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Intellectual Property Rights

Essential patents

IPRs essential or potentially essential to normative deliverables may have been declared to ETSI. The information
pertaining to these essential IPRs, if any, is publicly available for ETSI member s and non-member s, and can be found
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETS in
respect of ETS standards’, which is available from the ETS| Secretariat. Latest updates are available on the ETSI Web
server (https://ipr.etsi.org/).

Pursuant to the ETSI IPR Policy, no investigation, including I PR searches, has been carried out by ETSI. No guarantee
can be given as to the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETSI Web
server) which are, or may be, or may become, essential to the present document.

Trademarks

The present document may include trademarks and/or tradenames which are asserted and/or registered by their owners.
ETSI claims no ownership of these except for any which are indicated as being the property of ETSI, and conveys no
right to use or reproduce any trademark and/or tradename. Mention of those trademarks in the present document does
not constitute an endorsement by ETSI of products, services or organizations associated with those trademarks.

Legal Notice

This Technical Specification (TS) has been produced by ET Sl 3rd Generation Partnership Project (3GPP).

The present document may refer to technical specificationsor reports usingtheir 3GPP identities. These shall be
interpreted as being references to the corresponding ET.SI deliverables.

The cross reference between 3GPP and ET Sl.identities can-be found under http://webapp.etsi.org/key/queryform.asp.

Modal verbs terminology

In the present document "shall”, "shall not",.“sheuld", "should not", "may", "need not", "will", "will not", "can" and
"cannot" areto beinterpreted as described in clause 3.2 of the ETS| Drafting Rules (Verba forms for the expression of
provisions).

"must” and "must not" are NOT alowed in ETSI deliverables except when used in direct citation.

ETSI


�{;[� �v��%�^'�Φ S�����x����������4�7$�ٺQl��$����;A�74P0#����YX��y�ʝ�H�wЖL�q����������}%�ƃI9�/2D����Q3���Loԝp�

3GPP TS 36.171 version 15.1.0 Release 15 3 ETSI TS 136 171 V15.1.0 (2020-04)

