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Abstract of the contribution: This contribution proposes to add a solution to the new key issue on service-based architecture for IMS media control. 
1
Discussion

Current methods to discover and select an IMS MRF utilize pre-configuration or DNS to determine which MRF is selected for the media services required used by an IMS service. For example, to select an IMS MRF specialized for Video codec adaptation, the IMS video AS must be configured with a list FQDNs associated with the pool of MRF that can perform the video codec adaptation.

In release 15 3GPP introduced SBA and with that the NRF was introduced in which 5GC NFs register with the NRF including their capabilities, and these are then used when NF selection is performed. In release 16 IMS was enhanced to utilize some SBA interfaces (toward PCF and HSS), and this solution enhances the existing principle for using NRF for PCF and HSS discovery/selection by IMS nodes, to utilize the same capabilities for MRF selection/discovery.

2
Overview

When an MRF is initialized, it shall perform registration with the NRF, using the existing registration procedures.  Some enhancement to the parameter sets will enable the IMS MRF to include details of the media capabilities it can perform. In addition, the IMS AS or other SBA IMS nodes, may subscribe to the IMS MRF to receive updates on the load the MRF is experiencing (this could be processing, media traffic, or throughput depending on implementation).

Later when an IMS AS requires the use of a particular media capability to support service toward a user, the AS utilizes existing procedures to NRF to request either a list of candidate MRFs, or a single preferred MRF. To do this some enhancement of the parameter sets to include the required media capabilities the AS requires the MRF to perform.

NOTE: this solution could be applicable to discover/selection for other IMS nodes for subsequent SIP signalling – however non-media aspects are outside the scope of the current study.

3
Proposal

It is proposed to include the following as a new solution in TR 23.700-87 for the new key issue “KI on service-based architecture for IMS media control” proposed at SA2-149e. As the document (S2-2200126) proposing this key issue was not agreed at the at the last meeting this solution is tied to the outcome of the parallel discussion of the revised key issue document in S2-2202014.
*****************************************START of CHANGE********************************************

6.X
Solution X: IMS MRF Discovery and Selection using 5G-SBA NRF

6.X.1
Description
6.X.1.1
Introduction

This is a solution for part of Key Issue X: Study of Applicability of Service based principles to IMS media control interfaces – addressing the issue of selecting an appropriate MRF by an IMS AS, the solution proposes extending existing NRF capabilities to support this action. It is anticipated that use of this solution will be orthogonal to other solutions for different aspects of Key Issue X.

6.X.1.2
Summary
On initialization the MRF performs a NF registration with the NRF, this procedure is enhanced to include the set of media services supported by the MRF – this may include a wildcard to indicate all services supported. In addition to the new indication of media capabilities, the registration may include other existing parameters such as location and priority, etc.

After successful registration, the NRF will receive status updates from the MRF regarding the load according to existing 5G_SBA principles. The NRF can then utilize the load information to assist in MRF selection or distribute to other SBA entities using existing capabilities. Alternatively, the MRF may optionally support an event exposure service to share its load with SBA entities that subscribe to the service, to minimize network load the service should only notify when certain thresholds are passed (e.g. 90% load). How the MRF determines its load is left for implementation (e.g. hardware processor load, allocated memory occupancy, media channels used, total bandwidth consumed etc).

When an IMS AS requires a MRF to perform media processing for a particular service it shall request service discovery/selection by the NRF, this request will need to include the media capabilities this particular IMS service requires. Depending on IMS AS implementation the AS may request each service individually, or may request a particular set at a time (e.g. a TAS supporting voice services may request all of the voice services the first time it needs a service for a particular user, or may request each voice service singularly when it needs to provide a particular service for a user). When performing service discovery, the IMS AS will need to include the set of required media services (or wildcard), for service selection the IMS AS may need to include other parameters.

If the NRF is performing discovery, the NRF will need to respond with the list of MRF matching the requested media capabilities (along with the other NRF parameters, location, priority, load etc). The IMS AS can then use the supplied information to select the appropriate MRF. If the NRF is performing discovery and selection the NRF will only need to respond with the specific selected MRF.

NOTE:
In some network implementations all MRF may be configured to provide all media functions, and thus registration and selection may only need to use the wildcard media capabilities.

