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1. Introduction
Annex C of TR 23.818 currently contains two approaches for solving the problem 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. 
According to the discussions at the last SA2 meetings, the currently described approaches have serious weaknesses and disadvantages: e.g. defining new interfaces, modification of protocols, HSS modification and interactions. In addition a proposed solution relies on using the Sh interface, which means it must be mandatory implemented on every AS.
For the dynamic allocation of users to application servers, we need a flexible and scalable solution which supports a multi-vendor environment and has minimal impact on existing IMS architecture and protocols. To ensure the flexibility for deploying new ideas for an internal AS structure, the solution shall allow flexible integration depending on operator requirements and coexists with vendor specific implementations.
2. Discussion
The proposed solution „Dynamic assignment of application server by S-CSCF caching“ is based on a new S-CSCF caching functionality and doesn’t require HSS interaction. This solution covers efficiently the dynamic usage of a multi-vendor environment and optimises session setup times.
The following figure 1 shows the procedures for allocating an AS to a user, using existing DNS (RFC 1035) functionality and using a new S-CSCF caching functionality.


First request of a service after IMS registration:
(1) After IMS registration a user sends an initial request to the S-CSCF for requesting a service (served by an AS).
(2) The S-CSCF performs the DNS query on the server name and resolves one (or a prioritised list) of the IP address(es), which represents a physical or logical AS.
(3) The S-CSCF caches the IP address of the assigned AS and stores it during the IMS registration period of the user.
(4) The S-CSCF routes the request to the assigned AS. (Depending on the service the AS could read/write/store user data (e.g. using Sh interface).

During the registration period of the IMS user, subsequent service requests to the S-CSCF can be routed directly to the assigned AS:
(5) The IMS user requests the service again and sends an initial request to the S-CSCF.
(6) The S-CSCF has stored the IP Address (or a prioritised list) of the assigned AS. There is no longer need to perform a time-consuming DNS query.
(7) The S-CSCF routes the request to the assigned AS. (Depending on the service the AS can reuse prior stored user data).
Remarks: 

* Depending on the AS requirements, Sh interface could be used e.g. to transport transparent subscriber data.* Pre-assignment and storage of AS IP addresses (using DNS query) could be also done after downloading the service profile during the user registration procedure.

3. Conclusion and Proposal

This Solution requires only a small optional modification of the S-CSCF functionality and covers efficiently the dynamic usage of a multi-vendor environment, scalability, load balancing, redundancy issues and optimises session setup times. 
Further advantages are: No need for new interfaces or protocol extensions, no usage of Sh interface (means no mandatory implementation on every AS), optional functionality, no HSS impact and flexibility for deploying new AS solutions.

We propose changes to annex C and clause 8.3 of TR 23.818. If there is an agreement on this solution, it’s also proposed to submit a CR for the next meeting, to include this solution into the TS 23.228.
1st Change Begin

C.X
Dynamic assignment of application server by S-CSCF caching.

C.X.1
Solution Description

The solution „Dynamic assignment of application server by S-CSCF caching“ is based on a new S-CSCF caching functionality. 
The following figure 1 shows the procedures for allocating an AS to a user, using existing DNS (RFC 1035) functionality and using a new S-CSCF caching functionality.
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First request of a service after IMS registration:

(1) After IMS registration a user sends an initial request to the S-CSCF for requesting a service (served by an AS).

(2) The S-CSCF performs the DNS query on the server name and resolves one (or a prioritised list) of the IP address(es), which represents a physical or logical AS.

(3) The S-CSCF caches the IP address of the assigned AS and stores it during the IMS registration period of the user.

(4) The S-CSCF routes the request to the assigned AS. (Depending on the service the AS could read/write/store user data (e.g. using Sh interface).
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During the registration period of the IMS user, subsequent service requests to the S-CSCF can be routed directly to the assigned AS:
(5) The IMS user requests the service again and sends an initial request to the S-CSCF.

(6) The S-CSCF has stored the IP Address (or a prioritised list) of the assigned AS. There is no longer need to perform a time-consuming DNS query.

(7) The S-CSCF routes the request to the assigned AS. (Depending on the service the AS can reuse prior stored user data).
The AS pre-assignment and storage could be also done after downloading the service profile during the user registration procedure.

C.X.2
Conclusion
This Solution requires only a small optional modification of the S-CSCF functionality and covers efficiently: the dynamic usage of multi-vendor environment, scalability, load balancing, redundancy issues and optimises call setup times. 

1st Change End

2nd Change Begin

8.3
Conclusion
Three approaches for the “dynamic allocation of users to application servers” have been studied.  The “Flexible application server selection” (Annex C.3), the “Hierarchical application server” (Annex C.4) and the “Dynamic assignment of application server by S-CSCF caching” (Annex C.X).
The solution “Dynamic assignment of application server by S-CSCF caching” requires only a small optional modification of the S-CSCF functionality and covers efficiently the dynamic usage of a multi-vendor environment, scalability, load balancing, redundancy issues and optimises session setup times.
2nd Change End
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Figure 2: S-CSCF has stored assigned AS for all following service requests
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Figure 1: Assignment of AS via DNS query during first Initial service request
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Figure 1: Assignment of AS via DNS query during first Initial service request
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