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Discussion

One of the distinctive capabilities of 5GC is that of Network Slicing, however IMS was developed prior to the concept and therefore currently has no knowledge of network slices.  To avoid extensive updates of the IMS specifications to enable slice awareness in the IMS this document examines the current capabilities and recommends how IMS can be used in a slice agnostic fashion; and then proposes some text to accordingly.

In many cases the concept of network slicing can trace its roots back to DÉCOR and MOCN – in both these cases a device is only connected to one packet core network, and thus a single IMS network.  In these cases IMS subscription is defined in a way to match the device service which is expected to match the network the device will access the network.  However network slicing has been defined to enable a single device to simultaneously be connected to multiple slices (i.e. multiple networks) and receive different services across those multiple slices – it is not a large logical step to infer that the services a device receives from each slice may be different.
It is possible that a sliced 5GC could deliver IMS services across differing slice instances, and however it is not possible to slice IMS as the HSS is assumed to hold all of a user’s IMS subscription information and status; therefore while separate realizations of the IMS could be made there would be a common HSS for a particular user.

IMS does however support some functionality that could enable services offered to a UE connected via multiple slices simultaneously:

a)
An IMS subscription can consist of multiple service types.
b)
An IMS subscription can have multiple private identifiers.
c)
An IMS UE can be registered for different services independently.
d)
IMS authentication across one access is independent of IMS authentication across a different access.
e)
P-CSCF’s can be configured and specialized to particular services.
A device requiring IMS services across two (or more) slices could be realized using these existing capabilities and by configuring a network in a similar manner to figure 1 below.
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Figure 1: Single IMS Network connected to two slices of a UE
Therefore using these existing capabilities it is possible to satisfy most service requirements provided the guidelines below are followed:
1)
A UE connected to multiple slices may share a single IMS network, have different IMS networks sharing a HSS.
2)
A UE may only register to a specific service once per IMPI – but a UE may use a different IMPI per slice, or different service definition per slice.

3)
A UE connected to multiple slices should perform IMS Registration and Authentication across each slice independently.

4)
It is up to operator configuration of the IMS to prevent IMS services of one slice been accessed from a different slice.

5)
A UE connected via multiple slices should have at least one IMS Application per slice that is using IMS services.
Thus no enhancement to TS 23.228 is necessary to support Network Slicing, and it is proposed that the guidelines above are added to the specifications as recommendations.

Proposal
It is proposed to add the following text to TR 23.501
*** First Change ***
5.16.3.X
IMS Services and Network Slicing Interaction
When a UE only supports IMS services on a single slice (or supports only one slice) the following recommendations apply:

1)
The IMS has no indication that slicing is been used by the 5GC.

In addition, when a UE can simultaneously support IMS services across multiple network slices of the same PLMN the following recommendations apply:

1)
A UE connected to multiple slices may share a single IMS network, or have different IMS networks sharing a single HSS (for that subscriber).

2)
A UE connected to multiple slices may only register to a specific service once per IMPI – but a UE may use a different IMPI per slice, or different service definition per slice.

3)
A UE connected to multiple slices should perform IMS Registration and Authentication across each slice independently.

4)
A UE connected to multiple slices should have at least one IMS Application per slice that is using IMS services.

5)
A UE connected to multiple slices should only be able to access the services applicable to a specific slice (i.e. IMS services of one slice should not be accessed via the other slices of the network).

. *** End of Changes ***
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