Contents

Intellectual Property RIGNES.... ..ot nren 2
L @A INOLICE ...ttt bbb et b e Rt bt bbb e e e s et e st e a et e s e e e e enenreenenrea 2
Modal VErbS tEMINOIOQY.......ciueiieciecieeieci ettt e st e e ae e besreetesreeaeesresaeennesreenes 2
(=11 o OSSR 5
1 o0 o< TSP PSPPSR 7
2 REFEIBINCES ...ttt sttt ae bt b e s b e s be st e b et e e e neeneebeebennenren 7
3 Definitions, symbols and abbreviations .............cceieie i e 8
31 (D= T o] (0] TP PP PRUSTORP PPN 8
3.2 Y 1010 USSR 8
3.3 ADDIBVIBLIONS ...t e bbbt se e ke et eb e e bt e ae e s e e ee e b e she b e e e e e e e e e e 8
34 TESE LOIEIANCES. ...ttt ettt bbbt e e b et e b e bt eb e e ae e e e s b e ee e ke sheeb e e ne e e e nenr b e 9
4 LT 0T - ST 9
41 g1 0o 1 o o TSRS RSN 9
411 Applicability of requirementsin this Specification VErSIoN ...........cocovireienincieneneeseseee e 9
4.2 M EASUrEMENT PAIAIMELENS. ....coiutie ettt ettt f e et sae e et e e sbe e et e s ebeesabeeebeesabeesaseeebeeensaeenees 10
42.1 UE based A-GNSS measurement ParamMeterS.........ou e ereereerresreeseesesiioreeeeseesesssessssssssssssssesssesnes 10
4.2.2 UE assisted A-GNSS mMeasurement ParaiMEterS, cu. Ve e eereereseesemieeeiofireeseesseessesssesssesssssssssseesseenes 10
4.3 RESPONSE LM ...t Tas Fenn g e neeneeenseense s da e The e eeesseeneeeneesseenseenseenseensensenssenss 10
4.4 TIME BSSISTANCE ...t e e e sttt e e g L et et et et et et et ene e e e e e e snennis 10
441 Use Of fiNe tiIME 8SSISTANCE. ........eovieer ¥4 ittt 350 fea ettt eee et e b et et eb e se e e e sne e 10
4.5 RRC SEALES......ceiieeieeeeiierieeie et s 5o et oy e e aede et ob e e e aeesaeesaeesbeeeeemeeemeesaeenseenseensesntesnsasneeas 11
4.6 Error definitionS .......coocooeieiee e e T B e s e e 11
5 A-GNSS minimum performance cequirements (UE supports A-GPS L1 C/A only)...........cceeue... 11
51 S S ] (Y7 2 o e s S 12
511 COAISE tHME ASSI SLANCE .. Tttt Do e sttt sttt se et e e et e e bt s bt ebe e s e e e e nbeseeebesme e e e nnenbenbenreas 12
51.1.1 Minimum Requirements (Coarse time aSSISLANCE) ........cceverreirerieieereeieesie e sre s e sae e seeae e see e s 12
512 FiNE tIME GSSISLANCE ...t i ettt et b e bbbt e bbbt e e e e r e e 12
5121 Minimum Requirements (FinetimeassiStanCe) ........ccceveeieereeie e e 12
5.2 NOMINGL ACCUIBCY ....eeveeteenieeete e hee et et esteesteseesaeesseesseesseenseesseaseesseesseesteensessaesseesaeesseenseenseensesssensenssenss 13
521 Minimum requirements (NOMINE BCCUIACY) ......ceverueurrririeieierieeste st sre e sb e e sb e e seesesneneas 13
53 DYNAMIC RAINJE ...ttt st e ettt bbbt b et b et s b et bt s bt ae b e et b e 13
531 Minimum requirements (dYNBMIC FANJE) .......cceruereererierieteriereeiesre et ese bbb seesesreseesesneeas 14
54 N T | IS 1= 7= T o LR 14
54.1 Minimum Requirements (Multi-path SCENAINO0) ........ccueiiiiiiriere e 14
55 Moving scenario and PEriodiC UPUELE..........coireiririeiriiieises et 14
551 Minimum Requirements (moving scenario and periodic UPdate) .........ccvecvveeveereeseenesee e 15
6 A-GNSS minimum performance requirements (UE supports other or additional GNSSS) ........... 15
6.1 = ST (Y7 S 16
6.1.1 COBISE tHME ASSISIANCE ... ceeeeeeee ettt ettt sttt et e ee e e teseesbesaeeseesee e enteseesbesneeneensensesansnens 16
6.1.1.1 Minimum Requirements (Coarse time aSSIStaNCE) ........c..eeririeeririeeririeesieseeesee e 16
6.1.2 FiNE tIME GSSISLANCE ... ettt et et et et st e aeebe e st eneenteseenteseeeaeeneeneeneeseeseeens 17
6.1.2.1 Minimum Requirements (Fine time aSSISLANCE) ..........cureeririeiriereerieseeesie e 17
6.2 NOMING] ACCUIBEY .....veteeeieete sttt ettt b et b b h bbb bt b e e e bt b e e e bt b e e e bt e b e e ae b e et b e 17
6.2.1 Minimum requirements (NOMINEl BCCUMACY) ......ceverueertiriiieierieesre ettt et sne e 18
6.3 )Y =0 o = T = USROS 18
6.3.1 Minimum requirements (AYNAMIC FANGE) .....ecveeeereereereeieeeeseeseeseesteesessaesraesreesseessessesssesseesseenes 19
6.4 MUITE-PEEN SCENAITO ...ttt st et b et h et e et e e b s ae b e e e e e nre b e nne e 19
6.4.1 Minimum Requirements (Multi-path SCENAIMO) .......c.cicveiieiieri e 20
6.5 Moving scenario and PEriOdiC UPALE..........cccueieeiee ettt e s enteenaesraesreeas 20
6.5.1 Minimum Requirements (moving scenario and periodic UPAALE) .........coevvereeerereeeneneeiseseeesieeas 21
Annex A (nor mative): TESE CASES ..ot e e 22

