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Abstract of the contribution:

This document looks at a solution for IMS Load Balancing that applies in case no registrations take place. Via a query to the HSS an entry node of an IMS network may select an appropriate Serving Node (i.e. S-CSCF or Transit Function) based on information such as load or other information.
Introduction

In 3GPP TR 23.812 currently S-CSCF Load Balancing is primarily oriented on solutions based on load balancing of registrations (either initial registrations or re-registrations), see clause 4.2.1.3.

For situations where there is no registration, this approach does not work. Examples of such situations are the use of IMS networks as “transit” networks as (see 3GPP TS 22.228 clause 10). In particular it applies to the situation of peering based business trunking.
In this document we are proposing a solution for load balancing that applies to so-called Serving Nodes, where a Serving Node can be either an S-CSCF or a Transit Function according to 3GPP TS 23.228 clause 5.19.2. The major characteristic of a Serving Node is that it can invoke application services.
Solution requirements
In addition to the alternatives described in 3GPP TR 23.812 we are looking for a solution for IMS Load Balancing that

· does not depend on registrations; 
· is applicable to Serving Nodes (i.e. either S-CSCFs or Transit Functions); and
· achieves load balancing on SIP level.

Load balancing on SIP level implies that load balancing is visible in the SIP information flows between IMS network elements. A solution based solely on DNS (e.g., Dynamic DNS) where load balancing is not visible on the IMS level therefore does not satisfy the requirements.

Note that the solution that is looked for does not preclude other (lower layer) solutions for load balancing. It may very well be used in addition to DNS based solutions or other lower layer load balancing mechanisms. It is also not precluded that solutions based on registrations are used. For those cases where registration apply these solutions can be used in addition to the solution looked for here.

The reason for focusing on Serving Nodes instead of merely Transit Functions is the fact that in many cases the role of the Serving Node (should it be acting as an S-CSCF or should it be acting as a Transit Function) can only be determined after having done some initial processing of the request. For instance, the request may be sent to an operator that has a dual role, both as a transit network and as a terminating network. The initial analysis of the request will determine which role the operator shall take for this request. By looking at a solution that is more generic, it can also be applied for this kind of mixed situations.

Based on the indicated requirements we have been developing a solution based on the HSS for all types of incoming (initial) requests. The basis idea is that, for each initial request received (which includes SIP INVITE messages, but also other types of messages), at the entrance of the IMS network a query is made to the HSS. The HSS will return an appropriate Serving Node identifier based on a variety of information which may include the current load of each suitable Serving Node. Note that the selection of the Serving Node by the HSS may also be based on other criteria than load alone, e.g. it may be based on planned maintenance of a Serving Node, it may be based on time of day/day of week, it may be based on customer identity, etc.
Proposed changes

Start of change 1
4.2.1.3
Analysis of S-CSCF Load Balancing 

When a UE initially registers in the IMS, a S‑CSCF shall be assigned to serve the UE. S‑CSCF assignment is performed by the I‑CSCF, but the S-CSCF selection policy of the I-CSCF mainly depends on the capabilities, topological information and the availability of the S-CSCF (See TS 23.228 [3] for details). The I-CSCF does not have Load Balancing information related to the S-CSCFs, which may result in a bad distribution of the load between the S-CSCF of an IMS network.  

When a UE re-registers, the S-CSCF, which was assigned at initial registration, may no longer be the optimal choice with regard to load balance and/or availability of alternative S-CSCFs. S-CSCF re-selection may not be done during re-registration, which may lead to sub-optimal S-CSCF allocations for a long time period.
For incoming SIP requests other than SIP REGISTER, the choice for an S-CSCF that shall handle this requests is based on the S-CSCF that is selected during registration, for those cases where registration is applicable. For cases where registration is not applicable (such as IMS as “transit” network, and peering based business trunking), the S-CSCF (or Transit Function) selection is based on pre-configured static information e.g. information stored in an HSS. This static information may not always be the optimal choice.
End of change 1

Start of change 2

6.1.5
Registration independent Serving Node Load Balancing based on HSS
6.1.5.1
General
Load Balancing of a Serving Node (i.e. S-CSCF or Transit Function) can be obtained in a registration independent way by having the entry point of a network (e.g. I-CSCF, IBCF, or P-CSCF) make a Location Info Request to an HSS. The HSS will respond with an optimal Serving Node in the Location Info Response based on a selection policy functionality operating in the HSS. The selection policy function may make use of load information provided to the HSS, either directly or via an intermediate load information function (where the load information function collects information about load on a regular basis). The selection policy function may also make use of other information, e.g. about planned maintenance of a Serving Node, about Serving Node capabilities, and/or customer based policies.
For an I-CSCF used as entry point this can schematically be depicted as indicated in Figure 6.1.5.1-1. In this diagram the HSS is making use of a Selection Policy Function (SPF) which gets its information from a Load Information Function (LIF) and other sources.
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Fig 6.1.5.1-1 Registration independent Serving Node Load Balancing
6.1.5.2
Information flow for registration independent Serving Node Load Balancing by I-CSCF

Fig 6.1.5.2-1 shows an information flow where an INVITE message is handled by an I-CSCF and Serving Node Load Balancing is performed by a query to the HSS from this I-CSCF.
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Fig 6.1.5.2-1 Information flow for registration independent Serving Node Load Balancing by I-CSCF
1.
LIF interacts with the Serving Nodes in the same domain (1a, 1b, 1c) to obtain dynamic load information of Serving Nodes, and informs the HSS accordingly (1d).
2.
I-CSCF receives an invite request from another network.
3.
I-CSCF issues a standard Location Info Request to the HSS in order to obtain a Serving Node identity for further handling of the invite request.

4.
HSS executes internal selection policy function based on information provided to the HSS and internal logic.
5.
I-CSCF receives a Location Info Answer from the HSS indicating a specific Serving Node address (Serving Node-2 in this case).
6.
I-CSCF sends the invite request to the Serving Node address received.
End of change 2
Start of change 3

7.2.2.4
Registration independent Serving Node Load Balancing
Subclause 6.1.5 proposes a solution for Serving Node Load Balancing that is independent of the use of registrations. As such this makes this solution suitable for situations where no registrations occur, such as IMS transit networks and peering-based business trunking.
The solution proposed in subclause 6.1.5 does not preclude other mechanisms for Serving Node load balancing that do not depend on registrations, such as the solution based on Dynamic DNS proposed in subclause 6.1.4. Both solutions can coexist next to each other. They should not be considered mutually exclusive.
End of change 3
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