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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

During the course of Release 6, TS xx.xxx[2] (Generic Access Network Stage 2) and  TS xx.xxx[2] (Generic Access Network Stage 3) were developed that provide access to the 3GPP core network using generic IP connection. Generic Access Networks, or GAN, is an extension of GSM/GPRS mobile services into the customer’s premises that is achieved by tunneling certain GSM/GPRS protocols between the customer's premises and the Core Network over broadband IP network, and relaying them through an unlicensed radio link inside the customer’s premises. GAN is a complement to traditional GSM/GPRS radio coverage, used to enhance customer premises coverage, increase network capacity and potentially lower costs.

Early deployments of GAN are now ongoing. As part of the continuous process of optimizing their network to better meet customer demand a number of operators have indicated a need to further enhance the GAN system. Various goals for such enhancements are documented in section four of this TR. After presentation of the goals, this TR documents technical alternatives for how to implement such enhancements to GAN.

1
Scope

This document contains the results of the feasibility study into the enhancements to Generic Access Networks or GAN. Considerations include overall requirements for enhancements, architectural requirements, evaluation of potential architectural solutions and alternative architectures.

The objective is to identify an architectural solution that best meets the requirements as specified in first section. The feasibility study shall also investigate mechanisms for selecting the most appropriate network domain to serve the user.
Existing solutions developed by the 3GPP (e.g. 3GPP system to Wireless Local Area Network Interworking (I-WLAN)) should be reused as much as possible.

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.

[<seq>]
<doctype> <#>[ ([up to and including]{yyyy[-mm]|V<a[.b[.c]]>}[onwards])]: "<Title>".

[1]
3GPP TR 41.001: "GSM Release specifications".

[2]
3GPP TR 21 912 (V3.1.0): "Example 2, using fixed text".

…

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

It is preferred that the reference to 21.905 be the first in the list.

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 [x] 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 [x].
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 [x] 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 [x].
Abbreviation format

<ACRONYM>
<Explanation>

4 Requirements

4.1 Objectives

1. GAN Enhancements shall be backwards compatible with GAN in 3GPP Rel-6 and Rel-7.

Two levels of enhancements may be considered that are either:

a) Forwards compatible from Rel-6: Rel-6 and Rel-7 terminals work with the enhancements i.e. network-only enhancements

b) Not forwards compatible from Rel-6 (respectively Rel-7): Rel-6 (respectively Rel-7) terminals do not work with the enhancements

GAN Enhancements shall

· Support at minimum the same services as GAN in 3GPP Rel-6 and Rel-7; and

· Support existing QoS management as specified in 3GPP; and

· Minimize the impact on the Core Network.

2. GAN Enhancements shall abide as per the unchanged GAN principle to keep the transparent support for any given service between UTRAN or GERAN, and GAN
· E.g. preserve the existing APN mechanism

3. GAN Enhancements shall minimize the additional complexity on existing GANCs if applicable
4. GAN Enhancements shall minimize the additional complexity on terminals (see case 1b above)

5. GAN Enhancements shall reduce the complexity for delivery of CS and PS services
· E.g. by reducing the number of functions and/or protocol overhead

6. GAN Enhancements shall reduce the user-plane latency for delivery of PS services

· E.g. by reducing the number of functions and/or protocol overhead
7. GAN Enhancements shall be compatible / shall align with other 3GPP Core Network enhancements e.g. “one tunnel approach” for PS services

8. GAN Enhancements shall overcome the limitations imposed by using the Gb interface

9. GAN Enhancements shall provide optimized support for operators using GSM-only, UMTS-only, or combined GSM/UMTS  networks

· E.g. no changes to existing core network nodes/interfaces

NOTE: the term “GSM” also refers to GPRS

10. GAN Enhancements shall provide seamless mobility for CS and seamless mobility for PS including PS conversational services

11. GAN Enhancements shall minimize “Enhanced GAN mode” power consumption on handsets

· NOTE: “Enhanced GAN mode” refers to the peer of GAN mode when operating as per a given GAN Enhancement
4.2 Benefits

The following items constitue a non-exhaustive list of benefits that may characterize the proposals on GAN Enhancements
· PS Optimization independent of CS Changes

· Support the services/network deployed with GPRS APNs

· No impact on 3GPP TS 24.008

· Minimize the load on existing network elements (e.g. HLR)
4.3 For further investigation

The following items require further investigation

· Whether “Enhanced GAN” Terminals shall support GAN specified in 3GPP Rel-6 and Rel-7

· Whether there is any limitations induced by LLC protocol

5 Architecture alternatives
5.1 A/Gn based architectures
Contributions from three companies, Alcatel, Azaire and Ericsson were received in GP-ah-26280, 3GPPGERAN-Ad Hoc on GAN Enhancements in Sophia Antipolis that propose an architecture based on adding an Gn interface to the GAN system.

The proposals from Alcatel and Azaire make changes to the Up interface to optimize the communication between the UE and the GANC. These proposals are further described in section 5.1.1.

