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Attachments:


1 1. Overall Description:

RAN2 would like to thank SA2 for their LS in S2-1912560 on Location of UEs and associated key issues. 

In the LS, SA2 informed RAN2, RAN3 and SA3-LI about 6.1 “Solution #1: Position-based and fixed TA Satellite Access” and 6.12 “Solution #12: Satellite cells for 5G satellite access” and to some extent about 6.13 “Solution #13: Country specific PLMN selection”. These solutions have been identified to address in TR 23.737 Key Issue #1 (Mobility management with large satellite coverage areas), as well as with Key Issue #10 (Regulatory services with super-national satellite ground station).
As a summary:
· In Clause 6.1, Solution 1, Tracking Areas are fixed. It is assumed that beams are fixed with respect to Earth (whether satellites are geostationary, or not).  It is identified that a position determination of the UEs may be needed should the beam size be larger than the cell size, but no specific approach is provided in this case.
· In Clause 6.12 In Solution 12, the NG-RAN would be provided with the description “virtual” regular cells or irregular “geographical zones” on the basis of geographical definition. Both approaches cope with the beam sizes larger that cell sizes. 
· In all solutions (1, 12, 13) where beams are larger than cell size, it is assumed that the UE can determine the cell it belongs through existing cell selection / reselection procedures, with implies a modification of these procedures to account for the position of the UE. In these cases, the UE is thus assumed to be able to determine its own position.
SA2 asked RAN2 and RAN3 to review and evaluate the feasibility of the solutions in 6.1 “Solution #1: Position-based and fixed TA Satellite Access” and 6.12 “Solution #12: Satellite cells for 5G satellite access” in TR 23.737 and provide feedback as needed.

2 NTN Rel-17 Assumptions and consideration

As part of the Rel-17 work item “Solutions for NR to support non-terrestrial networks (NTN)” (RP-193234) approved at RAN#86 in Sitges, it is assumed that UEs have GNSS capabilities and hence have the capability to determine their position. More over the potential issues associated with the use of the existing Location Services (LCS) application protocols to locate UE in the context of NTN and adaptations if any will be specified.

In TR 38.821, both moving and fixed beam on Earth have been considered.

· “Moving beam” refers to beams fixed wrt NTN platform and which foot print slides on the Earth surface with the motion of the NTN platform;
· “Fixed beams” refers to steerable beams generated by the NTN platform and which footprint remains fixed with respect to a given Earth point.
Note that “Earth Fixed Tracking Area” is assumed in RAN 2 solutions.
2.1 Solution #1: Position-based and fixed TA Satellite Access

2.1.1 Key issues addressed by the proposed SA2 solution:

· KI#1 - 5G satellite access with large or moving radio coverage: 
· A satellite cell, or a satellite with a set of cells, as part of an access network, may span at least partially over multiple countries or a large part of Earth and could be bigger than a complete terrestrial PLMN. Mobility management have not been designed to handle this case.

· KI#2 - Mobility Management with moving satellite coverage areas:
· In case of Non Geostationary satellites, the attached cells and tracking areas on Earth may be moving with the motion of satellite. There is thus, contrary to terrestrial access networks, a potential disconnect between geographical coverage, cell definition and tracking area and registration area definitions.
· KI#6 - RAN mobility with NGSO regenerative-based satellite access:
· As NGSO satellites coverage spans a large coverage, and can include a significant number of UEs, a large number of UE's could be simultaneously handed over from one RAN to another one, leading to a group handover of the anchor point be the RAN and the CN.

2.1.2 Principles of the proposed SA2 solution:
· Satellites beams generate a fixed radio coverage on ground.
· Cells and TA are fixed on ground. For a geostationary-satellite a TA will be served by the same satellite, while a TA may be served by different NGSO satellites.

2.1.3 RAN2’s evaluation of the proposed SA2 solution #1:
· This solution assumes the following NTN scenarios identified in “Table 4.2-1: Reference scenarios” of TR 38.821:

	
	Transparent satellite
	Regenerative satellite

	GEO based non-terrestrial access network
	Scenario A
	Scenario B

	LEO based non-terrestrial access network:

steerable beams
	Scenario C1
	Scenario D1


· The principles of the fixed Tracking Areas (TAs) in TR 23.737 have also been recommended by RAN TSG in TR 38.821, clause 7.3.1.3.3 “Tracking Area recommendation”.

· The Principle for the mobility registration update, as described in TR 23.737, assumes that “the position of the UE is estimated at switch-on and is used to select a tracking area and a registration area”.

· The principles described by TSG-RAN are similar and described in TR 38.821 in clause 7.3.1.3.2 “Approach 2: For the case when UE location information is available”. However, the “UE derives the TAC based on its location information (the mapping rule between the geographical area and the TAC value is kept both on UE side and network side).”
· The Principle for CN Paging, as described in TR 23.737, is to apply the existing 5G procedures without any change. Same principles have been assumed by TSG-RAN.

