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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

The aim of this Technical Report is to study and specify potential enhancements to the IMS architecture to enable IMS FE to integrate with the 5GC network functions to enable IMS applications to directly leverage the features and capabilities of 5GC.

The specific capabilities of 5GC included in this study:

-
In regard to 5GC network slicing; what enhancements (if any) are necessary for IMS to efficiently support devices and networks with multiple slices and different IMS services per slice?

-
Should (and How does) IMS leverage the 5GC's support for localized routing of traffic and placement of IMS elements? How do such optimizations impact IMS media bearers, IMS signalling bearers, and IMS functions? How is service continuity provided in presence of localized routing?

-
Whether and how can IMS applications and network functions utilize the service based capabilities and service based interfaces of the 5GC (for interactions between the IMS and the 5GC)? Which 5GC functions should be interfaced with IMS using service based interfaces?

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]
3GPP TS 23.228: "IP Multimedia Subsystem (IMS); Stage 2".
[3]
3GPP TS 23.501: "System Architecture for the 5G System".
[4]
3GPP TS 23.502: "Procedures for the 5G System".
[5]
3GPP TS 23.503: "Policy and Charging Control Framework for the 5G System; Stage 2".
3
Definitions and abbreviations
3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1], TS 23.228 [2], TS 23.501 [3] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
<defined term>: <definition>.

3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1], TS 23.228 [2], TS 23.501 [3] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].
<ACRONYM>
<Explanation>

4
Architecture Assumptions
The following architectural assumptions are applicable for all potential solutions:
-
IMS architecture defined is TS 23.228 [2] (release 15) is the baseline, especially with regard to usage of SIP signalling.

-
All existing IMS architectural models (e.g. TS 23.228 [2], TS 23.237 [xx], etc.) shall be supported.

-
SIP signalling is used between UE and IMS Network.

5
Key Issues

5.1
Key Issue 1: Routing of IMS traffic via a localized UPF

The 5GC enables traffic to route via localized UPF close to the edge of the network (in some cases adjacent to the RAN nodes). Some IMS services may be able to benefit from the lower latency and/or lower backhaul requirements that such deployments can enable, however current IMS applications and services are not able to leverage these capabilities. This key issue investigates the interactions required to leverage localized routing of IMS media and signalling traffic, the changes to enable effective control and management of such routing, and impacts of mobility and roaming.
EXAMPLE 1:
Use Case A:


Routing of IMS traffic (e.g. video) between two (or more) users using an efficient UP path.

EXAMPLE 2:
Use Case B:


A "best effort video service" where the IMS video traffic from UE is offloaded at a UPF closer to the UE to minimize the backhaul resource usage based on a decision by the IMS.

The following is a partial list of the issues to be addressed:
-
How can the IMS network influence or control how the 5GC selects the UP path?

-
Which IMS node interacts with the 5GC (i.e. IMS AS, CSCF, or other IMS node)?

-
How does an application server request traffic to route using a local UPF?

-
How does IMS request traffic to route using (or prevent routing using) a local UPF?

-
How is the mobility of the UE considered, and how is service continuity ensured?

-
If the UE is roaming, how can the localized routing be extended into the vPLMN (if supported)?

-
What are the impacts on billing and charging?

5.2
Key Issue 2: Placement of IMS application server in localized environments

The 5GC in release 15 defined some functionality to enable "mobile edge computing" (i.e. computing resources located close to the edge of the network) to enable enhanced services to users.  The functionality defined in release 15 focused on general compute applications, and did not analyse the special case of IMS applications.  This key issue investigates the enhancements to current capabilities of IMS and 5GC to enable the operation of IMS servers in the mobile edge space.

EXAMPLE 1:
Use Case A:


For a given venue (e.g. stadium) IMS videos may be stored and retrieved locally for playback only on UE's that are located on a group of small cells that serve the venue.

EXAMPLE 2:
Use Case B:


Mission critical services that require optimization of signalling traffic as well as media may require, placement of P-CSCF and AGW (or other IMS FE) close to (R)AN.
The following is a partial list of the issues to be addressed:

-
How can IMS leverage Mobile Edge computing?

-
What additions to IMS and MEC capabilities are required?

-
What restrictions are there (if any) on IMS applications in the edge network?

-
How are the localized IMS applications identified?

-
How are IMS applications outside the local PLMN impacted (e.g. roaming)?
-
What impacts does the solution have on mobility?
-
What impacts does the solution have on service, and application continuity?

-
Is there any further impact on routing of IMS media and IMS signalling?

5.3
Key Issue 3: Network Slicing and IMS

In release 15, 5GC developed capabilities to divide the network into slices to better offer services to users and devices - in many cases the details of network slicing do not impact IMS, however if the IMS domain offers different services to different 5GC network slices there may be some impacts. This key issue investigates the impacts to the IMS domain due to 5GC network slicing, and how a IMS network can ensure a user or device with multiple 5GC network slices and multiple IMS services from utilizing the appropriate 5GC network slice for each IMS service and prevent inappropriate services been used from the incorrect 5GC network slice.