ETSI


���A�Ջ?t��}�Q�d�W�{������Wr��]�1�������$���}L,���I���v������
B]����,�����e�<��V�B%ԡF��.t���cmC	��}�1S���C�~]�

3GPP TS 36.171 version 15.1.0 Release 15 4 ETSI TS 136 171 V15.1.0 (2020-04)

N A O g 0] 400l (=== £ S 22
A.2 Requirement classification for Statistical tEStNG.........coivvieiiiieeie e 22
Annex B (normative): TESE CONAITIONS....c.viiieieciee e e 23
= 30 R €= 1 1= - OSSP SRT 23
B.1.1 PArBMELEN VAIUBS ...ttt bbb bbbt et e e e b se e eb e s bt ehe e e e benrenrenre e 23
B.1.2 THIMNE BSSISTANCE ...ttt sttt bt a et e e s et bt bt e b e s e e e e b se e e b e s Rt eb e e Rt e e et e seeeb e e Rt ene e e e r e e erenns 23
B.1.3 GINSS REFEIENCE TIME ...ttt ettt b e bt b e et e e e e sb e s besheebeeseens e e e nbenbennea 23
B.1.4 RefErenCce and UE TOCAHONS ......cc.oiuiieeeeieeee ettt sttt et st seesne s e e e eeseeneesee e 24
B.1.5 Satellite constellation and aSSIStANCE aLA........covererrieeiie et snea 24
B.1.5.1 UE SUPPOIS A-GPS LL CIA ONIY ..ottt sb e e ebesne e 24
B.1.5.2 UE SUPPOITS OtNEI A-GINSSS ...ttt sttt sttt st b bbb e bt sbese b r e e b sne e 24
B.1.6 ALMOSPNENTC AEIAYS ...ttt bbbt bbbt b e 24
B.1.7 E-UTRA Frequency and frEQUENCY EITON .........oieeiierieeieeiestestesee e steesaeesaeeseesseesaessaessaesseesseensesnsesnns 24
B.1.8 INFOrMELION BIEMENES..... .ottt b e et b et et e e e bbb et e e e b e b 25
B.1.9 GINSS SINAIS. ...ttt ettt b bbbt h e ae et e b e e b e eb e e bt e bt eh e et e s s e e e eR e b e nhe b e e neen e e e e nbenreeneas 25
B.1.10 RESET UE POSITIONING STORED INFORMATION MESSAQE........cerviererreerreenreeresreseesieesieenee e 25
B.1.11  GNSS System TimMe OffSELS......uiieeiieii ettt et e et eneesreesra e beenreeneennas 25
o O S 0 o= PSPPSR PSP 25
Annex C (normative): Propagation CoNditions...........ccceceiiiieveseeie st 26
C.1 Static propagation CONITIONS........cuererrirrerierreieeeeeee e se e e s se s e e e s ene e enas 26
(O U (o= 1 g [ O e S s S 26
Annex D (nor mative): M easur ement SeqUENCE.CRAIt ........ 0 Bl e 27
D R €= 1 1= - O - S S S SRR 27
D.2 TTFF Measurement SequenCe Chatu ... 5.0 e e e ml e eee e see et eaeas 27
D.3 Moving Scenario And Periodic.Update M eastirement Sequence Chart..........ccocovveeevevveceneneene, 28
Annex E (normative): Assistance data regquired for teStiNg......ccoovverererererereeeeeee e 31
0 I [ g 0o 1o o o SR 31
E.2 GNSS ASSISANCE DBIA. .. .c.ccueeveeee ittt eeeeeeiesies st ste e see s st st st e e e se e bessesbesee e e e ssessesaenes 31
Annex F (normative): Converting UE-assisted measurement reportsinto position

ESLIMALES. ...cveeteei ettt 35
St R [ o1 0o 1o o o ST 35
F.2  UE MEASUrEMENT FEPONTS.......iiieeeeitieeesreeiee st sieeresse e ssesse e sseessesre s e sresse e nesme e s e aneenesreenennnenrenneas 35
(G I VIVI IS ofo = o) g = o] V11 e o RSSO SRPSSPRN 36
Annex G (informative): ChangE NISLONY .....couiiieeeee e 38
1155 OSSR 39

