
3GPP TSG GERAN Ad Hoc on GAN Enhancements

GANE-07029
Sophia Antipolis, France

Agenda Item 3.1.1
8 - 9 January 2007

Source: Kineto Wireless, 3
High Level Requirements for GAN Enhancements
Introduction
This contribution expands on the requirements for enhancements to GAN from the LS from SA1, S1-061199.  The text in black are direct extracts from S1-061199.  The text in blue are proposed clarifications and discussions of those requirements.
X.1
Backwards compatible with GAN
· Support at minimum same services as GAN

· Enhanced devices must be able to operate over GAN

· Support QoS management supported on GAN

· No impact on 24.008

TS 24.008 defines the operation of:

· Elementary procedures for Mobility Management (chapter 4)
· Elementary procedures for Circuit-switched call control (chapter 5)
· Suppport of packet services, GPRS session management (chapter 6)
GAN Enhancement solutions shall comply with the TS 24.008 procedures in those chapters.  This statement encompasses all four bullets under “Backwards compatible with GAN.”
X.2
Transparent support for all services between UTRAN or GERAN, and GAN

Service and functional transparency are provided in GAN by tunneling Non Access Stratum (NAS) protocols between the UE and the CN.  The NAS protocols and the functions controlling the protocols shall be transparent to the GAN enhancements.  This requirement is intended to provide forward and backward compatibility with UMTS and GSM in a layered architecture where NAS protocol and procedure improvements shall not be encumbered by procedures and functions defined by GAN or GAN enhancement.
X.3
Reduce the complexity for delivery of CS and PS services

· reducing number of functions / protocol overhead

The GAN enhancements shall support the evolution of the CN toward all-IP implementations and enable the possibility to retire non-IP interfaces at the discretion of the operator.

Where possible without compromising other GAN enhancement requirements and current GAN capabilities, the GAN enhancements shall reduce the number of elements involved in CS and PS services, the number of functions required to provide CS and PS services, and the number of protocols used to provide CS and PS services.  The goal is to provide improvements for user plane functions which has the greatest impact on end-user experience and cost of service.  

For CS services, the requirement shall consider any reduction in audio processing hardware in the GANC, any equipment interface improvements, and any reduction in complexity for providing speech services. 
For PS services, the requirement shall consider reduction of processing functions in the GANC and the 2G-SGSN, reduction of the number of elements involved in the forwarding of PS user plane data between Gi and the UE, any equipment interface improvements, and use of IP routing to provide WAN transport efficiencies. 
X.4
PS transport efficiencies - High data rate and high data volume at low cost

· compatible/align with other 3GPP enhancements e.g. “one-tunnel approach” 

· at speed of broadband network (i.e. remove limitation imposed by Gb and 2G SGSN)

· PS optimization shall be supportable independent of voice changes 

· Preserve the existing APN mechanism

· Support the services/network deployed with GPRS APNs

Many future services will depend on the packet transport capabilities of GAN and how the GAN, UTRAN, and GERAN provide harmonized, consistent access networks for those future services.  Except for performance characteristics inherent in the physical layer technologies, all of the RANs shall provide the same services, with the same service control characteristics including support for DTM and combined CS and PS procedures.  
The PS improvements shall be supportable independent of voice changes except when this independence conflicts with CS & PS service and functional transparency and the requirements in this document.
The PS transport architecture shall be capable of supporting high data rates and high data volumes.  It shall provide an architecture that is capable of satisfying the growth of future services cost effectively. 
Backwards compatibility for the PS architecture shall be mandatory.  The PS improvements shall not require any change to the provisioning of GPRS based services.   The PS improvements shall be compatible with other 3GPP PS enhancements such as the “one-tunnel approach” defined in TR 23.809 and TS 23.060; and PS handover defined in TS 43.129.  
X.5
Support for operators using 2G, 3G, or combined 2G/3G networks

· Interfaces into those core network types

· No changes to existing core network nodes/interfaces

· Minimize load on existing network elements (e.g HLR)
From a network technology point of view, operators may be classified to be operating 2G networks, 3G networks, or combined 2G/3G networks.   
2G networks are defined to be those networks that provide services via GERAN only.  From a core network point of view, 2G networks support GERAN interfaces:  A, and Gb.
3G networks are defined to be those networks that provide services via UTRAN only.  From a core network point of view, 3G networks support UTRAN interfaces:  IuCS and IuPS.  
Combined 2G/3G networks are defined to be those networks that provide services via both GERAN and UTRAN.  From a core network point of view, combined 2G/3G networks support both GERAN and UTRAN interfaces:  A, Gb, IuCS, IuPS.  Many combined networks are actually deployed as 3G overlay networks where a separate CN serves the UTRAN.  In this case, the overlay network may also be considered to be pure 3G networks.

Any 2G network or combined 2G/3G network may integrate GAN with minimal disruption to the network topology, using standard CN interfaces already provisioned on those networks (e.g. A, Gb), and supported by the features and functions already licensed for use on the 2G and combined 2G/3G network elements.

For GAN Enhancements, 3G networks shall be able to integrate GAN with the same minimal network topology disruption, using standard CN interfaces already provisioned on those networks (e.g. IuCS, IuPS), and supported by the features and functionality already licensed for use on the 3G network elements.

Interfaces internal to the Core Network such as Gn, Gr, Gs, Nc, Nb, etc. are RAN independent and hence 2G and 3G independent.  As long as the core network interfaces and protocols are not changed, those interfaces may be considered as already provisioned in both 2G and 3G networks and may be used by the GAN enhancements.

X.6
Seamless mobility for CS and for PS includes real time conversational services.

· no disruption to downloads

· low latency and handover interruption

Seamless mobility is currently provided by GAN CS support for mobility between GERAN and GAN.  This includes support of real time conversational services in the CS domain.  
Seamless mobility is being defined for GAN PS domain through PS handover as defined in TS 43.129.  Prior to PS handover support, GAN supports GPRS mobility management through the cell reselection procedure. 

Real-time conversational services on the PS domain requires the support of transport efficiency requirement in X.4 and the support of PS handover (or equivalent) to enable low transport latency and to minimize packet queuing or loss during handover for the real-time conversational service streams.
Seamless mobility between UTRAN and GAN for CS and PS domain is defined in GAN.  The specified solution for seamless mobility requires GAN specific feature support for the UTRAN RNC due to the unintended classification of GAN as a 2G RAN.  The current GAN solution defines a GAN exception to the normal RNC handling of 3G and 2G handovers.  Seamless mobility for PS domain between UTRAN and GAN shall be supported by the GAN enhancements without the dependency on the RNC feature.
X.7
Improve GAN mode power consumption on handset
By definition, GAN handsets support a minimum of two radio subsystems:  GERAN/UTRAN and Wi-Fi.  Two radios consume more power than either radio subsystem alone.  It is desireable for the GAN enhancements to define solutions that  reduces power consumption for handsets in standby and in dedicated mode while attached to either Wi-Fi or GERAN/UTRAN.
Proposal
It is proposed to capture the text in section X.1 – X.7 in the GAN Enhancements Technical Report as the baseline text for the Requirements section.
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