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1. Introduction

The attached document provides a high level initial description of how call control and roaming could be supported within an All IP network. The purpose of this contribution is to provide a working draft for the discussions on call control and roaming.  Not all issues have been addressed and some of these have been listed in a section of open issues.  

2. Proposal

It is proposed that the Call Control and Roaming sections of the TR are combined into a single section and the text from the attached document is placed into that section. 

3. TERMINOLOGY

This section defines a common set of terms on which the present document is based on. The following list of terms is the first attempt  to define some terminology. 

The terminology defined here have not been matched with the existing 3GPP terminology and this matching will need to be done.  Moreover, 3GPP has not defined all the terms that are needed for an all IP based network yet. 

1. Subscriber: a subscriber is an entity that has a subscription with an operator/service provider for the provisioning of specific services. The subscriber is associated with a subscriber profile whose content, among other features, specifies the services the subscriber has subscribed to. (FFS)

2. User: a user is an entity possessing multiple subscriptions with Release 2000 all IP network operator(s)/service provider(s). The subscriptions will be identified by different identities. (For Further Study -FFS)

3. Access Profile: contains subscription profile information relevant to a specific access network. As an example, E-GPRS profile plus the radio bearer features (e.g. QoS) to which the user can access is an Access Profile. Storage of access profile information for non GPRS based accesses is FFS.

4. Release 2000 all IP networks Service Profile: contains service subscription data relevant to the Release 2000 all IP network services the user has subscribed to. As an example, Service Profile contains subscriber's identifier, subscriber's aliases, subscriber's temporary location information (e.g. pointer to the current Serving Domain), indication of the multimedia services and capabilities the user has subscribed to, service triggers, status of supplementary services, etc.  
5. Roaming Service Profile: contains legacy roaming profile in order to support roaming to 2G legacy networks. (FFS)
6. Subscriber Profile: is a combination of one or more Access Profiles and zero, one or more Release 2000 all IP networks and Roaming Service Profiles. The Subscriber Profile is maintained in the HSS.  (FFS)
7. Routing Area (RA): is a collection of cells belonging to the RAN portion under the supervision of one E-SGSN. 

8. PDP Flow: it is a PDP context without the restriction that a different IP address has to be assigned to different PDP contexts. Differentiation between PDP flows is based on protocol type (e.g. TCP, UDP etc.) and port number. (FFS)
9. Home Subscriber Server (HSS): for sake of clarity, E-HLR has been renamed to Home Subscriber Server (HSS). The Home Subscriber Server is made of several components (a complete list has to be defined), among which a Release 2000 all IP network HLR and a User Mobility Server (UMS). For more details, see HSS definition in the section on assumptions.

10. User Mobility Server (UMS): it stores the Subscriber Profile and stores location information for the subscribers. For more details, see UMS definition in the section on assumptions.

11. Incoming Call Gateway (ICGW): ICGW interrogates the HSS in order to locate the subscriber for the incoming call, and relays the call control signalling to the Serving CSCF address retrieved during the HSS interrogation.

12. Call Control Function (CCF): CCF implements the actual call control function, runs the call model within the serving domain, and implements Incoming Call Screening triggers (i.e. triggers for supplementary services and IN services for incoming calls). 

13. Access Network: it is a set of network elements that provides a user with means to connect to a serving/home domain to use services or facilities of the network the user is roaming in and gain access to the home domain or other service networks. Examples of access networks are:

· E-GPRS plus one or more different RANs;

· Cable Access Network, etc.

14. Domain: A domain is a logical association of network elements. A domain may contain any number of HSS, CSCFs and MRF. A domain can be Home Domain for some subscribers (those whose subscription profile is stored in the HSS in that specific domain) and Serving Domain for other subscribers (those whose subscription profile is stored in the HSS in a distinct domain). A domain can connect to a multitude of access networks. (FFS)

15. Home Domain: it is a domain that contains an HSS. In particular, the Home Domain of a subscriber is the domain containing the HSS that stores the subscriber profile. Home Domain may or may not contain the Home CSCF or the MRF. Home Domain:

· provides and maintains the subscriber and user’s subscription data in a HSS for the subscriber belonging to the domain;

· supports also access independent subscribers and users profile;

· provides and updates the currently visited serving domain with user’s profile;

· store routing and mobility information that enables service delivery to subscribers and users roaming outside and inside the home network;

· maintains roaming agreements and service level agreements with other networks;

· Home Domain is seen as the initial termination point from the originating network when it contains the Home CSCF;
· may collect and consolidate charging data.