The proposal from Ericsson adds the Gn interface to the FGAN system without making changes to the Up interface. This proposal is described in section 5.1.2.
5.1.1 Enhanced Up 

5.1.2.1 Introduction

Contributions from two companies, Alcatel and Azaire were received in GP-ah-26280, 3GPPGERAN-Ad Hoc on GAN Enhancements in Sophia Antipolis that propose an architecture based on adding an Gn interface to the GAN system.
5.1.2.2 Architecture

5.1.2.3 Protocol stacks

5.1.2.4 Affected procedures

5.1.2.5 Terminal architecture and impacts

5.1.2 Combined GANC/SGSN
5.1.2.1 Introduction

This discussion paper describes a specific technical solution for fulfilling the high level objective of optimizing the PS domain with, namely the Combined GANC/SGSN.

The main principles of this solution are the following:

· The GANC and SGSN nodes are combined into a new node, the Combined GANC/SGSN

· The Up-interface is kept unmodified,

· As Up-interface is unmodified, the 24.008 is also clearly unmodified

· The Combined GANC/SGSN uses the A-interface to connect to the CS domain services in the CN (i.e. the MSC).

· This solution could also be called “Generic Access to the A and Gn-interface” i.e. there are some similarities with the proposal from Alcatel.

The solution mainly optimizes the PS domain of the GAN in the following way:

· The Gb-interface is removed and as such there is the potential for the removal of some of the corresponding protocol layers like BSSGP and NS 

· This decreases latency as one node and one interface are removed in the “chain-of-nodes-and-interfaces” handling the PS domain. 

5.1.2.2 Architecture
The following sections describe the main parts of the Combined GANC/SGSN solution. As the CS domain remains unchanged, the control and user plane architectures are described only for the GAN PS domain.

The existing architecture is as following (from [1]):

[image: image3.wmf] 

 

MS

 

Generic IP

 

Access Network

 

MSC

 

SGSN

 

U

 

p

 

Gb

 

A

 

Generic Access

 

Network

 

Controller

 

(GANC)

 

Out of Scope

 

AAA Proxy/

 

Server

 

Wm

 

SEGW

 

W

 

d

 

HLR

 

D

 

’

 

/

 

Gr

 

’

 

HPLMN (roaming case)

 

MS

 

Mobile Station

 

GANC

 

GAN Controller

 

SEGW

 

Security Gateway

 

HPLMN/VPLMN

 

CBC

 

MS

 

Generic IP

 

Access Network

 

MSC

 

SGSN

 

U

 

p

 

Gb

 

A

 

Generic Access

 

Network

 

Controller

 

(GANC)

 

Out of Scope

 

AAA Proxy/

 

Server

 

Wm

 

SEGW

 

W

 

d

 

HLR

 

D

 

’

 

/

 

Gr

 

’

 

HPLMN (roaming case)

 

MS

 

Mobile Station

 

GANC

 

GAN Controller

 

SEGW

 

Security Gateway

 

HPLMN/VPLMN

 

Lb

 

SMLC

 


The new proposed architecture is as following:
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The above figure on the new proposed architecture shows only the parts strictly related to EGAN.  It is anyhow worth mentioning that without the requirement to specify how the Combined GANC/SGSN node is to be implemented it can naturally also function (i.e. be perceived as) either as i) a 2G-SGSN with Gb-interfaces towards BSS(es) and/or ii) as 3G-SGSN with Iu-PS interfaces towards the RNS(es). This provides for optimized mobility solutions when the MS is moving between (E)GAN and GERAN or between EGAN and UTRAN as there is no need to update the HLR.

5.1.2.3 Protocol stacks

5.1.2.3.1 PS Control plane 

The existing PS control plane architecture is as following (from [1]):
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The new proposed architecture is as following:
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5.1.2.3.2 PS User plane 

The existing PS user plane architecture is as following (from [1]):
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The new proposed architecture is as following:
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5.1.2.4 Affected procedures

The Combined GANC/SGSN solution (re)uses the existing mobility mechanisms, CS and PS handover between GAN and GERAN and GAN and UTRAN. The PS handover feature is considered as existing within the Release-7 timeframe.

5.1.2.5 Terminal architecture and impacts
The Combined GANC/SGSN solution does not affect the terminal functionality in any way and existing terminals can be used with the Combined GANC/SGSN. The main difference towards legacy GAN (networks) is improved performance in the PS domain within the network achieved by reducing the network node and interface count and the corresponding set of network protocol layers required within a Combined GANC/SGSN.

5.2 GAN Iu interface
5.2.1 Introduction

Contributions from two companies, Nokia and Kineto Wireless were received in GP-ah-26280, 3GPPGERAN-Ad Hoc on GAN Enhancements in Sophia Antipolis that propose an architecture based on adding an Iu interface to the GAN system. 
5.2.2 Architecture

5.2.3 Protocol stacks

5.2.4 Affected procedures

5.2.5 Terminal architecture and impacts

6 Evaluation 

6.1 Enhanced Up

6.2 Combined GANC/SGSN

6.3 GAN Iu Interface
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