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<<< START OF CHANGES 1>>>
7.6.2	Ephemeris Information
Ephemeris information in this section has been generated as described in clause FFS in TR36.905 [FFS].
7.6.2.0	Assumptions for Ephemeris generation
Same as in section 5.6.2.0.
7.6.2.1	Ephemeris for elevation angle 30º
All eMTC NTN RRM test cases defined in in sections 14 in TS 36.521-3 [34], unless otherwise stated, shall use ephemeris configuration in tables 8.47.6.2.1-1a to 8.47.6.2.1-3b, corresponding to an elevation angle of 30º for the type of satellite under test, keeping such information constant throughout the duration of the test:
-	In case UE supports only NGSO satellites or both GSO and NGSO satellites, ephemeris values in Table 8.47.6.2.1-3a or 8.47.6.2.1-3b shall be used.
-	Tables 7.6.2-4a to 7.6.2-4d shall only be used if the test case under test is only applicable to GEO satellites.

Table 7.6.2.1-1a: SystemInformationBlockType31 – eMTC NTN Serving cell Ephemeris Information (stateVectors format) for GSO satellites (serving cell 30º elevation angle conditions)
	Derivation Path: TS 36.508 clause FFS

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType31-r17 ::= SEQUENCE {
	
	
	

	  servingSatelliteInfo-r17 SEQUENCE {
	
	
	

	    ephemerisInfo-r17 CHOICE {
	
	
	

	      stateVectors SEQUENCE {
	
	
	

	        positionX-r17
	-17129898
	
	

	        positionY-r17
	27505094
	
	

	        positionZ-r17
	1413939
	
	

	        velocityVX-r17
	116
	
	

	        velocityVY-r17
	378
	
	

	        velocityVZ-r17
	-5944
	
	

	      }
	
	
	

	   }
	
	
	

	  }
	
	
	

	      }
	
	
	

	NOTE 1: Satellite-UE elevation angle equal to 30 degrees, one-way delay equal to 128.77 ms and Doppler equal to -0.15 ppm.
NOTE 2: stateVectors ephemeris format shall be used in IoT NTN RRM test cases listed in Table FFS in TS36.521-3 [34].



Table 7.6.2.1-1b: SystemInformationBlockType31 – eMTC NTN Serving cell Ephemeris Information (orbitalParameters format) for GSO satellites (serving cell 30º elevation angle conditions)
	Derivation Path: TS 36.508 clause FFS

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType31-r17 ::= SEQUENCE {
	
	
	

	  servingSatelliteInfo-r17 SEQUENCE {
	
	
	

	    ephemerisInfo-r17 CHOICE {
	
	
	

	      orbitalParameters SEQUENCE {
	
	
	

	       semiMajorAxis-r17-
	8393544277
	
	

	       eccentricity-r17
	0
	
	

	       periapsis-r17
	266532360
	
	

	       longitude-r17
	224998499
	
	

	       inclination-r17
	69234262
	
	

	       meanAnomaly-r17
	118496066
	
	

	      }
	
	
	

	   }
	
	
	

	  }
	
	
	

	      }
	
	
	

	NOTE 1: Satellite-UE elevation angle equal to 30 degrees, one-way delay equal to 128.77 ms and Doppler equal to -0.15 ppm.
NOTE 2: orbitalParameters ephemeris format shall be used in IoT NTN RRM test cases listed in Table FFS in TS36.521-3 [34].



Table 7.6.2.1-2a: VoidSystemInformationBlockType31- eMTC NTN Ephemeris Information (stateVectors format) for NGSO (LEO-600) satellites (30º elevation angle conditions)
	Derivation Path: TS 36.508 clause FFS

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType31-r17 ::= SEQUENCE {
	
	
	

	  servingSatelliteInfo-r17 SEQUENCE {
	
	
	

	    ephemerisInfo-r17 CHOICE {
	
	
	

	      stateVectors SEQUENCE {
	
	
	

	        positionX-r17
	-2654549
	
	

	        positionY-r17
	4386991
	
	

	        positionZ-r17
	1594205
	
	

	        velocityVX-r17
	14581
	
	

	        velocityVY-r17
	-34487
	
	

	        velocityVZ-r17
	120182
	
	

	      }
	
	
	

	NOTE 1: Satellite-UE elevation angle equal to 30.11 degrees, one-way delay equal to 3.60 ms and Doppler equal to 19.83 ppm.
NOTE 2: stateVectors ephemeris format shall be used in IoT NTN RRM test cases listed in Table FFS in TS36.521-3 [34].



