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1
Introduction
This contribution is a revision of S2-052563 which proposes text for inclusion into section 7.1 “Analysis and identification of dynamic allocation of users to application servers ”of TR 23.818.
2
Discussion

3GPP R5 and R6 describe that an SIP-AS can be linked into the session path through the use of the initial filter criteria.  The name of SIP-AS is downloaded from the HSS to the S-CSCF, along with the filter criteria itself, upon initial registration or for a terminating session request to an unregistered user.  The name of the SIP-AS is in the format of a SIP-URI.  The basic concept is that a subscriber is statically provisioned to a specific SIP-application server, which will serve the user with the end-user services offered by that particular application server. 

Static subscriber allocation to application servers requires the application server to provide a high level of availability. If a single ASs becomes temporarily unavailable, the provisioned service(s) will be unavailable to the subscribers to whom the AS is allocated.  Adopting this approach may require the building-in of redundancy to each type of application server (e.g. for Push-to-talk, Multimedia Telephony, Messaging) and for each application server of a certain type. Furthermore, when static allocation is used the IMS network does currently provide little support for scaling of application servers when the number of subscribers grows. Dynamic subscriber allocation addresses these shortcomings and additionally also provide other advantages. More specifically, merits of dynamic subscriber allocation include but are not limited to:
· Improving In Service Performance for application servers

· Scaling of IMS application server as a generic IMS feature
· Decreasing requirements for persistent data storage on application servers

· Improving Operation and Maintenance aspects and subscriber provisioning

· Increasing the value of IMS as a generic infrastructure for a multitude of end-user services by providing functionality that is common for many application servers as an integral part of IMS

Taking a closer look at one of the aspects mentioned above, the following can be observed for user provisioning and scaling of application servers.
Within the scope of the standards, two main options for the deployment of SIP-ASes using the ISC can be envisioned.  The first approach is where a number of distinct SIP-ASes are deployed, each with different SIP-AS names serving a number of users. The second approach is a large single logical SIP-AS that internally scales by distributing traffic over available resources for one common SIP-AS-name.

Both principles are described in more detail below, but they can be described briefly as:

· An approach where there is a number of independently addressed SIP-AS; and the operator manually assigns the subscribers to the SIP-AS through the means of using the initial filter criteria.  The subscribers assigned to the different SIP-ASes, where each SIP-AS will have a different “AS name”  in the Initial Filter Criteria..
While this approach works, it implies a higher handling cost in order to manage the assignment/re-assignment of users to ASs and has reduced network availability as in the unlikely event of SIP-AS failure; there is no service to those users.
· An approach where there is a large single logical SIP-AS is deployed in the network.  This logical SIP AS has the ability to forward a received SIP request to the components within the AS performing the processing for the particular user, thereby internally solving the allocation of subscribers and scaling of application server resources of the application server as an internal feature of the logical application server.
This approach reduces the operational cost but can potentially be less efficient than the above solution since it introduces an extra level of re-direction within the logical AS; and will be IMS application server specific and will thus not allow the principle to be applied for  SIP-ASes from different vendors
It is desirable to build on the strengths on the two approaches above when designing a solution for a dynamic subscriber allocation. An embryo to such a solution may look as follows:
An SIP-AS is assigned to the user when the terminal performs the initial registration (or there is a terminating call).  This approach is shown in figure 1 below.
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Figure 1: S-CSCF based AS selection
1. The UE registers with the network.  The service profile is downloaded from the HSS to the S-CSCF.  The service profile for the selected service contains a “server name” that could correspond to a number of SIP-ASes
2. The S-CSCF performs the DNS query on the “server name” and resolves this to one of the IP address which represents on of the SIP-ASes.

3. The S-CSCF sends the 3rd Party register to the SIP-AS over the ISC

4. The SIP-AS performs the actions required to initialise for the subscriber.  This may contain actions regarding retrieving the data for the subscriber.

5. The 200 OK is returned to the S-CSCF.

The above approach assumes that a number of SIP-ASes are capable of serving a user, and that those SIP-ASes are capable of retrieving the data required to serve the user over e.g. the Sh interface.  It also allows that a user can be de-allocated from a SIP-AS after e.g. de-registration.

While this solution addresses some of the issues associated with dynamic subscriber allocation, it also has a few shortcomings:
· Primarily this approach works with the assumption that a received SIP request is always the means to trigger the allocation of a subscriber to an AS.  It does not support the case where the allocation of a user to an AS is required based on e.g. Ut interface signalling.  As the S-CSCF does not have knowledge of whether a SIP-AS has already been allocated to a user or not, so that when a S-CSCF receives the Registration message, it will allocate the user to a SIP-AS without any regard as to whether the user is already allocated to a SIP-AS.
· It assumes that an S-CSCF “remembers” the IP address resolved from a “server name” for all of the iFCs with the same “server name” for a particular user.  If this does not happen, then other SIP requests may be sent to different SIP-ASes for a user which would result in an in efficient operation of the network.  As this is caching behaviour is not standardised that a SIP-AS, not is it against the standards, different vendors may make different assumptions which will result in different behaviour with different SIP-AS vendor and CSCF vendor combinations.
This contribution proposes that a solution for dynamic subscriber allocation is studied, where the embryonic approach above is used as a basis..

