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Introduction

TS 22.121 provides a definition for the VHE concept to allow portability of a personal service environment across network boundaries and terminals types. This is facilitated by the use of a home environment, where several home environment value added service providers provide these services. Within the circuit switched network, home value added service providers have the ability to use the standardised interfaces provided by the Open Service Architecture to provide subscribers with these services. The current understanding within circuit switched networks is that this home environment, including the execution of the required services may be provided by a combination of network capabilities such as MExE, SAT and the CAMEL application protocol. 

For an All IP network, it is still not entirely clear how this home environment spanning network boundaries will be provided. This contribution provides input outlining some issues and putting forward some working assumptions. This paper takes a voice centric approach. 

Requirements

TR 23.922 has identified the following requirements for packet switched networks supporting voice services in section 4.1.1.

1. The overall aim of the all IP network is to support similar services to GSM release ’99 and new innovative services.  Where appropriate these services should inter-work with existing GSM services. 

2. In addition it should also possible to support existing (R99 and before) services/capabilities (speech, data, multimedia, SMS, supplementary services, VHE,...) in a manner that is transparent to the users of these services [TR 23.922].  That is, the network needs to provide the service capabilities required in such a way as to support interworking of these services between the R00 all IP network option and the other family networks two domain architecture option (GSM pre Release 99, UMTS release 99). 

5. When the all IP networks are deployed, there will be services and databases provided for existing networks which are non-IP based e.g. local number portability, free phone numbers, specialised corporate services.  The all IP architecture will need to be able to access these services.


6. R’00 all IP core network shall allow implementations having a CS and a PS domain, that are separated like both these domains in the R’99 architecture.

As a key comment of the implementation of VHE it is seen as attractive that CAMEL based applications can be developed for GSM, UMTS R99 and UMTS R2000. There appear to be clear benefits to operators of not only developing but also provisioning a new and existing features once and once only irrespective of the underlying technology.

Problem description

The approach taken within UMTS has been to standardise service capabilities as opposed to services. TS22.078 describes procedures for the support of operator specific services independently of the serving network for the circuit switched case. Indeed, the applicability of such procedures to a release 2000 All IP network has been highlighted in the feasibility Technical report entitled “CAMEL control over VoIP”, TR 21.978. In an All IP network, when considering voice centric applications, similar MO and MT service capabilities as described in TS22.078 are anticipated. TR23.922 section 10 outlines the various options for the support of legacy services. 

It appears evident that OSA API are only provided in the home network and that they do not cross operator boundaries even though this is not explicitly stated in TS 23.127. The implication is that in order to provide services to subscribers roaming across networks interaction for service control must either take place in the home network for OSA applications or a combination of appropriate vehicles for providing services across network boundaries must be found. 

Incidentally, TR23.922 section 10.1 is not, in our opinion, entirely clear in stating that “As VHE expects the service to be located in the home domain of the ………that allow the serving domain to pass control to the home domain where the service resides”. VHE does expect the service to be located in the home domain, however the VHE model allows the execution of the service to be carried out in the home domain (EXEhome), the serving domain (EXEserv), the terminal (EXEterm) or the USIM (EXEsim). Any combination of the execution environments may be used to support VHE, providing that some mechanism exists that allows the download of the service logic to correct environment.

Possible solutions

In order to address the vehicle to support VHE in an all IP network, the following solutions are possible :

· As OSA APIs do not cross operator boundaries, OSA based applications have to be provided through the home CSCF. For a roaming subscriber in a visited network, registered with a serving CSCF, this would mean that the call control signalling needs to be extended from the serving CSCF to the home CSCF in order to provide the service on the MO call. Such appears to be very inefficient. The time delay in call set up alone is sufficient to warrant some concern. The media stream should ideally be routed from the serving network to the destination registered network of the called  users as directly as possible. The Mw interface (H-CSCF <-> S-CSCF) must be mature enough to facilitate this.

· The serving CSCF supports a CAP interface to the gsmSCF in the home network. OSA based applications are made available via the gsmSCF in the home network and delivered to the subscriber over CAP. An additional advantage is that existing CAMEL based services available to circuit switch subscribers may also be made available to subscribers in a circuit switched networks. 

· The provision of a facility where the application (logic plus subscribers data) is downloaded from the home service domain to an application server in the serving domain. OSA class methods can then be invoked towards the serving CSCF. This effectively means creating a standardised execution environment for the serving network (EXEserv). 

The first two options are already described in TR23.922 section 10. However the emphasis of this section was for the support of legacy services and not for the mechanism to support VHE. In addition the technical report suggests in various sections that whilst roaming in All IP networks, the serving CSCF and home CSCF are not necessarily always present. This is implied in sections 9.3.2 and 9.3.3 where the scenarios described show possible absence of the home/serving CSCFs. Considerations should be made in selecting the appropriate mechanisms to deliver VHE.

Conclusion

Lucent Technologies and Nokia support the use of a CAP interface at the serving CSCF for two reasons. Firstly to facilitate a vehicle to support VHE and secondly to allow existing CAMEL based services (legacy voice services) to be applied to voice centric applications in an All IP network. In the latter case, the network operator needs only administer a single service to serve subscribers that roam between the two networks. This provides a mechanism where existing CAP based services in a circuit switched network can be made available to an all IP network. Further,  the home CSCF may support an OSA interface. 

With this view express by Lucent and Nokia, S2 are kindly asked to consider and agree an outcome of the points listed below. 

· Whether MO and MT services are applicable to voice centric applications in a R2000 all IP network. If indeed such services are applicable, a reasonable assumption is that a subscriber would also maintain such applications whilst roaming in other R2000 all IP networks and as well as in 2G networks.

· In order to optimise the routing of MO calls, the interaction with the applications/services required for MO calls should not involve routing back to the calling subscribers home CSCF.

· The feasibility of supporting a CAP interface at the serving CSCF as well as an OSA interface at the home CSCF. In some cases a CSCF may act as a home and service CSCF according to the registered subscribers’ viewpoint. This would mean that a CSCF in a network may support both CAP and OSA interfaces. 

The proposed text for the 23.821 has been included in a companion contribution S2-000xx.
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