Table 7.6.2.1-2b: Void
SystemInformationBlockType31- eMTC NTN Ephemeris Information (orbitalParameters format) for NGSO (LEO-600) satellites (30º elevation angle conditions)
	Derivation Path: TS 36.508 clause FFS

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType31-r17 ::= SEQUENCE {
	
	
	

	  servingSatelliteInfo-r17 SEQUENCE {
	
	
	

	    ephemerisInfo-r17 CHOICE {
	
	
	

	      orbitalParameters SEQUENCE {
	
	
	

	       semiMajorAxis-r17-
	127431687
	
	

	       eccentricity-r17
	625504
	
	

	       periapsis-r17
	197025193
	
	

	       longitude-r17
	89801679
	
	

	       inclination-r17
	65355907
	
	

	       meanAnomaly-r17
	11209255
	
	

	      }
	
	
	

	NOTE 1: Satellite-UE elevation angle equal to 30.11 degrees, one-way delay equal to 3.60 ms and Doppler equal to 19.83 ppm.
NOTE 2: orbitalParameters ephemeris format shall be used in IoT NTN RRM test cases listed in Table FFS in TS36.521-3 [34].



Table 7.6.2.1-3a: SystemInformationBlockType31- eMTC NTN Serving cell Ephemeris Information (stateVectors format) for NGSO (LEO-1200) satellites (serving cell 30º elevation angle conditions)
	Derivation Path: TS 36.508 clause FFS

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType31-r17 ::= SEQUENCE {
	
	
	

	  servingSatelliteInfo-r17 SEQUENCE {
	
	
	

	    ephemerisInfo-r17 CHOICE {
	
	
	

	      stateVectors SEQUENCE {
	
	
	

	        positionX-r17
	-2935552
	 
	 

	        positionY-r17
	4895460
	
	

	        positionZ-r17
	1188458
	
	

	        velocityVX-r17
	8506
	
	

	        velocityVY-r17
	-23314
	
	

	        velocityVZ-r17
	118253
	
	

	      }
	
	
	

	   }
	
	
	

	  }
	
	
	

	      }
	
	
	

	NOTE 1: Satellite-UE elevation angle equal to 30.03 degrees, one-way delay equal to 6.67 ms and Doppler equal to 17.55 ppm.
NOTE 2: stateVectors ephemeris format shall be used in IoT NTN RRM test cases listed in Table FFS in TS36.521-3 [34].



Table 7.6.2.1-3b: SystemInformationBlockType31- eMTC NTN Serving cell Ephemeris Information (orbitalParameters format) for NGSO (LEO-1200) satellites (serving cell 30º elevation angle conditions)
	Derivation Path: TS 36.508 clause FFS

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType31-r17 ::= SEQUENCE {
	
	
	

	  servingSatelliteInfo-r17 SEQUENCE {
	
	
	

	   ephemerisInfo-r17 CHOICE {
	
	
	

	      orbitalParameters SEQUENCE {
	
	
	

	       semiMajorAxis-r17-
	273626880
	
	

	       eccentricity-r17
	769300
	
	

	       periapsis-r17
	198830479
	
	

	       longitude-r17
	89834718
	
	

	       inclination-r17
	65473992
	
	

	       meanAnomaly-r17
	7822790
	
	

	      }
	
	
	

	   }
	
	
	

	  }
	
	
	

	      }
	
	
	

	NOTE 1: Satellite-UE elevation angle equal to 30.03 degrees, one-way delay equal to 6.67 ms and Doppler equal to 17.55 ppm.
NOTE 2: orbitalParameters ephemeris format shall be used in IoT NTN RRM test cases listed in Table FFS in TS36.521-3 [34].



