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1. Introduction
In TR 24.821, KI#1 (Determination of the country of the UE’s location) identifies that KI relates to a SA3-LI requirement detailed in S3i200056. This pCR propose a solution to meet the stated SA3-LI requirement(s).
2. Reason for Change
In S3i200056, it is indicated that for legal intercept regulator requirements for non-terrestrial networks, it is necessary "to enforce the use of a Core Network of PLMN in the country where the UE is physically located". To us, this means that it must be ensured that when UE requesting services from a NTN, both the UE and the Core Network of the PLMN of that NTN PLMN must be in same country.
S3i200056 also requires that the determined location (i.e that of the UE) "shall be reliable, i.e. network-provided or network-verified"  

With almost all of today's UE having GNSS (Global Navigation Satellite System) capabilities, there is no doubt the UE itself can check its physical location and thus select for services a PLMN which is in the same country it is in. The UE might even then provided to the CN of the PLMN its GNSS determined co-ordinates when it attempts to register to that PLMN. However, given that such UE provided location can be manipulated by the UE and thus not "reliable", this would not meet SA3-LI's requirment stated above. In any case, even if the UE provided co-ordinates are not manipulated, to take into account SA3-LI's view that the location ought to be network-verified, means that UE provided co-ordinate should not be trusted.
This pCR propose that when the UE attempts the registration, regardless if the UE provided its location in that registration attempt, the CN receiving that registration request does a check to verify the UE location. This verification of UE location will use existing 3GPP system's LCS methods and if that means that the registration procedure has first to be completed, then the CN will allow completion o fthat registration procedure, and then apply LCS procedures to check on UE's location. If the verified location returned by the LCS procedures confirms that the UE is in the same country as the CN of the PLMN it has selected for registration, then the registration is maintained, if not the UE will be forced to deregister.

If the CN having determined that he UE is not in physically in same country as the PLMN it has selected and registered to, the CN in that deregistration request, can provide the correct MCC(s) of the PLMNs the UE ought to be selecting to.
3. Conclusions

<Conclusion part (optional)>
4. Proposal

It is proposed to add the following proposed solution to clause 6 of 3GPP TR24.821 v0.1.0
* * * First Change * * * *

6
Solutions

6.X
Solution#X: Use of LCS to determine physical location of UE
6.X.1
Introduction
This solution is intended to resolve KI#1 (Determination of the country of the UE’s location).
In S3i200056, SA3-LI has indicated that for national regulator legal intercept requirements for non-terrestrial networks, it is necessary "to enforce the use of a Core Network of PLMN in the country where the UE is physically located". This means that services requested by a UE can only be provided if both the UE and the Core Network of the PLMN of that NTN PLMN must be in same country.

S3i200056 also requires that the determined location (i.e that of the UE) "shall be reliable, i.e. network-provided or network-verified".
With almost all of today's UE having GNSS (Global Navigation Satellite System) capabilities, there is no doubt the UE itself can check its physical location and thus select for services a PLMN which is in the same country it is in. The UE might even then provide its GNSS determined co-ordinates when it attempts to register to the PLMN. However, given that such UE provided location can be manipulated by the UE and thus not "reliable", this would not meet SA3-LI's requirment stated above.
Instead, this solution will apply the PLMN's LCS procedures to determine the UE's physical location and from the results returned by the LCS procedure(s) judge if UE and the PLMN are in same country and thus can provide services and meet SA3-LI requirements.
It is understood that the SA3-LI requirement are national regulatory requirements. That is to say, there may be countries that do not require that the UE and PLMN are physically in same country before services are provided. With this solution, as the CN is well placed to know of such national regulatory requirements, the CN will know that such LCS checks are unnecessary. Such regulatory checks done on the network side will also serve to lessen impacts on the UE side to have to check on such national regulations.
6.X.2
Functional and procedural descriptions of solution
In this solution when the UE attempts the registration to a PLMN, that registration is treated as it is today for any UE making a registration attempt to a PLMN. If such registration checks succeed, the CN of the PLMN will complete the UE's registration. Then upon completing the registation procedure, before granting any requested services, the CN will utilise LCS procedures to verify the UE's physical location.

If the outcome of the LCS procedure confirms that the UE is physically located in the same country as the PLMN it is registered to, that registration is maintained and subsequent requested services can be treated.

If the outcome of the LCS procedure indicates that the physical location of the UE and that of the PLMN is not the same, then the CN will force the UE to deregister, providing an appropriate, or new, reason for deregistration. Optionally, the PLMN forcing that de-registration may provide the MCC the UE can use to select for the correct PLMN to register to and request services.

The basic principles of this solution are as follows:-
-
when the UE attempts to register to a PLMN over satellite access, that registration attempt is treated as it is today and the registration request will be based on today's subscription and authentication checks as in 3GPP TS 24.501, subclause 5.5.1;
-
if the UE's registration request passes subscription and authentication checks, the UE's registration request will be accepted following existing procedures;
-
upon completion of the registration procedure, if required by national regulations that the UE can only be served by a network in the same country as the UE, the AMF will initiate LCS procedures to determined the UE's physical location. This LCS check will be done regardless if the UE has provided an indication of its current location;
-
if the LCS procedures return a result that the physical location of the UE is the same country as that of the PLMN, the UE's current registration is maintained;
-
if the LCS procedures return a result that the physical location of the UE is not the same country as that of the PLMN, the PLMN will force the UE to de-register by sendingthe UE DEREGISTRATION REQUEST. The AMF will also provide a reason for the de-registration; and
NOTE:
Whether an existing reject cause or a new reject cause is used in that forced de-registration will be determined in the normative phase of this WI.
-
the DEREGISTRATION REQUEST can indicate the MCCs the UE should use to attempt another registration to another PLMN.
Figure 6.X.2-1 provides a signalling message flow illustrating this solution.
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Figure 6.X.2-1: Registration procedure for initial registration (for satellite access)
6.X.3
Impacts to existing procedures due to solution
-
Decision to be taken by AMF whether after registration of the UE, LCS procedures are triggered to determine UE's physical location. This decision will be dependent on local or national (or both) regulations.
-
Force deregistration of a UE if -based on local or national (or both) regulations – if UE is not in same country as the PLMN.
-
A new reject cause is needed if existing reject causes are found not to be appropriate.
-
DEREGISTRATION REQUEST from AMF provides indications of MCC the UEs should use to select PLMN to register to in order to meet the regulatory requirements.
* * * End of Change * * * *
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