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C2 General

*************** First change ***************

[bookmark: _Toc26265178][bookmark: _Toc26525055][bookmark: _Toc26528660][bookmark: _Toc27898151]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TR 22.822: "Study on using satellite access in 5G".
[3]	3GPP TS 23.502: "Procedures for the 5G System (5GS)".
[4]	3GPP TS 38.413: "NG-RAN; NG Application Protocol (NGAP)".
[5]	3GPP TR 23.793: "Study on access traffic steering, switch and splitting support in the 5G system architecture".
[6]	3GPP TR 23.501: "System architecture for the 5G System (5GS)".
[7]	3GPP TR 38.821: "Solutions for NR to support non-terrestrial networks (NTN)".
[8]	3GPP TS 22.011: "Service Accessibility".
[9]	3GPP TS 38.300: "NR; Overall description; Stage-2".
[10]	3GPP TS 23.122: "Non-Access-Stratum (NAS) functions related to Mobile Station (MS) in idle mode".
[x] 	3GPP TS 23.041: "Technical realization of Cell Broadcast Service (CBS)".

*************** Next change ***************

[bookmark: _Toc26525172][bookmark: _Toc26528777][bookmark: _Toc27898268]6.13.2.4	AMF processing of Registration Request from UE accessing over satellite
The network should verify the UE location during registration procedure over satellite access, as it cannot be guaranteed that the UE would always be aware of its present location. When the UE accessing over satellite RAT Type initiates Registration Procedure, the AMF can trigger UE positioning procedure to verify that the UE is accessing PLMN in the same country as the present UE location. The AMF verifies all registration criteria as usual, but with the additional verification whether the PLMN selected by the UE matches with the country of the UE location.
If UE is attempting to register to PLMN that it is not allowed to access in the present UE location (e.g. PLMN of different country than the present UE location), the AMF responds with REGISTRATION REJECT, including suitable cause value to tell the UE that the selected PLMN is not allowed in the present UE location. Based on the UE location, the AMF may also include a hint of country code (MCC) or list of PLMN codes (MCC+MNC) or list of PLMN + RAT codes (MCC+MNC+RAT).
NOTE:	When evaluating whether the UE is allowed to access the selected PLMN, the AMF takes into account that the UE is allowed to access 90x satellite MCC in multiple countries. 
In order to ensure the call being routed to a PSAP of the country of the UE location, the AMF shall take the same approach if the UE is requesting emergency registration in a country that is different from the UE location.
After Registration Reject indicating PLMN not allowed in the present UE location, the UE in automatic PLMN selection mode attempts to select another PLMN, using the hint received from the rejecting PLMN, and the UE memorises the PLMN that is not allowed in the present county for as long as the UE remains in that country. UE in manual PLMN selection mode behaves as normal, i.e. remains camping on cell in limited service state after Registration Reject. If necessary, a new cause value telling the user the reason for no service can be added. 
NOTE:	Alignment with RAN WGs regarding UE positioning procedures will be done during normative phase.

*************** Next change ***************
6.13.2.X	Emergency Calls
It is expected that following the procedures defined in clause 6.13.2.1 – 6.13.2.4, the UE is registered in one of the PLMNs in the country of the UE location and that existing "network provided UE location" functionality can be reused provided that the Cell ID is sent in N2 signalling procedures as normal. This ensures that a PSAP of the country where the UE is located can be selected.
Since the cell may cover a large area, e.g. large part of a country, additional location information may be needed to select a PSAP close to the UE location. This can be achieved by the UE including UE location information (e.g. geo coordinates) in the SIP INVITE, as per existing IMS specification. The emergency service system could use this information to route the emergency service call to a local PSAP and as an initial approximate UE location. It is also possible for the emergency service system to map the geo coordinates to a terrestrial Cell ID and use that Cell ID for routing. One example of use of this mechanism in some networks is for handling emergency calls over VoWiFi. It should be noted that mechanisms for routing the call by the emergency service system is outside 3GPP scope. In addition, once RRC Security has been established, other positioning techniques and signalling can be used to determine the UE's position more accurately. 
An alternate approach to routing a call directly to the closest PSAP, e.g. if the UE is not able to position itself, is for the operator to use a default PSAP that positions the UE and may re-route the call. This approach is e.g. mentioned by FCC: “MSS carriers must ensure that callers access call centers by dialing "911", that call centers ascertain the caller's phone number and location, and that call centers transfer or forward the call to an appropriate PSAP” (https://www.fcc.gov/general/mobile-satellite-service-and-911). 
NOTE:	Use of a default PSAP is dependent on local regulatory requirements.
In another approach, a PSAP may be selected based on a fixed area supported by fixed radio cells (e.g. in case of steerable beams).