Examples of media services include:

· Voice Announcements

· Voice Conferencing

· Voice Codec Adaptation

· RTT Interworking

· Video Codec Adaptation

· Video Conferencing

· XRM Adaptation

· DC Interworking

Following the discovery/selection of the MRF by the IMS AS, normal IMS procedures (using SIP signaling) will occur to establish the connections to the MRF.
6.X.1.3
Networks using SCP

After discovery/selection of the MRF the subsequent interactions with the MRF use SIP signaling it is not applicable to use communication modes C and D and thus no SCP interactions occur. Therefore, there are no SCP impacts.
6.X.1.4
Distributed MRFC/MRFP

In some networks the MRF is distributed into discrete MRFC and MRFP – to support all implementation options the same procedures for MRF selection/discovery may need to be supported for MRFC and MRFP nodes. The IMS AS may need to discover/select an appropriate MRFC, and in some cases the MRFC may need to discover/select an appropriate MRFP. However, in many implementations the pairing between MRFC and MRFP can be fixed by implementation or pre-configuration, and thus only selection of MRFC is sufficient.

6.X.2
Procedures
6.X.2.1
MRF Registration
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Figure 6.x.2.1 MRF Service Registration
1.
The IMS_MRF sends Nnrf_NFManagement_NFRegister Request message to inform the NRF of its profile when the IMS_MRF becomes operative for the first time. The IMS_MRF profile includes the media services supported by this MRF – this may be a wildcard to indicate support of all media services.
2.
The NRF stores the profile of the IMS_MRF and marks it available.

3.
The NRF acknowledge MRF Registration is accepted via Nnrf_NFManagement_NFRegister response.

6.X.2.2
Direct Subscription to MRF load events
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Figure 6.x.2.2 Direct subscription to MRF load events

1.
The NF subscribes to be notified of IMS_MRF load status changes using the Nmrf_eventexposuresubscribe request.
2.
The IMS_MRF authorizes the NF request.
3.
The MRF replies with a Nmrf_eventexposuresubscribe response indicating that the request has successfully been accepted.
4.
When the IMS_MRF has a change in load status it notifies the subscribed NRFs using the Nmrf_eventexposurenotify service.
NOTE:
This service is intended to provide similar direct load communication capabilities defined in the SIP and IMS specifications; in this case the NF requesting the subscription is an IMS_AS.
6.X.2.3
MRF Service Discovery & Selection
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Figure 6.x.2.3 IMS_MRF discovery using SBA NRF

1.
The IMS NF (e.g. CSCF, IMS_AS, etc) invokes Nnrf_NFDiscovery_Request to request an MRF – including the required media services (which may be a wildcard for all media services).
2.
The NRF authorizes the Nnrf_NFDiscovery_Request. According to current 5G_SBA practices
3.
If the request is allowed, the NRF determines a set of MRF instance(s) matching the Nnrf_NFDiscovery_Request and internal policies of the NRF and sends the information for the determined IMS_MRF instance(s). 

Depending on configuration the discovery request may contain other information to assist the NRF to make a suitable selection (e.g. IMS_NF location, IP address, etc).

Based on network configuration either the NRF performs network selection based on included profile information or supplies the set of appropriate MRF (and associated profile information) for the IMS_NF to perform NF selection according to its own criteria.

6.X.3
Impacts on Existing Nodes and Functionality
6.X.3.2
Impacts to existing nodes

Impacts to NRF

· NRF needs to support MRF registration.

· NRF needs to support subscription to MRF for load information.

· NRF needs to support MRF selection/discovery.

Impacts to MRF

· MRF needs to support SBA (including Nmrf).

· MRF needs to support service registration with NRF including media capabilities.

· MRF needs to support load notification to NRF (event exposure).

Impacts to IMS AS

· AS needs to support MRF selection/discovery via NRF.

NOTE:
It is assumed that the IMS AS already supports SBA due to support of Sh via SBA in earlier releases.

6.X.3.1
Impacts to interfaces

Nnrf

· NF registration service requires addition of MRF as NF type.

· NF registration service requires extension to include media capabilities of MRF (including wildcard).

· NF discovery service needs to support IMS AS to request MRF service selection/discovery.

· NF discovery service for MRF requires extension to include required media capabilities of MRF (including wildcard).

Introduction of new Nmrf

· Nmrf needs to support subscription to event exposure for MRF load status.

· Nmrf needs to support notification of event exposure for load status to subscribed NF.

********************************************End of Changes *******************************************
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