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[bookmark: _Toc27894883][bookmark: _Toc20204194][bookmark: _Toc20204637]*** 1st Change ***
[bookmark: _Toc23400809][bookmark: _Toc26265291][bookmark: _Toc26525191][bookmark: _Toc26528796][bookmark: _Toc27898287]7.1	Evaluation of solutions for Key Issue #1 - Mobility management with large satellite coverage areas
For Key Issue #1 - " Mobility management with large satellite coverage areas " two Candidate Solutions have been proposed, Candidate solutions #1 and #12 all serve the purpose of mitigating the large coverage areas of satellite access, whether at global scale (for NGSO satellite systems with embarked NG-RAN) or generated by large radio coverage by satellite beams. These two Candidates solutions address directly or indirectly the items raised by the Key Issues.
Candidate Solution #1 "Position-based and fixed TA Satellite Access" requires satellites capable of projecting static coverage area on Earth surface, with fixed beams with respect to ground (for NGSO or GEO satellites). Satellite capabilities are however outside of the scope of 3GPP specifications. Candidate Solution #1 requires the satellite NG RAN to be able to dynamically change the SIB. The size of the satellite coverage is also a factor which impose constraints on the satellite definition and could imply the introduction of positioning functionalities in the satellite network. For the UE position determination, a position determination mechanism may be needed for mobility management should the beam size of the satellite be larger than the cell size. This mechanism would be used to determine the cell and associated TA, and would be transparent to the mobility management procedures.
Candidate Solution #12 "Satellite cells for 5G satellite access with large or moving radio coverage" introduces the definition and usage of Satellite cells and the support needed from UEs and sNBs. Satellite Cells are defined as Virtual Cells, or standard cells in association with the use of geographical zones that are stored with UEs.
In both cases the main assumption is that the UE has access to its position. In both cases a minimum of CellID, unless more refined location is available (e.g. Geo-Coordinates) remains the location information that may be used for operations & management services, for location service and for regulatory services. The size and shape of the satellite cell / geographical zones remain the determining acceptability parameter.
Following SA2 LS S2-1912560:
RAN2 replies in R2-2004266/S2-2003516 that no further studies in this area is foreseen in this area in RAN2 and also recommends tracking areas as being fixed on Earth (see TR 38.821, clause 7.3.1.3.3 “Tracking Area recommendation”)
RAN3 replies in R3-2002824/S2-2003556: 
· For beam size smaller than maximum cell size supported by NR Solution #1 is feasible. In other cases, Solution #1 may be possible, further study is needed on the locatin of UE by the network which is planned as part of the Rel-17 NR-NTN WI.

· During the SI phase, RAN3 did not discuss Solution #12 or like solutions.
Solution #12 would require the addition in RAN specifications of new concepts such as virtual cells or geographical zones for defining areas with specific policy requirements. The complexity of the new concepts related to this solution could be avoided if simpler solutions can be identified.
Candidate solution #1 is feasible but if very large cell size is deployed the network may need to be able to locate the UE. The corresponding study and specification work is planned as part of the Rel-17 RAN2 led NR-NTN work item.  
Candidate solution #12 would requires the following RAN related changes: 
UE: 
-	UE awareness of its geo-location
-	Geo-location-based Cell Selection, Cell Re-selection and Handover procedures
-	Awareness of new SIB for Virtual Cells and Virtual TA option
-	Awareness of geographical zones and capability to receive updates from the network for Geographical zone option
sNB:
-	Dynamic assignment of TAs to NGSO satellites
-	Geo-location-based 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.