6.13.2.Y	Lawful interception by the UE's visited country
It is expected that following the procedures defined in clause 6.13.2.1 – 6.13.2.4, the UE is registered in one of the PLMNs in the country of the UE location. 
Provided that the NG-RAN/Earth Station can guarantee that the UE is always using the core network associated with the country where the UE is located, then existing LI functionality should be able to be reused. This requires that the NG-RAN can verify that the UE has selected a PLMN in the country where the UE is located

The serving Cell ID can be treated just as for terrestrial RAN (i.e. as reliable network provided information), but due to that cells may cover a large area additional positioning may be needed in order to determine a more fine-grained UE location. 
6.13.2.Z	Public Warning System
For public warning message delivery, as described in TS 23.041 [x], 5GCN can assign warning messages that are received from a Government or other authority to one or more cells and can also include geographical boundaries for where the messages are applicable (“Warning Area Coordinates”). This is useful e.g. if the cell may be too large or unprecise for the message content. The warning messages can then be broadcast in one or more cells and a UE that has determined its position will only display the message if the UE is located within the Warning Area Coordinates. 
NOTE: 	In case the cell is moving the warning message would be broadcasted in different areas depending on the ephemeris, in which case the importance of “Warning Area Coordinates” becomes more significant. 
A UE that is not able to determine its coordinates will display the message to the user irrespective of the Warning Area Coordinates. Irrespective of access technology, this is inherent aspect of the warning message method. 
6.13.2.W	Charging / Customer Notifications
It is expected that following the procedures defined in clause 6.15.2.1 – 6.15.2.4, the UE is registered in one of the PLMNs in the country of the UE location.
Incorporation of Cell ID and RAT Type in the CDRs and in signalling messages used for on-line charging may be sufficient for customer charging. If finer granularity UE location information within a country / cell is needed for charging purposes, other mechanisms for limiting the applicability area of this information can be added as necessary, but at the moment, no such requirements are known to exist for satellite access.


*************** Next change ***************

[bookmark: _Toc23400800][bookmark: _Toc26265275][bookmark: _Toc26525175][bookmark: _Toc26528780][bookmark: _Toc27898271]6.13.4	Solution evaluation
Solution #13 ensures that in optimal case, the UE that is aware of its location selects among the PLMNs of the country of the present UE location. It also triggers the UE to change PLMN when it changes country.
If the UE is not aware of its location within certain country, Solution #13 allows the network to enforce the UE registration to PLMNs of the country of UE location.
The solution addresses Key Issue #10 by supporting regulatory services in the same way as for terrestrial NR access. Answers to the points in clause 5.10.1 are as follows:
a)	When required, how to ensure that the UE is using a core network of the country in which the UE is physically located?
	Answer: uses NG-RAN.
b)	How to select a core network when the UE is in an aeronautical or maritime location?
	Answer: The solution supports access from international maritime areas. The UE is assumed to be aware of country borders as well as borders of international areas. Aeronautic access is not considered explicitly, but the procedures for terrestrial access apply also for aeronautic access.
c)	If the satellite system is using the same MCC+MNC in multiple countries, how to enable per-country, UE specific prohibition of satellite access?
	Answer: When a satellite is not allowed to provide access in a certain country, associated PLMN IDs would not be broadcast. This ensures that a UE being aware of its location/country would not consider that cell when performing PLMN selection. If the UE is not able to determine its location, the network would reject the UE request to register from incorrect UE location. 
An additional option to avoid violation of licensing rules is to ensure that the satellite beam is turned off when passing over the country in question. 
d)	How to route an emergency call to the correct PSAP?
	Answer: This is possible with e.g. UE providing its location in the SIP INVITE, via an emergency call centre, and/or by using UE positioning techniques.
e)	How to handle Lawful Interception?
	Answer: Supported as per existing specifications. Solution #13 ensures (network enforcement) that the UE is registered in the country of the UE location. Thus, local LI interface exists in all cases. 
f)	How to address Public Warning System?
	Answer: Supported as per existing specifications.
g)	How to handle charging and tariff notifications?
	Answer: Supported based on PLMN ID, as Solution #13 ensures that the UE is registered in the country of the UE location. Fine-grained location-based charging would require new mechanism, but it is unclear whether the requirement exist. RAT type is available to treat satellite charging different from terrestrial access.



*************** End of changes ***************

