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Abstract of the contribution: This paper proposes a new solution for Key Issue #4: UE Onboarding and remote provisioning. The solution focuses on how a UE discovers and selects the Onboarding Network in a scenario where the UE was not provisioned with any NPN identifier. 
1
Discussion

This solution focuses on how a UE discovers and selects the NPN before the UE is provisioned with any NPN identifier. Once the UE discovers a network, other Key Issue #4 solutions are referenced to explain how the UE can obtain network credentials.

2
Proposal

This contribution proposes to implement the following updates to TR 23.700-07 v0.3.0.

* * * Start of Change * * *

6.x
Solution for Key Issue #4: Discovery of the Onboarding Network
6.x.1
Introduction

This solution focuses on the following aspects of Key Issue #4, “UE Onboarding and remote provisioning”:

· How does the UE discover and select the NPN before UE subscription is provisioned.

· Support of exposure via APIs to support onboarding and remote provisioning, if required.
· A TE might not have an interface that can be used to provision the MT.
The main idea of the solution is that the UE is provisioned with some default UE credentials and a temporary Network Identifier for Onboarding. The default UE credentials and the temporary Network Identifier for Onboarding can be assigned by the manufacturer. The UE may be configured with these credentials before the Onboarding Network is known (e.g. at manufacturing). 

Before the UE needs to be onboarded (e.g. before it is turned on for the first time), an exposure API will be invoked to configure the Onboarding Network to begin broadcasting the temporary Network Identifier for Onboarding that is provisioned in the UE. When the UE turns on (or reset, etc.), it discovers the Onboarding Network that is broadcasting the expected temporary Network Identifier for Onboarding value. The UE may then use other Key Issue #4 solutions to obtain subscription/credentials.

6.x.2
Functional Description

The principle behind the solution is that the UE is provisioned with some default UE credentials and a temporary Network Identifier for Onboarding. In a scenario where the TE does not have an interface that can be used to provision the MT, these default UE credentials could be provisioned during the manufacturing process and provided to the customer at the time of purchase (e.g. on or within the product box).

Before the UE is made to begin the process of onboarding network discovery (e.g. before it is turned on for the first time), the onboarding network is configured based on the provisioned parameters via the exposure API and the RAN is configured to broadcast the temporary Network Identifier for Onboarding that the UE will attempt to discover. Furthermore the exposure API can also be used to provide the onboarding network with time window and area parameters. The time window and area parameters indicate the time window and the area where the UE is expected to be onboarded. The Onboarding Network can use the information that was provided by the API to determine when and where to broadcast the temporary Network Identifier for Onboarding that the UE will attempt to discover. 
The temporary Network Identifier for Onboarding does not always need to be broadcasted by the RAN. Rather it only needs to be broadcasted in a time window and in an area where device onboarding operations(s) are expected. If the network is relatively large, then the area parameters of the exposure API can be used to limit the area where the temporary Network Identifier for Onboarding needs to be broadcasted. 

NOTE 1:
The exact format of the temporary Network Identifier for Onboarding will be determined by RAN2.

6.x.3
Procedures

1.
default UE credentials and a temporary Network Identifier for Onboarding are provisioned in the UE(s) as described in clause 6.x.2.

2.
A network exposure API is invoked to provision and configure the network to broadcast the temporary Network Identifier for Onboarding(s) in a time window and in an area. The onboarding network starts to broadcast the temporary Network Identifier for Onboarding(s). 
3.
The UE(s) are made to begin the process of onboarding network discovery (e.g. they are turned on for the first time, reset, etc.). The UE begins the process by searching for a network that is broadcasting the same temporary Network Identifier for Onboarding that is provisioned on the UE. 
NOTE:
Whether the temporary Network Identifier for Onboarding(s) are always broadcasted in the time window or are broadcasted on-demand will be determined by RAN2.

5.
Other Key Issue #1 solutions are used to complete the onboarding process. For example:

-
Solution #5 can be used. The pre-configuration and initial access steps of clause 6.5.3 can be updated to include steps 1-4 above. The “initial access data” in Solution #5 can include the temporary Network Identifier for Onboarding and the information that is broadcasted by the O-SNPN may be the temporary Network Identifier for Onboarding.

-
Solution #6 can be used. The pre-configuration and initial access steps of clause 6.6.3 can be updated to include steps 1-4 above. The “digital certificate” in solution #6 is equivalent to the temporary Network Identifier for Onboarding in this solution and the “unique identifier” in solution #6 is equivalent to the default UE credentials in this solution.

6.x.4
Impacts on services, entities and interfaces

NG-RAN:

-
Exposes an API to allow the invoker to configure NG-RAN to enable the broadcast of a temporary Network Identifier for Onboarding in a given time window and location within the network.

- 
Broadcasts the temporary Network Identifier for Onboarding that was provided by the API.

UE:

-
Support for being configured with default UE credentials and a temporary Network Identifier for Onboarding. 

-
Reading and processing the temporary Network Identifier for Onboarding broadcasted from NG-RAN during onboarding network discovery.
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