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

2.2.1 Key issues addressed by the proposed SA2 solution:

· KI#1 - 5G satellite access with large or moving radio coverage: A satellite cell, or a satellite with a set of cells, as part of an access network, may span at least partially over multiple countries or a large part of Earth and could be bigger than a complete terrestrial PLMN. Mobility management have not been designed to handle this case.

· KI#2 - Mobility Management with moving satellite coverage areas: In case of Non Geostationary satellites, the attached cells and tracking areas on Earth may be moving with the motion of satellite. There is thus, contrary to terrestrial access networks, a potential disconnect between geographical coverage, cell definition and tracking area and registration area definitions.
· KI#10 - Regulatory services with super-national satellite ground station: Since a satellite's coverage crosses country borders and/or the UE's communications use terrestrial equipment (e.g. Earth stations) that are in a different country to the UE, the challenge is to meet country telecommunication regulations that includes the need for UE to be served by the Core network of the same country, and for satellite access to address country specific constraints in terms of lawful interception, Public Safety Answering Point, Public warning, charging/tariff notifications.

2.2.2 Principles of the proposed SA2 solution:

· The solution assumes that the UEs can determine their own position and that this position can be also determined by the NG-RAN. Further, the satellite coverage would be mapped with satellite cells (fixed on the ground) as close as technically feasible to the national borders of countries. Two different approaches are envisioned:

-
a first approach, based on "virtual cells" (which is indicated to be valid for “5G satellite access with large or moving radio coverage”), with a regular mapping of the satellite coverage, possibly with adjustments of this mapping as close as technically feasible to the national borders of countries. Additional cell description would be broadcast on the SIB;

-
a second approach, based on "geographical zones", with an irregular mapping of the satellite radio coverage, as close as technically feasible to the national borders of countries and allowing for variable sizes of satellites cells. UEs would have to be aware of the zone descriptions (as a vertex of latitude and longitude). The description of the zones could be stored in the UEs and could be updated as needed by the PLMN.

· The cells in different countries use different Tracking Area Identifiers (e.g. different TA Codes and/or different PLMN IDs).
· For both approaches, satellite beam sizes can vary and the case of one cell per satellite with varying beam size for a beam spanning more than one country or with moving coverage can be also considered

2.2.3 RAN2’s evaluation of the proposed SA2 solution #12:

· For mobility procedures, in §7.3.1.3.2 of TR 38.821, the Earth can be divided into a lot of geographical areas and each geographical area is mapped to a certain TAC. The mapping rule between the geographical area and the TAC value is kept both on UE side and network side and can be updated as needed by the network

· These geo graphical areas may be following a regular shape as per the “virtual cell” approach or of irregular  shape as per the “geographical zones” approach.

One should distinguish between different NTN scenarios.

	NTN scenarios
	Evaluation

	Fixed beam on Earth: A, C1, B and D1 (as per table 4.2-1 in TR 38.821)
	GEO generate beams with permanent Earth fixed footprints while LEO satellites generate beams with temporary Earth fixed footprints (see §8.1.1 in TR 38.821).

For both approaches, the gNB serving the beam can broadcast (SIB) the list of Tracking Areas covered by the beam together with the cell descriptions.
A mobility registration update procedure will be triggered by the UE when it detects

· Entering a tracking area that is not in the list of tracking areas broadcasted (SIB) and that the UE previously registered in the network.
· Entering a tracking area attached to a different PLMN (cross border change) using its location information thanks to its GNSS capability.


	Moving beam on Earth: C2 and D2 (as per table 4.2-1 in TR 38.821)
	LEO satellites can generate beams which footprints could sweep the Earth (see §8.1.1 in TR 38.821).

When UE moves to a new geographical area, UE derives the TAC based on the location information and forms the TAI based on the derived TAC and PLMN ID. If UE detects entering a tracking area that is not in the list of tracking areas that the UE previously registered to, a mobility registration update procedure will be triggered. UE reports the TAI derived by itself to network via Registration Request message. The AMF confirms the reported TAI and include a new TAI list for the UE in the Registration Accept message. The UE, upon receiving a Registration Accept message, shall delete its old TAI list and store the received TAI list.


Hence for both NTN scenarios, the SA2 proposed solutions are applicable for the mobility procedures. However if a given satellite beam cover several cells each smaller than the beam foot print, several SIBs may have to be broadcasted per satellite beam each potentially transmitted over a specific physical resource.

The mapping rule (cell/beam) should be handled by the NG-RAN.
For regulated services such as emergency calls, lawful intercept, a network based scheme that determines the UE location, is needed. This has not been addressed during the study phase but will the need and impacts on LCS will be assessed as part of the normative phase.
3 Actions:

To SA2 working group
All solutions proposed by SA2 are found to be feasible from the RAN2 point of view. 

RAN2 respectfully requests SA2 to inform RAN2 if any further constraints have to be taken into account during the normative phase.
4 Date of Next TSG-RAN2 Meetings:

3GPPRAN2#109B
20 - 24 April 2020   
Sapporo, Japan
3GPPRAN2#110
25 - 29 May 2020   
Athens, Greece
3GPPRAN2#111
24 - 28 August 2020   
Toulouse, France
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