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Abstract of the contribution: Update to the description of solution #1 to address some of the identified FFS issues.
Discussion

Solution #1 has several aspects that require elaboration for the solution be considered complete – this document examines the following open issues:
a) What is the nature of the PCF to P-CSCF interface?

b) Does the solution support simultaneous registration to a local and central IMS network?

c) Other than SMF, are other P- CSCF determination methods supportable?

d) How does the P-CSCF determine if a UE has moved outside the local area?

e) What is the action taken when the UE moves outside the local area?

Additionally, diagrams have been replaced with editable versions.

Proposal
It is proposed to update TR 23.794 with the following Changes:

**** Start of Changes ****

6.1
Solution 1: Entire IMS in localized network

6.1.1
Description

6.1.1.1
General

This is a solution to key issue #2.

In this solution, all functions of the IMS (except HSS) are in a local network (i.e. a network located physically close to the RAN nodes).  The proximity to and the number of RAN nodes inside the local network will be determined by the specifics of the implementation and the services used.

6.1.1.2
Architecture

The following diagram shows the configuration of the IMS and 5GC functional elements, it assumes that IMS Access Gateways are used for media traffic (however other IMS topologies are possible).
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Figure 6.1.1.2: IMS located in local network near RAN nodes

The IMS HSS is located outside the local network (this may be co-located with the 5GC functions or other core network functions).

NOTE:
Some interfaces and functions omitted for clarity.


The P-CSCF uses the N5 interface for interactions with the PCF.
NOTE:
Details on the N5 interface for IMS are described in solutions to key issue #7.
The local network is a sub-network of the operator network located physically close to the access network, typically this is a group of cells (including a single cell) with common connectivity; this may be the result of deployment constraints (e.g. fibre cluster), or service need (e.g. stadium, campus).  Depending on IP routing configuration the local network may or may not enable IP connectivity to/from UE’s connected to cells outside the local area.

Editor’s Note:
Relation between local area network and LADN is FFS.
6.1.1.3
Determination of Localized Routing

When the UE establishes the PDU Session for IMS service, the SMF shall select the UPF in the local network, the SMF can make this determination based on the DNN, subscription information (e.g. NSSAI), roaming status, or a combination of these attributes and from the location information of the access node (TA or Cell ID).  Using static configuration in the SMF (based on the UPF used), the local P-CSCF is discovered, and from there registration with the local IMS proceeds according to normal IMS procedures (albeit with the FE’s in the local network).


NOTE:
The simultaneous connection between a local IMS and centralized IMS if possible will require at least two 5GC slices (one 5GC to support the local IMS and another 5GC slice to support the centralized IMS), solutions to key issue #3 address multiple 5GC slices and IMS services.

For IMS implementations not utilizing SMF based P-CSCF discovery (i.e. discovery during connectivity establishment to the IP connectivity access network) then:

· If the P-CSCF is configured in the UE (FQDN), then DNS configuration will be required to take into consideration the possibility of a local network area.

· If the P-CSCF is configured in the UE (IP Address), then the local network area, and the IMS infrastructure will need to be configured to use the same fixed IP address in all locations.
· If the UE is configured to use DHCP for P-CSCF discovery then the applicable DHCP and DNS systems will need to be included in the local network area.
NOTE:
Additionally, NRF based P-CSCF discovery (as detailed in solution #18) may be supported, in this case the SMF will need to include the location information, and the NRF be configured appropriately.
6.1.1.4
Mobility Aspects

So long as the UE does not move to a RAN node outside the local network area, the existing mobility functions of the 5GC are used unchanged.

When the UE moves to a RAN node outside the local network area the UE may lose IP connectivity to the P-CSCF forcing it to re-register for IMS service in the new area, this will result in termination (and possible interruption) of ongoing service sessions, re-authentication, and re-establishment of any security associations.     
If the UE maintains IP address preservation without RAT change after moving outside the local network area, the P-CSCF will trigger re-registration – the P-CSCF can accomplish this by subscribing to the SMF via the Nsmf services for event notifications of mobility – thus when the P-CSCF detects the UE has moved outside the local network area it can trigger re-registration, either immediately, or upon media session termination (according to service requirement and implementation).


6.1.2
Impacts on existing nodes and functions


P-CSCF

The P-CSCF will need to support the following:

· Service based interfaces to the 5GC.
· Interact with the PCF using Npcf (i.e. no longer user Rx).
· Interact with the SMF using Nsmf (subscribe to mobility events).
The P-CSCF may also need to trigger P-CSCF re-registration after a media termination if it was notified the UE moved outside the local network area while a media session was in progress.
PCF
Support the following:

· Interact with the P-CSCF as a 5GC AF

· Npcf services towards P-CSCF (instead of Rx interface)

Additionally, if the number of local networks deployed is large the PCF will need to support many different P-CSCF registrations and interfaces to each P-CSCF than for similar centralized networks.  
SMF

Support the following:

· Interact with the P-CSCF as a 5GC AF

· Nsmf services towards P-CSCF
IMS HSS/ UDM
Similarly, to PCF if the number of local networks is large, the HSS (or UDM) will need to support many more interfaces with the S-CSCF and IMS-AS, than typical for centralized implementations.
6.1.3
Solution Evaluation

Editor’s Note:
Evaluation of the solution is FFS
**** End of Changes ****
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