Table 7.6.2.1-4a: SystemInformationBlockType31 – eMTC NTN Serving cell Ephemeris Information (stateVectors format) for GEO satellites (serving cell 30º elevation angle conditions)	Comment by Flores Fernandez: To be checked whether this is feasible for UE location chosen. Ephemeris values to be defined once GMAT simulation available
	Derivation Path: TS 36.331 [17], clause 6.3.1

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType31-r17 ::= SEQUENCE {
	
	
	

	  servingSatelliteInfo-r17 SEQUENCE {
	
	
	

	    ephemerisInfo-r17 CHOICE {
	
	
	

	      stateVectors SEQUENCE {
	
	
	

	        positionX-r17
	FFS
	
	

	        positionY-r17
	FFS
	
	

	        positionZ-r17
	FFS
	
	

	        velocityVX-r17
	FFS
	
	

	        velocityVY-r17
	FFS
	
	

	        velocityVZ-r17
	FFS
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	

	NOTE 1: Satellite-UE elevation angle equal to FFS degrees, one-way delay equal to FFS ms and Doppler equal to FFS ppm.
NOTE 2: stateVectors ephemeris format shall be used in IoT NTN RRM test cases listed in Table FFS in TS36.521-3 [34].



Table 7.6.2.1-4b: SystemInformationBlockType31 – eMTC NTN Serving cell Ephemeris Information orbitalParameters format) for GEO satellites (serving cell 30º elevation angle conditions	Comment by Flores Fernandez: To be checked whether this is feasible for UE location chosen. Ephemeris values to be defined once GMAT simulation available
	Derivation Path: TS 36.331 [17], clause 6.3.1

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType31-r17 ::= SEQUENCE {
	
	
	

	  servingSatelliteInfo-r17 SEQUENCE {
	
	
	

	    ephemerisInfo-r17 CHOICE {
	
	
	

	      orbitalParameters SEQUENCE {
	
	
	

	       semiMajorAxis-r17-
	FFS
	
	

	       eccentricity-r17
	FFS
	
	

	       periapsis-r17
	FFS
	
	

	       longitude-r17
	FFS
	
	

	       inclination-r17
	FFS
	
	

	       meanAnomaly-r17
	FFS
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	

	NOTE 1: Satellite-UE elevation angle equal to FFS degrees, one-way delay equal to FFS ms and Doppler equal to FFS ppm.
NOTE 2: orbitalParameters ephemeris format shall be used in IoT NTN RRM test cases listed in Table FFS in TS36.521-3 [34].



Table 7.6.2.1-4c: SystemInformationBlockType33 (Rel-18)/Tets equipment configuration (Rel-17) – eMTC NTN Neighbour cell Ephemeris Information (stateVectors format) for GEO satellites (serving cell 30º elevation angle conditions)

	Derivation Path: TS 36.331 [17], clause 6.3.1

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType33-r18 ::= SEQUENCE {
	
	
	

	  NeighSatelliteInfoList-r18 ::=	SEQUENCE (SIZE(1..maxSat-r18)) OF     
  NeighSatelliteInfo-r18 {
	1 entry for test cases requiring one neighbour cell
	
	One neighbour cell required

	     NTN-NeighCellConfig-r17 [1]::= SEQUENCE {
	
	entry 1
	

	          satelliteId-r18
	FFS
	
	

	          ephemerisInfo-r18 ::= CHOICE {
	
	
	

	             stateVectors SEQUENCE {
	
	
	

	             positionX-r17
	FFS
	
	

	             positionY-r17
	FFS
	
	

	             positionZ-r17
	FFS
	
	

	             velocityVX-r17
	FFS
	
	

	             velocityVY-r17
	FFS
	
	

	             velocityVZ-r17
	FFS
	
	

	             }
	
	
	

	          }
	
	
	

	          nta-CommonParameters ::= SEQUENCE {
	
	
	

	               nta-Common-r18
	FFS
	
	

	               nta-CommonDrift-r18
	FFS
	
	

	               nta-CommonDriftVariation-r18
	FFS
	
	

	           }
	
	
	

	           epochTime-r18
	Not present
	
	

	     }
	
	
	

	}
	
	
	

	NOTE 1: Neighbour cell 1 Satellite-UE elevation angle equal to 30 degrees, one-way delay equal to 128.77 ms and Doppler equal to +0.15 ppm.
NOTE 2: stateVectors ephemeris format shall be used in IoT NTN RRM test cases listed in Table FFS in TS36.521-3 [34].
NOTE 3: In Rel-17, SIB33 is not signalled to the device but information in this table can be used to configured test equipment.