Other functions are FFS.

16. Serving Domain: 

· stores roaming profile as received from the home domain

· provides services or access to services in the home domain (as per terminal capabilities and service level agreement if different operator domain) with the same “look, touch and feel” as much as possible;

· stores routing and mobility information that enables service delivery to subscribers roaming in the service domain;

· optionally collects data for billing and statistics;

· can provide local services such as location based services and information (e.g.  advertisements, operator announcements to local events, etc.);

· provides optional resources such as conference devices, multimedia call control etc. (Resource could be provided in home network)

Home Domain can act as Serving Domain when the subscriber is registered in the home domain. (FFS)

17. Private Domain: is a Home Domain provided by a third party (i.e. not a carrier meant as Release 2000 all IP networks operator). A Private Domain might not be associated to any access network. A Private Domain can have no HSS. (FFS)

18. Release 2000 all IP networks: A Release 2000 all IP networks comprises of the following logical components:

· One or more domain(s); 

· Any number of access network(s);

· One or more MGCFs and MGWs. 

19. Home Network (HN): considering a specific subscriber/user, the Home Network is made of zero, one or more serving domains, any number of access networks, any number of MGCF/MGW, and the home domain for that specific subscriber/user. (FFS)
20. Serving Network (SN): considering a specific subscriber/user, the Serving Network is made of zero, one or more serving domains and one or more access networks, any number of MGCF/MGW, and does not contain the home domain of that specific subscriber/user.  (FFS)
21. Service Logic Domain: includes the following functions:
· contains existing telecom service capabilities (i.e. SCP for IN); 

· contains WAP type capabilities for Web-based services; 

· allows easy access to services by the users (notifications of new services, activation/deactivation of services in the network, capability for payment and upgrade for new services, etc.);
· updates profile data in the home domain in the event of modifications by the user or by the provider of the Service Logic Domain operator;
· provides access to or capabilities to reach other Service Logic Domain; 
· some location based services can also reside in the Service Logic Domain.
The Service Logic Domain could have a tight coupling with the Home Network in order to manage/charge/provide service capability set uniformly to the users.  In particular, if CSCF handles service triggers the Service Logic Domain and Home Domain must be providing the user’s profile to CSCF in a co-ordinated/transparent fashion. The Service Logic Domain could also be stand-alone, i.e. independent from the network location. (FFS)
22. Home Domain User: is a user of the home network having one or more subscriptions in the home domain. A user is considered home domain user when he is located in its home domain in its home network.  (FFS)
23. Home User: is a user of the home network having a subscription in the home domain. A user is considered home user when he is located in a serving domain in its home network. (FFS)
24. Roaming User: is a user roaming outside its Home Network and being being served in a Serving Network.  (FFS)
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Figure 3.1. Modelling of the network in domains

25. Legacy Network: a legacy network can be:

· SS7 based networks (e.g. PLMN, PSTN and ISDN) as well as CAS based networks;  

· UMTS phase 1 and GPRS networks. (FFS)

26. Multimedia IP Network: it is an external IP network with support of real-time multimedia services (using H.323 and/or SIP protocols), and includes SIP/H.323 network elements and terminals, and possibly gateways to interface with Release 2000 all IP networks. (FFS)

27. Serving CSCF (S-CSCF): it is a CSCF in the Serving Domain with which the user is registered and that is providing the services depending on the Service Profile(s) obtained from the Home Domain of the user.  (FFS)

28. Home CSCF (H-CSCF): the Home CSCF is a CSCF in the Home Domain or Private Domain. The Home CSCF is associated to a subscriber at the subscription time and, if the subscriber is identified by aliases that might require translation to an IP address (e.g. logical names translated by DNS), the transport address of the Home CSCF will be provided as translation of the aliases.  (FFS)
29. Roaming SGW (R-SGW): performs the signalling conversion and functionality interworking between the legacy SS7 based signaling and the IP based signaling to support Roaming. Splitting of R-SGW and further functionalities is FFS.
30. Access SGW (A-SGW): is the signalling gateway function that puts call related signalling to/from PSTN/PLMN on an IP bearer and sends it to the Media Gateway Controller. (FFS)
31. Session:  consolidation of different definitions need to be harmonized  and need to be defined.
4. ASSUMPTIONS

