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1. Introduction

This document builds upon the discussion in the Sophia meeting on the registration flows for roaming mobiles that are currently in the appendix of 23.228, it identifies additional issues and requirements.

2. Technical discussion

The Registration procedures are a key part of the R00 architecture, and need to give operator’s flexibility in how they deliver services to their users when at home or when roaming.  Operator’s also require the IM Subsystem to offer the benefits of distributed operation that IP based technology offers and these benefits are starting to become available with ongoing developments and discussion within the 3GPP community on aspects such as MSC Server and split GPRS architecture.  The following sub sections discuss supplementary requirements and issues for incorporation into the R00 IM subsystem aspects’ ongoing development.

2.1
Network operation as HPLMN or VPLMN

Within the ongoing developments of registration the network operation mechanisms should be basically the same, irrelevant of whether the network is supporting one of its own mobiles that is not roaming, supporting an inbound roamer, or supporting an outbound roamer.  Where possible equivalent functionality should be re-applied irrelevant of the role the network is providing.  Care is needed with the ongoing development and evolution of the registration work to satisfy this requirement. Equivalent techniques for the PLMN need to be clearly shown (e.g. use of RB functionality, use of Proxy) irrelevant of the role the PLMN is playing.

2.2
Proxy allocation aspects

The current flows within the appendix of 23.228 assume that a mechanism is in position that enables the premier Register message to be passed to the ‘first element’ in the network to handle SIP registrations (currently shown as the ‘Proxy’).  It is not clear how this ‘first element’ (proxy) is allocated or whether it is the most suitable ‘element’/Proxy to remain serving the user for the duration of the session. The issue of how the ‘first element’/proxy is identified to the UE to enable the first ‘register’ message to be sent to the corrent ‘first element’/Proxy in the network needs to be resolved.  How the ‘first element’ (denoted as Proxy in 23.228 App B) assigned?

It is proposed that the actual Proxy applied for the duration of the registration does not have to be the ‘first element’ that receives the ‘initial’ register message from the UE.  Flexibility should be included to the Registration procedure to allow a Proxy to be applied as and when required.

2.3
The role of the Proxy CSCF within the HPLMN (non roaming) and VPLMN (Visited SCSCF)

The role of the Proxy CSCF when a UE is within the HPLMN should be identified, as should the role of the Proxy CSCF when the UE is served by a S-CSCF within the VPLMN.

It is proposed that the functionality and role of the Proxy CSCF should be clarified for the case when the UE has a S-CSCF within the same network.

2.4
Decision aspects for the hybrid model

A number of decisions need to be made during the registration process for roaming users.  The first decision is whether home or visited control (VPLMN or HPLMN control) is selected for the subscriber.  This decision is made within the home network (HPLMN).  The h-v decision can probably be made using information on offered visited network capabilities (VPLMN offered

capabilities) and also the home operator's (HPLMN operator's) preference for where the service control should be operated on a per-subscriber basis. The second decision, regarding the actual selection of the serving CSCF is related to the outcome of the first decision and is made in the PLMN.  If the output of the first decision is to use home control (HPLMN) then the home network (HPLMN) will determine which Serving CSCF (hSCSCF) is to be applied from the home network.  If the output of the first decision is to use visited network (VPLMN) control then the visited network (VPLMN) will determine which Serving CSCF (vSCSCF) is applied from the visited network (VPLMN).  The current text of 23.821/23.228 notes that the decision mechanisms are for further study.  

1. It is proposed that these decision points and associated functionality need to be clearly visible as a normal part of the message flows of the stage 2 flows of system development.  The following aspects should be included:

2. The hHSS determines whether the UE is in the HPLMN or roaming.

3. The hHSS determines whether HPLMN or VPLMN control will be applied on a per user basis.

4. The hHSS will indicate to the VPLMN whether HPLMN or VPLMN control will be applied for the roaming case.

5. For VPLMN control the VPLMN will select the S-CSCF.

6. For HPLMN control the HPLMN will select the S-CSCF.

7. For HPLMN control the VPLMN will select a Proxy CSCF if the mobile is roaming outside the HPLMN.

2.5
Resource Broker functionality

Within the current architecture the flexibility to dynamically allocate CSCF resource (as either s-CSCF or Proxy CSCF) is shown by the use of the RB within the current flows of 23.228 Appendix B.  The use of RB functionality enables dynamic allocation of these resources as and when they are required.  We propose that RB functionality is an essential part of the R00 architecture, for the ongoing developments of the architecture, the RB functionality needs to be clearly identified.  Following the identification of this functionality the relationship or mapping of the RB functionality can be progressed as required when it becomes clearer to which functional elements the RB should relate/reside with.   

From a Resource Broker perspective the selection of local Proxy/CSCF capability would depend upon the RB having:

· Knowledge of the PLMN CSCF capability

· The capability to monitor the status of the CSCF in the PLMN

· The ability to allocate the most appropriate CSCF to satisfy the requirements.

It is proposed that RB functionality is widened within 23.228 to enable the selection of Proxy CSCF and S-CSCF on a demand basis.  The RB functionality will select the S-CSCF and Proxy CSCF as and when required during the Registration procedure.

2.6
HSS flexibility and signalling relay capability

Within contemporary GSM networks operators have the ability to operate numerous HLRs as separate platforms (from multiple suppliers) and parent different users on these platforms in a completely flexible manner.  This allows networks to grow, be managed and reconfigured in a manageable fashion.  As IM users are parented onto IM networks it is a requirement that users can be parented on multiple HSS platforms (from multiple suppliers), this requires the ability to be able to divorce the users from the individual platforms.

Within the current Appendix B3 information flows of 23.228 the signalling relay functionality to provide this is not clear.  

It is proposed that the signalling relay functionality to enable the correct HSS within the Home network to be identified from the incoming ‘Register’ is identified within the registration flows of 23.228.  (This can be mapped to a current network element as required following discussion.)

2.6
Drawing convention for information flows

Within past developments of Stage 2 within 3GPP, the UE has been shown to the left hand side of the page, the VPLMN shown next to this with the HPLMN shown to the right hand side.  Despite this being a minor point it is proposed that all stage 2 figures are drawn according to this convention to show the clear relationships between the UE, VPLMN and HPLMN and their associated entities.

3. It is proposed that the stage 2 flows of 23.228 are drawn according to this convention.

4. Recommendations

Its is recommended that the issues and proposals of section 2 are addressed as part of the ongoing stage 2 work on the IM Sub-system within 23.228.
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