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1
Proposal

It is proposed to include the following into TR 23.700-07.
*** Start of changes ***
6.X
Solution #<X>: Providing IMS services to SNPN UEs using Wild Card IMPUs
6.X.1
Introduction

This solution addresses Key Issue #3 ("Support of IMS voice and emergency services for SNPN"). The solution enables SNPN UEs to receive IMS and emergency services and does not require any provisioning in the SNPN UEs.

The solution is based on allocating to NPN subscribers a single wild carded IMPUs in conjunction with a virtual PBX being instantiated in the P-CSCF to serve the SNPN UEs. Each NPN subscriber desiring access to IMS services must IMS register and is allocated an IMPU at IMS registration to use. 

There is a 1 to 1 relation between an IMS core network and a SNPN, although nothing prevents a single IMS core network from serving multiple NPNs. In this case, configuration information distinguishes the different SNPNs using the same IMS network.
In this solution NPN subscribers use their SUPI to register in IMS, initiate and receive IMS sessions.

A single subscription is provisioned in HSS for a wild carded IMPU allocated to an NPN. No provisioning is required in the NPN UE. As a result of that, only a very tiny subset of HSS functionality is used in this solution.
6.X.2
Functional Description

6.X.2.1
Solution Principles
The main architecture for the solution is shown in Figure 6.X.2.1-1 below
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Figure 6.X.2.1-1: Access to PLMN IMS services via Stand-alone Non-Public Network over N6
The following are the main principles in this solution:
· Every NPN wanting access to IMS services is allocated a wild carded IMPU to be used by the NPN subscriber wanting to access IMS services. The P-CSCF registers the wild carded IMPU as specified in TS 23.228 [xx] once configured in the P-CSCF. This registration does not expire. 

· The P-CSCF supports a virtual PBX. To that effect, any NPN user requiring access to IMS services must register to receive an allocated IMPU that it can uses to access IMS.  Hence, an NPN UE registers in IMS using its SUPI which has the form of user-name@NPN domain name and acquires the IMPU allocated to it in the SIP Register Accept message (SIP 200 OK). The allocation of the IMPU is performed by the P-CSCF. The P-CSCF maintains the NPN UE registration record as long as it is registered, and the registration record is only deleted after the NPN UE de-registers. This registration record is associated to the main wild carded registration record. The P-CSCF includes the allocated IMPU in the outgoing SIP Register Request as well.

· The P-CSCF maintains and stores the mapping between the UE SUPI and the allocated IMPU as long as the NPN UE subscriber desires access to IMS services. This information is maintained even after the UE deregisters. 

· Like the P-CSCF, the S-CSCF also stores a registration record for every registered NPN UE, including the P-CSCF used by the NPN UE, and which is only deleted at NPN UE de-registration. This registration record is associated to the main wild carded registration record in the S-CSCF.

· When an NPN UE is registered, it can receive (registration entry exists in the S-CSCF) and initiate (registration entry exists in the P-CSCF) IMS services. When it is deregistered, it cannot initiate or receive IMS services. 

· NPN subscribers will use their own SUPI for initiating IMS sessions. The P-CSCF replaces the UE SUPI with the allocated IMPU for communication within the IMS domain, internally or externally.

· To reach an NPN UE for an IMS session, a caller must acquire the NPN UE IMPU allocated to the NPN UE at initial IMS registration. This can be achieved by offline means or by the NPN UE placing an IMS session to the potential caller so that the caller can receive the IMPU (telephone number) in the caller ID displayed information. This can be subsequently used by the caller to initiate an IMS session to the NPN subscriber. To enable a caller to associate a displayed caller ID with an NPN subscriber, the incoming IMS session request to the caller can optionally include a new optional SIP header, or an optional parameter in the contact information of the incoming IMS session that conveys the NPN UE identity.

