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1. Introduction
The solution is related to Key issue #2 and Key issue #3. 

This solution introduces a way for the UE to detect:

-
changes from one country to another country;

-
changes from international areas to out of international areas (i.e., a country); or

-
changes from a country (i.e., out of international areas) to international areas;
When the UE detects these events (i.e., location is changed), the UE needs to re-run PLMN selection procedure because a PLMN which is accessible when UE is in country A may not be accessible when the UE moves to country B.

2. Reason for Change
Propose a solution to KI 2 and 3.
3. Proposal

It is proposed to agree the following changes to 3GPP TR 24.821 v0.2.0.
* * * Change * * * *

6.1
Mapping of solutions to key issues

Table 6.1-1: Mapping of solutions to key issues
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* * * Change * * * *

6.x
Solution <XXXX>: Detecting change of country and in/out of international areas Alternative 2 (UE-Centric)
6.x.1
Target key issue

The solution is related to Key issue #2 and Key issue #3. 

It is possible that a single serving satellite cell spans over multiple countries, when the UE camped on a satellite NG-RAN cell it is required to detect:

-
changes from one country to another country;

-
changes from international areas to out of international areas (i.e. a country); or

-
changes from a country (i.e., out of international areas) to international areas;
if any of these event is detected, the UE needs to re-run PLMN selection procedure because a PLMN which is accessible when UE is in country A may not be accessible when the UE moves to country B.

6.x.2
Solution Description

6.x.2.1
Assumptions

This solution assumes that the UE has provisioned world country boundaries information, and the UE has GNSS capability.
6.x.2.2
Solution Description
Additional procedure is added to PLMN selection procedure to detect and handle the change of country and in/out of international areas.

For a UE:

-
in 5GMM-REGISTERED state (means UE and network have authenticated each other); 

-
in IDLE mode; and

-
camped on a satellite NG-RAN cell.

it determines "next location determination time", there are two proposed options as for how an UE determines the timer value as specified in 6.x.2.2.1 and 6.x.2.2.2.

The timer:

-
is determined and started when UE: 

a)
in 5GMM-REGISTERED state; 

b)
in IDLE mode; and

c)
served by satellite NG-RAN cell.

-
is stopped otherwise.

Upon timer expiry, the UE determines its location, and if detects location change, the UE triggers a new PLMN selection procedure.
6.x.2.2.1
Option 1: UE determines next location determination time by calculation
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Figure 6.x.2.2.1.1: parameters for determining next location determination time

As illustrated in Figure 6.x.2.2.1.1, to determine next location determination time, the UE needs:

[1]
to calculate distance between "current UE location" and "nearest country boarder";

[2]
a "Hypothesis speed" (e.g., UE maximum theoratical speed 500km/h) parameter; and

[3]
a optionally "Hyst" parameter, which can be:

-
a value in unit of seconds, minutes, hours…etc; or 

-
a value in unit of meters, kilometers…etc)

NOTE:
The " Hypothesis speed" and "Hyst" can be (pre-)configured in the UE or provided by PLMN, how exactly are they provisioned can be determined during normative phase.

the UE calculates its next location determination timing as:

-
if "Hyst" is not (pre-)configured: [1] / [2];

-
if "Hyst" is (pre-)configured as a time value: [1] / [2] + Hyst; or

-
if "Hyst" is (pre-)configured as a distance value: ([1] + Hyst) / [2].

For an UE nearby country boarder line, a proper "Hyst" configuration can ensure the UE is not required to do location positioning over-frequently (dramatically reduce the battery time). 

6.x.2.2.2
Option 2: UE determines next location determination time by table lookup

To determine next location determination time, the UE needs:

[1]
to calculate distance between "current UE location" and "nearest country boarder".

then the UE use this value to determine the timer value from a provisioned table, e.g.:

NOTE:
The "provisioned table" can be (pre-)configured in the UE or provided by PLMN, how exactly are they provisioned can be determined during normative phase.

	distance
	timer value

	~ 1D kilometers
	1T minutes

	1D ~ 10D kilometers
	3T minutes

	10D ~ 100D kilometers
	6T minutes

	100D ~ kilometers
	10T minutes


6.x.3
Impacts

UE impacts:

-
Determines next location determination time based on provisioned information and current UE location.

-
New PLMN selection trigger (detecting change of country and in/out of international areas).
Network impacts: 

-
Provisioning of "Hypothesis speed" and "Hyst".
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