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Abstract

A companion contribution to 3GPP WG CN3 (see S3-50070) describes the motivation for the development of combined Go-Gx and Gq-Rx interfaces.  This contribution proposes call flows for the first step in the development of these combined interfaces – call flows for SBLP procedures using a Diameter interface between the GGSN and PDF.  The call flows in this contribution are closely based on TS 29.208 and only differ in the messages used between the GGSN and PDF.  The messaging between GGSN and PDF closely model those of the Gx interface in the current version of TS 29.211, thereby easing the development of the combined SBLP and FBC procedures.

The call flows lack text describing the individual steps in the modified procedures.  These will be provided in subsequent contributions.

Principles for mapping Go COPS messages to Diameter (from S3-50070)

It is reasonable to map COPS messages to Diameter messages using the following rules in the order of increasing rule number.  The order is important since when Rule 1 applies, we do not apply Rule 2 and Rule 4.

1. Map the (REQ, DEC, RPT) set of COPS message sequence into the (CCR, CCA) sequence followed by the (RAR, RAA) sequence of Diameter messages. We choose (RAR, RAA) pair to mirror message exchanges in Gx as closely as possible.

2. Map the (REQ, DEC) pair of COPS message sequence into the (CCR, CCA) sequence of Diameter messages.

3. Map the (DEC, RPT) COPS message sequence into the (RAR, RAA) sequence of Diameter messages. Again, the reason to choose (RAR, RAA) pair is because Gx interface uses the same pair in similar call flows.

4. Map a standalone RPT COPS message into the (CCR, CCA) sequence of Diameter messages.

5. Map the DRQ COPS message into the (CCR, CCA) pair of Diameter messages.

Recommendations

Review the call flows in the contribution and adopt them as baseline call flows for the Go application over Diameter.  

4
Authorize QoS resources

4.1
Authorize QoS resources at AF session establishment (no change)

This clause covers the Authorize QoS resources procedure to be used when an AF session is established.
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1.
The AF receives an internal or external trigger to set up a new AF session.

2.
The AF may identify the connection information needed (e.g. IP address of the IP flow(s), port numbers to be used etc…).

3.
The AF requests the authorization token from the PDF by sending a Diameter AAR for a new Diameter session. The AF may instruct the PDF to request the full service information from the AF at resource reservation. The AF may also forward the part of or the entire service information at this stage in order to define the QoS resource authorisation. 

4.
The PDF authorizes the possibly received service information. The PDF generates the Authorization Token. 

5.
An authorization token is sent to the AF. 

6.
The Authorization token may be passed to the UE within AF session signalling.

Figure 4.1: Authorize QoS resources at session establishment

4.2
Authorize QoS resources at AF session modification (no change)

This clause covers the Authorize QoS resources procedure at AF session modification.
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1.
The AF receives an internal or  external trigger to modify the service information for an existing AF session.

2.
The AF may identify the connection information needed (e.g. IP address of the IP flow(s), port numbers to be used etc…).

3.
The AF sends a Diameter AAR for an existing Diameter session and includes updated service information. 

4.
The PDF authorizes the received service information. The PDF may need to approve or remove the QoS commit (see Clauses 6.1 and 6.2, respectively) or perform a Session modification initiated SBLP authorization decision (see Clause 6.6) due to the updated service information.
5.
The PDF answers with a Diameter AAA. 

Figure 4.2: Authorize QoS resources at AF session modification

5
Resource reservation flow with Service-based local policy

This clause describes a resource reservation flow with service based local policy. The service based local policy is done via exchange of information through the Go and Gq interfaces. The Go and Gq interfaces allow the service based local policy and QoS interworking information to be requested by the GGSN from a PDF and the AF.
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Figure 5.1: Resource reservation flow with service based local policy

6
Other flows over Go and Gq interfaces

6.1
Approval of QoS commit

Through the Approval of QoS Commit procedure the PDF makes a final decision to enable the allocated QoS resource for the authorized IP flows of the media component (s) if the QoS resources are not enabled at the time they are authorized by the PDF, or if previously disabled IP flow(s) or media components are resumed.
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Figure 6.1.1: Approval of QoS Commit
6.2
Removal of QoS commit

The "Removal of QoS commit" procedure is used when the AF decides to disable IP flow(s) or media component(s), e.g. when a session is released and the related IP flows are removed from a PDP context that multiplexes IP flows from several sessions.
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Figure 6.2.1: Removal of QoS commit

6.3
Revoke authorization for GPRS and IP resources

The "Revoke Authorization for GPRS and IP resources" procedure is used e.g. upon session release or upon session redirection of the only or last session of a given client handle (PDP context) or upon SIP final error response initiated after bearer establishment. The PDF decision of "Revoke Authorization for UMTS and IP Resources" shall be sent as a separate decision to the GGSN corresponding to the previous "Authorize QoS Resources" request.

6.3.1
AF initiated session release

Figure 6.3.1 presents the "Revoke Authorization for UMTS and IP Resources" at Network initiated session release (of the only or last session of a given client handle) for both the Mobile Originating (MO) side and the Mobile Terminating (MT) side. 
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Figure 6.3.1: Revoke authorization for GPRS and IP resources -
at Mobile initiated session release or Network initiated session release


6.4
Indication of PDP Context Release

The "Indication of PDP Context Release" procedure is used upon the release of a PDP Context that was established based on authorisation from the PDF.
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Figure 6.4.1: Indication of PDP Context Release

Figure 6.4.2 presents the case when the GGSN initiates the release of a PDP context, i.e. after an error condition has been detected in GGSN.
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Figure 6.4.2: Indication of GGSN-initiated PDP Context Release

Figure 6.4.3 presents the case when the PDF initiates the release of a PDP context. This may occur due to an internal error or overload condition within the PDF, or if the PDF decides to terminate AF sessions due to a shortage of bearer resources.
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Figure 6.4.3: Indication of PDF-initiated PDP Context Release

6.5
Modification of PDP Context

The "Modification of PDP Context" procedure is used when a PDP Context is modified such that the requested QoS falls outside of the limits that were authorized at PDP context activation (or last modification) or such that the maximum bit rate (downlink and uplink) is downgraded to 0 kbit/s. In these cases, the GGSN communicates with the PDF as described below.
6.5.1
Authorization of PDP Context Modification
Figure 6.5.1 presents the "Modification of PDP Context" when the UMTS QoS which were authorized at PDP context activation (or last modification) has been changed.
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Figure 6.5.1: Authorization of PDP Context Modification
6.5.2
Indication of PDP Context Modification

Figure 6.5.2 presents the "Indication of PDP Context Modification" procedure to both the Mobile Originating (MO) side and the Mobile Terminating (MT) side when the maximum bit rate (downlink and uplink) for the PDP context is modified to and from 0 kbit/s.
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Figure 6.5.2: Indication of PDP Context Modification
6.6
Session modification initiated SBLP authorization decision

The GGSN receives an unsolicited authorization decision from the PDF, when a session is modified without adding or removing media components or IP flows (refer to 3GPP TS 29.207 [7]) , i.e. when the binding information of the AF session remains unchanged. The authorization update operation through the Go interface, described in figure 6.6.1, is identical in the originating and terminating cases. If the existing QoS of the PDP context exceeds the updated authorised QoS and the UE does not modify the PDP context accordingly, the GGSN shall perform a network initiated PDP context modification to reduce the QoS to the authorised level.
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Figure 6.6.1: Authorization update upon session modification
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