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GAN Enhancements -
Combined GANC/SGSN solution
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. 

2 Technical solution
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.
2.1 Architecture
The existing architecture is as following (from [1]):
[image: image1.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.
2.2 PS Control plane architecture

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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2.3 PS User plane architecture

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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3 Mobility solutions for Combined GANC/SGSN 
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.
4 Impacts on the terminal

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 Evaluation against the proposed objectives 
The SA1 LS on GAN Enhancements [3] provides a list of proposed objectives. This section provides an attempt to describe the evaluation of the Combined GANC/SGSN solution towards these specific objectives as was kindly suggested when the proposed Ad Hoc agenda was submitted to the GERAN mailing list. However, this evaluation might need to be reworked as some of the proposed objectives lack clarity.

In addition, a new objective, “unmodified Up-interface” is proposed in [2]. It seems that the Combined GANC/SGSN proposal is fully compliant with this objective. 
	Proposed objective
	Evaluation/
conformance
	Comment, if any

	1) Backwards compatible with GAN 
	Compliant.
	Obviously.

	· Support at minimum same services as GAN
	Compliant.
	Exactly the same services.

	· Enhanced devices must be able to operate over GAN
	Compliant.
	There are no enhanced devices in this proposal.

	· Support QoS management supported on GAN
	Compliant.
	Supported.

	· No impact on 24.008
	Compliant.
	No changes to 24.008.

	2) Transparent support for all services between UTRAN or GERAN, and GAN 
	Compliant.
	As in GAN Release-7.

	3) Reduce the complexity for delivery of CS and PS services
	Partly Compliant.
	No changes to the CS domain.

	· reducing number of functions / protocol overhead
	Compliant.
	Done for the PS domain.

	4) PS transport efficiencies - High data rate and high data volume at low cost
	Compliant.
	Absolutely.

	· compatible/align with other 3GPP enhancements e.g. “one-tunnel approach”
	Compliant.
	Compliant with all enhancements to the A-interface and to the Gn-interface. Not compliant for the “one-tunnel” example.

	· at speed of broadband network (i.e. remove limitation imposed by Gb and 2G SGSN)
	Compliant.
	This proposal removes the Gb-interface and the 2G-SGSN.

	· PS optimization shall be supportable independent of voice changes
	Compliant.
	Supported as changes only in the PS domain.

	· Preserve the existing APN mechanism
	Compliant.
	No changes to the APN mechanism.

	· Support the services/network deployed with GPRS APNs
	Compliant.
	Supported.

	5) Support for operators using 2G, 3G, or combined 2G/3G networks
	Compliant.
	It is Ericsson’s understanding that there exists already today Dual-Mode CN products that provide simultaneous support for both 2G and 3G accesses. So a 2G MSC, 3G MSC or a combined 2G/3G MSC can be used to support A-interface.

	· Interfaces into those core network types
	Compliant.
	A-interface and Gn-interface used.

	· No changes to existing core network nodes/interfaces
	Compliant.
	It can be argued if the SGSN is modified here or not. Our interpretation is that none of the existing CN nodes are changed. Instead a new Combined GANC/SGSN node is introduced.

Also, only standard 3GPP interfaces are used.

	· Minimize load on existing network elements (e.g HLR)
	Compliant.
	Is this objective about staying in the same CN node when moving between EGAN and UTRAN and between EGAN and GERAN?

	6) Seamless mobility for CS and for PS includes real time conversational services
	Compliant.
	GAN PS HO in Release-7 provides this. GAN CS HO support already in Release-6.

	· no disruption to downloads 
	Compliant.
	GAN PS HO in Release-7 provides this. GAN CS HO support already in Release-6.

	· low latency and handover interruption
	Compliant.
	GAN PS HO in Release-7 provides this. GAN CS HO support already in Release-6.

	7) Improve GAN mode power consumption on handset
	Not compliant.
	Not compliant as the Release-6 and Release-7 terminals are not affected.


6 Conclusion
It is proposed to consider the combined GANC/SGSN as one of the candidate solutions for meeting the high level objective of optimizing the PS domain in light of the evaluation of this solution against the specific objectives described in section 5 above. 
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