DIN EN 16605:2025-06 (E)

Space - Galileo Timing Receiver - Functional and Performance Requirements and
associated Tests

Contents Page
EUropean fOr@WORId ............ueeeiiiiiiiiicccesiiri s ss s srssse e e e s e s s s s s s s e e e s e s sa s s ams s e e e essas s amn s e e eeeseassssnmnnnnenessnsssnnnennssanan 5
o Yo 11T T o 6
1 5 oo o - SR 7
2 NOIrmative refEreNCEeS ... e smnn e e e e e s e s smnn e e e e ee s snmnmnnnns 8
3 Terms, definitions and abbreviated terms ... 8
3.1 Terms and definitioNs ... 8
3.2 Abbreviated termss ... 14
4 Galileo TiMING SEIVICE .....cooiiiceeiiccrrr e e e sre s ssr e s s s e e s s sm e e e sme e s me e e s s mn e e e s mn e e e s mn e e e snnnns 17
4.1 Introduction to timing receivers and timing references ..........cccccvvreecirrccecersccece e 17
4.2 Galileo Timing Service - Accuracy and Availability .........cccccccrireeeimircccer e 19
4.3 Galileo Timing Service -Integrity capability .........ccccccimiiiiciiiir e 19
431 L€ 7= 3T 19
4.3.2 Definition of a Fault-Free Timing solution ... e e 19
4.3.3 Definition of a faulty timing SOlUtiON ... —— 20
4.3.4 High-Level Architecture of Galileo Timing Service ... 20
4.3.5 Timing Flags ProCesSSiNg .......cccciiiiiismriniisiiiisrs s s s s sss s s sns s s ssans 21
4.3.6 Galileo timing receiver DecisSion LOQIC .........ccconiimmiiniimnninimss s s s sssanes 22
4.3.7 Time To Alert and Time To NOtify ..o ———— 26
4.3.8 LI 2 L o o == T =T T ' 26
5 Requirements for Galileo timing reCeivers .........ccccccocriircecerrrrcrr e e 26
5.1 DefiNitioNS ....ooiciiiiirir i —————————— 26
5.2 Minimum Equipment CharacteristiCs .........ccciviiiimmiiiiiic e ssee e 26
5.3 Functional ReqUIremeNts ........cccoiiiiiiiciiccmiini s ssccsssceren s s ssssssssmsse s s s s s s s s sssmse s e e s essesssssnmssnsseessssnnnns 29
5.3.1 Constellations Processed ... 29
5.3.2 Frequencies ProCessed ... s s sss s s sn s s sssa s snnn s 29
5.3.3 BacK-UP MOMES .......coiiiiiiiiiiir it e 29
5.3.4 Dynamics Of the USEr ... s s e 29
5.3.5 LI LT = 1 (= 30
5.3.6 Processing of Timing Flags and Integrity Requirements .........cccccccveiiiiiiininiinnsnnnennns 30
5.3.7 T-RAIM Functional Requirements and Consistency Checks .........cccceeecrrrrccrerrnsseersnsscennnnas 35
5.3.8 Anti-Jamming Capabilities ........ccccoreeririireri e 35
5.3.9 Galileo OS-NIMA ProCeSSiNGg .......ccccerircererirssaerssssamersssssmserssssmsessssssessssssmessssssnsesssssnsesssssnsesssnnees 37
5.3.10 Holdover Capabilities .........cccccceriiiiiiicciecirerr s sssse e rr s s s e e s s s smer e e e e e s e s e e e e e e e s e s nnnne 37
5.3.11 Multipath mitigation ... e 38
5.3.12 Special Configuration and Output Requirements ...........cccoocmiiniicninnin e 38
5.4 Performance RequIirements ... s s s 38
5.4.1 =Y 4 1= o | 38
5.4.2 Accuracy ReqUIremMeENts .......occciiiiiimiminsis s s s 39
5.4.3 Availability Requirements ... ——————— 39
5.4.4 Integrity REQUIreMENtS ........ccoiiiiiiiiir i ————— 40
5.4.5 T-RAIM Performances and thresholds ... s 42
5.4.6 Holdover TIMEOUL ... s n e s e e mn e e e e annns 42
6 Verification of Galileo timing reCeivers ... e 43
6.1 L€ 7= 3T 43



