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Discussion

1.0 Overview

1.1
General
The architecture for the IMS sub-system has been defined to be agnostic to the IP-CAN providing connectivity services, however there are a few areas where the 5GS and IMS architectures may interact.  These are:

· Subscription Services

· PCC Interactions

· IMS Authentication

1.2
Subscription Services
Currently TS 23.228 defines the architecture for IMS services, this specification defines how the IMS domain uses the HSS for subscription profile storage, however within the 5GS the UDM is defined as the repository for user profile.  For networks supporting existing IMS voice services with an EPC core that are introducing the 5GC in a hybrid fashion (using one of the interworking methods that require both EPC and 5GC) it is reasonable to assume that the IMS profile of a subscriber will be stored in the HSS.  However for networks introducing 5GC in a standalone mode (i.e. only requiring 5GC), or introducing IMS voice services after deployment of 5GC, storing a subscriber’s IMS profile in the HSS may not be optimum.  Annex H of TS 23.228 defines the standalone functions of the HSS when it is used as an IMS only repository.

To minimize disruption to the IMS specifications (which reference HSS in many locations), this document suggests that either the EPC HSS is used to store the IMS subscription functions, or the UDM supports the standalone IMS HSS functions and interfaces.
1.3
PCC Interactions

Currently when the IMS sub-system interacts with the PCC systems of the 3GPP networks it utilizes the Rx reference point from the P-CSCF toward the PCRF.  The Rx reference point is defined in TS 23.203 as the interface to an Af – hence the P-CSCF is acting as an Af in its interactions with the PCRF.  In the 5GS, the PCF is the equivalent function to the PCRF for PCC functions and the N5 reference point is defined between the PCF and the Af .  The IMS specifications were defined to be agnostic to the type of access network in use and thus most of the PCC requirements are defined in regards to functions of the IP-CAN and not explicitly with a PCRF, hence we should use the PCC capabilities being defined for 5GS instead of trying to re-use a legacy EPC interface.
To avoid special PCC interactions, this document examines the impact to the IMS and 5GC architecture of the P-CSCF supporting the N5 interface.  Therefore, when the P-CSCF is required to use PCC functions of the 5G IP-CAN it will need to use the N5 reference point, and the N5 reference point will need to support the PCC requirements of the IMS network.

1.4
IMS Authentication

IMS authentication is performed internally to the IMS Sub-System, by the S-CSCF based on keys retrieved from the HSS via the Cx interface.  This is supported by the definition of a standalone HSS for IMS in Annex H of TS 23.228[x], and thus support of the Cx interface for subscription services provides the capabilities required for IMS authentication.
Therefore there is no impact to the IMS domain, and no additional impact to the UDM.
2.0
5GS and IMS Architecture Principles
The following architecture principles apply when an IMS sub-system uses a 5GS IP-CAN.

a) UDM shall support the Cx, Sh, and Si reference point as defined in TS 23.228[x].

b) P-CSCF shall support the N5 reference point toward the 5GS PCF network function.

c) The IMS sub-system may support both the HSS and the UDM for IMS subscription storage.  An operator’s service requirements will determine if one or both will be needed in a particular network implementation.  Existing mechanisms for locating the subscribers profile will be used without modification (e.g. SLF via Dx, IMPI domain segregation, etc).
d) For a given subscriber there will be only one instance of their subscription profile (i.e. it shall only be in the HSS or only be in the UDM).

e) The the standalone functions of a HSS when it is used as an IMS only repository (defined in Annex H of TS 23.228[x] ) shall be referred to as IMS-HSS.

f) Cx, Sh, and Si are not service based interfaces.

g) Cx, Sh, and Si interfaces are identical whether they terminate on the HSS or the UDM (with IMS-HSS).

h) N5 Reference point will be defined in the PCC Annex/work task, however IMS use of PCC functions via N5 will need to be verified once N5 capabilities become stable.

i) The IMS authentication keys of a subscriber are located in the same logical entity as their IMS subscription profile (This is implied by 23.228[x] annex H).

Proposal

It is proposed to make the following text additions in an IMS specific Annex to TS 23.501

*** New Text ***
Annex X (Informative):

Placeholder for IMS Enhancements
X.1
Definitions
IMS-HSS: The IMS only functions of a HSS as defined in Annex H of TS 23.228.
X.2
Architecture

X.2.1
Overall Architecture
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Figure X.1 5GS Architecture for IMS Services

NOTE: Internal IMS Sub-System reference points and interfaces not shown

X.2.2
Reference Points

Cx Reference point between CSCF and HSS
Sh Reference point between AS and HSS
Si Reference point between IM-SSF and HSS
N5 Reference point between PCF and Af
Editor’s Note: Details on the N5 reference point are further defined in the PCC Annex A – it is FFS to ensure that the N5 supports all the IMS capabilities defined in TS 23.228.

X.2.3
Architecture Principles

The following principles apply to the IMS sub-system using a 5GS:
1)
The IMS Sub-System supporting services to a 5GS, may use both HSS and UDM for IMS subscription storage.
2)
When a IMS Sub-system utilizes both a HSS and UDM for IMS subscription profile storage, the subscription profile for a specific subscriber will be stored either entirely within the HSS or entirely within the UDM (i.e. there will be only one copy of a subscribers profile).
3)
To locate a particular subscriber’s subscription profile, existing methods of selecting a HSS can be used (e.g. SLF or implementation specific methods).
4)
Cx, Sh, and Si are not service based interfaces.

5)
Cx, Sh, and Si interfaces are identical if they terminate on the HSS or the UDM (acting as IMS-HSS).

6)
A subscribers IMS authentication keys are located in the same logical entity as their IMS subscription.

*** End New Text ***
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