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1 INTRODUCTION

The purpose of this contribution is to propose a roaming concept for R00 PS networks with IP Multimedia subsystems. It is in accordance with the current R00 Architecture principles such as layered structure and considers the following scenarios:

1.) R00 PS subscriber roaming in other R00 PS networks at the IM level

2.) R00 PS subscriber roaming in R00 CS and Legacy networks (R99/GSM)

The service offerings when roaming between IM subsystems of  R00 PS networks and the CS networks (both R00 and the leagacy networks) are shown Figure 1, with emphasis on the layered architecture:


[image: image1.wmf]R00-CS/2G/R99

R00 IP Multimedia

Application

Level Services

(e.g. VoIP, SSs)

Transport Level

Services

(GPRS)

CS Services

(e.g. voice, SSs)

PS Services

(data over GPRS)

Service

Mapping


Figure  AUTONUM : Roaming Scenarios and Service Mapping

The roaming model proposed in this contribution is based on the following assumptions: 

· Addressing of network elements in the R00 IM Subsystem for signalling purposes is based on IP addresses. In addition, E.164 addressing shall be supported by relevant network elements for providing support for roaming to UMTS/GSM and R00 CS networks.

· For GPRS access, IMSI is used as the subscriber identifier in both transport and application levels. This simplifies support for roaming in legacy UMTS/GSM networks to a great extent.
The solutions for roaming scenarios described in this contribution do not depend on any particular service control model. However, for illustration purposes only the roaming model for R00 IP Multimedia networks shown later in Figure 2 assumes that the subscriber is served by the CSCF of the visited network. 

2 Roaming in other IP Multimedia Networks

2.1 Basic Registration Procedure

The basic registration procedure consists logically of a transport level registration (GPRS attach) and, if so specified or allowed by user subscription, an application level registration. UE registration is performed, for example, at power up.

The basic registration procedure is performed through the following logical steps:

· GPRS Attach 

· Activation of a PDP Context for Signalling : The UE activates a PDP context with QoS characteristics suitable to carry application-level signalling. 

· CSCF Discovery: The UE performs a  discovery procedure to retrieve the identity of the CSCF that can serve the UE. The actual CSCF discovery mechanism is beyond the scope of this contribution.

· Application Registration: The UE registers with the selected serving CSCF. The CSCF, then retrieves the subscriber information from the HSS.

This registration procedure described above considers only the logical steps involved. It may be possible to optimize the procedure for efficient use of radio resources.

2.2 Roaming Model for R00 IM Networks

The proposed model for serving a R00 IM network subscriber in the home network and when roaming to other R00 IM networks is shown in Figure 2.
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Figure  AUTONUM : Roaming model in R00 IM networks

This model is in accordance with the logical steps described for the basic registration procedure. The detailed message sequence chart for this procedure is shown in Figure 3. A description for the message sequence chart is also given below.
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Figure  AUTONUM : Message sequence for roaming in R00 IM networks
1. The UE performs GPRS Attach procedure. The GPRS Attach procedure is based on the R99 specification 23.060, with some possible modifications for R00.

2. The UE activates a primary or a secondary  PDP context for signalling.

3. The CSCF discovery procedure is performed. The details of this procedure is beyond the scope of this contribution.

4. The UE sends an Application Level Registration message to the CSCF over the established signalling PDP context. The GGSN forwards the message to the serving CSCF.  IMSI is used as the Subscriber Identifier.

5. The CSCF performs IMSI analysis. The details of the IMSI analysis is beyond the scope of this contribution.

6. The CSCF performs HSS discovery in order to locate the HSS of  the subscriber. The details are beyond the scope of this contribution.

7. The Application Level (AL) authentication is performed. The details of the authentication procedure is beyond the scope of this contribution.

8. The CSCF initiates the Location Updating and Subscriber Data Downloading procedure towards the HSS. The details are beyond the scope of this contribution.

9. The CSCF confirms the successful completion of  application level registration to the UE.

3 Roaming of R00 IM Subscriber in UMTS/GSM and R00 CS Networks

The proposed model for serving a R00 PS subscriber when roaming in UMTS/GSM and R00 CS networks is shown in Figure 4. For a R00 CS network, MSC/VLR can be replaced with MSC Server.
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Figure  AUTONUM : Roaming model for  UMTS/GSM and R00 CS networks

The detailed message sequence chart for romaing in UMTS/GSM and R00 CS networks is shown in Figure 5. A description for the message sequence chart is also given below.

[image: image5.wmf]4. Insert Subscriber Data Req

5. Insert Subscriber Data Ack.

6. Update Location Ack.

2. UMTS/GSM Autentication

UE

MSC/VLR

R-SGW

HSS

1. LU

3. LU

Old S-CSCF

8. Cancel Location Req.

9. Cancel Location Ack.

7. LU Ack.


Figure  AUTONUM : Message sequence for roaming in UMTS/GSM and R00 CS networks
1. The UE initiates the UMTS/GSM/R00 CS Location Update procedure with the MSC/VLR of the visited network. The LU message contains the IMSI of the subscriber.  

2. The UMTS/GSM/R00 CS authentication is performed. The details of this procedure are beyond the scope of this contribution.

3. The MSC/VLR initiates the MAP Location Update proceddure towards the HSS of the user via R-SGW. The HSS stores the VLR address etc. The message contains IMSI and other parameters as defined in UMTS/GSM and R00 CS specifications. The message is passed through the R-SGW transparently while the SS7 to/from IP conversion is performed in R-SGW.

4. The HSS provides the subscriber data for the roaming user to VLR by sending MAP Insert Subscriber Data message via R-SGW. The message contains IMSI and other necessary parameters as defined in the UMTS/GSM and R00 CS specification. The message is passed through the R-SGW transparently while the SS7 to/from IP conversion is performed in R-SGW.

5. The serving VLR then acknowledges the receipt of the subscriber data to the HSS via R-SGW.

6. The HSS acknowledges the completion of location updating procedure to the MSC/VLR via R-SGW.

7. The MSC/VLR acknowledges the completion of location updating procedure to the UE.

8. The HSS sends the MAP Cancel Location message to the old CSCF or MSC/VLR (optional procedure). 

9. Location cancellation is acknowledged to the HSS by the old CSCF or MSC/VLR.

NOTE: The MAP messages between the MSC/VLR and HSS are passed transparently via R-SGW. The R-SGW does not interpret the MAP messages in anyway, but performs only the lower level conversion between SS7 and IP. This is in accordance with the 3GPP definition for R-SGW.

4 RECOMMENDATION

Nokia recommends that the roaming scenarios and solutions described in this contribution are included into 23.821 and adopted for the R00 PS specifications.
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