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Introduction to Iu-Mode Extensions to GAN
Introduction
At GERAN #35, GERAN approved the Work Item to add the Iu-mode extensions to the GAN specifications targeting the following schedule:

· CR to TS 43.318 (Stage 2) by GERAN #36

· CR to TS 44.318 (Stage 3) by GERAN #37
· CR to TS 51.010 S80-S83 by GERAN #39

Work is progressing rapidly in WG2 on the Stage 2 and Stage 3.   This informational contribution provides an introduction to WG3 for the functionality introduced by GAN Iu-mode and summarizes the possible work for TS 51.010 S80-S83.
Note:  because new names are planned for TS 43.318 and TS 44.318 (to remove reference to the A/Gb interface), the specification numbers themselves must change.   New specification numbers are expected to be approved at GERAN #36.
Discussion

1
GAN Iu-mode Overview

1.1
Functional Architecture
The Iu-mode Generic Access Network is a straightforward evolution of the A/Gb-mode GAN architecture in TS 43.318 and TS 44.318.   The architecture, distribution of functions, and use of protocols are the same as the A/Gb-mode GAN.

Once the MS completes Registration, the MS operates in A/Gb-mode or Iu-mode.  The MS cannot change mode for the duration between the GAN Registration and Deregistration.
The Iu-mode Generic Access Network functional architecture is illustrated in figure 1.
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Figure 1: Iu-mode GAN functional architecture

The main features of the Iu mode GAN architecture are:

· Entities with enhanced functionality:
-
Mobile Station (MS). The functionality of the MS defined in [43.318] is modified to support Iu mode GAN operation. The MS may support Iu mode GAN operation, A/Gb mode GAN operation, or both. Mode selection is performed during registration.
-
Generic Access Network Controller (GANC). The functionality of the GANC defined in [43.318] is expanded so as to appear to the core network as a UTRAN Radio Network Controller (RNC). As in [43.318], the GANC includes a Security Gateway (SEGW) that terminates secure remote access tunnels from the MS, providing mutual authentication, encryption and data integrity for signalling, voice and data traffic.

· A generic IP access network provides connectivity between the MS and the GANC. The IP transport connection extends from the GANC to the MS. A single interface, the Up interface, is defined between the GANC and the MS. Functionality is added to this interface, over that defined in [43.318], to support the Iu-mode GAN service.
· Co-existence with the UMTS Terrestrial Radio Access Network (UTRAN) and interconnection with the Core Network (CN) via the standardized interfaces defined for UTRAN:

-
Iu-cs interface for circuit switched services as overviewed in 3GPP TS 25.410.
-
Iu-ps interface for packet switched services as overviewed in 3GPP TS 25.410.
-
Iu-pc interface for supporting location services as described in 3GPP TS 25.450.

-
Iu-bc interface for supporting cell broadcast services as described in 3GPP TS 25.419.
· Transaction control (e.g. CC, SM) and user services are provided by the core network (e.g. MSC/VLR and the SGSN/GGSN).

· Use of AAA server over the Wm interface as defined by 3GPP TS 29.234. The AAA server is used to authenticate the MS when it sets up a secure tunnel. Note that only a subset of the Wm functionalities is required for the EGA application. As a minimum the GANC-SEGW shall support the Wm authentication procedures.

1.2
Protocol Stacks
The protocols used across the Up reference point have been enhanced to be consistent with the UTRAN control plane use of a common control plane protocol for CS and PS domain.  The following summarizes the enhancements to the control and user plane protocols at the Up reference point:

· Minor extensions to GA-RC to support automatic mode selection between A/Gb-mode and Iu-mode.

· GA-CSR and GA-PSR evolve to GA-RRC in Iu-mode; GA-RRC is modelled on the same message flows as GA-CSR with as few changes as possible.
· GA-CSR and GA-PSR are unchanged when the MS operates in A/Gb-mode.

· The CS user plane is the same for A/Gb-mode and Iu-mode

· The Iu-mode PS user plane is updated to use the G-PDU header encapsulation to replace the GA-PSR UNITDATA encapsulation.  The G-PDU format is used widely for PS domain user plane tunnelling and is the header format used for GTP-U tunnels.
The GAN Iu-mode CS Domain control plane is illustrated in figure 2.
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Figure 2: CS Domain Control Plane Architecture

The GAN Iu-mode PS Domain control plane is illustrated in figure 3.


