ETS| TS 136 355 V15.1.0 (2018-10)

: “E'-“:"::--—

TECHNICAL SPECIFICATION

LTE;
Evolved Universal Terrestrial Radio Access (E-UTRA);
LTE Positioning Protocol (LPP)
(3GPP TS 36.355 version 15.1.0 Release 15)

X056

A GLOBAL INITIATIVE



3GPP TS 36.355 version 15.1.0 Release 15 1 ETSI TS 136 355 V15.1.0 (2018-10)

Reference
RTS/TSGR-0236355vf10

Keywords
LTE

ETSI

650 Route des Lucioles
F-06921 Sophia Antipolis Cedex - FRANCE

Tel.: +334 9294 42 00 Fax: +33 4 93 65 47 16

Siret N° 348 623 562 00017 - NAF 742 C
Association a but non lucratif enregistrée a la
Sous-Préfecture de Grasse (06) N° 7803/88

Important notice

The present document can be downloaded from:
http://www.etsi.org/standards-search

The present document may be made available in electronic versions and/or in print. The content of any electronic and/or
print versions of the present document shall not be modified without the prior written authorization of ETSI. In case of any
existing or perceived difference in contents between such versions and/or in print, the only prevailing document is the
print of the Portable Document Format (PDF) version kept on a specific network drive within ETSI Secretariat.

Users of the present document should be aware that the document may be subject to revision or change of status.
Information on the current status of this and other ETSI documents is available at
https://portal.etsi.orq/TB/ETSIDeliverableStatus.aspx

If you find errors in the present document, please send your comment to one of the following services:
https://portal.etsi.org/People/CommiteeSupportStaff.aspx

Copyright Notification

No part may be reproduced or utilized in any form or by any means, electronic or mechanical, including photocopying
and microfilm except as authorized by written permission of ETSI.
The content of the PDF version shall not be modified without the written authorization of ETSI.
The copyright and the foregoing restriction extend to reproduction in all media.

© ETSI 2018.
All rights reserved.

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are trademarks of ETSI registered for the benefit of its Members.
3GPP™and LTE™ are trademarks of ETSI registered for the benefit of its Members and
of the 3GPP Organizational Partners.
oneM2M logo is protected for the benefit of its Members.
GSM® and the GSM logo are trademarks registered and owned by the GSM Association.

ETSI


http://www.etsi.org/standards-search
https://portal.etsi.org/TB/ETSIDeliverableStatus.aspx
https://portal.etsi.org/People/CommiteeSupportStaff.aspx

3GPP TS 36.355 version 15.1.0 Release 15 2 ETSI TS 136 355 V15.1.0 (2018-10)

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 membersand non-members, 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 ETSI Secretariat. Latest updates are available on the ETSI Web
server (https://ipr.etsi.org/).

Pursuant to the ETSI IPR Palicy, no investigation, including IPR 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 congtitute an endorsement by ETSI of products, services or organizations associated with those trademarks.

Foreword

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

The present document may refer to technical specifications or reports using their 3GPP identities, UMTS identities or
GSM identities. These should be interpreted as being references to the corresponding ETSI deliverables.

The cross reference between GSM, UMTS, 3GPP and ETS! identities can be found under
http://webapp.etsi.org/key/queryform.asp.

Modal verbs terminology

In the present document “shall”, "shall not", "should", "should not", "may", "need not", "will", "will not", "can" and
"cannot" are to be interpreted as described in clause 3.2 of the ETSI Drafting Rules (Verbal forms for the expression of
provisions).

"must" and "must not" are NOT allowed in ETSI deliverables except when used in direct citation.
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Foreword
This Technical Specification has been produced by the 3 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.
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1 Scope

The present document contains the definition of the LTE Positioning Protocol (LPP).

2 References

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

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

- For aspecific reference, subsequent revisions do not apply.

- 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] 3GPP TR 21.905: "Vocabulary for 3GPP Specifications'.

[2] 3GPP TS 36.305: "Stage 2 functional specification of User Equipment (UE) positioning in E-
UTRAN".

[3] 3GPP TS 23.271: "Functional stage 2 description of Location Services (LCS)".

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

[5] IS-GPS-705, Navstar GPS Space Segment/User Segment L5 Interfaces, September 22, 2005.