The following assumptions have been considered in the development of the roaming models described in the present version of the document. Assumptions have been proposed by the manufacturers and filtered with the carriers requirements.
32. The addressing requirements and mechanisms will be based on the requirements and mechanisms identified by 3GPP in 3G TR 22.975 and 3G TS 33.003.

33. Call admission/denying and call re-routing will be considered. Details of call admission (e.g. authentication and QoS) will not be discussed here.

34. Re-routing of incoming voice or data communication requests that are addressed to the user's directory number during periods of realignment of the national numbering plans will be considered. Probably, a non final solution (e.g. re-direction of calls based on databases) will be provided.
35. Requirements for minimising transcoding will be considered for basic call cases (e.g. Release 2000 all IP network MS to Release 2000 all IP network MS). Optimisations of transcoding for other call cases will be considered in a later phase. 

36. A specific PDP flow (called Signalling PDP flow), distinct from PDP flows carrying media PDUs, is adopted to carry call control and mobility management signalling (e.g. call set-up, in-call signalling such as flash requests). The signalling PDP flow does not need to have an IP address different from the one of the PDP flows carrying the media. 

37. In the call control and roaming document, the following approach will be adopted regarding the control of "pure" best effort packet data calls (here simply called data calls) from the CSCF. In this version of the document, data calls will not be controlled by a CSCF. Control of data calls from the CSCF will be left as an FFS. 

38. The subscriber profiles are stored in a permanent way into a database/server in the Home Domain.

39. In case of roaming the subscriber profile in the home network must be interrogated by the serving network at least at registration and part of subscriber profile could be temporarily stored into the serving network.

40. The roaming architecture will be optimised with the assumption that IP addresses will be allocated dynamically.

41. No new requirements would be placed on the legacy (e.g. PSTN, 2G PLMN) and Multimedia IP Networks to interconnect with the Release 2000 all IP networks. Release 2000 all IP networks would have to ensure inter-operability with the existing legacy and Multimedia IP Networks. In case a 2G HLR (e.g. GPRS HLR) is re-used to hold data for Release 2000 all IP network subscribers, the 2G HLR will be upgraded to support Release 2000 all IP network subscriber and its interfaces might need to be upgraded. New translation types might still be needed in the legacy networks.
42. For sake of clarity, E-HLR has been renamed to Home Subscriber Server (HSS). The Home Subscriber Server is made of several components (a complete list has to be defined), among which the following have been identified:

· E-HLR: 

· a GPRS HLR enhanced to support Release 2000 all IP networks GPRS specific information;

· if roaming to 2G legacy voice networks has to be supported, it may stores the Roaming Subscriber Profile.

This assumption is still FFS.

· User Mobility Server (UMS): it stores the Release 2000 all IP network Service Profile and stores location information for the subscribers. UMS might also generate, store and/or manage security data and policies (e.g. IETF features). UMS should provide logical name to transport address translation in order to provide answer to DNS queries. Other features are FFS. 
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Figure 4.1. Home Subscriber Server structure and basic interfaces

Interactions between E-HLR and UMS are FFS.

43. An MS registration procedure consists logically of a bearer level registration (e.g. GPRS attach) and, if so specified/allowed by the MS subscription profile, an application level registration. MS registration is performed, as an example, at MS power up. 

44. The bearer level registration procedure entails registration with the GPRS nodes, according to GPRS-derived procedures.

45. The application level registration procedure entails registration with a serving CSCF in order to inform the CSCF of the MS presence and to allow the CSCF to retrieve the subscriber information from the HSS.  

46. Bearer level registration and application level registration are considered to be two separate procedures. Bearer level registration may trigger a signalling PDP flow activation as a possible mean of supporting the application level procedure. Triggering of an application level registration by the bearer level registration will be discussed later.

