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1. Introduction
The range for the search interval for periodic search for higher priority PLMNs is specified in TS 23.122. Currently, there are two different search interval ranges: for non-NB-IoT UE, and for NB-IoT UE, respectively. What interval will be used for PLMN search in satellite access needs to be studied.
In the legacy PLMN selection procedure, the UE searches for higher priority PLMN only among PLMNs with the same MCC as the RPLMN. It needs to be studied whether this rule should remain for satellite access. 

The following questions are expected to be studied within this key issue:

-
Whether there are different priority levels for available PLMNs in satellite access?

-
Whether the periodic search for higher priority PLMNs in satellite access is needed?

-
Whether the need to have a separate range of values for the search interval for periodic search for higher priority PLMNs in satellite access;

-
Whether the search for higher priority PLMN should be limited to PLMNs where MCC matches the MCC or country of the RPLMN 
This contribution proposes a solution to Key Issue #6 in line with the above agreements and objectives. 

In this discussion, it is assumed that the UE and USIM are preconfigured with access technology priority settings. 
2. Reason for Change
Existing High priority PLMN search timer may not fully address the scenario of different types of satellites, e.g. LEO, MEO and GEO, each of which have different mobility and coverage patterns.
GEO: Likely to remains stationary, providing coverage to a very large geographical area. There is low probability of fast changing GEO satellite coverage and UEs in such locations can benefit from a larger HPPLMN search timer. 

LEO/HAPS: Due to shorter time covering the geographical area, possibility of losing High Priority LEO satellite NG-RAN access may be higher. For highly mobile devices (example: user in an airplane), requirement may be to have a shorter HPPLMN search timer as compared to the GEO satellites.
In both cases above, the HPPLMN search timer can be much higher than existing timer used for terrestrial networks. It is beneficial to have configurable timers for periodic search for higher priority PLMNs in satellite access.
3. Proposal

It is proposed to agree the following changes to 3GPP TR 24.821 v0.3.0.
* * * First Change * * * *

6.x
Solution <X>: PLMN search for satellite access
6.x.1
Target key issue

This is a candidate solution to Key Issue #6 and relevant for a UE supporting satellite NG-RAN access technology.

6.x.2
Solution description

The UE needs to be configured with a scaling factor either in the ME or USIM. Alternatively, the scaling factor may be provisioned by the HPLMN via steering of roaming procedures.
Editor’s Note: Architectural impacts, if any, need to be discussed in SA2.
When searching for higher priority PLMNs only available via satellite NG-RAN access, the UE should increase the periodic search timer T by the scaling factor.
Editor’s Note: The requirement for the periodic search timer T adjusted by the scaling factor depends on SA1's assessment and feedback whether changes to the background search timer are needed and if so, what the acceptable range is. The adjustment to the periodic search timer also needs to be verified with RAN2.
The UE shall continue to use existing periodic search timer T for higher priority PLMN search via terrestrial access, while the use of the scaled periodic search timer T is limited to the cases when only PLMNs with satellite NG-RAN access are of higher priority than the current RPLMN. 
An example is provided to demonstrate the use of the scaling factor:

Table 6.x-1: Example1 for Operator Controlled PLMN Selector with Access Technology file in USIM according to the solution
	Priority
	PLMN ID
	RAT(s) supported 
	Note

	1
	310-410
	satellite NG-RAN
	PLMN allowed via satellite NG-RAN access

	3
	310-210
	NR
	UE camped on this PLMN

	4
	311-211
	NR
	Low priority PLMN of the same country


When the UE is camped on PLMN 310-210, and the high priority PLMN search is only for satellite NG-RAN access, the UE uses a periodic search timer = T (EFHPPLMN) * scaling factor.
Table 6.x-2: Example2 for Operator Controlled PLMN Selector with Access Technology file in USIM according to the solution
	Priority
	PLMN ID
	RAT(s) supported 
	Note

	1
	910-410
	satellite NG-RAN
	Shared MCC, valid candidate for HPPLMN search as per solution #6 

	2
	310-266
	E-UTRA, NR
	Higher priority terrestrial network

	3
	310-210
	NR
	UE camped on this PLMN

	4
	316-211
	NR
	Low priority PLMN of the same country


When the UE is camped on PLMN 310-210, and the higher priority PLMN(s) include both E-UTRA, NR as well as satellite NG-RAN access, then the periodic search timer remains T (EFHPPLMN).
6.x.3
Impacts

UE supporting satellite NG-RAN access: ability to store the scaling factor and support for configurable periodic search timer.

AMF: provision the scaling factor to the UE via steering of roaming procedures.
UDM: include the scaling factor in the steering of roaming procedures.