[6] |S-GPS-800, Navstar GPS Space Segment/User Segment L1C Interfaces, September 4, 2008.

[7] IS-QZSS, Quasi Zenith Satellite System Navigation Service Interface Specifications for QZSS,
Ver.1.1, July 31, 2009.

[8] Galileo OS Signal in Space ICD (OS SISICD), Issue 1.2, February 2014, European Union.

[9] Global Navigation Satellite System GLONASS I nterface Control Document, Version 5.1, 2008.

[10] Specification for the Wide Area Augmentation System (WAAS), US Department of
Transportation, Federal Aviation Administration, DTFA01-96-C-00025, 2001.

[11] RTCM-SC104, RTCM Recommended Standards for Differential GNSS Service (v.2.3), August
20, 2001.

[12] 3GPP TS 36.331: "Evolved Universal Terrestrial Radio Access (E-UTRA); "Radio Resource
Control (RRC); Protocol specification”.

[13] 3GPP TS 25.331: "Radio Resource Control (RRC); Protocol Specification”.

[14] 3GPP TS 44.031: "Location Services (LCS); Mobile Station (MS) - Serving Mobile Location
Centre (SMLC) Radio Resource LCS Protocol (RRLP)".

[15] 3GPP TS 23.032: "Universal Geographical Area Description (GAD)".

[16] 3GPP TS 36.211: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical Channels and
Modulation"”.

[17] 3GPP TS 36.214: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer —
Measurements”.

[18] 3GPP TS 36.133: "Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements for

support of radio resource management".
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[19] 3GPP TS 23.003: "Numbering, addressing and identification".

[20] OMA-TSLPPe-V1 0, LPP Extensions Specification, Open Mobile Alliance.

[21] 3GPP TS 36.101: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE)
radio transmission and reception”.

[22] ITU-T Recommendation X.691 (07/2002) "Information technology - ASN.1 encoding rules:
Specification of Packed Encoding Rules (PER)" (Same as the | SO/IEC International Standard
8825-2).

[23] BDS-SIS-ICD-2.0: "BeiDou Navigation Satellite System Signal 1n Space Interface Control
Document Open Service Signal (Version 2.0)", December 2013.

[24] ATIS-0500027: "Recommendations for Establishing Wide Scale Indoor Location Performance”,
May 2015.

[25] Bluetooth Special Interest Group: "Bluetooth Core Specification v4.2", December 2014.

[26] |EEE 802.11, Part 11: "Wireless LAN Medium Access Control (MAC) and Physical Layer (PHY)
Specifications'.

[27] IETF RFC 6225, "Dynamic Host Configuration Protocol Options for Coordinate-Based L ocation
Configuration Information”, July 2011.

[28] 3GPP TS 36.213: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer
procedures”.

[29] "Earth Gravitational Model 96 (EGM96)", National Geospatial-1ntelligence Agency, NASA.

[30] RTCM Standard 10403.3: "Differential GNSS (Global Navigation Satellite Systems) Services' —
Version 3, October 7, 2016.

[31] IGS ANTEX: "The Antenna Exchanged Format" — version 1.4, September 15, 2010.

[32] Federal Information Processing Standards Publication 197, " Specification for the ADVANCED
ENCRYPTION STANDARD (AES)", November 26, 2001.

[33] NIST Special Publication 800-38A, "Recommendation for Block Cipher Modes of Operation
Methods and Techniques®, 2001.

[34] 3GPP TS 38.101: "NR; User Equipment (UE) radio transmission and reception".

[35] 3GPP TS 38.331: "NR; Radio Resource Control (RRC); Protocol specification”.

[36] 3GPP TS 38.215: "NR; Physical layer measurements”.

3 Definitions and Abbreviations
3.1 Definitions

For the purposes of the present document, the terms and definitions givenin [1], [2] and [3] apply. Other definitions are

provided below.

Anchor carrier: In NB-10T, acarrier where the UE assumes that NPSS/NSSS/NPBCH/SIB-NB for FDD or
NPSS/NSSS/NPBCH for TDD are transmitted.

Location Server: aphysical or logical entity (e.g., E-SMLC or SUPL SLP) that manages positioning for atarget device
by obtaining measurements and other location information from one or more positioning units and providing assistance
data to positioning units to help determine this. A Location Server may also compute or verify the final location

estimate.

