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Introduction

This contribution reviews the work done so far on the subject of inter-standard roaming between UMTS/GSM and ANSI-41 core networks and makes recommendations to SA1.

Work done in 3GPP

The issue of inter-standard roaming between UMTS and ANSI-41 core networks was discussed in the third meeting of SA1 in March 1999 [1], [2]. The work item was agreed although it is not included in the current 3GPP work plan.

In the summer of 1999 in response to an OHG requirement for inter-standard roaming, workshops were held by 3GPP and 3GPP2 [3], [4] to identify hooks and extensions in the radio access network signalling protocols. 

3GPP TSG-T WG3 and ETSI SCP have done work to support multi-mode SIM cards for operation in GSM, TDMA, and CDMA networks.

3GPP TSG-SA WG3 and TSG-CN have been working on positive authentication reporting for subscribers who roam from 3GPP2 networks to 3GPP networks. At the TSG-SA plenary in Bangkok, a liaison statement from TSG-CN requesting broader work item for the feature "Inter-system roaming between 3GPP and 3GPP2” was presented [5]. The authors of this contribution support TSG-CN in that request. 
Work done outside 3GPP

About 2 years ago, US TDMA carriers started the GSM/ANSI-136 Interworking (GAIT) project under the Universal Wireless Communications Consortium (UWCC).  The objective was to define an Interworking/Interoperability Function (IIF) to interwork DCS1900 and ANSI-136 systems, allowing subscribers to roam between different core networks.   GAIT covers handset/SIM, MAP interworking, and interoperability testing.  The GAIT results are to be published by TR46.3.

Several months ago the GSM Association started a project on GSM interworking with non-GSM systems (TDMA/CDMA /iDEN/Tetra) known as the GSM Global Roaming Forum (GGRF). GGRF has similar objectives to GAIT, with the addition of billing and roaming agreements.  G95 is the GGRF group for CDMA-GSM roaming.

TIA TR45.2 are developing projects to adapt GAIT for GSM/CDMA roaming.   The work is being done by GGRF, CDG, and TR45.2.  The CDG Global Roaming Team has been active in this area.
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Recommendations

SA1 is asked to take the following action:

· To agree the work-item on inter-standard roaming between UMTS/GSM and ANSI-41 core networks (annex B of this contribution) and ask TSG-SA to include it as a feature in the 3GPP workplan. 

· To adopt the terminology used by GAIT as seen in Annex A of this contribution.

· To ask TSG-SA to establish a workshop, open to delegates of 3GPP, 3GPP2, TR45, CDG, GAIT, and GGRF to define service requirements and identify further work for 3GPP for the accomplishment of inter-standard roaming between UMTS and ANSI-41.

Annex A: Further information on GAIT

GAIT deals with handset/SIM, network, and interoperability testing.  It does not require any changes to serving systems; e.g., a GSM subscriber roaming in an ANSI-41 network registers just like a normal ANSI-41 user.  Until now, there have been no changes to the GSM MAP or ANSI-41 to support interworking, although there are scenarios where a few minor changes could make things easier.  For instance, it seems useful to allow an HLR to provide information to the IIF in a manner more consistent with the foreign network's procedures.
GAIT results are documented in PN-4857 (in ballot, to be published as J-STD-038.) This includes service descriptions, information flows, and message mappings.  Mapping is not always clear, e.g. one GSM field may map to several in ANSI-41.  Cause codes are not aligned (multiple errors map to “system failure” etc.)  Application timers may be set differently in GSM/ANSI-41.  The TDMA SIM card/terminal spec is part of ANSI-136. PN-4759 describes GSM Hosted SMS Teleservice (GHOST), a new teleservice for the ANSI-41 side, that encapsulates GSM SMS PDUs. GAIT also allows for conversion between the Cellular Messaging Teleservice (CMT) and GSM SMS.  UMTS/cdma2000 SMS interworking may use either method.  GHOST requires MS changes, but allows for a more transparent service.

Features supported by GAIT:

· Roam and register (with authentication);

· Originate and terminate calls;

· Call Forwarding (various types, e.g. GSM CF No Reply and CF Not Reachable are both mapped to ANSI-41 CF No Answer.)

· Call Waiting

· Calling Number/Line Identification Presentation

· Call Barring

· 3-way calling/Multi-Party

· Short Message Service access and Message Waiting Notification 

· Late Call Forwarding optimally routed.
GAIT modes

· GSM Native Mode - subscriber homed in GSM, operating in GSM

· GSM Foreign Mode - subscriber homed in ANSI-41, operating in GSM

· ANSI-41 Native Mode - subscriber homed in ANSI-41, operating in ANSI-41

· ANSI-41 Foreign Mode - subscriber homed in GSM, operating in ANSI-41
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The above figure shows the logical model for IIF.  It acts as a VLR, HLR, MSC, or MC depending on the scenario.