ETSI


Է�,�GQo��d��V����ѯZx$&'����H����nE��;�x� SF@�p�?ej�����B�)������"����k�\�{���>�*
n;�7!�f�1��G�%][��]���yC��@���7

3GPP TS 36.171 version 15.1.0 Release 15 5 ETSI TS 136 171 V15.1.0 (2020-04)

Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where;
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

y the second digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.
In the present document, modal verbs have the following meanings:
shall indicates a mandatory requirement to do.something
shall not indicates an interdiction (prohibition).to-do somethihg

The constructions "shall" and "shall not" are confinedto the context of ‘normative provisions, and do not appear in
Technical Reports.

The constructions "must” and "must not"'‘@re not-used as substitutes for "shall" and "shall not". Their use is avoided
insofar as possible, and they are not used in a normativeicontext except in adirect citation from an external, referenced,
non-3GPP document, or so as to maintain continuity-of style when extending or modifying the provisions of such a
referenced document.

should indicates a recommendation to do something
should not indicates a recommendation not to do something
may indicates permission to do something
need not indicates permission not to do something

The construction "may not" is ambiguous and is not used in normative elements. The unambiguous constructions
"might not" or "shall not" are used instead, depending upon the meaning intended.

can indicates that something is possible
cannot indicates that something isimpossible
The constructions "can" and "cannot” are not substitutes for "may" and "need not".

will indicates that something is certain or expected to happen as aresult of action taken by an
agency the behaviour of which is outside the scope of the present document

will not indicates that something is certain or expected not to happen as aresult of action taken by an
agency the behaviour of which is outside the scope of the present document

might indicates a likelihood that something will happen as aresult of action taken by some agency the
behaviour of which is outside the scope of the present document
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might not indicates a likelihood that something will not happen as a result of action taken by some agency
the behaviour of which is outside the scope of the present document
In addition:
is (or any other verb in the indicative mood) indicates a statement of fact
isnot (or any other negative verb in the indicative mood) indicates a statement of fact

The constructions"is" and "is not" do not indicate requirements.
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1

Scope

The present document establishes the minimum performance requirements for A-GNSS (including A-GPS) for FDD or
TDD mode of E-UTRA for the User Equipment (UE).

2

References

The following documents contain provisions which, through reference in this text, constitute provisions of the present

document.

o References are either specific (identified by date of publication, edition number, version number, etc.) or

non-specific.

o For aspecific reference, subsequent revisions do not apply.

e For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
aGSM document), a non-specific reference implicitly refers to the latest version of that document in the same
Release as the present document.

(1]

[2]

(3]

(4]

(5]

6]

[7]

8]

[9]

[10]

[11]

[12]
[13]
[14]

3GPP TS 36.101: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE)
radio transmission and reception”.

3GPP TS 36.104: "Evolved Universal Terrestrial Radio Access(E-UTRA); Base Station (BS)
radio transmission and reception”.

3GPP TS 37.571-1: " User Equiprhent (WE) conformance specification for UE positioning; Part 1:
Terminal conformance”.

3GPP TS 36.355: "Evolved Universal Terrestrial-Radio Access (E-UTRA); LTE Positioning
Protocol (LPP)".

3GPP TS 36.302:*Evolved Universal T-errestrial Radio Access (E-UTRA); Services provided by
the physical layer"”.

3GPP TS 36.214: "Evolved.Universal Terrestrial Radio Access (E-UTRA); Physical layer;
Measurements".

ETSI TR 102 273-1-2: *Electromagnetic compatibility and Radio spectrum Matters (ERM);
Improvement on Radiated Methods of Measurement (using test site) and evaluation of the
corresponding measurement uncertainties; Part 1: Uncertainties in the measurement of mobile
radio equipment characteristics, Sub-part 2: Examples and annexes".

IS-GPS-200, Revision D, Navstar GPS Space Segment/Navigation User Interfaces, March 71",
2006.

P. Axelrad, R.G. Brown, "GPS Navigation Algorithms', in Chapter 9 of "Global Positioning
System: Theory and Applications’, Volume 1, B.W. Parkinson, J.J. Spilker (Ed.), Am. Inst. of
Aeronautics and Astronautics Inc., 1996.

