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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

Introduction

This document captures the results of the feasibility study for introducing support for A-interface over IP.
1
Scope

The present document contains the result from the study of introduction of support for A-interface over IP. High level areas that are studied are e.g. potential placement of transcoders in the core network, effective bandwidth utilisation at the A-interface, impact on call related messages, payload formats.
The following items shall be covered in the study:

· In the target solution it is wanted to transfer compressed speech as far as possible end-to-end to achieve efficient transport and speech quality. The possibility to free GERAN from handling all kind of codecs shall be studied, and the architecture might place codecs in the core network.
· Impacts/changes on current A-interface procedures resulting from placing codecs in the core network as well as in the BSS shall be studied, e.g. impacts on the assignment and handover procedures.
· In addition to allow compressed speech over the A-interface the study shall provide further solution for effective bandwidth utilisation at the A interface, which means it shall describe multiplexing of RTP flows and how this will be negotiated between the BSS and CN nodes.
· The study shall describe a solution for “true end-to-end codec negotiation”, which considers on a call basis the preference/situation of the radio network. 

· It shall be studied how call related messages have to be adapted, e.g. transfer of codec related information, identification of calls/sessions. 

· The study shall describe the wanted payload formats and other relevant user plane parameters like packetization time etc.

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

 [1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

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 
Concepts

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

Concept format

<concept>



<Explanation>

3.3
Symbols

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

Symbol format

<symbol>
<Explanation>

3.4
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
Requirements

Editor’s Note: (The following text will be removed later from the document. The purpose of the text is to indicate what content is expected.)
- List all the requirements for A interface over IP 

5
Overview

5.1
Background

BSS (Base Station System) over IP is a technique trend in wireless network evolution, which can construct high bandwidth, high efficiency and low cost basic networks. BSS over IP involves Gb interface and A interface over IP. For Gb interface over IP, it has been standardised in 3GPP Release 4. For A interface over IP, control plane signalling over IP (SIGTRAN) has been introduced in 3GPP Release 7 while certain features (e.g. MSC in Pool and Layered Architecture) require an intermediate signalling network for best performance.

During the specification drafting of A interface control plane signalling over IP in 3GPP Release 7, some operators expressed the concern that in order to take full advantage of IP based technologies the protocols of A interface user plane should be adapted for IP based transport.
The IP based transport protocols provide a low cost intermediate network which is very attractive to the operators because CAPEX and OPEX can be significantly reduced.
A interface over IP can also simplify the implementation of MSCs in a pool. Furthermore, UTRAN network and more advanced RAN can use a common IP backhaul with GERAN.
5.2
Architecture
Editor’s Note: (The following text will be removed later from the document. The purpose of the text is to indicate what content is expected.)
- Include architecture picture with nodes for each solution
- Describe the approaches for placing codecs, and include a short discussion on each of them.
5.2.1 

Solution 1
5.2.2 
Solution 2

5.3
Functional Impacts

Editor’s Note: (The following text will be removed later from the document. The purpose of the text is to indicate what content is expected.) 
- This chapter should provide a description on which areas are potentially impacted and why for each solution.
This TR investigates the functional impact and required specification work for the support of an A interface over IP.
5.3.1 
Solution 1
5.3.2 
Solution 2

6
Study Results, User Plane
6.1
User Plane Principles

Editor’s Note: (The following text will be removed later from the document. The purpose of the text is to indicate what content is expected.)
- Introduction about IP technology and its usage to transport user plane (voice, CS data).
- Motivate transport efficiency which leads to a conclusion that multiplexing shall be supported and that compressed speech is needed at the interface between BSS and CN.
- Motivate that when having compressed speech a “true” end to end codec specification is wanted.
- Show the protocol stacks for voice and data services.
6.1.1

Solution 1
6.1.2
Solution 2
6.2
Payload Formats
Editor’s Note: (The following text will be removed later from the document. The purpose of the text is to indicate what content is expected.)
- Description of the payload formats that shall be supported in AoIP
- List the codecs and respective RFCs to be applied.
6.2.1

Solution 1
6.2.2
Solution 2
6.3 Transport Layer

Editor’s Note: (The following text will be removed later from the document. The purpose of the text is to indicate what content is expected.)
- Multiplexing, 

- Resilience, 

- Required user plane parameters, …..
6.3.1

Solution 1
6.3.2
Solution 2
6.4
Handover Procedure (user plane)
Editor’s Note: (The following text will be removed later from the document. The purpose of the text is to indicate what content is expected.)
- Procedures have to be studied when codec is located in BSS and codec is located in core network. 

- It shall also be looked into handling when codec has to be changed and codec has not to be changed.
6.4.1

Solution 1
6.4.2
Solution 2
7
Study Results, Control Plane
7.1
Control Plane Principles

Editor’s Note: (The following text will be removed later from the document. The purpose of the text is to indicate what content is expected.)
- Describe that the above chapter 5 leads to some modifications in the signalling and in the procedures executed in BSC and MSC

7.1.1

Solution 1
7.1.2
Solution 2
7.2
Procedures and Signalling Messages
Editor’s Note: (The following text will be removed later from the document. The purpose of the text is to indicate what content is expected.)
- Message sequences for basic call setup, mobile originating, mobile terminating
- Focus on new/impacted information elements 
- Solutions on how to design codec information
- Complement chapter 5.4 on handover
7.2.1

Solution 1
7.2.2
Solution 2
7.3
Codec Negotiation at Call Setup
Editor’s Note: (The following text will be removed later from the document. The purpose of the text is to indicate what content is expected.)
- Motivate true end-to-end codec negotiation, include simple network picture with codec placements
- Describe impact on A interface, …>
- Message sequence chart with focus on which node does what in the “codec negotiation procedure”
7.3.1

Solution 1
7.3.2
Solution 2
7.4
Handover

7.4.1

Solution 1
7.4.2
Solution 2
8
Informative: Network Design Issues
Editor’s Note: (The following text will be removed later from the document. The purpose of the text is to indicate what content is expected.)
- Some aspects on coexistence of TDM and IP transport, on migration, physical connectivity etc.
8.1


Solution 1
8.2
Solution 2
9
Expected impacts to existing specifications
10
Summary and Conclusion
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