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1. Introduction
During the Rel-17 study and normative work on the satellite access, a new cause code #78 was introduced in order to reject the request from the UE that is located in an area where the UE is not allowed to operate. In this paper, we would like to show a scenario where this cause code in not sufficient and might require a new cause code.

2. Discussion
According to the reason for change of the S2-2101667 which had introduced providing the cause value of not allowed satellite area, 
(…)
In order to assist the UE to register to a PLMN in the UE location country, the AMF monitors whether the PLMN the UE is accessing a PLMN that is allowed in the UE location. If the AMF, based on information received from the gNB or as the result of an earlier UE location procedure is aware that the PLMN where the UE attempts to register is not allowed in the present UE location, then the AMF rejects the NAS request and includes the country in which the UE is located referring to the MCC's that indicate the present UE location.
(…)
Also in the description of the UE behavior on reception of CC#78 in TS 24.501,
The UE shall set the 5GS update status to 5U3 ROAMING NOT ALLOWED (and shall store it according to subclause 5.1.3.2.2) and shall delete 5G-GUTI, last visited registered TAI, TAI list and ngKSI. Additionally, the UE shall reset the registration attempt counter. The UE shall store the PLMN identity and, if it is known, the current geographical location in the list of "PLMNs not allowed to operate at the present UE location" and shall start a corresponding timer instance (see subclause 4.23.2). The UE shall enter state 5GMM-DEREGISTERED.PLMN-SEARCH and perform a PLMN selection according to 3GPP TS 23.122 [5].

So this cause value mainly focused on a scenario of “locally not allowed service”. However, there can be another scenario of “not allowed satellite service”, where the UE has no subscription on the satellite service while it is capable of using it. For example, a UE that is capable of satellite communication with all the layer, but without proper subscription, might request to access a specific PLMN via satellite NG-RAN. The PLMN can be a HPLMN or a VPLMN. For the HPLMN case, it can be misuse of the user or a subscription change during the service, i.e. it used to be allowed to use satellite network before but while it was camping on a non-satellite cell of the same PLMN the subscription has changed. For the VPLMN cases, this might be a SLA issue, i.e. global coverage with roaming agreements with multiple operators, and in a specific country, the operator in that country does not allow the satellite services to the inbound roamers but only allows a romaing services via non-satellite cells or terrestrial NG-RANs.
In such scenarios, the unavailability is not localized in a PLMN, but rather the whole PLMN does not allow the UE to access the network via a satellite cell. And there can be aviailable non-satellite or terrestrial cells available in those area.
Observation. There can be scenarios where the not allowed satellite service is not localized in a PLMN, but rather the whole PLMN does not allow the UE to access the network via a satellite cell while it is allowed to access via non-satellite or terrestrial cells.
In this case, the network shall reject the request with a propoer cause code. The possible existing cause codes are #7 (5GS services not allowed), #11 (PLMN not allowed) and #78 (PLMN not allowed to operate at the present UE location).
#7 and #11 is not appropriate for this scenario as the PLMN or 5GS services are ALLOWED for the access via non-satellite access. Also #78 would not work properly as it makes the UE enter state 5GMM-DEREGISTERED, which is not desired behavior.
As described above, none of the existing cause code seems to fit into the scenario, so a new cause code or the modification on the existing cause code may be needed. For a simpler solution, we would like to propose to introduce a new cause code blocking the access to the entire PLMN via satellite access.
Proposal 1. A new cause code for blocking access attempt to the entire PLMN via satelite access is required for the scenarios in the Observation part.

A desirable UE behavior would be disabling satellite radio access only or blocking the access attempt via satellite access only, while the access via non-satellite network remains the same, i.e. UE can retry via terrestrial raio access if available. So the UE behavior when it received a new cause value above would be only disabling a specific radio access rather than disabling or proibiting the system access itself. It would be similar to disabling S1 mode or N1 mode, but only for a specific radio access that has its own subscription on using it.
Proposal 2. UE shall disable satellite radio access when it receives a cause code notifying that the access is not allowed to use.

3. Conclusions
In this paper, we showed scenarios where the existing cause code cannot fully resolve the issue for the non-allowed satellite access attempts.
Observation. There can be scenarios where the not allowed satellite service is not localized in a PLMN, but rather the whole PLMN does not allow the UE to access the network via a satellite cell while it is allowed to access via non-satellite or terrestrial cells.

We also showed that the existing cause codes cannot fit those scenarios, which result in the needs for new cause code, and a new definition of “disabling satellite access” for the UE.
Proposal 1. A new cause code for blocking access attempt to the entire PLMN via satelite access is required for the scenarios in the Observation part.
Proposal 2. UE shall disable satellite radio access when it receives a cause code notifying that the access is not allowed to use.

The actual change proposals against TS 24.501 is submitted under C1-234XXX to this meeting.
