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1 Introduction

For the network selection for NR satellite access, SA2 agreed in [1] that the network will reject the 5G registration request with a new 5GMM reject cause “PLMN not allowed to operate at the present UE location” if the UE attempts registration in a geographical position in which the network is not allowed to provide services due to regulatory or legal restrictions. The same reject cause can also be used by the network during a network-initiated deregistration procedure or service request procedure. This new cause code is introduced in the Stage 3 TS 24.501. 

However, the scope of this registration restriction is not clear. I.e. it is unclear, where (or for how long) the information that the “PLMN [is] not allowed to operate at the present UE location” is valid. This discussion paper analyses the problems and provides potential solutions. 
2 Discussion 

If the network determines that the PLMN is not allowed to provide services to the UE at the current geographical position, it will reject the registration request or service request with reject cause #78 “PLMN not allowed to operate at the present UE location”. According to stage 2, then the “UE shall attempt to register to a PLMN that is allowed to operate at the UE location”. However, it is possible that the UE cannot detect any other allowable PLMN and therefore stays on the current selected PLMN. For this case it is unclear under which conditions the UE may trigger a new registration attempt on this PLMN. In worst case the UE would immediately start a new registration attempt.

There are two major goals that need to be considered for this problem:
1) The network should be protected against unnecessary network signaling load, and the UE should avoid unnecessary power consumption caused by unnecessary registration attempts.
2) The UE should re-gain service as fast as possible, when entering the geographical area in which the satellite PLMN is allowed to provide service.

2.1 Location based methods
2.1.1 Methods to determine the UE position:

Network:

In the “LS on UE location aspects in NTN” from RAN2 [2], RAN2 indicated, that the gNB is able provide the 5GCN with a cell-based location of the UE equivalent to a cell of 2 km diameter. Further, according to TS 23.501 the AMF may initiate a 5GC-NI-LR procedure as specified in clause 6.10.1 of TS 23.273 to determine whether the UE is in a location in which the PLMN is allowed to serve the UE. 
UE:

It is agreed that a UE supporting Satellite NG-RAN shall support GPS positioning. In the majority of the cases, a GPS based autonomous positioning should provide the UE position with a certainty of at least 200 m. 

Based on the assumption that the network should at least be able to determine the UE position with an accuracy of 2000 m and the UE should be able to determine its position with a accuracy of 200 m, the maximum inaccuracy could sum up to 2200 m.
We assume that the satellite network, similar as a terrestrial network, is allowed to provide services up to a distance of about 2000-3000 m beyond the country boarders, i.e. an external overlap is acceptable. 

In order to ensure that a UE would trigger a registration attempt when it enters the allowed area of a PLMN, the network should only reject the UE if it is beyond the boarder in a distance larger than the overall maximum inaccuracy for the UE positioning which is the sum of the inaccuracies of the network and the UE, e.g. 2200m.

2.1.2 Sizing of the Forbidden geographical area for cause #78

Depending on the distance of the UE from the PLMN boarder and the course of the boarder, the network could scale the Geographical Area Descriptor (GAD) indicated to the UE together with cause #78 so that the GAD is touching the allowed external overlap area. With this it should be ensured that the UE triggers a new registration attempt once it enters the allowed area of a PLMN.
2.2 Timer based methods

2.2.1 Why is a timer based validity of cause code #78 not preferable?
Problem of a pure timer-based solution: how to select the timer value?
Case 1: UE moves with 20 (50) km/h 
( maximum duration ca 10 (4) minutes

Case 2: UE does not move at all 
( minimum duration 

Conclusion: UE movement needs to be considered as well -> distance is the only relevant criterion, not the time.
3 Conclusion 
Distance is king. If network is not able to provide a GAD, a default minimum distance of 3 km shall be applied.

4 Proposal

It is proposed to agree the following CRs:
· 24.501 CR 3431 in C1-215666

· 23.122 CR 0741 in C1-215667
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