· For a terminating IMS session to an NPN UE, the incoming request includes the NPN UE allocated IMPU. The S-CSCF locates the entry associated with the IMPU to ensure that the UE is registered prior to delivering the session to the P-CSCF associated with the NPN UE.  In addition, the P-CSCF optionally replaces the NPN UE allocated IMPU with the actual NPN UE identity before delivering the session to the NPN UE. 

Two scenarios are supported; in the first scenario a single P-CSCF is dedicated for a single NPN. In the second scenario any number of P-CSCFs can handle a single NPN. 

When a single P-CSCF is used, the P-CSCF allocates all IMPUs and stores the binding between the NPN UE identity and allocated IMPU.  The P-CSCF has all the information needed for the mapping between the allocated IMPU identity and the NPN UE identity, and for handing subsequent re-registrations for an NPN UE.

When multiple P-CSCFs are used, there is a need for a centralized data base to store the IMPUs allocated to NPN UEs at initial IMS registration by the P-CSCF(s). A UE can re-register later with a different P-CSCF than the one that allocated him an IMPU at initial IMS registration. Furthermore, to avoid allocation collisions from the wild carded IMPU, each P-CSCF can be additionally configured with the starting and the last IMPU in the wild card series that it can allocate as an example. 

A single S-CSCF will serve a wild card series, regardless of how many P-CSCFs are used.

A single subscription is provisioned in HSS for a wild carded IMPU allocated to an NPN. No provisioning is required in the NPN UE.

If the NPN UE wants to terminate a subscription, either the NPN de-registers from IMS with a well-known timer dedicated for that or the entry is removed from the data base, or the entry is marked as being a terminated subscription. The later case enables an NPN UE to be re-allocated the same IMPU should he requires access to IMS services again.

Strictly speaking there is no need for an NPN UE to terminate a subscription. It can simply stay de-registered
Manual Configuration for NPN subscriber wit existing phone numbers

For an NPN UE already equipped with a phone number, 2 options are available:
- 
If the number fits within the wild card, the number can be manually configured in the P-CSCF. The P-CSCF does not allocate an IMPU in this case when the UE registers in IMS. The manually configured IMPU is returned to the NPN UE in this case. 
- 
If the number does not fit within the wild card, the wild card can be expanded to incorporate the number. Te number can then be manually configured in the P-CSCF.
In case there are too many numbers allocated to NPN UEs and they don’t fit in a single wild card; more than a single wild card can be allocated. Alternatively, for outlier allocated telephone numbers, individual entries can be defined in HSS but the S-CSCF serving the wild card must be configured in HSS for these individual entries.
6.X.3
Procedures
Editor's Note: This clause describes procedures and information flows for the solution.
6.X.4
Impacts on existing entities and interfaces
P-CSCF:

· It includes the necessary configuration information for the wild carded IMPU allocated to an NPN.

· It processes, part of its role as a virtual PBX, individual NPN UE IMS registrations and stores their individual registration records and associates them with the main wild carded IMS registration record (performed autonomously by the P-CSCF at configuration). The registration record is removed at IMS de-registration

·  It allocates an IMPU to an NPN UE at IMS registration and maintains a permanent binding between the NPN UE identity and allocated IMPU independent of IMS de-registration.

· It maps NPN UE identity to allocated IMPU for IMS routing purposes internally within the IMS domain and externally as well. 
UE:
· Initiates IMS registration using the NPN UE identity to receive the allocated IMPU.  The UE considers the allocated IMPU as the telephone number allocated to it.

·  Initiates IMS de-registration using the NPN UE identity. 

· It refreshes a registration using the NPN UE identity.

S-CSCF:

· Like the P-CSCF, the S-CSCF handles individual NPN UE IMS registrations and stores their individual registration records and associates them with the main wild carded IMS registration record. The registration record is removed at IMS de-registration of the NPN UE.

 6.X.5
Evaluation

Editor's Note: This clause provides an evaluation of the solution.

*** End of changes ***
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