47. MS location is tracked at the GPRS level using GPRS mobility management, and subscriber mobility is tracked at the application level through a specific procedure aimed at updating the subscriber information maintained by the CSCF and, possibly, by the HSS. Subscriber mobility includes only location management (in other words, to support personal mobility).

48. Release 2000 all IP networks are structured in radio cells and Routing Areas.

49. Mobility management procedures for Release 2000 all IP network MSs in Release 2000 all IP networks are based on the Routing Area identifier (RAId). The 2G concept of Location Area is not adopted to implement location management. In case of roaming between Release 2000 all IP networks to 2G and vice versa, a mechanism to convert the format of identities is needed (i.e. MS roaming from Release 2000 all IP network to 2G network has knowledge only of old RA, but has to provide the MSC/VLR with a Location Area identifier). This document doesn't cover the mechanism to convert the identities.

50. HSS keeps track of the subscriber mobility in terms of the current Serving CSCF or Serving Domain.

51. MS identity (IMSI) is protected over the radio interface through the adoption of a single temporary identifier (P-TMSI) allocated by the E-SGSN during the MS registration procedure. P-TMSI can be reallocated at every following registration or routing area update. [relevance to roaming scenarios between Release 2000 all IP networks and legacy cellular networks]
52. Support of multiparty voice and data communication sessions (including the capability for the user or service logic to dynamically add or delete users from an active communication session) is not considered in the present version of this document.

53. Roaming agreements (static or dynamic) between the co-operating operators must exist.

54. Service Level Agreements (SLA) between network operators are defined (statically or dynamically) to ensure consistent level of services (e.g. end-to-end QoS, security etc.).

55. The Release 2000 all IP networks provide connection to the services of the legacy networks through the signalling interworking allowed by the R-SGW. 

56. All network components that require address analysis and address translation for routing of terminating calls (e.g. CSCF, MGCF) are capable of doing so or has access to consistent translation databases in order to resolve routing/call termination issues.

57. O&M functions exist to connect various components of a Release 2000 all IP network to each other, making it possible for each component to know how to address/access any other component within the network domain.

58. O&M functions exist to make network provisioning profiles (e.g. 800 triggers, tone information) available in each domain whenever.

59. Routing of control plane and user plane data is optimised whenever possible in order to avoid trombooning.

60. In order to obtain user-plane optimisation, the serving E-GGSN will be preferably located in the serving network.

61. Roaming data/profile (network preferences etc.) already available to the terminal.  The mechanism to retrieve/download this information is not part of this contribution. 

62. Service profile (subscription and activation status) and service triggers are either maintained by the HSS and/or updated by the HSS towards the CSCF.
63. CSCF-routed call signalling is assumed for real-time services.

64. Every CSCF is associated to one or more MRF, and every MRF can be controlled by more than one CSCF. For sake of clarity, if H.323 terminology is used to describe the MRF, MCU is part of the MRF. MRF could be located in the home network (when the Home CSCF is controlling the current call) or in the serving network (when the serving CSCF is controlling the current call). 

65. Some of the functions of the Home CSCF are needed in all the roaming scenarios in order to support: 

· incoming calls addressed to a DN from other Release 2000 all IP networks or Multimedia IP Networks with optimised routing (i.e. calls not routed through PSTN);

· incoming calls from other Release 2000 all IP networks or Multimedia IP Networks originated with a LN (Logical Name);

· implementation of supplementary services and Incoming Call Screening-like functions for terminated calls (e.g. Call Forwarding Unconditional).

5. REFERENCE MODEL

We have realized that the requirements of an IP based network can not be fulfilled by the existing HLR functionalities.  A new component (Home Subscriber Server–HSS) have been introduced which replaces the E-HLR of the existing reference model.  The impacts on the reference model is for further study.

6. ROAMING MODEL
In the follow, a set of roaming scenarios is described. 

Editor's Note: please note that the network interfaces and the names shown in the diagrams from 6.4 to 6.7 may not always be correct. 

