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1. Abstract
In May 2019 CT1 meeting, CT1 agreed to introduce an "application function providing operator specific data analytics solutions" (AF-OSDAS). This document discusses how the AF-OSDAS can interact with existing network entities.

2. Discussion
2.1 Introduction
In the May 2019 CT1 meeting, CT1 agreed C1-193523 (which is part of TS 23.122 v16.2.0) introducing an "application function providing operator specific data analytics" (AF-OSDAS) as follows:

------------------

As the HPLMN needs to consider certain criteria including the number of customers distributed through multiple VPLMNs in the same country or region, the steering of roaming information is not necessary the same at all times and for all users. This SOR information needs to be dynamically generated, e.g. generated on demand, by a dedicated application function providing operator specific data analytics solutions.
NOTE 2:
The functional description of this dedicated application function is out of scope of 3GPP.

------------------
Interactions between the AF-OSDAS and other core network entities has not been specified yet.

The AF-OSDAS needs to interact with the other core network in two existing use cases:

-
Case-1: when the network needs to provide the SoR information to the UE in VPLMN during registration as documented in TS 23.122 subclause C.2; and

-
Case-2: when the network needs to provide the SoR information to the UE in VPLMN after registration as documented in TS 23.122 subclause C.3.

2.2 General

In Rel-15, the list of preferred PLMN/access technology combinations or the secured packet can be stored in UDR, and this option needs to be preserved for any operator which chooses to use it in Rel-15 and updates its network to Rel-16.

Proposal-1: In Rel-16, usage of the UDR stored steering of roaming information input (i.e. a list of preferred PLMN/access technology combinations or a secured packet) is preserved.
If the operator decides to deploy the AF-OSDAS, then it is not stated when the UDM invokes the AF-OSDAS. It is proposed that the UDM invocation of the AF-OSDAS is controlled by presence of an operator policy in the UDM.

Proposal-2: The UDM invocation of the AF-OSDAS is controlled by a operator policy in the UDM.

In TS 23.122, SoR information is defined as follows:
----------

Steering of Roaming information: This consists of the following HPLMN protected information (see 3GPP TS 33.501 [66]):

a)
an indication of whether the UDM requests an acknowledgement from the UE for successful reception of the steering of roaming information; and

b)
one of the following:

1)
list of preferred PLMN/access technology combinations with an indication that it is included;

2)
a secured packet with an indication that it is included; or

3)
the HPLMN indication that 'no change of the "Operator Controlled PLMN Selector with Access Technology" list stored in the UE is needed and thus no list of preferred PLMN/access technology combinations is provided'.

NOTE 3:
The secured packet contains the list of preferred PLMN/access technology combinations encapsulated with a security mechanism as described in 3GPP TS 31.115 [67].

----------

When the UDM is to invoke the AF-OSDAS, given that SoR information is HPLMN protected, and given that the HPLMN protection is specified in TS 33.501 between the UDM and the AUSF:

a)
the AF-OSDAS can provide the UDM with a list of preferred PLMN/access technology combinations or a secured packet (or nothing at all); and
b)
the UDM forms a steering of roaming information by performing the HPLMN protection as specified in TS 33.501 from:

1)
the list of preferred PLMN/access technology combinations provided by the AF-OSDAS;

2)
the secured packet provided by the AF-OSDAS; or

3)
the HPLMN indication that 'no change of the "Operator Controlled PLMN Selector with Access Technology" list stored in the UE is needed and thus no list of preferred PLMN/access technology combinations is provided', if AF-OSDAS provides neither of the preferred PLMN/access technology combinations nor the secured packet and the SoR information has to be sent to the UE.

Proposal-3: When the AF-OSDAS is invoked by the UDM, the AF-OSDAS can provide a list of preferred PLMN/access technology combinations or a secured packet or neither of them, and the UDM forms the steering of roaming information as specified in TS 33.501.
2.3 Solution for Case-1: when the network needs to provide the SoR information to the UE in VPLMN during registration
The stage-2 flow for the steering of UE in VPLMN during registration is indicated in 23.122 subclase C.2.

In order to involve the AF-OSDAS during registration, it is proposed to extend the 23.122 figure C.2.1 as indicated in Figure 1.
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Figure 1: Modified Figure C.2.1 of 23.122
Step-3a enables UDM to decide how to obtain a list of preferred PLMN/access technology combinations or a secured packet.

Step-3b enables UDM to request the AF-OSDAS to provide in step-3c a list of preferred PLMN/access technology combinations or a secured packet (or neither of them), if the AF-OSDAS is to be invoked.

Step-3d is securing of the information. This is not a new functionality as this was done in Rel-15 as part of the step 3a.
Step-5a enables UDM to subscribe for any changes in the list of preferred PLMN/access technology combinations or the secured packet in AF-OSDAS. This is done only if the UDM is not subscribed already.
Step-10a enables UDM to inform the AF-OSDAS about successful delivery of the list of preferred PLMN/access technology combinations or the secured packet to the UE.
Proposal-4: It is proposed to update the 23.122 annex C.2 as indicated in subclause 2.3.

2.4 Solution for Case-2: when the network needs to provide the SoR information to the UE in VPLMN after registration
The stage-2 flow for the steering of UE in VPLMN after registration is described in 23.122 subclause C.3.

In order for the AF-OSDAS to initiate the procedure, it is proposed that the AF-OSDAS provides the UDM with a new list of preferred PLMN/access technology combinations or a new secured packet using Nafosdas_SoR_Notify operation.

NOTE:
When AF-OSDAS is not deployed, UDM might provide the UE with a new list of preferred PLMN/access technology combinations or a new secured packet if either of them becomes available in the UDM, as in Rel-15.
Proposal-4: It is proposed to update the 23.122 annex C.3 as indicated in subclause 2.4.
3. Proposal

It is proposed to discuss the solutions enabling the AF-OSDAS interactions with other core network entities.
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