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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.
An example use case that is addressed by this solution relates to how IoT Devices (e.g. a small UE with no user interface that can be used for provisioning) can discover and connect to an NPN to be onboarded. When the IoT devices are manufactured, it is unknown who will own the devices and what network (SNPN or O-SNPN) they will connect to. 

The solution focuses on discovery of the O-SNPN and then refers to solutions 5 and 6 for how the onboarding process is completed. The authors of this paper believe that this addition to solutions 5 and 6 is necessary because solutions 5 and 6 do not explain how a UE, which does not know the identity of the O-SNPN, discovers the O-SNPN if it cannot be configured after the time of manufacturing. Both solutions 5 and 6 assume that the UE is either manually configured with the identity of the O-SNPN that it needs to discover or assume that the UE can be configured with the identity of the O-SNPN that it needs to discover. For example:

· Solution 5 states: “Initial access: In this step, the device either manually or automatically (if the UE is loaded with initial access data) discovers and selects the O-SNPN network based on the broadcasted information.”

· Solution 6 states: “The UE selects a network to connect to. This network selection can be manual, if a user selects a network from a list of available networks, or automatic, e.g., if the UE is provisioned with a list of PLMN IDs and NIDs to connect to.”.

This solution addresses the case where the UE has not been loaded with initial access data for the O-SNPN and cannot be manually configured with such information because it is a small UE with no user interface that can be used for provisioning.

Note that Key Issue #4 states that “The associated solutions need to consider the following UE characteristics: A TE might not have an interface that can be used to provision the MT.”

2
Proposal

This contribution proposes to implement the following updates to TR 23.700-07 v0.3.0.
* * * Start of Change 1 * * *

6.0
Mapping Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues
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* * * Start of Change 2 * * *

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.

· 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, a default device Identifier, and a temporary Network Identifier for Onboarding. The default UE credentials, default device Identifier, and the temporary Network Identifier for Onboarding can be assigned by the manufacturer. The UE may be configured with this information 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), the Onboarding Network is configured 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, a default device identifier, 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, this information 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 onboarding is performed, the SO (Subscription Owner) selects what O-SNPN will be used to onboard the UE and provides the O-SPNP with a temporary Network Identifier for Onboarding. The UE will then select the O-SNPN that is broadcasting the temporary Network Identifier for Onboarding. 
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 (e.g. via OAM). The RAN is configured to broadcast the temporary Network Identifier for Onboarding that the UE will attempt to discover. Furthermore, the onboarding network can also be provided 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 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 can be used to limit the area where the temporary Network Identifier for Onboarding needs to be broadcasted. For example, when an SO selects an O-SNPN to onboard its device(s), the SO provides the time window and area parameters to the O-SNPN. The SO provides the area parameters to the O-SNPN if the SO knows the area where the UE is expected to be located when the UE attempts onboarding (i.e. where the UE will be when it is turned on for the first time). The O-SNPN may use the area information to limit the number of cells that broadcast the temporary Network Identifier for Onboarding. 
NOTE 1:
The exact format of the temporary Network Identifier for Onboarding will be determined by RAN2.
NOTE 2: 
The temporary Network Identifier for Onboarding could be equal to the default device identifier. In other words, when in the time window, the RAN could broadcast the identity of the device(s) that it is willing to onboard.  

NOTE 3:
Should UEs that have already been onboarded need to be reset (e.g returned to their default factory state some weeks or months after its first time use), the SO will need to select an O-SNPN and onboard the device again. This is also necessary if the UE needs to be onboarded again after expiry of the time window (e.g. if the UE did not attempt onboarding within the time window).
6.x.3
Procedures

Figure 6.x.3-1 illustrates the procedure. The Onboarding SNPN (O-SNPN) that is used by the UE in the onboarding process is not necessarily the same as the SNPN for which network credentials will be provisioned in the UE.
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Figure 6.x.3-1: Discovery of the Onboarding Network 
1.
default UE credentials, a default device identifier, and a temporary Network Identifier for Onboarding are provisioned in the UE(s) as described in clause 6.x.2.

2.
The network is provisioned and configured 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.). 
4.
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 #4 solutions (e.g. Solution #5 or Solution #6) are used to complete the onboarding process. For example:

This solution can be integrated with Solution #5 as follows. 
-  The pre-configuration step (step A) of clause 6.5.3 can be updated to include steps 1-2 above. 
-  The initial access step (step B) of clause 6.5.3 can be updated to include step 3-4 above. In other words, the “broadcasted information” in step B of clause 6.3.5 is the temporary Network Identifier for Onboarding.
This solution can be integrated with Solution #6 as follows. 
· The pre-configuration step (step A) of clause 6.6.3.1 can be updated to include steps 1-2 above. 
· The initial access step (step B) of clause 6.6.3.1 can be updated to include step 3-4 above. In other words, the UE selects an access network as described in step 3-4 above.
6.x.4
Impacts on services, entities and interfaces

NG-RAN:

-
Is configured 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.

UE:

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

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