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Abstract of the contribution: This document identifies several issues related to IMS systems and services interworking with the 5G core network and suggests these be investigated further during the 5G core network specification work.
Discussion

During the study of the next generation architecture it was assumed that “real-time” services would be supported using IMS capabilities, while the capabilities of the new architecture were discussed at length the requirements for IMS was postponed to the normative phase.  Since the IMS impacts were not studied there are a number of open questions related to how IMS services can be used, and the impacts to 5G architecture caused by IMS services.  Based on the operation of a number of IMS based services, and the planned capabilities and architecture of 5G this document identifies a number areas of potential issues that will need to be resolved as part of the 5G Normative phase.  It is intended to raise the issues even if the resolution may be a simple decision by SA2 or if a further study is required, and it is expected that the list in this document will not be complete, and that other issues may need evaluation.
IMS Issue 1 – IMS Service Profile Repository
Currently the IMS service profile is stored in the HSS (as defined in 23.228) – while it is conceivable that going forward this remains to be the status quo – one of the goals of the next generation study was to create a common service profile framework (as defined in the UDM in the study agreements) – however there are no agreements on where the IMS service profile resides in the 5G network.  If the IMS profile moves or stays in the same place the architecture needs to be updated to explicitly state where it is located, and also to address the interworking in networks supporting both HSS and UDM.  It is required that duplication of IMS service profile be avoided for users as they move between 4G and 5G networks, and when they are simultaneously connected to both.

IMS Issue 2 – IMS Authentication
Similar to the IMS Service Profile Repository is the issue of IMS Authentication (currently provided by the HSS) – for current networks IMS and Access authentication responsibilities are shared in the HSS, for 5G access authentication is a shared responsibility between the UDM and the AUSF – If the access authentication responsibilities for 5G devices move to the 5G functions, do the corresponding IMS authentication move also?  How does a network avoid duplication of authentication information for devices that can obtain service from either 5G or LTE access networks (or both simultaneously)?
IMS Issue 3 – Multi network Single Registration for IMS
Optimize the behaviour of the IMS procedures to minimize IMS re-registration when a device moves between 4G and 5G networks of the same operator – currently the UE will re-perform IMS registration and authentication after each transition – ideally the device should register once for IMS when it accesses the 4G or 5G network for the first time.
IMS Issue 4 – QOS Policy Interactions

Current IMS services are defined for bearer specific QOS and priority treatment based on QCI and ARP, as 5G introduces a new QOS model and transitions towards flow based treatment (instead of bearer treatments), how do the IMS systems ensure the real-time services receive the appropriate 5G indications.
IMS Issue 5 – Legacy 4G Interface Interactions (Rx, Sh, & Cx)

Currently there are a number of interfaces defined to PCC and subscription management systems, will these interfaces be re-used or new interfaces created to the 5G equivalents?  These changes need to be reflected in existing architecture specifications.  How these interfaces are re-used, or the new interfaces used, needs to be defined.
IMS Issue 6 – Interactions with Slicing

IMS has no concept of slicing – yet once slicing is introduced there are many potential areas where IMS services and the concept of slicing interact.  Do we update IMS to understand slices, or introduce slicing in a way that abstracts the interactions from the IMS services?  Areas of impact include – different services on different slices, different identities on different slices, different authorization on different slices, slices that support IMS and slices that don’t, IMS services while roaming and slice interactions, single IMS registration vrs slice specific registration, tenant authentication and authorization interactions with IMS services.
IMS Issue 7 – Network Capability indicators for Voice and EM services
Currently based on MME configuration the network indicates via NAS signalling if PS voice and PS emergency calling are supported by the network.  When a device receives an indication of no PS support it uses CS services accordingly.  At a minimum the new 5G system needs to provide the same indications to the UE, however there remains several areas that will need clarification – a) if PS is not supported on 5G access, should the UE use CS or PS on LTE? b) If some slices support PS and some do-not can the network provide different indications?

IMS Issue 8 – Fall-back of EM calls from 5G to LTE or CS

Currently when the UE attempts a PS emergency call that fails it will re-attempt using a CS emergency call – when 5G is introduced there is a possibility for the UE to re-attempt the PS emergency call on LTE.  Current specification will need clarification/enhancement to ensure all appropriate actions occur according to network and regulatory requirements.
IMS Issue 9 – Dual connectivity implications when both networks are 3GPP

Current dual connectivity solutions for IMS services assume one network is 3GPP and the other is WLAN, when dual connectivity for 4G/5G interworking is developed, the solution will need to ensure that the IMS services and service continuity are still optimal when both networks are 3GPP systems provided by the same operator.
IMS Issue 10 – Roaming Preference Indicators

Currently, the indicators for utilizing IMS services when roaming assume that the LTE network will be used if use PS network for voice is preferred.  With the introduction of 5G access, networks may wish to support PS voice service when roaming, but only via LTE access when both 5G and LTE are available – the preferences provided the UE will need updating to enable the commercial roaming needs be reflected.  This may also be complicated by the PS-DATA off feature, as well as re-interpretation of the existing fields for Home routed versus LBO VoLTE roaming – clarification will be needed to ensure consistent interpretation.

IMS Issue 11 – Support of IMS in 5G roaming and interworking environments

Specifications for Home Routed and LBO scenarios will need to be updated to reflect the differences of roaming into 5G networks instead of LTE networks.  Interworking scenarios will need to be worked out for 4G home and 5G visited and visa-versa.
IMS Issue 12 – Enhancements to T-ADS functionality

Current T-ADS functionality has been developed for LTE environments interworking with legacy CS systems – to ensure correct network (and slice) routing the T-ADS functionality may need revision.
Proposal

It is proposed to add editor’s notes to TS 23.501 to the services clause to capture IMS issues requiring additional study.
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