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Abstract of the contribution: The contribution proposes a solution allowing the network to progressively build a dictionary (UE capability ID ( UE radio capability).
1
Discussion
In past discussions it was commented that in case of manufacturer-based UE capability ID, the network would have to be provisioned with a Data Base (DB) and the DB would have to be “manually” updated every time a new device model/version is released.

During the discussions in Dongguan it was commented that the network can alternatively progressively build the DB in a “self-learning” process. This document describes how this “self-learning” process can be made to work.
2
Proposal

It is proposed to agree the changes below for inclusion in TR 23.743.

All text is new. The rev bars were kept to illustrate the delta compared to the version presented on the conference call.

******************************** START CHANGE *********************************

6.X.1
Solution #X: “Self-learning” logic for progressive building of a dictionary
6.X.1
Introduction

This solution is an add-on solution that can be combined with other solutions in this TR. It proposes a logic for progressive building of a dictionary (UE capability ID ( radio capability) in the network and is particularly targeting the manufacturer-based UE capability ID, as defined in Solution #1.
6.X.2
Functional Description

When manufacturer-based UE capability ID is used (as proposed in Solution #1), the network can progressively build the dictionary in a “self-learning” process, as described below:
-
Upon connection to the network the UE indicates the manufacturer-based UE capability ID and the network queries a DataBase (DB).

-
If the DB does not recognize the UE capability ID, the network requests the UE to explicitly signal the radio capability. The network forwards the explicitly signalled capability to the DB, which stores it and tags the corresponding UE capability ID as being “under validation”. The validation process is needed in order to prevent fraudulent or misbehaving UEs from poisoning the dictionary DB.
-
When subsequently another UE indicates the same manufacturer-based UE capability ID, the network proceeds in the same way. If the explicitly signalled radio capability matches the one that was previously reported to the DB by other UE(s), the DB increases a counter. This step is repeated until an operator-defined threshold is reached for the counter.

-
When the operator-defined threshold is reached, the UE capability ID is tagged in the DB as “validated”.

-
For UEs that subsequently indicate the same UE capability ID, the network queries the DB, but does not request the UE to explicitly signal its capabilities because the UE capability ID is tagged as “validated”.
The logic and the counter described above are collocated with the dictionary DataBase (DB). The DB location will be determined as part of other solutions (e.g. could be a new NF in the Core Network).
In some cases the network may apply region-specific filters in RAN leading the UE to report only a subset of its capabilities. In such cases the UE can still indicate the manufacturer-based UE capability, and in addition:

-
When the network queries the DB with the UE capability ID, it also indicates the UE location.
-
When the network requests the UE to explicitly signal the radio capability, the network forwards the explicitly signalled capability to the DB with an indication that this is a “partial” capability.
-
The validation logic in the DB is similar to the one described earlier, except that it is performed on regional basis (e.g. the validation counters are specific to a region).
6.X.3
Procedures

To be addressed as part of other solutions.
6.X.4
Impacts on existing interfaces and entities

To be addressed as part of other solutions.
The specification impact of this solution is limited to tagging of a UE capability ID as “validated” on the interface with the DB (in replies from the DB). For instance, if the DB is a standalone NF in the 5GC network, the “validated” tagging applies to the UE capability ID parameter signalled on the AMF-DB interface in the DB=>AMF direction.
To support RAN caching, the “validated” tag needs to be supported on N2 in the AMF=>RAN direction.
To support region-specific filters in RAN, a “partial” tag needs to be applied to the explicitly signalled capability at least on the interface between AMF and DB in the AMF=>DB direction.
6.X.5
Evaluation

This is an add-on solution that can be combined with other solutions.

The self-learning logic can be applied regardless whether the master dictionary is in the CN or in the OAM plane.

The self-learning logic can be applied in centralized manner (one master dictionary per PLMN) or distributed manner (one master dictionary per region or per node). The centralized manner obviously provides overall savings in terms of signalling volume on the radio, however, it may require standardization of backend interfaces for dissemination of information that is used for validation purposes.

NOTE: The self-learning principles of this solution require SA3 clearance before the normative aspects of this solution described in clause 6.X.4 can be progressed. 
 ******************************** END CHANGE *********************************
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