Two scenarios are possible (and may be mixed when more than 2 slices are considered):

Scenario 1 - Each 5GC network slice is associated with a separate and distinct IMS network:
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Figure X-1: UE connects to two IMS networks through two 5GC network slices
Scenario 2 - Each 5GC slice is associated with a common IMS network:
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Figure X-2: UE connects to common IMS network through two 5GC network slices
Solutions may relate to one, or both, of these scenarios.

The following is a partial list of what aspects the solutions to this key issue need to address:
-
How the IMS service ensures a specific 5GC slice is used.

-
What an IMS service does if a required 5GC slice is not available or prohibited.
-
When the IMS FEs and UE are in different PLMNs (i.e. roaming), how the two networks interact.
-
How IMS FEs identify the currently used 5GC slice for a specific IMS service.

-
Whether the IMS applications are aware of the 5GC slice information.

-
What additional information is carried in the IMS signalling between IMS-FE's and UE?
-
Any changes to the P-CSCF discovery procedures due to 5GC slicing.

-
How the UE and network register the IMS service in specific slice.

-
For MT services, how does the IMS network determine to deliver the service to the appropriate 5GC network slice.
-
Whether there are any impacts to the UE's IMS identities and what they are if any.
-
IMS backward compatibility to Rel-15.
5.4
Key Issue 4: Discovery of Network Functions
This key issue explores options for discovery of network functions exposed to IMS e.g. discovery of PCF services, as well as discovery of IMS functions e.g. P-CSCF.

5.5
Key Issue 5: Enabling SBA-based Cx
This key issue explores mapping of existing Cx procedures to currently defined Nudm services and operations and introducing an SBA-based interface to HSS. In particular, the following aspects, among others, will be studied:
-
The benefits of introducing SBA to this interface;
-
Adding an SBA-based interface to HSS;
-
How an SBA-based Cx interface for HSS and UDM can inherit from currently defined Nudm services and operations including:

-
whether an SBA-based Cx interface should be re-used with potential extra services/operations/parameters.

-
or whether dedicated services should be created for IMS.
The outcome should strive to get same result for SBA-based Cx and SBA-based Sh interfaces.
5.6
Key Issue 6: Enabling SBA-based Sh
This key issue explores mapping of existing Sh procedures to currently defined Nudm services and operations and introducing an SBA-based interface to HSS. In particular, the following aspects, among others, will be studied:
-
The benefits of introducing SBA to this interface.
-
Depicting some use cases.

-
Adding an SBA-based interface to HSS.
-
How an SBA-based Sh interface for HSS and UDM can inherit from currently defined Nudm services and operations including:

-
whether an SBA-based Sh interface should be re-used with potential extra services/operations/parameters; or
-
whether dedicated services should be created for IMS.
The outcome should strive to get same result for SBA-based Sh and SBA-based Cx interfaces.

NOTE:
In existing Sh operations, HSS currently acts as a proxy toward other Network Functions/network entities, e.g. TADS, NetLoc, CSRN retrieval, etc.
5.7
Key Issue 7: How can IMS utilize services provided by Npcf
As specified in TS 23.503 [5], to allow the 5G system to interwork with AFs supporting existing services, the PCF shall support the corresponding Rx procedures and requirements as defined in TS 23.203 [yy]. This facilitates the migration from EPC to 5GC without requiring these AFs to upgrade to support the service based N5 interface. However, with the introduction of service based interface to PCF, the removal of the Rx point-to-point interface may be expected to ease testing, reliability, and troubleshooting issues.
This key issue addresses the following aspects:

-
how IMS utilizes services provided by Npcf to support the interaction with PCF.
-
what information is used by P-CSCF and how P-CSCF derives the information to determine which PCC interface is used for a specific IMS session establishment, when P-CSCF supports N5 and Rx simultaneously.
5.x
Key issue #X: <Key Issue Title>

5.x.1
Description

Editor's note:
This clause provides a short description of the key issue.
5.x.2
Requirements

Editor's note:
This clause provides the requirements the solutions to this key issue need to address.
6
Solutions

Editor's note:
This clause is intended to document the agreed architecture solutions. Each solution should clearly describe which of the key issues it covers and how.
6.x
Solution #X: <Solution Title>

6.x.1
Description

Editor's note:
This clause provides the overall description of the solution (sub sections are encouraged). The first line of the description should identify which key issue or key issues the solution addresses.
6.x.2
Impacts on existing nodes and functions

Editor's note:
This clause describes impacts to existing entities and interfaces.
6.x.3
Solution Evaluation

Editor's note:
This clause provides an evaluation of the solution.
7
Overall Evaluation

Editor's note:
This clause will provide comparative evaluations of the solutions (where applicable or necessary).
8
Conclusions

Editor's note:
This clause will capture conclusions from the study.
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