· Request

· Decision

· Report State

· Delete Request State

· Keep Alive

· Synchronize State Request/Synchronize State Complete

…….

……..

…………

…..……….
6.3.1
Authorize QoS Resources

The Authorize QoS Resources procedure is triggered by the P-CSCF receiving a SDP message. The SDP message contains sufficient information about the session, such as the end-points, bandwidth requirements, and the characteristics of the media exchange.

The PCF shall authorize the required QoS resources for the session and install the IP bearer level policy based on information from the P-CSCF.  In order to ensure that the IP bearer flow correlates to the one approved during the SIP session establishment, the SIP extensions for media authorization proposed in IETF shall be used.

The Authorization-Token is generated by the PCF and sent to the UE.  For the originating UE, the Authorization-Token shall be included in the SIP message (183) from P-CSCF to the UE.  For the terminating UE, the Authorization-Token shall be  included in the SIP Invite message from P-CSCF to the UE.

The PCF, which is the Policy Decision Point (PDP) makes decision and communicates these decisions to the IP BS Manager in the GGSN, which is the Policy Enforcement Point (PEP) for the IP bearer service. 
For the purpose of the initial authorization of QoS resources the pull operation shall be used.  (Reference Section 5.3 Go interfacefor details.) 
The following figure is applicable to both the Mobile Originating (MO) side and the Mobile Terminating (MT) side.
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…..……….
6.3.2
Resource Reservation Message Flows – PCF External to GGSN
6.3.2.1
Service-based Local Policy – PCF External to GGSN
For this case, Service-based Local Policy is added to the GPRS bearer establishment procedures specified in TS23.060.

This section provides the flows for bearer establishment, resource reservation and policy control with PDP Context setup and DiffServ inter-working.  

The following figure is applicable to both the Mobile Originating (MO) side and the Mobile Terminating (MT) side.
…….
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…..……….

6.3.2.2
Resource Reservation with End-to-End RSVP – PCF External to GGSN
For this case, RSVP is added to the GPRS bearer establishment procedures specified in TS23.060, with no Service-based local policy.

Note:  The diagrams in this subsection depict one possible signalling sequence, however, the alternative signalling sequences below are possible: 

-
to trigger the Create PDP Context Request message after the PATH message.

-
to trigger the Create PDP Context Request message after the RESV message.
-
to trigger only one PDP context after all RSVP exchanges have completed. 
Note:  The diagrams in this subsection depict the case when the GGSN is not RSVP aware, however, the alternative of GGSN being RSVP aware is also possible.

The following figure is applicable to the Mobile Originating (MO) side.
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6.3.2.3
Resource Reservation with End-to-End RSVP and Service-based Local Policy – PCF External to GGSN
For this case, Service-based Local Policy and RSVP are added to the GPRS bearer establishment procedures specified in TS23.060.

Note:  The diagrams in this subsection depict one possible signalling sequence, however, the alternative signalling sequences below are possible: 

-
to trigger the Create PDP Context Request message after the PATH message.

-
to trigger the Create PDP Context Request message after the RESV message.

-
to trigger only one PDP context after all RSVP exchanges have completed. 

Note:  The diagrams in this subsection depict the case when the GGSN is RSVP aware, however, the alternative of GGSN not being RSVP aware is also possible.

This section provides the flows for bearer establishment, resource reservation and policy control with RSVP.

The following figure is applicable to the Mobile Originating (MO) side.

…….

……..

…………

…..……….

6.3.2.4
Service-based Local Policy and RSVP Sender/Receiver Proxy – PCF External to GGSN
For this case, Service-based Local Policy and RSVP Sender/Receiver Proxy are added to the GPRS bearer establishment procedures specified in TS23.060.

The SIP QoS precondition met criteria for this case is the successful activation of PDP context, and does not depend on the RSVP aspect.  In this case, the use of RSVP may be intended to enable the external network provider to support traffic engineering, efficient resource management, and call blocking if needed to handle temporary overload conditions.  If the RSVP setup is unsuccessful, it is operator choice to have for example the GGSN initiate a PDP context deactivation. 

This section provides the flows for bearer establishment, resource reservation and policy control with PDP Context setup and RSVP inter-working.  

The following figure is applicable to the Mobile Originating (MO) side.

…….

……..
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…..……….

6.3.3
Approval of QoS Commit – PCF External to GGSN
The Approval of QoS Commit procedure is triggered by the P-CSCF receiving a 200 OK message.

The following figure is applicable to both the Mobile Originating (MO) side and the Mobile Terminating (MT) side.
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Figure 11:  Approval of QoS Commit

1)
The P-CSCF receives the 200 OK message.  PCF approves the QoS Commit based on local policy.

2)
The PCF shall send a COPS DEC message to the GGSN to open the ‘gate’ e.g., enable the use of the authorised QoS resources, unless this was done based on local policy at the time the QoS resources were authorised.

3)
The GGSN receives the COPS DEC message and opens the ‘gate’ e.g., enables the use of the authorised QoS resources, and sends a COPS RPT message back to the PCF.

4)
The P-CSCF forwards the 200 OK message to the next hop. 
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