3GPP TSG-CT WG3 Meeting #37
C3-050580
London, UK. 29th August - 2nd September 2005.
Source:
Ericsson

Title:
Overcoming Drawbacks of using Dcc Subsession at Gx
Agenda item:
10.9

Document for:
Discussion

Introduction

This contribution should be taking into account in addition to the considerations stated in Discussion Paper C3-050513 about the benefits of using a Diameter session per PDP sessions. This contribution aims to outline how former drawbacks of using DCC sub-sessions are overcome with the use of Bearer-Index AVP. 

Some additional drawbacks connected to the usage of DCC sessions per PDP context at the Gx interface are also outlined.

At the end some example use cases are depicted in order to show the applicability for current and future Gx needed operations.

A related CR against TS 29.210 is contained in TDOC 050512.
 

Savings in Signaling Load can be gained from Bearer-Index AVP solution

Clear savings in signalling load can be gained using. DCC commands for several PDP contexts can be combined in one message just by adding the corresponding Bearer-Index AVPs.  Also a DCC message without a Bearer-Index AVP might refer to all PDP Contexts in Rel-7. Using Bearer-Index AVP gives CT3 the flexibility needed to optimize the design of the Gx protocol.

As the Bearer-Index AVP solution do not require using the heavy Diameter session procedures for every PDP context establishment/termination, the performance in nodes would be clearly improved.

By using the Bearer-Index AVP, the Diameter command syntax can easily be extended so that bearer-specific operations for several bearers are possible in a single Diameter command. This would bring the potential of a true reduction in signaling.

 

Increased complexity of using Diameter sessions per PDP Context compared to the use of Bearer-Index AVP

There are some facts that demonstrate that the use of Diameter sessions per PDP context is more complex compared with Bearer-Index AVP solution

1. For every new PDP context TPF would need just to generate a new Bearer-Index AVP identifier, instead of creating a new Diameter session.

2. Although the Diameter message is increased 32 bytes, none of the related session establishment procedures need to be used, e.g. the Diameter network routing is defined by the existing Diameter session. 

3. Assignment of  a new Bearer-Index AVP identifier is an easy task, choosing a number that is not in use for that particular PDP session.

4. No need of special procedures when the PDP context is terminated. The node being aware of this termination notifies it adding the Bearer-Index AVP correspondent code. If Diameter sessions are used per PDP context, for each termination all the procedures of Diameter session termination should be applied. 

 

No Open Issues regarding DCC subsessions in DCC standard apply

None of the limitations of DCCA sub-sessions apply to the Bearer-Index AVP solution. Bearer-Index AVP is a very flexible way that can evolve as CT3 desires.

 

Increased complexity when using Diameter sessions per PDP context at Gx interface

Claimed to be a problem in C3-05xxxx is “Considering the 3GPP Gx interface in particular, there are additional issues: The UE IP Address is mandated as additional AVP, and the CRF uses it for binding purposes (see Clause 6 of TS 29.211). Additional error cases would need to be considered with DCC subsessions, e.g. if different UE IP addresses appear within a DCC session.”

 

With the Diameter session corresponding to a PDP session, all the PDP contexts shall exhibit the same UE IP address, otherwise there is an error. Thus the Diameter session corresponding to a PDP session provides a mechanism for validating the UE IP address reported in a secondary PDP context activation procedure.

With a Diameter session per PDP context, such an error cannot be detected at the CRF.

Gx sessions for different PDP contexts that belong to the same PDP sessions should be coordinated to fulfill the stage 2 requirements. By using Bearer-Index AVP, coordination is used by means of the Diameter session established for the whole PDP session. Using one Diameter session per PDP context would need of the use of some additional mechanisms to be aware of the PDP sessions.

It may be noted that a CRF may serve several TPF:s, providing access to several PDN:s. There is no guarantee that the UE IP address is unambiguously associated with a specific PDN (~APN at one TPF). As PDN:s may be isolated from each other, a specific IP address value may be valid in both PDN:s. Thus, the UE IP address alone is not sufficient for correlating the PDP contexts in a PDP session, as more than one PDP session may use the same IP address value.

 

Correlation between PDP contexts belonging to a PDP session is always needed per stage 2 requirements. On the other hand it is true that the binding mechanism is needed only if the Rx interface is present. Regarding the different kinds of CRF, a general principle is that the less Diameter sessions that need to be established, the more capacity it may have and therefore less scalability needs. The same applies for the TPF. The Bearer-Index AVP allows a minimization on the number of Diameter sessions to handle between a CRF and a TPF.

It may be noted that a CRF shall be capable operating with other IP-CANs, e.g. WLAN. The use of PDP contexts is specific to GPRS, whereas other IP-CANs use a single (logical) connection for access to the PDN. Thus, non-GPRS IP-CANS will, by definition, use a single Diameter session for all aspects (relevant for FBC) of the UE:s communication with the PDN.

Thus, the use of one Diameter session per PDP context generates a non-trival GPRS-specific requirement on the CRF – the capability to correlate PDP contexts in the same PDP session. This requirement is inherently solved in an approach using one Diameter session for the whole PDP session.

Use cases for Rel-6

New PDP context establishment
Bearer-Index AVP is used to reference new established PDP Context.
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PDP context modification
Bearer-Index AVP is used to reference modified PDP Context.
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PDP context termination
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Use cases for Rel-7

Installation of  one  Charging Rule in all the PDP context at once
When the Bearer-Index AVP is not present the operation can be done for all the PDP contexts associated to the PDP session. E.g. the operator defines a new ChRule in CRF that should be install inmediatly for all the PDP contexts belonging to a PDP session.
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Moving Charging Rules between PDP context

In this example for the early media setup the Charging Rule needs to be moved from the default PDP context to a dedicated one. This operation could be done in one single operation. A new operation code (0x02) is used to reference to this operation.
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5. Update Charging Rules 
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5. Update Charging Rules 
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5. Update Charging Rules 
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5. Update Charging Rules 
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