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1 Introduction

In section 6.2a.3.3 of TR 23.806v1.6.0, there described a HSS based Network Domain Selection for termination, there is an Editor’s note “Detailed message flows for all the different scenarios need to be added”. In order to describe the detail procedure, this paper is proposed to split the HSS into different functional modules.
According to TS 23.002, The HSS consists of the following functionalities:

· IP multimedia functionality to provide support to control functions of the IM subsystem such as the CSCF. It is needed to enable subscriber usage of the IM CN subsystem services. This IP multimedia functionality is independent of the access network used to access the IM CN subsystem.

· The subset of the HLR/AUC functionality required by the PS Domain.

· The subset of the HLR/AUC functionality required by the CS Domain, if it is desired to enable subscriber access to the CS Domain or to support roaming to legacy GSM/UMTS CS Domain networks.
Additionally, in the TR 23.806, a functional module named NeDS is introduced in the HSS for Network Domain Selection, and it is said that the HSS should be enhanced with some necessary improvements to support decision information provisioning and interaction with a NeDS.
So far, there are four main functional modules in the HSS: IMS module (i.e. IP multimedia functionality), PS module (i.e. PS functionality), CS module (i.e. CS functionality) and NeDS module (i.e. NeDS functionality), The detailed message flows could be expressed by the interactions between these different functional modules.    
2 Proposal

It is proposed the following change could be included in the section 6.2a.3.3 of TR 23.806.

6.2a.3.3
HSS based Network Domain Selection for termination

6.2a.3.3.1
General

This section provides the details of an alternative architecture and interactions between the logical components of HSS and NeDS for fulfilling the requirement of network domain selection.  It is expected that only termination mechanism will be specified.

The HSS based network domain selection does not require a new functional entity that could be collocated with the CCCF as shown in clause 6.2a.3.1.

6.2a.3.3.2
Scenarios and Possible Routing Policy

CS not reachable/IMS not reachable: -

Directly reject the call or forward to Voicemail.

CS reachable/IMS not reachable, or CS not reachable/IMS reachable:  

When a user is reachable only in one domain, e.g. CS domain or IMS domain, all terminating session are routed to the user through the domain in which the user is registered;

CS reachable/IMS reachable: 
When a user is reachable in both domain simultaneously, a terminating session may be routed to the user through: a). the same domain the terminating session comes from, or b) according to many factors, including the user's configuration, a operator's configuration, time and so on, a preferred domain is selected without considering the network the terminating call comes from;
NOTE:The term "Reachable" is used to designate that the user has registered in the domain, and no corresponding incoming call barring service been activated, but does not cover temporary loss of coverage.
The control can be summarised as follows: 
-
Routing a terminating call coming from CS domain (e.g. a call via GMSC) to the user through the CS domain. (traditional CS call);

-
Routing a terminating call coming from CS domain to the user through the IMS;

-
Routing a terminating call coming from IMS domain to the user through the IMS domain (standard IMS call);

-
Routing a terminating call coming from IMS domain to the user through the CS domain.

NOTE:The text above may be treating as a general scenarios and policy description for terminating network domain selection solutions.

6.2a.3.3.3
Architecture

According to the above discussion, different scenarios have different input parameters or different output results, and a user's preferences and an operator's configurations are also needed to be taken into account. Then, a new functional module is introduced, named Network Domain Selection (NeDS), to perform routing policy decision function based on the combination of information from different aspects. Accordingly, the CS module and IMS module of HSS should be enhanced with some necessary improvements to support decision information provisioning and interaction with a NeDS. A NeDS is shown in the figure below.
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Figure 6.2a.3.3-1 architecture of HSS based network domain selection

The Network Domain Selection (NeDS) is a logical entity embedded in the HSS. A NeDS stores routing policy of a user and provides routing policy decision to the entity that initiated the routing decision query. In addition, A NeDS gets a user's status information (e.g. reachable/non-reachable) in CS and IMS that will be used to make the routing policy decision. If the HSS can make routing decision based on the information stored, the NeDS function will not be required for the routing policy.
Editor's Note: if the HSS based network domain selection is implemented for VCC, the NeDS may be split between HSS and CCCF, then the interface and information flow between the NeDS components in the HSS and in the CCCF need to be defined during specification work.

As described in the figure 6.2a.3.3-1, the NeDS module is required to:

-
provide interfaces to the CS module and IMS module of HSS through which the CS module and IMS module of HSS can inquire the NeDS module for routing decision decided basing on current routing policy, and the NeDS module can retrieve the user's Registration status and any other correlated subscription information in CS and IMS domain; Since these functional modules are all located together in HSS, these interfaces are implemented as internal interfaces. 
-
provide interfaces to Operations Support System. Operators can utilise this interface to configure routing policy flexibly based on the operation policy;

-
provide interfaces to a user to configure routing policy based on the user's preference. This interface may be implemented by means of, e.g. like Ut interface in IMS.
6.2a.3.3.4
Detailed Message Flows
6.2a.3.3.4.1
General Description

The general procedure of the HSS based network domain selection is shown below:
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Figure 6.2a.3.3-2 interaction between functional modules of HSS
1-2.
When receiving the routing information inquire request from CS domain or IMS domain, the corresponding module of HSS sends a Routing Decision Request to the NeDS module. 

3.
Receiving the Routing Decision Request, the NeDS performs network domain selection. According to current routing policy, the NeDS may need to retrieve the user's registration status and any other correlated information in CS and IMS domain from corresponding modules of HSS or other network entities, and performs network domain selection basing on them.

4.
The NeDS responds the Routing Decision Response to the module which initiates the Routing Decision Request, including the routing decision and maybe some additional routing information based on this routing decision.

5.
The HSS (the module which receives the routing information inquire request and initiates the Routing Decision Request) responds to GMSC/I-CSCF the routing information decided according to the given routing decision, e.g., normal routing information in corresponding domain or virtual roaming number pointing to the MGCF. The GMSC/I-CSCF then performs the subsequent routing based on it.
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