Table 7.6.2.1-4d: SystemInformationBlockType33 (Rel-18)/Tets equipment configuration (Rel-17) – eMTC NTN Neighbour cell Ephemeris Information (orbitalParameters format) for GEO satellites (serving cell 30º elevation angle conditions)
	Derivation Path: TS 36.331 [17], clause 6.3.1

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType33-r18 ::= SEQUENCE {
	
	
	

	  NeighSatelliteInfoList-r18 ::=	SEQUENCE (SIZE(1..maxSat-r18)) OF     
  NeighSatelliteInfo-r18 {
	1 entry for test cases requiring one neighbour cell
	
	One neighbour cell required

	     NTN-NeighCellConfig-r17 [1]::= SEQUENCE {
	
	entry 1
	

	          satelliteId-r18
	FFS
	
	

	          ephemerisInfo-r18 ::= CHOICE {
	
	
	

	             orbitalParameters SEQUENCE {
	
	
	

	                semiMajorAxis-r17-
	FFS
	
	

	                eccentricity-r17
	FFS
	
	

	                periapsis-r17
	FFS
	
	

	                longitude-r17
	FFS
	
	

	                inclination-r17
	FFS
	
	

	                meanAnomaly-r17
	FFS
	
	

	             }
	
	
	

	          }
	
	
	

	          nta-CommonParameters::= SEQUENCE {
	
	
	

	               nta-Common-r18
	FFS
	
	

	               nta-CommonDrift-r18
	FFS
	
	

	               nta-CommonDriftVariation-r18
	FFS
	
	

	           }
	
	
	

	           epochTime-r18
	Not present
	
	

	     }
	
	
	

	}
	
	
	

	NOTE 1: Neighbour cell 1 Satellite-UE elevation angle equal to 30 degrees, one-way delay equal to 128.77 ms and Doppler equal to +0.15 ppm.
NOTE 2: orbitalParameters ephemeris format shall be used in IoT NTN RRM test cases listed in Table FFS in TS36.521-3 [34].
NOTE 3: In Rel-17, SIB33 is not signalled to the device but information in this table can be used to configured test equipment.



7.6.2.2	Ephemeris for eMTC NTN RRM UL timing accuracy test cases
Table 7.6.2.2-1: SystemInformationBlockType31- eMTC NTN Serving cell Ephemeris Information for GSO satellites (minimum Doppler)
	Derivation Path: TS 36.508 clause FFS

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType31-r17 ::= SEQUENCE {
	
	
	

	  servingSatelliteInfo-r17 SEQUENCE {
	
	
	

	    ephemerisInfo-r17 CHOICE {
	
	
	

	      stateVectors SEQUENCE {
	
	
	

	        positionX-r17
	-16944523
	
	

	        positionY-r17
	27362209
	
	

	        positionZ-r17
	4019393
	
	

	        velocityVX-r17
	-336
	
	

	        velocityVY-r17
	-208
	
	

	        velocityVZ-r17
	1
	
	

	      }
	
	
	

	   }
	
	
	

	  }
	
	
	

	      }
	
	
	

	NOTE 1: Satellite-UE elevation angle equal to 35.04 degrees, one-way delay equal to 127.33 ms and Doppler equal to 4.89E-06 ppm



Table 7.6.2.2-2: SystemInformationBlockType31- eMTC NTN Serving cell Ephemeris Information for NGSO (LEO-1200) satellites (minimum Doppler)
	Derivation Path: TS 36.508 clause FFS

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType31-NB-r17 ::= SEQUENCE {
	
	
	

	  servingSatelliteInfo-r17 SEQUENCE {
	
	
	

	    ephemerisInfo-r17 CHOICE {
	
	
	

	      stateVectors SEQUENCE {
	
	
	

	        positionX-r17
	-2771542
	
	

	        positionY-r17
	4509243
	
	

	        positionZ-r17
	2455572
	
	

	        velocityVX-r17
	20837
	
	

	        velocityVY-r17
	-46176
	
	

	        velocityVZ-r17
	109528
	
	

	      }
	
	
	

	   }
	
	
	

	  }
	
	
	

	      }
	
	
	

	NOTE 1: Satellite-UE elevation angle equal to 89.54 degrees, one-way delay equal to 4.04 ms and Doppler equal to 3.6E-3 ppm.