3
Proposal

This contribution proposes to include the following text in TR 23.818.
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7
Analysis and identification of dynamic allocation of users to application servers


7.1
Problem Description
7.1.1 General Description
3GPP R5 and R6 describe that an SIP-AS can be linked into the session path through the use of the initial filter criteria.  The name of SIP-AS is downloaded from the HSS to the S-CSCF, along with the filter criteria itself, upon initial registration or for a terminating session request to an unregistered user.  The name of the SIP-AS is in the format of a SIP-URI.  Within the scope of the standards, this leaves two main options for the deployment of SIP-ASes using the ISC.  The first approach is where a number of distinct SIP-ASes are deployed, each with its own SIP-AS-name serving a number of users. The second approach is a single large logical SIP-AS that internally scales by distributing traffic over available resources for one common AS-name.

The first approach is described below:
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Figure 7.1-1:  Fixed allocation of subscribers to SIP-ASes
In Figure 7.1-1, the subscribers are allocated to the SIP-ASes in a fixed manner.  This is a straight forward approach that allows for an efficient service execution, however it has the disadvantage of having a higher operational cost and lower availability than what could otherwise be possible.  The higher operational costs comes from the planning and management required in order to allocate users to the specific SIP-ASes, and re-distributing them between SIP-ASes for maintenance or load re-distribution.  With this approach, the availability is reduced due to that in the unlikely case that a SIP-AS becomes available – that service for the hosted users becomes unavailable.

A second approach can be to have a single logical SIP-AS, this is shown below:

Figure 7.1-2: Single Logical SIP-AS
Figure 7.1-2 shows the approach of supporting a single logical AS.  The functionality includes a way to redistribute the request for a user to the correct processing resources for a particular user.  This approach has the potential to reduce the operational costs by assigning all of the users to a logical AS with dynamic resource allocation instead of a static resource allocation.  The dynamic allocation principle provides for better resource utilization, lowers the requirements on the AS for availability and persistent storage and simplifies operational aspects.  If either one of the distributors or processing resources goes down another can be assigned for the session and user.
  However, this approach also requires an extra level of re-direction at a network level within the logical AS; and doesn’t allow the concept to work with SIP-ASes from different vendors.  It also requires that functionality to support such scalability is replicated into the different SIP-AS for e.g. PoC; Messaging; Multimedia Telephony, etc.  

This approach does have the advantage of supporting for an increase in availability – as if either one of the distributors goes down, then another one can be used; or of the processing recourses for a particular user becomes in available, it is possible to select another set of processing resources for that user.

A generic IMS solution approach to consider is that a SIP-AS is assigned for the user when the terminal performs the initial registration (or there is a terminating call).  The above approach assumes that a number of SIP-ASes are capable of serving a user, and those SIP-ASes are capable of retrieving the data required to serve the user over e.g. the Sh interface.  It also allows that a user can be de-allocated from a SIP-AS after e.g. de-registration. This approach is shown in figure 7.3-3 below.

Figure 7.3-3: S-CSCF based AS selection
1. The UE registers with the network.  The service profile is downloaded from the HSS to the S-CSCF.  The service profile for the selected service contains a “server name” that could correspond to a number of SIP-ASes
2. The S-CSCF performs the DNS query on the “server name” and resolves this to one of the IP address which represents on of the SIP-ASes.

3. The S-CSCF sends the 3rd Party register to the SIP-AS over the ISC

4. The SIP-AS performs the actions required to initialise for the subscriber.  This may contain actions regarding retrieving the data for the subscriber.

5. The 200 OK is returned to the S-CSCF.
While this solution addresses some of the issues associated with dynamic subscriber allocation, it also has a few shortcomings:
· Primarily this approach works with the assumption that a received SIP request is always the means to trigger the allocation of a subscriber to an AS.  It does not support the case where the allocation of a user to an AS is required based on e.g. Ut interface signalling.  As the S-CSCF does not have knowledge of whether a SIP-AS has already been allocated to a user or not, so that when a S-CSCF receives the Registration message, it will allocate the user to a SIP-AS without any regard as to whether the user is already allocated to a SIP-AS.

· It assumes that a S-CSCF “remembers” the IP address resolved from a “server name” for all of the iFCs with the same “server name” for a particular user.  If this does not happen, then other SIP requests may be sent to different SIP-ASes for a user which would result in an in efficient operation of the network.  As this is caching behaviour is not standardised that a SIP-AS, not is it against the standards, different vendors may make different assumptions which will result in different behaviour with different SIP-AS vendor and CSCF vendor combinations.

7.1.3 Area of study for the dynamic allocation of users to application servers

The study into the dynamic allocation of users to application servers should study the following the required impacts to the standards to enable a solution with the operational and availability benefits that can be gained from a single logical SIP-AS, but allows for the same multi- SIP-ASes vendor and latency advantages that are gained with the solution of allocating subscribers to SIP-ASes.
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