S.K. Gupta, "Test and Evaluation Procedures for the GPS User Equipment”, ION-GPS Red Book,
Volume 1, p. 119.

3GPP TS 36.509: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Packet
Core (EPC); Special conformance testing functions for User Equipment (UE)".

IS-GPS-705, Navstar GPS Space Segment/User Segment L5 Interfaces, September 22, 2005.
|S-GPS-800, Navstar GPS Space Segment/User Segment L 1C Interfaces, September 4, 2008.

IS-QZSS, Quasi Zenith Satellite System Navigation Service Interface Specifications for QZSS,
Ver.1.1, July 31, 2009.
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[15] Galileo OS Signal in Space ICD (OS SIS ICD), Draft 0, Galileo Joint Undertaking, May 23,
2006.
[16] Global Navigation Satellite System GLONASS Interface Control Document, Version 5.1, 2008.
[17] Specification for the Wide Area Augmentation System (WAAS), US Department of
Transportation, Federal Aviation Administration, DTFA01-96-C-00025, 2001.
[18] BeiDou Navigation Satellite System Signal In Space Interface Control Document Open Service
Signal B1I(Version 1.0), China Satellite Navigation Office, December 2012.
[19] 3GPP TS 36.306: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE)
radio access capabilities’.
3 Definitions, symbols and abbreviations
3.1 Definitions

For the purposes of the present document, the terms and definitions givenin 3GPP TS 36.101 [1], 3GPP TS 36.104 [2]
and the following apply:

Horizontal Dilution Of Precision (HDOP): measure of position determinati on:aceuracy that is a function of the
geometrical layout of the satellites used for the fix, relative to thereceiver antenna

3.2

Symbols

For the purposes of the present document, the following symbols apply:

B1l
El
E5
E6
Gl

G2

k
L1C/A

L1C
L2C

L5

G
Penss, i
W
Tonss,
X

3.3

BeiDou B1I navigation signal with-carrier frequency of 1561.098 MHz.
Galileo E1 navigation signal with:carrier frequency of 1575.420 MHz.
Galileo E5 navigation signal with:carrier frequency of 1191.795 MHz.
Galileo E6 navigation signal with carrier frequency of 1278.750 MHz.
GLONASS navigation signal in the L1 sub-bands with carrier frequencies 1602 MHz + k x 562.5
kHz.
GLONASS navigation-signal in the L2 sub-bands with carrier frequencies 1246 MHz + k x 437.5
kHz.
GLONASS channel number, k =-7...13.
GPS or QZSS L1 navigation signal carrying the Coarse/Acquisition code with carrier frequency of
1575.420 MHz.
GPS or QZSS L1 Civil navigation signal with carrier frequency of 1575.420 MHz.
GPS or QZSS L2 Civil navigation signal with carrier frequency of 1227.600 MHz.
GPS or QZSS L5 navigation signal with carrier frequency of 1176.450 MHz.
Geometry Matrix.

Measured pseudo-range of satellitei of GNSS.
Weighting Matrix.

Line of sight unit vector from the user to the satellite i of GNSSy,.
State vector of user position and clock bias.

Abbreviations

For the purposes of the present document, the following abbreviations apply:

A-GNSS
A-GPS

Assisted Global Navigation Satellite System
Assisted - Global Positioning System
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AWGN Additive White Gaussian Noise

BDS BeiDou Navigation Satellite System

C/IA Coarse/Acquisition

DUT Device Under Test

ECEF Earth Centred, Earth Fixed

ECI Earth-Centered-Inertial

E-SMLC Enhanced Serving Mobile Location Centre
E-UTRA Evolved UMTS Terrestrial Radio Access
E-UTRAN Evolved UMTS Terrestrial Radio Access Network
eNB E-UTRAN Node B

FDD Frequency Division Duplex

GEO Geostationary Earth Orbit

GLONASS GL Obal'naya NAvigatsionnaya Sputnikovaya Sistema (Engl.: Global Navigation Satellite System)
GNSS Global Navigation Satellite System

