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1 Overall Description:

RAN3 would like to thank SA2 for their LS in S2-1912560 on Location of UEs and associated key issues. 
RAN3 would like to clarify that it has completed its work in the scope of the rel-16 NTN Study Item (“Study on solutions for NR to support non-terrestrial networks (NTN)”, FS_NR_NTN_solutions). The architectures and the solutions considered by RAN3 are captured in TR 38.821. No further study on NTN is expected in Rel-16 by RAN3.
However RAN3 would like to provide the following feedbacks on the solutions #1 & #12 described in TR 23.737.
1.1 Solution #1: Position-based and fixed TA Satellite Access
During the study phase, RAN3 discussed the Earth fixed tracking areas, and the location based paging (Section 8.2.1 of TR38.821). But RAN3 did not discuss some aspects of Solution 1, e.g. “On the basis of the knowledge of the position of UE, the corresponding cell / TA /RA to which the UE belongs is determined by the RAN”; “the NG-RAN is assumed to handle all aspects with respect to the motion of the satellite (including beam steering with the motion of non-geostationary satellites).”, etc. 
For beam size larger than maximum cell size supported by NR (e.g. 100 km diameter), Solution #1 is feasible. In other cases, Solution #1 may be possible, further study is needed on the location of UE by the network which is planned as part of the Rel-17 NR-NTN WI.

The applicability of the solution may differ according to the NTN scenarios identified in “Table 4.2-1: Reference scenarios” of TR 38.821.
	Principles of the solution #1 of TR 23.737
	NGSO with Earth moving beam
	GEO or NGSO with Earth Fixed beam

	A - Principle of the fixed Tracking Areas (TAs)
	Supported by NG-RAN assuming (Note 1) and (Note 2)
	Supported by NG-RAN assuming (Note 1)

	B - Principle for the mobility registration update
	May reuse existing registration update mechanism, with possible enhancement, for example, beam size larger than maximum cell size supported by NR, a procedure to locate UE by the NG-RAN is needed (Note 3) 
	May reuse existing update mechanism, with possible enhancement, for example, for beam size larger than maximum cell size supported by NR, a procedure to locate UE by the NG-RAN is needed (Note 3)

	C - Principle for CN Paging
	Existing procedure of paging of UE within the allocated RA may be reused. Other enhancement may be considered as part of the Rel-17 NR-NTN WI.


Note 1: For all scenarios, tracking areas are defined as a set of cells, as for terrestrial networks.
Note 2: The NG-RAN may update the list of TAs to be broadcasted at a given beam in real-time according to the ephemeris and confirm the broadcast TAC is associated with the geographical area covered by the satellite beam at a given time. When a UE does not receive one of the TAs associated to its assigned RA, it has to initiate a Registration Update. This allows the NG-RAN to detect that the UE crosses a border without impacting cell (re)selection procedures.
Note 3: In order to detect whether a UE crosses country borders NG-RAN can rely on the UE location reported by the UE or it can locate the UE. The later feature is planned to be defined as part of the Rel-17 NR-NTN WI. 

1.2 Solution #12: Satellite cells for 5G satellite access

During the SI phase, RAN3 did not discuss Solution #12 or like solutions.
Adoption, of 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.
It also might be possible that the Solution #12 does not align with some RAN3 agreements during the SI, for example, RAN3 assumed that Earth stations are transport nodes out of NG-RAN scope.
2 Actions:

To SA2, RAN2, SA3-LI working group
RAN WG3 respectfully requests SA2, RAN2 and SA3-LI to take the above information into account.
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