In the GAIT model, the IIF needs to maintain subscriber info and mappings, such as

· International Mobile Subscriber Identity (IMSI) 

· Mobile Identification Number (MIN) 

· Electronic Serial Number (ESN) 

· Terminal type.

Authentication and encryption capabilities are managed in both GSM and ANSI‑41 networks by the Authentication Centre (AuC or AC), which can be physically separated from the associated HLR or integrated with it.  Different authentication processes and algorithms are defined for GSM and ANSI-41.  Therefore, GAIT requires subscriber specific authentication data to be provisioned and maintained on both a GSM AuC and an ANSI-41 AC, in order to support service on either network.  For TDMA, subscriber data that needs to be maintained includes:

· Ki (GSM subscriber authentication key)

· Triplets or groups of Kc (cipher key), CKSN (cipher key sequence number), and SRES (signed response) for GSM based authentication and ciphering

· A-key (AMPS/ANSI-136 authentication key)

· SSD-A (AMPS/ANSI-136 shared secret data for authentication)

· SSD-B (AMPS/ANSI-136 shared secret data used for generated signaling message encryption (SME) and voice privacy (VP) masks)

The foreign mode Authentication Centre can be integrated into the IIF gateway or implemented as a separate network element.

A simpler way to provide authentication to GSM foreign mode users is to map the ANSI-41 authentication parameters into GSM fields, and run CAVE on the R-UIM in GSM systems.  This works in one direction only, but greatly simplifies the IIF.  It may be possible to avoid administration of subscriber information in the IIF.

Related projects

PN-4759 (TIA/EIA/IS-842), GSM Hosted SMS Teleservice (GHOST) 
PN-4857, Network Interworking between GSM MAP and ANSI-41MAP (J-STD-038)
PN-4925, TIA/EIA-41 Networks enhancement to support SIM roaming to GSM 
PN-4926, IIF Enhancements to Support two way SIM Roaming with GSM  
PN-4927, IIF Enhancements to Support one way SIM Roaming to GSM 

Annex B:
Proposed Work Item Description

Title: UMTS/GSM-ANSI-41 Inter System Roaming

1
3GPP Work Area

	
	Radio Access

	X
	Core Network

	X
	Services


2
Linked work items

SA3 Work Item on enhancing home environment control of security

SA1 Work Item on UMTS Interworking with ANSI-41 networks

3
Justification

A work item for inter-standard roaming between UMTS/GSM and ANSI-41 has previously been agreed in SA1 but is not contained in the 3GPP workplan.
Work has been done outside 3GPP on inter-standard roaming, notably by GSM-ANSI-136 Interworking (GAIT), GSM Global Roaming Forum (GGRF), and TIA TR45.2. The approach uses an Interworking/Interoperability Function (IIF) which does not require changes to GSM-MAP. However, the impact of this work on UMTS specifications should be examined by 3GPP. There is a need for a complete picture of UMTS/GSM - ANSI-41 inter-standard roaming to ensure that all aspects are adequately addressed.

4
Objective

The objective is to define service requirements for UMTS/GSM - ANSI-41 inter-standard roaming and identify further work required by 3GPP. To this end it is proposed to hold a workshop open to delegates of 3GPP, 3GPP2, TR45, GAIT and GGRF.
5
Service Aspects
Assumptions for inter-standard roaming:

· Interworking/Interoperability Function (IIF), for ANSI-41/GSM MAP interworking

· Authentication support

· Multimode SIM/R-UIM

· (Optional) multimode terminal

· Billing support

· Roaming agreements.

Modes of operation:

· UMTS/GSM Native Mode - subscriber homed in UMTS/GSM, operating in UMTS

· UMTS/GSM Foreign Mode - subscriber homed in ANSI-41, operating in UMTS/GSM

· ANSI-41 Native Mode - subscriber homed in ANSI-41, operating in ANSI-41

· ANSI-41 Foreign Mode - subscriber homed in UMTS/GSM, operating in ANSI-41.

6
MMI-Aspects

None

7
Charging Aspects

tbd

8
Security Aspects

Positive authentication reporting already addressed.

9
Impacts 

	Affects
	USIM
	ME
	RAN
	CN
	Others

	Yes
	X
	
	
	X
	

	No
	
	
	
	
	X

	Don't know
	
	X
	X
	
	


10
Expected Output and Time scale (to be updated at each plenary) 

To be defined in a SA established workshop open to delegates of 3GPP, 3GPP2 TR45, T1, GGRF and GAIT. This work item would be expanded by the workshop.

Report from workshop and updated work item expected by TSG-SA#12.

11

Work item rapporteurs

Dr David Williams, QUALCOMM Europe SARL. Email: dwilliams@qualcomm.com
12
Work item leadership

SA WG1

13
Supporting Companies

QUALCOMM Europe SARL

[3 more required]

14
Classification of the WI (if known)

	X
	Feature (go to 14a)

	
	Building Block (go to 14b)

	
	Work Task (go to 14c)
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