GPS Global Positioning System

GSS GPS System Simulator

HDOP Horizontal Dilution Of Precision

ICD Interface Control Document

IGSO Inclined Geosynchronous Satellite Orbit
IS Interface Specification

LOS Line Of Sight

LPP LTE Positioning Protocol

MEO Medium Earth Orbit

QZsSs Quasi-Zenith Satellite System

RRC Radio Resource Control

SBAS Space Based Augmentation System

SFN System Frame Number

SS FDD System simulator

SV Space Vehicle

TDD Time Division Duplex

TLM TelLeMetry word. It contains an-8-bitspreamble (10001011)
TOW Time Of Week

TTFF Time To First Fix

UE User Equipment

WLS Weighted Least Square

WGS-84 World Geodetic System 1984

3.4 Test tolerances

The requirements given in the present document make no allowance for measurement uncertainty. The test specification
3GPP TS 37.571-1 [3] defines test tolerances. These test tolerances are individually calculated for each test. The test
tolerances are then added to the limits in the present document to create test limits. The measurement results are
compared against the test limits as defined by the shared risk principle.

Shared Risk is defined in ETR 273-1-2 [7], subclause 6.5.

4 General

4.1 Introduction

The present document defines the minimum performance requirements for both UE based and UE assisted FDD or
TDD A-GNSS (including A-GPS) terminals.

4.1.1  Applicability of requirements in this specification version

For UE category M1 and UE category M2, unless otherwise stated, A-GNSS minimum performance requirementsin
Section 5 and 6 are applicable only to UEs supporting VoL TE. UE Category M1, comprising both DL UE category M1
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and UL UE category M1, isdefined in TS 36.306 [19]. UE Category M2, comprising both DL UE category M2 and UL
UE category M2, isdefined in TS 36.306 [19].

4.2 Measurement parameters

4.2.1 UE based A-GNSS measurement parameters

In case of UE-based A-GNSS, the measurement parameters are contained in the GNSS-Locationlnformation |1E which is
included in the A-GNSS-Providel ocationlnformation |1E provided in the LPP message of type PROVIDE LOCATION
INFORMATION. The measurement parameter in case of UE-based A-GNSSisthe horizontal position estimate
reported by the UE and expressed in latitude/longitude.

4.2.2 UE assisted A-GNSS measurement parameters

In case of UE-assisted A-GNSS, the measurement parameters are contained in the

GNSS-SingnalMeasurementl nformation 1E which isincluded in the A-GNSS-Providel ocationlnformation | E provided
in the LPP message of type PROVIDE LOCATION INFORMATION. The measurement parametersin case of UE-
assisted A-GNSS are the UE GNSS code phase measurements, as specified in 3GPP TS 36.302 [5] and 3GPP TS
36.214 [6]. The UE GNSS code phase measurements are converted into a horizontal position estimate using the
procedure detailed in Annex F.

4.3 Response time

Max Response Time is defined as the time starting from.the moment that the’ UEhas received the L PP message of type
REQUEST LOCATION INFORMATION, and ending-when:the UE starts sending the L PP message of type PROVIDE
LOCATION INFORMATION on the Uu interface~Thetesponse.times specified for all test cases are Time-to-First-Fix
(TTFF) unless otherwise stated, i.e. the UE shallnot resuse any‘information on GNSS time, location or other aiding data
that was previoudly acquired or calculated and stored-internally.in the UE. A dedicated test message 'RESET UE
POSITIONING STORED INFORMATION"hasbeen defined'in. TS 36.509 [11] clause 6.9 for the purpose of deleting
thisinformation and is detailed in subclatise B.1.10.

4.4 Time assistance

Time assistance is the provision of GNSS time to'the UE from the network via L PP messages. Currently two different
GNSS time assistance methods can be provided by the network.

a) Coarsetime assistance is always provided by the network and provides current GNSS time to the UE. The time
provided is within £2 seconds of GNSS system time. It is signalled to the UE by means of the gnss-DayNumber
and gnss-TimeOfDay fieldsin the gnss-SystemTime | E.

b) Finetime assistanceis optionally provided by the network and adds the provision to the UE of the relationship
between the GNSS system time and the current E-UTRAN time. The accuracy of this relationship is+10 us of
the actual relationship. This addresses the case when the network can provide an improved GNSS time accuracy.
It issignalled to the UE by means of the gnss-SystemTime |E and the gnss-ReferenceTimeForCells | E.