6.1 Generic Roaming Model

An abstract modelling of the network has been created in order to identify the possible  models and the resulting roaming scenarios. 
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Figure 6.1.  Abstract Network Modelling

Two main type of roaming can be identified:

· Intra-operator roaming: it is the roaming that takes place within one operator network (i.e. the subscriber moves inside its Home Network), both within the home domain, within a serving domain, or from the home domain to a serving domain.
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Figure 6.2. Intra-operator roaming between different domains

· Inter-operator roaming: it is the roaming between networks belonging to different operators. The subscriber moves from the Home Network to a Serving Network (roaming from home/serving domain to a serving domain) or from a Serving Network to a different Serving Network (roaming from serving domain to a serving domain). Services available to the subscriber will depend on the the agreements between the operators and may be dependent on which CSCF is serving the subscriber (Home CSCF or Visited CSCF: both case are possible, as explained in the follow).
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Figure 6.3. Inter-operator roaming between different domains

From this model four major scenarios have been derived (this is not a complete list):

66. Scenario 1: both a Home CSCF and a Serving CSCF are present;

67. Scenario 2: only a Serving CSCF is present (with some gateway functionalities in the home domain);

6.2 Call Model

The call model described by the following statements has been adopted in the present document:

· Calls from/through PSTN are routed to the MGCF in the Home Network corresponding to the dialled DN. No optimisation (i.e. routing the call over IP before reaching the MGCF in the home network) seems possible at present without any impact on legacy networks.

· Calls from a Release 2000 all IP network to a different Release 2000 all IP networks originated with a DN can be optimised (i.e. not routed to PSTN) only if the originating Release 2000 all IP networks has knowledge of the numbering plan of the destination Release 2000 all IP networks and can route the call directly to the destination Release 2000 all IP networks without leaving the IP domain. Further optimisations could be possible if  the network where the call is originated has also access to the HSS of the network to which the call is destined and corresponding to the dialled DN. The same applies to calls from a Multimedia IP Network to a Release 2000 all IP network originated with a DN. (FFS)

· For incoming calls (i.e. mobile terminated calls), the call setup request always arrives at Home CSCF (when present) which interrogates the HSS, implements Incoming Call Screening and relays (without performing any call control function) the request to Serving CSCF. If the originating Release 2000 all IP networks had the capability to interrogate HSS of the destination network, it would be possible to address the call setup request to the Serving CSCF directly.

· Due to the assumptions made on the presence of a Home CSCF for mobile terminated calls and the previous statement, scenario 3 indicated above is possible only if CSCF is modelled (from the call control point of view) in:

a Call Control Function (CCF) component and 

an Incoming Call Gateway (ICGW) component

among other components, as described in the follow, and the ICGW component is always present in the Home Domain. CCF implements the actual call control function, runs the call model within the serving domain, and implements Incoming Call Screening triggers (i.e. triggers for supplementary services and IN services for incoming calls). ICGW in the home domain interrogates the HSS, and relays the call control signalling to the Serving CSCF address retrieved during the HSS interrogation.  This is  FFS.

· Regarding originating calls, the call request is handled by the Serving CSCF (when present), or the Home CSCF when a Serving CSCF is not present.

6.3 Scenario 1

The following pictures show respectively the roaming scenario 1 applied to roaming inside a single network and applied to roaming between networks.
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Figure 6.4. Scenario 1 applied to roaming inside a single network
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Figure 6.5. Scenario 1 applied to roaming between networks

The following points characterise scenario 1:

· both a Home CSCF and Serving CSCF are present;

· MT calls are routed to the Serving CSCF through the Home CSCF;

· non-basic services (e.g. supplementary services, etc.) invoked by MO calls and requiring interaction with service logic specific to the home network operator can be provided in two ways:

Serving CSCF has a direct interface to the service logic (e.g. direct interface to a SCP in case of IN), case (1) in the above pictures;

only Home CSCF has access to the service logic and the two CSCFs co-operate in order to provide the service, case (2) in the above pictures;

· MT Calls are handled by the Serving CSCF for basic voice services;

· MT calls invoking non-basic services are handled as described for MT calls;

· user plane for MT calls is routed from the originating network to the serving network through the home network (i.e. from PSTN to MGW to E-GGSN in the serving network);

· user plane for MO calls to non Release 2000 all IP networks (and for non-optimised Release 2000 all IP networks to Release 2000 all IP networks calls) is routed from the serving network to PSTN through a MGW in the serving network, thus optimising the routing of user plane. In case of roaming within the same network, MGW can be chosen "close" to the access network again in order to optimise the routing of user plane;

· Home CSCF implements Incoming Call Screening triggers (i.e. triggers for supplementary services and IN services for incoming calls) and relays the call control signalling to the Serving CSCF address retrieved during the HSS interrogation.

