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[bookmark: _Toc23400809][bookmark: _Toc26265291][bookmark: _Toc26525191][bookmark: _Toc26528796][bookmark: _Toc27898287]7.10	Evaluation of solutions for Key Issue #10 - Regulatory services with super-national satellite ground station
For Key Issue #10 - " Key Issue #10: Regulatory services with super-national satellite ground station ". This Key Issue identifies the following aspectsbullet points a – g in clause 5.10.1 that need to be solved for super-national cell coverage area.
Two candidate solutions have been proposed.
Candidate Solution #12 "Solution 12: Satellite cells for 5G satellite access with large or moving radio coverage". This solution introduces the definition and usage of Satellite cells and the support needed from UEs and sNBs. In a first approach, Satellite Cells are defined as Virtual Cells, whilst in a second approach satellite cells are defined as standard cells in association with the use of geographical zones that are sent by the network to the UE and stored with UEs. In both cases the main assumption is that the UE has access to its position. This Candidate Solution answers to a) to f) above. It is understood that charging and tariff notifications (items g) could be possible based on serving Satellite cells and/or Satellite TAs. Solution #12 does not require 5GCN impacts as the use of virtual cells allows the 5GCN to treat 5G satellite access as a new type of terrestrial RAT.
NOTE:	Solution #12 may require that the NG-RAN can verify or determine a serving virtual cell for regulatory services for which a UE determined serving virtual cell is not considered trustworthy.  
Candidate Solution #13" Country specific PLMN selection" Country specific PLMN selection" allows the UE uses its awareness of its location. If the UE is aware of its location, it can use this knowledge to select among the PLMNs of the country of the present UE location. It can also trigger 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 (5GCN or NG-RAN) to enforce the UE registration to PLMNs of the country of the UE location by rejecting the registration attempt to PLMN of another country and giving the UE a hint of which MCC PLMNs to attempt instead. Solution #13 answers to items a - d) of this Key Issue. In addition, the same solution helps to solve also item e) and g) as well by ensuring that the UE is registered to a PLMN of the same country as the present UE location. Item f) can be also supported in Solution #13, since suitable regional filtering information can be included in the PWS alert. 
Comparison of the above aspects shows that both solutions can cover the regulatory requirements identify in Key Issue #10 items a – g.
TSG RAN has approved TR 38.821 version 16.0.0, where the recommendations in clause 9 do not include the RRC procedures required for Solution #12. Solution #13 does not require any new functionality from RAN as it is assumed that UE positioning procedures are needed even without Solution #13. 
RAN2 replies to SA2 LS S2-1912560 in R2-2004266/S2-2003565 that no further studies in this area is foreseen in this area in RAN2 and that it is not possible to define cells smaller than the satellite beam. RAN3 in their reply R3-2002824/S2-2003556 say that the new concepts in Solution #12 would introduce complexity that can be avoided by selecting a simpler solution. Even though RAN3 does not identify a simpler solution, they warn that it can't be guaranteed that Solution #12 aligns with all agreements in RAN3 during their study.
Candidate solution #12 supports more KIs than Solution #13 but Solution #13 has also got more impact. Solution #12 requires the following RAN or UE related changes: 
UE: 
-	UE awareness of its geo-location
-	Geo-location-based TA and Cell Selection
-	Awareness of geographical zones and capability to receive updates from the network for Geographical zone option
sNB:
-	Dynamic assignment of TAs to NGSO satellites
-	Handover procedures
-	Position determination of UEs for trusted location service for some services
-	Delivery of NAS information on the desirable TA (also for subscribers of other PLMNs) for UE that is not aware of its location.
[bookmark: _GoBack]Candidate solution #13 requires the following UE and NG-RAN or 5GCN related changes:
UE: 
-	Either UE awareness of its geo-location or UE capability to receive target MCC guidance from the AMF or NG-RAN
AMF or NG-RAN:
-	Capability to locate a UE and verify the country in which the UE is located;
-	Capability to reject the UE with information to register to the MCC of the UE location
Solution #12 requires changes in Cell Selection by introducing geo-location-based procedures. 
Solution #13 re-uses an already existing UE capability to limit its PLMN selection within the country of the UE location. This is already mandatory UE behaviour when the UE is roaming to VPLMN (See TS 23.122 [10] clause 4.4.3.3.1 item f), but the option for the network to inform the UE of its present country (MCC) if the UE is not aware of its location, or if local regulations require network verification of UE location or UE country, would need to be added. 
Comparison of technical complexity shows Solution #12 being more complicated than Solution #13. at least partly due to support of more KIs. 