Table 7.6.2.2-3: SystemInformationBlockType31- eMTC NTN Serving cell Ephemeris Information for GSO satellites (maximum positive Doppler)
	Derivation Path: TS 36.508 clause FFS

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType31-r17 ::= SEQUENCE {
	
	
	

	  servingSatelliteInfo-r17 SEQUENCE {
	
	
	

	    ephemerisInfo-r17 CHOICE {
	
	
	

	      stateVectors SEQUENCE {
	
	
	

	        positionX-r17
	-16989970
	
	

	        positionY-r17
	27591785
	
	

	        positionZ-r17
	1413211
	
	

	        velocityVX-r17
	390
	
	

	        velocityVY-r17
	-65
	
	

	        velocityVZ-r17
	5945
	
	

	      }
	
	
	

	   }
	
	
	

	  }
	
	
	

	      }
	
	
	

	NOTE 1: Satellite-UE elevation angle equal to 30 degrees, one-way delay equal to 128.77 ms and Doppler equal to 0.15 ppm



Table 7.6.2.2-4: SystemInformationBlockType31-eMTC NTN Serving cell Ephemeris Information for NGSO (LEO-600) satellites (maximum positive Doppler)
	Derivation Path: TS 36.508 clause FFS

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType31-r17 ::= SEQUENCE {
	
	
	

	  servingSatelliteInfo-r17 SEQUENCE {
	
	
	

	    ephemerisInfo-r17 CHOICE {
	
	
	

	      stateVectors SEQUENCE {
	
	
	

	        positionX-r17
	-2654549
	
	

	        positionY-r17
	4386991
	
	

	        positionZ-r17
	1594205
	
	

	        velocityVX-r17
	14581
	
	

	        velocityVY-r17
	-34487
	
	

	        velocityVZ-r17
	120182
	
	

	      }
	
	
	

	   }
	
	
	

	  }
	
	
	

	      }
	
	
	

	NOTE 1: Satellite-UE elevation angle equal to 30.11 degrees, one-way delay equal to 3.60 ms and Doppler equal to 19.83 ppm.
NOTE 2: This configuration can be skipped as it is the same as default 30º elevation angle



Table 7.6.2.2-5: SystemInformationBlockType31- eMTC NTN Serving cell Ephemeris Information for GSO satellites (maximum negative Doppler)
	Derivation Path: TS 36.508 clause FFS

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType31-r17 ::= SEQUENCE {
	
	
	

	  servingSatelliteInfo-r17 SEQUENCE {
	
	
	

	    ephemerisInfo-r17 CHOICE {
	
	
	

	      stateVectors SEQUENCE {
	
	
	

	        positionX-r17
	-17129898
	
	

	        positionY-r17
	27505094
	
	

	        positionZ-r17
	1413939
	
	

	        velocityVX-r17
	116
	
	

	        velocityVY-r17
	378
	
	

	        velocityVZ-r17
	-5944
	
	

	      }
	
	
	

	   }
	
	
	

	  }
	
	
	

	      }
	
	
	

	NOTE 1: Satellite-UE elevation angle equal to 30 degrees, one-way delay equal to 128.77 ms and Doppler equal to -0.15 ppm.
NOTE 2: This configuration can be skipped as it is the same as default 30º elevation angle.



Table 7.6.2.2-6: SystemInformationBlockType31- eMTC NTN Serving cell Ephemeris Information for NGSO (LEO-600) satellites (maximum negative Doppler)
	Derivation Path: TS 36.508 clause FFS

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType31-r17 ::= SEQUENCE {
	
	
	

	  servingSatelliteInfo-r17 SEQUENCE {
	
	
	

	    ephemerisInfo-r17 CHOICE {
	
	
	

	      stateVectors SEQUENCE {
	
	
	

	        positionX-r17
	-2401021
	
	

	        positionY-r17
	3830217
	
	

	        positionZ-r17
	2907041
	
	

	        velocityVX-r17
	28879
	
	

	        velocityVY-r17
	-61410
	
	

	        velocityVZ-r17
	105774
	
	

	      }
	
	
	

	   }
	
	
	

	  }
	
	
	

	      }
	
	
	

	NOTE 1: Satellite-UE elevation angle equal to 149.91 degrees, one-way delay equal to 3.66 ms and Doppler equal to -0-19.95 ppm



7.6.3	eMTC NTN message contents for RRM tests
7.6.3.1	ServingSatelliteInfo-r17 values in SIB31
The ServingSatelliteInfo-r17 values including the EphemerisInfo-r17 values in SIB31 shall be periodically signalled to the UE during test based on the Ephemeris information in clause 7.6.2 (kept constant throughout the duration of the test).


<<< END OF CHANGES 1>>>