The specific GNSS system time is identified through the gnss-Timel D field of the GNSS-SystemTime |E. In case where
several GNSSs are used in the tests, only one gnss-Timel D is used to determine the Time of Day. For all the
constellations, the gnss-TimeModels | E shall be available at the system simulator, as specified in Annex E.

44.1 Use of fine time assistance

The use of fine time assistance to improve the GNSS performance of the UE is optional for the UE, even when fine
time assistance is signalled by the network. Thus, there are a set minimum performance requirements defined for all
UEs and additional minimum performance requirements that are valid for fine time assistance capable UEs only. These
requirements are specified in subclause 5.1.2 for UEs that support A-GPS L1 C/A only and in clause 6.1.2 for UES that
support other GNSSs.

ETSI


�@��D�b��yQ���4�!�C�kX-,�7ue�X]��X
�g�bv����C�
�|��h���;�������20����y�퓥��6�wwk����n@�`�Z��T���E��;�/���u�Ô��u�i�

3GPP TS 36.171 version 15.1.0 Release 15

4.5

test and verification procedures are separately defined in annex B.

4.6

RRC states

The minimum A-GNSS performance requirements are specified in clauses 5 and 6 for RRC_CONNECTED state. The

Error definitions
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The 2D position error is defined by the horizontal difference in meters between the ellipsoid point reported or calculated
from the LPP message of type PROVIDE LOCATION INFORMATION and the actual position of the UE in the test
case considered.

4.7

UEs supporting multiple constellations

Minimum performance reguirements are defined for each global GNSS constellation (GPS, Galileo, Modernized GPS,

GLONASS and BDS). UEs supporting multiple global constellations shall meet the minimum performance
requirements for a combined scenario where each UE supported constellation is simulated.

NOTE:

4.8

For UEs supporting multiple signals, different minimum performance requirements'may be associated with different

For test cases where signals from “GPS” and “Modernized GPS’ are included, “GPS’ and “Modernized

GPS’ are considered as a single constellation, unless otherwise specified.

UEs supporting multiple signals

signals. The satellite simulator shall generate all signals supported by the UE. Signals not supported by the UE do not
need to be simulated. The relative power levels of each.signal type for each GNSS are defined in Table 4.1. The
individual test scenarios in clause 6 define the reference signal pewer. level for each satellite. The power level of each
simulated satellite signal type shall be set to the reference signal powerlevel defined in each test scenario in clause 6
plus the relative power level defined in Table4.1.

Table 4.1: Relative signal power levels for each signal type for each GNSS

Galileo GPS/Modernize |-xGLONASS QZSS SBAS BDS
d GPS
Signal power El 0dB L1 0dB G1 0dB L1 0dB L | 0dB B1l D1 0dB
levels relative C/A C/A 1 D2 | +5dB
to reference E6 +2 dB L1C | +#15dB| G2 | -6dB L1C +1.5dB
power levels E5 | +2dB | L2C.| -15dB L2C | -1.5dB
L5 +3.6 dB L5 +3.6 dB
NOTE 1: For test cases which involve “Modernized GPS’, the satellite simulator shall also generate the GPS L1
C/A signd if the UE supports “GPS’ in addition to “Modernized GPS”.
NOTE 2: Thesigna power levelsin the Test Parameter Tables represent the total signal power of the satellite per
channel not e.g. pilot and data channels separately.
NOTE 3: For test cases which involve "BDS", D1 represents MEO/IGSO satellites B1I signal type and D2
represents GEO satellites B1l signa type.
) A-GNSS minimum performance requirements (UE

The minimum performance regquirements specified in clause 5 apply for UEs that support A-GPS L1 C/A only. The
requirements for UEs that support other or additional A-GNSSs are specified in clause 6.

supports A-GPS L1 C/A only)
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