6.2 Galileo timing receiver TeSt POIICY ......cccccciiimiiiiccceecrrr i ccsssn s s s e s e e e e e nnnn 43
6.3 Strategy for Galileo timing receivers Verification ..........cccccoivviiiniiincs e, 44
6.3.1 Verification Methods ... ———— 44
6.3.2 Galileo timing receivers Verification Strategy .........ccccoeciiniiciiiiircc 44
6.3.3 Galileo timing receiver Test SUIte .......cccciiiiiriini i ———— 45
6.4 TeSt ENVIFONMENL ...t s mn e e e s e e e e e e mmnn e e e e e 50
6.4.1 L= 1= - | 50
6.4.2 Record and Replay Test Environment ... 50
6.5 Antenna conditions definition ... 54
6.5.1 L0 T4 4 T | 54
6.5.2 (061531 UTe3 1T o I oY o 11 o 1= 1|/ SRR 54
6.5.3 I T | 0813 T Lo T S 56
6.6 Error Budgets for the Tests ... 56
6.7 Traceability Matrix: Requirements vs Verification Method ..., 57
6.7.1 Traceability .......ccccciiiiiiiii i ——————————— 57
6.7.2 Receiver functionalities Verified by Review Method ..........ccco i 59
6.8 Galileo timing receiver tests ... ———————— 59
6.8.1 Record and Replay test configuration .........cccococcmiiiicic e ———— 59
6.8.2 Calibration of time delays ........ccccccocirirrecrrrrrcrr e e 65
6.8.3 For the Verification of Galileo timing receiver Functions (TC-01) .........cccccirreccmrrrrccerrssecenns 65
6.8.4 GST Service Level 1 (TC-02) ......coccocirireererrrsrerssssmrersssssresssssssesssssseessssassesssssnsesssssnsessssasessasanes 67
6.8.5 GST Service Level 2 (TC-03) .....cccccccerrriiiicrssnerreresssssssssssssssessssssssssssssssssssssssssssssssssassssssnsesssssssssen 68
6.8.6 GST Service Level 3 (TC-04) ......ccccciiiiiiiciinerrerrsssssssssssseesessssssssssssssssssssssssssssssessssassssssnsenssssssssen 69
6.8.7 UTC Service Level 1 (TC-05) ....cccoiiiiiiiiicirriiiisiccsssceressssssssssssmss s s s ssssssssssmssssssssssssssnnsssesssassssnnsnes 69
6.8.8 UTC Service Level 2 (TC-06) .....ccccurirrrrarirsrrrsirissmsssssessssssssssssssmssssssssssssssssssssssssssssssssmssssnssssnses 70
6.8.9 UTC Service Level 3 (TC-07) .....cccecerirrimrrininnsiiismesnsssssssssssss s smss s smsa s sssa s ssssmne s ssssmssssnnnnas 7
6.8.10 Performances in obstructed environment (TC-08) .........cccocmiiiiicmiiniinnr e 72
6.8.11 Performances in light indoor environment (TC-09) ........ccccciiiimmire e 73
6.8.12 Test on Robustness to Interferences: Nominal Conditions (TC-10) ........cccccccmmnrineremnsisneennns 73
6.8.13 Test on Robustness to Interferences: Degraded Conditions (TC-11) ......c.cccccmiirinerrmnniineennns 74
6.8.14 Test on T-RAIM Performances (TC-12) ........coccccirrrrrrmrrrrsmrerasssrerssssseesssssssesssssssesssssssessssssnsesans 76
6.8.15 Test on Receiver NOiSe (TC-13) ...ooiiciiireercrereirerssssrersssmr e s sssmr e rs s se s e ee s sn e ee s ne e ennsmnenens 80
Annex A (informative) GNSS Timing EQUAtiONS ........cccciiiiiicccieciririn s sss e smne e e s e e nn 82
Annex B (informative) Guidelines for Installation and Maintenance ............cccoocviciiiniicincicnnccenenes 85
B.1 Antenna, Cabling and Receiver Installation ..........cccccoiiiiiinni e 85
B.1.1 =TT o 85
B.1.2 Selecting @ GNSS ANtENNA ........oocciiiiiiir i ——————— 85
B.1.3 Locating and Installing the GNSS Antenna ..o 86
B.1.4 Connecting to the Antenna: Cabling .........occociriieeciiircerr e 87
B.1.5 Antenna Installation Verification ..o e 87
B.1.6 Using ANCillary Products ... s s s s amnnes 87
B.1.7 Evaluating Signal Attenuation to validate cable length ........cccceorcccimiin e 87
B.1.8 Multipath Mitigation ... s s s sm e e e e s s s e e e e e s e e nnmnnns 89
B.1.9 Other Recommendations ... 89
B.2 Precise computation of the antenna position ..........cccciriiiiiic e —— 90
B.2.1 7= 1T o 920
B.2.2 Needed inputs for conducting a PPP to precisely compute the antenna position of the
Galileo timMiNg FECEIVET ......oiiiiiiiiiicir s 920
B.2.3 Available online PPP Services ... s sssass e 920
B.3 Initial Calibration of the 1PPS receiver chain time delays ........cccccccoommirriccmrnrcccee e 91
B.4 Periodic re-calibration ... e 94
Annex C (informative) Record and Replay additional information ..........ccccciiiiccccimri e 95
CA ClOCK referencCe SOUICES .......ccciiiuiiiiimiiiri i n s an s 95
Annex D (informative) Timing Flags Definition ..o 98
Annex E (normative) Provision of Record and Replay files .........cccconiiiimmiiinnisee e, 101

-2-



E.1 Requirements for collecting data for the R&R ... 101
E.1.1 Technical documentation ... e 101
E.1.2 HUM@N F@SOUICES ....cooiiiiiiiiceiirrr s nr s s s s mnn e e s s s s s mnn e s e e s s e s samnn e e e e s san s smnnnenesnnssnnnns 102
E.1.3 GNSS signals digitalization ...........cccciiiiinii i ———————— 102
E14 GNSS constellations simulator ... ————— 103
E.2 Requirements for validating R&R data ..........ccccocmiiniiiiinii e 104
E.2.1 Validation of the field test ... e 104
E.2.2 Validation of the digitized GNSS Signals .........cccccriiiiimrrrirrrrr e e 104
Annex F (informative) Justification of Nominal RFI Environment ...........cccccomiiiiiiccciemnnnnnsccccsseeeeeeeens 106
Annex G (informative) Validation of Test on Receiver Noise (TC-13) ........cccccmiriemmminnsemnnnnnensinssnenennes 107
(= T0 o 1o =T ] 1)/ 108



		2026-06-26T14:37:12+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