6.4 Scenario 2

The following pictures show respectively the roaming scenario 2 applied to roaming inside a single network and applied to roaming between networks.
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Figure 6.6. Scenario 2 applied to roaming inside a single network
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Figure 6.7. Scenario 2 applied to roaming between networks

The following points characterise scenario 2:

· only a Serving CSCF is present;

· MT calls are routed to the Serving CSCF through the ICGW in the Home Domain/Network;

· all the services (basic and non-basic) invoked during MT and MO calls are provided by Serving CSCF;

· user plane for MT calls is routed from the originating network to the serving network through the home network (i.e. from PSTN to MGW to E-GGSN in the serving network);

· user plane for MO calls to non Release 2000 all IP networks (and for non-optimised Release 2000 all IP network  to Release 2000 all IP network calls) is routed from the serving network to PSTN through a MGW in the serving network, thus optimising the routing of user plane. In case of roaming within the same network, MGW can be chosen "close" to the access network again in order to optimise the routing of user plane.

7. SCENARIO 1: INFORMATION FLOWS FOR VALIDATION
In order to validate scenario 1 proposed above, information flows for registration, location management and call delivery/origination are provided in this section.

Editor's Note: The information flows presented in the Call Control and Roaming proposal do not provide many details. Generic names have been chosen for signalling messages. Any resemblance to known existing protocols is due to an attempt simply to proposing information flows immediately comprehensible.  Only a restricted subset of the possible information flows is included in the document.   

7.1 Registration and Location Management

In this version of the CCR baseline document, only a basic registration procedure is considered. 

The basic registration procedure is composed of three steps: 

· GPRS attach: is a plain GPRS attach procedure;

· PDP context activation: a PDP context is set up to support application level signalling;

· application level registration with CSCF.
The latter is considered in the registration flows reported in the follow.

Two basic cases of registration are shown here, in order to provide an initial picture of the application level registration.
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Figure 7.1. Release 2000 all IP network subscriber registering in Release 2000 all IP network Serving Domain
Steps 4 and 5 are optional and take place only in two cases:

· if the subscriber was previously registered in a different Serving CSCF;

· if the subscriber was not previously registered but, during a MT call, HSS determined that a service profile was needed in the Home CSCF to handle the supplementary services triggered by the incoming call (e.g. a forwarded-to multimedia call triggered by the MT call).

Other registration and location management scenarios are FFS.

7.2 MT/MO Calls

Two call information flows are presented in this version of the CCR baseline document. The call flows are based on the following call delivery model: 

· a call from PSTN towards a DN corresponding to the subscriber is received by one of the MGCF of the Home Network;

· MGCF reaches the Home CSCF translating the DN;

· Home CSCF interrogates the HSS to retrieve information regarding the subscriber corresponding to DN;

· Home CSCF receives information on how the call has to be routed: in the flows shown here, HSS returns the signalling address of a Serving CSCF, but in general could be the transport address of the MS if there is no Serving CSCF or a forwarde-to number). Also, HSS might return service profile information in case the user is not registred. 

· Home CSCF forwards call signalling to the retrieved address

Regarding user-plane, packets are routed from the MGW in home network to the E-GGSN in the access network where the user is presently located.
No optimisation has been considered for user-plane of MO calls. In case MO routing optimisation is desired, the MGCF used to route the call towards PSTN can be chosen using different possible criteria.

7.2.1 Incoming call from PSTN to a Release 2000 all IP network

The following flow describes the call delivery for a MT call from PSTN to a Release 2000 all IP network subscriber addressed through a DN.
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Figure 7.2. Incoming call from PSTN to a Release 2000 all IP network
Issues such as QoS negotiation, policy management, etc. are FFS.
7.2.2 Call from an 3GPP IP based network/Multimedia IP Network to 3GPP  IP network

The following flow assumes that a Release 2000 all IP network user has roamed into a visited network. The flow describes a call from a different Release 2000 all IP network terminated into the home domain of the called user.  It is assumed that the Release 2000 all IP network where the call is coming from, is aware of the addressing plan information (IP based addressing) that allows the call to directly terminate into the H-CSCF (otherwise, it may have been routed through the PSTN and terminated into MGCF).  

