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1. [bookmark: OLE_LINK2][bookmark: OLE_LINK1]Introduction
This contribution analyzes the need or not of a satellite identifier in 3GPP. 
Satellite identifier in legacy satellite networks is used for satellite registration and for satellite operations. The international satellite identifiers are the Space Command ID (also known as NORAD ID,  NASA catalog number, USSPACECOM object number) and the Consultative Committee for Space Data Systems (CCSDS)  SCID (Spacecraft identifier) provided by SANA (Space Assigned Numbers Authority).

1. Definitions
Space Command ID : Space Command ID  or the satellite catalog number (also known as NORAD ID,  NASA catalog number, USSPACECOM object number) is a sequential 5-digit number assigned by USSPACECOM (United States Space Command military authorities) to all Earth orbiting satellites in order of identification. Before USSPACECOM the catalog was maintained by NORAD (North America Defense Command). The purpose of the catalog is to radar tracking of the various elements in orbit of a size greater than 10 cm to avoid collisions of space debris with active spacecraft. When a craft explodes in space or fragments, each debris generated greater than 10 cm in size also receives an identifier. As a result of the collision between the Iridium-33 and Kosmos-2251 satellites in 2009, 330 pieces of Iridium satellite have been cataloged (in the sequence of 33772 to 34998) and about 1050 for the Kosmos-2251 satellite (in the sequence 33757 to 40811).
The first catalogued object, catalog number 00001, is the Sputnik 1 launch vehicle
As of August 2017, the National Space Science Data Center Master catalog listed more than 42900 tracked objects including more than 7800 satellite launched into orbit since 1957.
CCSDS SCID: The Space Assigned Numbers Authority (SANA) is the registrar function for the protocol registries created under the Consultative Committee for Space Data Systems (CCSDS). SANA provides all CCSDS SCID (Spacecraft identifier) field codes, which are concatenated in the data unit formats specified.
The purpose of the CCSDS SCID:
· Simple spacecraft having only one logical space-ground link
· Association between space-based and ground-based application processes with complex spacecraft having more than one logical space-ground link. Therefore, a single spacecraft may be assigned more than one SCID.
Typical space ground data structures that incorporate the SCID are:
· The conventional mission telemetry frame
· The conventional mission telecommand transfer frame
· The advanced orbiting systems virtual channel data unit (e.g. clock adjusts, ephemeris messages, neighbor ephemeris messages, maneuver planning)

The CCSDS Recommended Standards on data link layer protocols provide a mechanism for establishing an association (either temporary or permanent) between space-based application processes(es) and corresponding ground-based application process(es).
Example: Satellite Iridium-167 (satellite customer name) has NORAD ID 43931 and International code 2019-002K. 
Satellite ephemeris: Satellite ephemeris is provided by the Satellite Control Center of each satellite network and is characterized by:
· Ephemeris format
· Validity period (e.g. few hours or up to days / weeks)
Ephemeris data can be provided in the following formats:
· Cartesian position and velocity
· Osculating Keplerian with true anomaly
· Osculating Keplerian with man anomaly
· Adapted quasi circular
· NORAD two lines elements
The format of ephemeris, the frequency of update will depend on the satellite network.
Satellite Beam: A beam generated by an antenna on board a satellite.
Cell : radio network object that can be uniquely identified by a user equipment from a cell identification that is broadcasted over a geographical area from one UTRAN access point.  Cell is either FDD or TDD mode.
Beam level mobility : beam management handled by lower layers.
Cell level mobility: requires explicit RRC signaling to be triggered 
5G-NR Cell or Physical Cell ID (PCI) is obtained using both PSS and SSS: NIDcell = 3NIDpss+NIDsss
The following identities are used in NG-RAN for identifying a specific network entity
· AMF Identifier (AMF ID): It is used to identify an AMF (Access and Mobility Management Function)
· NR Cell Global Identifier (NCGI): It is used to identify NR cells globally. The NCGI is constructed from the PLMN identity the cell belongs to and the NR Cell Identity (NCI) of the cell. It can be assumed equivalent to CGI in LTE system
· gNB Identifier (gNB ID): It is used to identify gNBs within a PLMN. The gNB ID is contained within the NCI of its cells.
· Global gNB ID: used to identify gNBs globally. The Global gNB ID is constructed from the PLMN identity the gNB belongs to and the gNB ID. The MCC and MNC are the same as included in the NCGI.
· Tracking Area identity (TAI): It is used to identify tracking areas. The TAI is constructed from the PLMN identity the tracking area belongs to and the TAC (Tracking Area Code) of the Tracking Area.
· Single Network Slice Selection Assistance information (S-NSSAI): It identifies a network slice.

1. Satellite ID in 5G NTN
An UE that would like to synchronize to a 5G NTN would require a minimum satellite related information:
· Satellite ephemeris
· Beam / cell mapping
· System configuration data
· Power level per service
· Constellation contact plan (feeder link contacts)

The satellite ephemeris and contact plan information can be associated to a cell ID. This would prevent the need of an additional identifier per satellite ID in 3GPP protocols.
A management plane Node e.g. OAM or O&M node – not specified by standards would be used by the operator to configure and maintain the RAN, could for e.g. connect to a server that holds the satellite ephemeris data of multiple satellites and other satellite information (e.g. contact plane).
Satellite data of each satellite shall be stored as a separate Managed Object(MO) at the Management plane Node.
When Management plane node configures the Radio Access Node to make it operational (e.g. configuring Satellite cells), the Satellite data specific MOs in the Radio network database(RN DB) local to RAN are updated. The RN DB could continuously remain updated with any dynamic changes. Till here, use of satellite Id is vendor implementation dependent [Satellite Id is not used or signalled in any 3GPP defined standard interfaces].
Mapping between ‘a satellite cell’ with the ‘ephemeris data of a given satellite or a set of satellites’, ‘in a time dependent’ way could be maintained based on satellite constellation information at the RN DB local to RAN; without the need to signal the satellite id over 3GPP defined interfaces. 
The mapping information could be used by the local RRM function as an additional information to be considered for triggering NTN mobility.
Observation 1: Satellite identifiers are used in satellite networks for identification of all the objects in space or to perform satellite operations (identification of the link ground – space). 
Observation 2: There is no need of a satellite identifier for 3GPP functions if satellite related data can be attributed per cell ID.
Observation 3: In case of regenerative satellite architecture (on board gNB or split gNB with gNB-DU on board), the gNB ID or gNB-DU ID could be associated to the satellite.
The gNB-DU is an unique identifier only per gNB-CU.
Proposal 1: UE to search satellite beam/cell/satellite ephemeris by detecting PCI linked NR PSS/SSB.

1. Conclusions
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The gNB-DU is an unique identifier only per gNB-CU.
Proposal 1: UE to search satellite beam/cell/satellite ephemeris by detecting PCI linked NR PSS/SSB.


1

