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1. Introduction

A key requirement identified by TSG-SA1 in TR 22.976-v1.1.0 is that the R00 Architecture shall enable access independence and service compatibility across all types of access network e.g. fixed lines.  This will ensure that users will receive a consistent set of services independent of the access network where the user is currently located. This implies that the entities on which services are provided should have no dependency on the access network used.

The aim of this contribution is to demonstrate access independence can be achieved using a two-tier mobility architecture, through a study of the roaming scenarios. 

2. Discussion

To ensure access independence and provide a fast and flexible services creation environment that isn't wireless specific then the IP Multimedia Domain needs to be access independent.   

The model presented in this contribution proposes that the UMS handles application mobility and mobility of users between access networks and is therefore located in the IM Domain.  Whereas the HLR handles mobility within the GSM/UMTS network. There is a requirement to register the presence of a user with the UMS when it enters a specific access network but this is for further study. The registration procedure would be relatively simple and infrequent process.  

The proposed architecture is shown in the following figure and will be used as the basis for further discussion.
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It is assumed that:

· The HLR will retain control for a user that is roaming in a R'00, R99 or legacy GSM network. However, the UMS has ultimate control.

· When TDM calls are routed to the GMSC Server; the HLR is used to query the UMS on behalf of the R00 UMTS network.

· IP calls are routed to IP Multimedia Service Domain and the UMS is queried before routeing the call to the appropriate access domain.

This diagram shows:

· The UMS and HLR may be implemented as functional separate or combined entities. However, to allow the option to deploy separate entities requires a standardised interface between the HLR and UMS.

· The CSCF, MGCF and GMSC Server may be implemented as separate or combined entities. For the case when a TDM call is routed to the GMSC Server, there may be a requirement to re-route the call via the MGCF to provide the necessary interworking.  This aspect requires further study.

· Interworking of calls originating in the "Multimedia IP networks" and terminating in a legacy network is achieved through R-SGW.

· Interworking of calls originating in the "Multimedia IP networks" and terminating in an "Alternative Access Network" may be achieved through the IP-GW.  Although the functionality represented by the IP-GW requires further study.

2.1 Roaming within the Home R00 UMTS Network

2.1.1 Mobile Terminating Call to an E.164 Number

It is essential that the R'00 architecture continues to support interworking with legacy networks, which may be achieve through MGCF/CSCF or GMSC Server.  This requirement allows operators to maintain their existing connections with PSTNs or progressively migrate connections.  It is assumed that call routed via the MGCF/CSCF will result in the interrogation of the UMS to determine the location of the user. The following diagram provides an example message flow for the case when the user is located in the home R'00 UMTS network and the MT call is routed via the MGCF/CSCF.

It is assumed that the UMS was previously informed that the 3G-HLR has retained control for the user.
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Alternatively, the following diagram provides an example message flow for the case when the user is located in the home R'00 UMTS network and the MT call is routed via the GMSC Server.  In this example it is assumed that the 3G-HLR recognises that the user is currently located in the R'00 UMTS network and therefore is not required to interrogate the UMS.
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2.1.2 Mobile Terminating Call to a logical name e.g. user@host

It is assumed that each user will be addressable using a logical name e.g. user@host or MSISDN@host, and in this case the MT calls will be routed directly to the CSCF in the IM Domain. The CSCF will subsequently interrogate the HSS via the Cx interface to determine the location of the user in order to route the call. The following diagram provides an example message flow for the case when the user is located in the home R'00 UMTS network.

It is assumed that the UMS was previously informed that the 3G-HLR has retained control for the user.
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2.2 Roaming to a legacy 2G network or R'99 CS Domain

2.2.1 Mobile Terminating Call to an E.164 Number

The following diagram provides an example message flow for the case when the user is located in a 2G network and the MT call is routed via the MGCF/CSCF.  It is assumed that location updating in the 2G network has previously occurred and that the 3G-HLR has retained the MSC/VLR address of the location of the user in the 2G network.  
It is assumed that the UMS was previously informed that the 3G-HLR has retained control for the user.


[image: image5.wmf] 

CSCF

 

UMS

 

3G

-

HLR

 

UE

 

IAM

 

Query to HSS to 

determine the location 

and availability of the 

user

 

HSS

 

Call extended to UE 

over the IP back

bone

 

PSTN/

 

Legacy 

 

Network

 

ACM

 

INVITE

 

UMS

 

Query

 

MGCF

 

2G

 

MSC/VLR

 

PRN

 

PRN

-

Ack

 

IAM

 

ACM

 

UMS

 

Query Ack

 

INVITE

 

200 OK

 

200 OK

 


Alternatively, the following diagram provides an example message flow for the case when the user is located in a legacy 2G network and the MT call is routed to the R'00 UMTS GMSC Server.  In this example it is assumed that the 3G-HLR recognises that it has retained control for the user despite being located in a legacy 2G network and therefore is not required to interrogate the UMS.
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2.2.2 Mobile Terminating Call to a logical name e.g. user@host

As with the R00 UMTS network case, it is assumed that calls addressed with a logical name will be routed directly to the CSCF in the IM Domain. Subsequently, the CSCF interrogates the HSS to determine the location of the user, following which the call is routed.  The following diagram provides an example message flow for the case when the user is located in a legacy 2G network.

It is assumed that the UMS was previously informed that the 3G-HLR has retained control for the user.
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2.3 Roaming to an Alternative IP based access

2.3.1 Mobile Terminating Call to an E.164 Number

The following diagram provides an example message flow for the case when the MT call is routed via the MGCF/CSCF. It is assumed that the UMS was previously informed that the user is now located on an access outside the control of the 3G-HLR.  
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Alternatively, the following diagram provides an example message flow for the case when the MT call is routed to the R00 UMTS GMSC Server.  It is assumed that the 3G-HLR has been informed by the UMS that the user is currently outside the control of the 3G-HLR.  
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2.3.2 Mobile Terminating Call to a logical name e.g. user@host

As with the R00 UMTS network case, it is assumed that calls addressed with a logical name will be routed to the CSCF in the IM Domain. Subsequently, the CSCF interrogates the UMS to determine the appropriate routeing information to the user. The following diagram provides an example message flow for the case when the user is located in an alternative IP based access.

It is assumed that the UMS was previously informed that the user currently resides outside the control of the 3G-HLR.
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3. Conclusion

This contribution provides example messages flows demonstrating that the two-tier mobility model provides a mechanism to achieve access independence, which is key service requirement for R'00.  Therefore, it is proposed that the concept of two-tier mobility is included in TR 23.821. Furthermore, this paper establishes the need for the working assumption that the HLR and UMS may be separate functional entities.

This contribution raises a number of open issues that need to be addressed in R'00:

· The protocol choice for the mobility between access types, following which the most suitable registration procedure(s) can be determined.

· Identification of the interfaces and entities required to provide seamless interworking between R'00 and alternative IP-based access types.

Finally, the examples show that the impact on the existing UMTS MAP protocol is minimal and that supplementary services can continue to b supported in the wireless domain since the HLR is involved in terminating MT calls.  
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