Details will need to be worked on.
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Figure 7.3. Call from Release 2000 all IP network to Release 2000 all IP network

8. SCENARIO 2: INFORMATION FLOWS FOR VALIDATION
No flow will be shown for this version of the document.

9. OPEN ISSUES
The following issues need to be discussed and solved through interaction with the other working groups in Release 2000 all IP network and might require discussion in the plenary.

· Support of multiparty voice and data communications sessions (including the capability for the user or service logic to dynamically add or delete users from an active communications session). The impact on the control plane (e.g. CSCF) and on the user plane (e.g. use of MRF vs. IP multicast) has to be studied.

· UMS structure and functionality has to be defined.  As an example, UMS might have additonal interface (e.g. GRIC) to the clean houses as defined in H.225. 

· Routing optimisation for calls originated in a Release 2000 all IP network towards a MS of another Release 2000 all IP network and addressed using a DN (Directory Number) in order to bypass the PSTN has to be discussed. 

· Also, routing of MT calls towards LN has to be specified.

· CSCF discovery has to be discussed and solutions have to be presented at the next meetings.

· Impact of requirements regarding backward compatibility with 2G networks (e.g. RAN, terminals, call control and roaming, services) needs to be addressed and the CCR baseline document need to reflect the changes. 

· Location confidentiality issues have to be considered versus optimisation of signalling and transport paths.

· The Release 2000 all IP network must provide the capability for service logic to deny or re-route voice and/or data communication requests.  This capability has to apply to both incoming and to user initiated communication requests.

· Applications should be made robust for the use in the radio environments. 

· Also, signalling flooding problems and malicious attacks to the network have to be considered. 

· The issue could affect the architecture in terms of where more firewall functions will have to be implemented.

· Addressing of multiple PDP flow by means of the same IP address has to be solved as an issue if not yet standardised for GPRS.

· Distinction between signalling PDP flows and media PDP flows is a system level issues to be resolved. If the contexts are separated, the flash request can be sent directly over the signalling one and the transport network is not aware of it, whereas if only media PDP contexts are used and in-call signalling is sent over them, SGSN or GGSN need to sniff packets to identify signalling from data.

· Details regarding the set of vocoders supported in Release 2000 all IP network and the vocoder negotiation mechanism need to be investigated.

· Signalling PDP flow can be activated when the MS attaches/registers with the network and kept alive for all the duration of the attach/registration session (dorment signalling PDP flow), or it can be activated on demand. The choice between the two options has to be discussed considering paging issues, load due to MM for the dorment PDP context even when the MS is idle, and the impact on the MS.

· Is T.120 considered as real-time application, i.e. do T.120 components of multimedia calls have to be controlled by a CSCF? 

· Database queries in the HSS and other network databases has to be discussed and defined.

· Addressing of network entities and address translation need to be defined (e.g. It is assumed that MGCF has the ability to retrieve the CSCF corresponding to a DN; how MGCF does it is FFS).

· Handover requirements have to be considered in the following phases of the work.

· Storage of 2G profiles in Release 2000 all IP network in order to support roaming to 2G legacy networks has to be discussed. In particular, the presence of a 2G HLR functionality in E-HLR need to be discussed and possible alternatives evaluated.

· Long term issues and assumptions, i.e. not related only to R00, should be considered in order to have a future proof solution. As an example, long terms requirements on addressing mechanisms (e.g. dynamic vs. static, IPv4 vs. IPv6) should be considered. 
· a "VLR"  type functionality capable of caching the service profile for the subscriber in a serving domain needs to be defined. The functionality should not be related to location management but focus on service profile.
· Differences in the definition of the term “Location” as understood within the cellular/wireless community and in the IETF community have not been addressed yet in this document.  This needs to be harmonized.

· Provisioning of location-based services (e.g. service based on geo-location information) and the impact on the architecture need to be considered.
· QoS and security issues have not been addressed yet.
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