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Abstract of the contribution: This contribution proposes a number of formatting changes to the IMS evolution TR. These are separated from other proposed changes from ALU in order to highlight the formatting required for 3GPP.

Introduction

This contribution proposes a number of formatting changes to the IMS Evolution TR to make it in line with 3GPP drafting rules as contained in TR 23.810 v8.1.0.

The changes include: -

· Use of B1 format for bullet lists, and no automatic numbering
· Correction of format of a NOTE

· Correction of format of Editor’s Notes

· Correction of some heading levels from Heading 1 to Heading 4

· Correction of some paragraph formats from Body Text to Normal, and removal of justifying

· Correction of Annex heading format

Proposed Changes

**** Start of changes ****
1
Scope
The scope of the technical report is to capture the results of a study into the feasibility of enhancing IMS network architecture. This report intends to study the feasibility of enhancing IMS network architecture as follows,
· -
Investigating architectural improvements to reduce the complexity of signalling procedures by reducing the signalling hops, or the number of options and combinations (by looking at different groupings of combining existing entities) ;
· -
Investigating means to improve system-level load balancing and reliability;
· -
Investigating possibilities for reducing configuration workload to save OPEX. 
Backward compatibility with current IMS specifications shall be ensured.
NOTE: overlap with SA5 and CT4 work need to be monitored.
This report is intended to explore potential architecture improvements and also provide conclusions on the above aspects with respect to potential future normative specification work.

There are a number of functions involved in call session setup in IMS network. Interfaces and interactions between network elements may be a little complicated and not that efficient. It is deemed beneficial to review the current IMS architecture including aspects such as the possible optimization of interfaces/reference points (by looking at different groupings of combining existing entities), reducing options of solutions for the same issues, relevancy of certain functions etc. 
IMS network service availability largely relies on the reliability of network entities. If some network elements implementing critical functions (e.g. S-CSCF, HSS) fail, service availability may be impacted. Moreover network elements may not be fully utilized because network load may not be well distributed, e.g. some nodes may be overloaded due to sudden traffic increase, while others may be under loaded to some extent. Though there’re some element level approaches to solve these problems, some system level solutions should be studied, for example, the method to distribute load between network elements in different geographical locations especially when some disaster happens, such as earthquake.
The network expansion may require significant manual configurations, and the network maintenance and upgrade may be time-consuming and also may be costly for operators. Introducing self-organization features may improve the network intelligence and reduce the efforts of manual configuration. 
2
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3
Definitions, symbols and abbreviations
Delete from the above heading those words which are not applicable.

Subclause numbering depends on applicability and should be renumbered accordingly.
3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
Definition format

<defined term>: <definition>.

example: text used to clarify abstract rules by applying them literally.
3.2
Symbols

For the purposes of the present document, the following symbols apply:

Symbol format

<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].
Abbreviation format

<ACRONYM>
<Explanation>
4
Analysis of IMS architecture  

Editors Note: This section analyzes IMS architecture and identifies some problems from architectural level
4.1
Session setup efficiency
4.1.1
Problems description
Editors Note: This section illustrates standard IMS session setup flows and identifies the complexity of P/I/S-CSCF interaction. 
4.1.2
Summary

4.2
Load balance

4.2.1
Problems description
Editors Note: This section analyzes IMS load balance mechanism (e.g.  P/S/I-CSCF/SLF/HSS) and identifies potential load balance problems (e.g. how to handle explosive traffic) under IMS architecture.
4.2.1.1
General

Load balance is an important mechanism in telecommunications network. In general, we can adopt DNS technology in IMS to achieve limited load balance, however, current DNS cannot coordinate with IMS to make a real time and more dynamic load balance network. Specifically, it is difficult to handle explosive traffic when part of IMS network is overloaded. This section analyzes IMS load balance mechanism (e.g.  P-CSCF/S-CSCF/I-CSCF/SLF/HSS) and identifies potential load balance problems (e.g. how to handle explosive traffic).
4.2.1.2 Analysis of P-CSCF load balance 
Generally, there are three methods used by UE to discover P-CSCF address, which are as follows:

1) 1)
The UE shall request the P‑CSCF address(es) from the GGSN when activating the PDP context. The GGSN shall send the P‑CSCF address(es) to the UE when accepting the PDP context activation. 

2) 2)
Use of DHCP to provide the UE with the domain name and/or IP address of a P‑CSCF and the address of a DNS that is capable of resolving the P‑CSCF name.

3) 3)
The UE may be configured to know the fully qualified domain name (FQDN) of the P-CSCF or its IP address.
As stated above, IMS does not involve proper load balance among P-CSCFs to make UE access light load P-CSCF. According to the standards of 3GPP, such as TS 23.060, which are not explicitly defining GGSN how to get P-CSCF address. Generally, GGSN may be configured statically to get the address. It is similar to DHCP, which is configured P-CSCF domain name statically. 
Also, there is not a good mechanism in IMS to handover between P-CSCFs in order to handle explosive traffic. IMS may reject the registration request of UE when it gets an overloaded P-CSCF address. 

4.2.1.3 Analysis of S-CSCF load balance 

When a UE registers in the IMS, a S‑CSCF shall be assigned to serve the UE. S‑CSCF assignment is performed by I‑CSCF, but S-CSCF selection policy of I-CSCF mainly depends on the capabilities, the topological information and the availability of S-CSCF (See TS 23.228 for details). But the information transferred between I-CSCF and HSS does not contain load balance parameters of S-CSCF. So the S-CSCF may encounter the load imbalance problem in real IMS network. Especially, when some S-CSCFs are in overload state, while others are idle, which is not expected by carrier who operates large scale network. 

4.2.1.4 Analysis of SLF load balance 

SLF supports HSS address query for I-CSCF or S-CSCF when there are multiple HSSs in IMS network. In a large-scale network, the SLF may become the bottleneck of the system. 
4.2.1.5 Analysis of HSS load balance 

HSS load balance involves the capacities of different HSS entities and data storage planning. Because different HSSs have different capacities, it makes the imbalance of user data storage. However, due to different access frequencies of different user data, if we don't make a good data planning, it might make the HSSs access imbalanced. But it is not easy to guarantee the well-distributed traffic among the HSSs in IMS network.
4.2.1.6 Analysis of I-CSCF load balance 

The load balance of I-CSCF can be reached by means of DNS, based on load balance algorithm. This part will not be considered specifically. 
4.3
Reliability

4.3.1
Problems description
Editors Note: This section analyzes IMS reliability mechanism and identifies potential reliability problems (e.g. how to deal with a large scale outage). 

4.3.2
Summary
4.4
Scalability

4.4.1
Problems description
Editors Note: This section analyzes IMS scalability mechanism and identifies potential scalability problems (e.g. how to reduce OPEX upon SLF/HSS and P/I/S-CSCF expansion). 
4.4.2
Summary
5
Architecture Alternatives
Editors Note:  This section aims to come up with solutions from architecture’s point of view to resolve the problems described in Section 4.
5.1
Architecture Alternative 1
5.1.1
Architectural Details
5.1.2
Information Flows
5.1.3
Co-existence with earlier releases
Editor’s Note: This section will analyze how the new solution will impact on IMS network. ( e.g. how to interwork and get compatible with IMS earlier releases ) 
5.2
…
6
Assessment
Editor’s Note: This section will assess all possible solutions and summarize the benefits and possibly the limitations of each solution. 
7 Conclusion
Editor’s Note: This section will draw a conclusion on the potential alternative solutions after assessment.
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