[image: image3.emf]Access Layers

Transport IP

IPSec ESP

Remote IP

GMM/SM/SMS

Access Layers

Transport IP

Access Layers

Transport IP

IPSec ESP

Remote IP

GA-RRC

GA-RC

GA-RRC

GA-RC

RANAP RANAP

GMM/SM/SMS

Up Iu-ps

MS Generic IP Network GANC SGSN

TCP TCP

Signalling 

Transport

Layers

(TS 25.412)

Signalling 

Transport

Layers

(TS 25.412)


Figure 2: PS Domain Control Plane Architecture

The GAN Iu-mode CS Domain user plane is illustrated in figure 4.
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Figure 4: CS Domain User Plane Protocol Architecture 

The GAN Iu-mode PS Domain user plane is illustrated in figure 5.
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Figure 5: PS Domain User Plane Protocol Architecture
As these stack diagrams illustrate, the GAN Iu-mode Control and User Plane closely resembles their GAN A/Gb-mode counterparts.
2
TS 51.010 Impact Estimate 

The following section provides a preliminary estimate for the impact to TS 51.010 to add coverage for GAN Iu-mode terminals.  Sections 80 to 83 of TS 51.010 currently defines the test cases for GAN A/Gb-mode.  This table identifies any changes required to the GAN A/Gb-mode sections and proposes test case sections for GAN Iu-mode where appropriate.  Since the Iu-mode GA-RRC protocol follows the same basic structure as GA-CSR, many test cases and test scenarios are direct copies of the GA-CSR tests.
	TS 51.010 Section
	TS 51.010 Section Title
	Estimated GAN Iu-mode Impact

	80
	Generic Access default conditions, message contents and macros
	

	80.1
	Default test conditions
	None

	80.2
	Default message contents
	None

	80.3
	Macros
	Add GA-RRC macros for Location Update procedure

	80.4
	Test PDP contexts
	None

	81
	GAN Discovery and Registration Procedures
	

	81.1
	Discovery Procedure
	Add test cases for GAN mode selection, including:

· Discovery of Iu-mode GANC

	81.2
	Registration Procedure
	Add test cases for GAN mode selection, including:

· Registration resulting in Iu-mode operation

	81.3
	Lower Layer Faults
	

	81.3.1
	TCP Reset
	Add test cases for GA-RRC based on GA-CSR test cases

	81.3.2
	Lower Layer Faults, MS is Registered
	Add test cases for GA-RRC based on GA-CSR test cases

	82
	GAN CS Domain Procedures
	

	82.1
	GA-CSR connection establishment
	None

	82.2
	Upper layer message transmission
	None

	82.3
	Paging for CS domain
	None

	82.4
	Traffic Channel assignment
	None

	82.5
	Release of GA-CSR
	None

	82.6
	Classmark Indication
	None

	82.7
	Handover to GAN
	None

	82.8
	Handover from GAN
	None

	82.9
	Ciphering Configuration Procedure
	None

	82.10
	Channel mode modify procedure
	None

	83
	GAN PS Domain Procedures
	

	83.1
	GA-PSR Transport Channel Activation & Deactivation Procedures
	None

	83.2
	GA-PSR GPRS User Data Transport
	None

	83.3
	Packet paging for packet service
	None

	83.4
	GPRS Suspend Procedure
	None

	83.5
	Downlink Flow Control
	None

	83.6
	Uplink Flow Control
	None

	x.
	GAN Iu-mode Procedures
	

	x.1
	GA-RRC connection establishment

· CS domain

· PS domain
	Similar to GA-CSR test procedures but GA-RRC procedures supports CS and PS domain

	x.2
	Upper layer message transmission

· CS domain

· PS domain
	Similar to GA-CSR test procedures but GA-RRC procedures supports CS and PS domain

	x.3
	Paging 
· CS domain

· PS domain 
	Similar to GA-CSR test procedures but GA-RRC procedures supports CS and PS domain

	x.4
	Traffic Channel assignment

· CS domain

· PS domain
	Similar to GA-CSR test procedures but GA-RRC procedures supports CS and PS domain
PS traffic channel uses G-PDU encapsulation format.

	x.5
	Release of GA-RRC

· CS domain

· PS domain
	Similar to GA-CSR test procedures but GA-RRC procedures supports CS and PS domain

	x.6
	Handover to GAN

· CS domain

· PS domain
	Looks like handover to UTRAN cell

	x.7
	Handover from GAN

· CS domain

· PS domain
	Looks like handover from UTRAN cell

	x.8
	Security Mode Procedure

· CS domain

· PS domain
	Same as GA-CSR Ciphering Configuration test procedures except IK is used in place of Kc for MAC check

	x.9
	Channel mode modify procedure

· CS domain

· PS domain
	Same as GA-CSR test procedures but using GA-RRC


Conclusion
This contribution has been presented to GERAN WG3 to provide a brief introduction to the GAN Iu-mode extensions for GAN.  It should be clear from this contribution that GAN Iu-mode is a logical extension of the GAN A/Gb-mode using the same theory of operation to enable GAN Iu-mode terminals the ability to access UMTS services via generic access networks.   Most test cases previously defined for GAN A/Gb-mode need only minor changes to provide test coverage for Iu-mode.  Other test cases, specific to GA-RRC, can be modelled after the GA-CSR test cases. 
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