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1.
Introduction
During SA2#52, the study of the dynamic allocation of users to application servers was advanced with the discussion and understanding of the problem that is required to be solved, as well as start on the description of some of the possible solutions.  During SA2#53 the analysis of the different solutions has progressed.  This contribution attempts to reach a conclusion.

2.
Discussion

Annex C of TR TR 23.818 currently contains two solutions for the dynamic selection of users to application servers, the “Flexible application server selection” approach described in clause C.3 and the “Hierarchical application server” approach described in clause C.4.
An accompanying contribution (S2-062025) argues that the “Flexible application server approach” is characterised as a scalable, efficient solution supporting mult-vendor deployments (with no new interfaces) but relies in the use of the Sh interface for an application server to take advantage of this architecture. Note:  There are impacts to the Cx and Sh interface though.  The “Hierarchical application server approach” requires an additional hop on the ISC interface, and requires the introduction of a new interface between the representative ASs in order to support large scale deployments.  This architecture has questionable scalability.

It should be noted that anyway, other application servers within 3GPP rely on the Sh interface.

This contribution proposes that the “flexible application server” approach is adapted for standardisation within 3GPP release 7.

3.
Proposal
This contribution proposes that the following changes are accepted into TR 23.818.

8
Analysis and identification of dynamic allocation of users to application servers

8.1
Problem Description

One aim of the IMS is to be able to reduce the operational cost of a network.  The complexity of operating a network increases with the number of supported subscribers, and one contributor will be the management of allocating subscribers to application servers.  This will become more complex as both the number of application servers increase for a single IMS communication service (due to the need to support an increasing number of subscribers), as well as  handling the application servers required for different IMS communication services; in particular if the application servers come from different vendors, supporting differing characteristics. 

To illustrate such complexity; consider a network that contains application servers for the support of PoC and Telephony (i.e. PoC-ASes and TASes).  If the network is initially configured such that there is equal number of PoC-ASes and TASes, but later the traffic pattern changes such that more TASs are required, then it will be required to re-allocate the TASs that the subscribers are on, but not the PoC-ASs.  The re-allocation of the subscribers amongst the TASs could initially be simply the addition of new TASs to support the new subscribers, however it could also be the situation whereby the traffic model has changed such that the TASs become overloaded, requiring a percentage of the subscribers to be offloaded to other application servers.  The traffic model and the characteristics for each service is likely to change independently, and not only depend on new subscribers are added.  Further, a server outage may also require subscriber re-allocation for the subscribers allocated to a particular service.

With the current standardised approaches, this will require a “per subscriber modification” - a modification of the iFCs (filter criteria) for all of subscribers with telephony.  This effect is even more apparent if the application servers are from different vendors, where vendor specific can be applied amongst the application servers from a single vendors, and the application servers may also have different characteristics (e.g. subscribers/application server) that may make the planning more complicated.  It will also be even more complicated when considering more services such that the traffic model and the characteristics for each service may vary independently.

The method for directing the SIP traffic to a specific application server, for a specific user, is based upon the initial filter criteria (iFC).  Take, for example, a network with 3 Telephony application servers (TAS), with logical names TAS1.operator.com; TAS2.operator.com and TAS3.operator.com.  For such a network, subscribers would be allocated to the different TASes, requiring different iFCs for the different subscribers as the application server name is part of the iFC.  These would have to be managed and updated as either the traffic characteristics changes or the characteristics of the application servers change to e.g. support more users per application server.  This results in a higher than required OPEX.

In addition to the operational costs, using the iFCs to allocate the subscribers to the application servers has an impact on the network availability.  To illustrate this, consider the above example:  If TAS1.operator.com has an outage, then all of the subscribers with TAS1.operator.com in the iFC (which is this example is 1/3 of the subscribers) would not receive the telephony service.  This results in a lower service performance than required.

It would be desirable to avoid requiring a per subscriber modification in the network when managing the changing characteristics of a network.  In order to achieve this, the iFCs for all subscribers with the same service set should remain the same (the service set is realised with IFCs that point to the application servers providing the service in the service set), irrespective of the network characteristics.   Such an approach would lead to a reduction in the operational costs, as well as improved in service performance.

8.2
Solution analysis

8.2.1
General

This section describes procedures for the support of keeping the same IFC for the users with the same services irrespective of the network configuration and is based upon the following principles:

· A user could be served on a number of SIP-AS.

· When a user is not allocated to a SIP-AS, none of the SIP-ASes stores the data for the user (for that service).

· The solution allows that SIP-AS maybe allocated to the user when the network receives the first request for that user.  Such a request could be a SIP registration; a SIP terminating call; an operation over the Ut interface or an operation over other interfaces, the first originating INVITE for the user, etc.

· A SIP-AS can decide when to de-allocate the user from the SIP-AS.  This is expected to be at, or sometime after, e.g. de-registering from the network.

A number of proposed solutions are captured in Annex C.

8.3
Conclusion

Annex C of TR TR 23.818 currently contains two solutions for the dynamic selection of users to application servers, the “Flexible application server selection” approach described in clause C.3 and the “Hierarchical application server” approach described in clause C.4.

It is proposed that the “Flexible application server selection” approach described in clause C.3 is adopted for standardisation within 3GPP Release 7.
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