NB-loT: NB-loT allows access to network services via E-UTRA with achannel bandwidth limited to 200 kHz.
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Reference Sour ce: aphysical entity or part of aphysical entity that provides signals (e.g., RF, acoustic, infra-red) that
can be measured (e.g., by a Target Device) in order to obtain the location of a Target Device.

Target Device: the device that is being positioned (e.g., UE or SUPL SET).

Transmission Point (TP): A set of geographically co-located transmit antennas for one cell, part of one cell or
one PRS-only TP. Transmission Points can include base station (eNodeB) antennas, remote radio heads, a
remote antenna of a base station, an antenna of a PRS-only TP, etc. One cell can be formed by one or multiple
transmission points. For a homogeneous deployment, each transmission point may correspond to one cell.

Observed Time Difference Of Arrival (OTDOA): Thetimeinterval that is observed by atarget device
between the reception of downlink signals from two different TPs. If asignal from TP 1 isreceived at the
moment t1, and asignal from TP 2 isreceived at the moment t, the OTDOA ist, — ta.

PRS-only TP: A TP which only transmits PRS signals for PRS-based TBS positioning and is not associated with a cell.

3.2 Abbreviations

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

ADR Accumulated Delta-Range

A-GNSS Assisted-GNSS

AP Access Point

ARFCN Absolute Radio Frequency Channel Number

ARP Antenna Reference Point

BDS BeiDou Navigation Satellite System

BSSID Basic Service Set Identifier

BTS Base Transceiver Station (GERAN)

CID Cell-1D (positioning method)

CNAV Civil Navigation

CRS Cell-specific Reference Signals

ECEF Earth-Centered, Earth-Fixed

ECGI Evolved Cell Global Identifier

ECI Earth-Centered-Inertial

E-CID Enhanced Cell-ID (positioning method)

EGNOS European Geostationary Navigation Overlay Service
E-SMLC Enhanced Serving Mobile Location Centre
E-UTRAN Evolved Universal Terrestrial Radio Access Network
EOP Earth Orientation Parameters

EPDU External Protocol Data Unit

FDMA Frequency Division Multiple Access

FEC Forward Error Correction

FKP (German) Flachen-K orrektur-Parameter (area correction parameter)
FTA Fine Time Assistance

GAGAN GPS Aided Geo Augmented Navigation

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

GPS Global Positioning System

HA GNSS High-Accuracy GNSS (RTK, PPP)
ICD Interface Control Document

IGS International GNSS Service

IOD Issue of Data

IS Interface Specification

LLA Latitude Longitude Altitude

LPP LTE Positioning Protocol

LPPa LTE Positioning Protocol Annex
LSB Least Significant Bit

MAC Master Auxiliary Concept

MBS Metropolitan Beacon System
MO-LR Mobile Originated L ocation Request
MSAS Multi-functional Satellite Augmentation System
MSB Most Significant Bit

msd mean solar day
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MT-LR
NAV
NB-loT
NICT
NI-LR
NPRS
NR
NRSRP
NRSRQ
NTSC
OSR
OTDOA
PDU
PPP
PRB
PRC
PRS
posSIB
PZ-90
QzZs
QZSss
QzsT
RF
RRC

RSRP
RSRQ
RSTD
RTK
RTT
RU
SBAS
SET
SFN
SLP
SsID
SSR
SUPL
sv

T8
TBS
TLM
TOD
TOow
TP
UDRE
ULP
USNO
uT1
uTC
WAAS
WGS-84
WLAN

Mobile Terminated Location Request
Navigation

NarrowBand Internet of Things

National Institute of Information and Communications Technology
Network Induced Location Request
Narrowband Positioning Reference Signals
NR Radio Access

Narrowband Reference Signal Received Power
Narrowband Reference Signal Received Quality
National Time Service Center of Chinese Academy of Sciences
Observation Space Representation
Observed Time Difference Of Arrival
Protocol Data Unit

Precise Point Positioning

Physical Resource Block

Pseudo-Range Correction

Positioning Reference Signals

Positioning System Information Block
Parametry Zemli 1990 Goda — Parameters of the Earth Y ear 1990
Quasi Zenith Satellite

Quasi-Zenith Satellite System
Quasi-Zenith System Time

Radio Frequency

Range-Rate Correction

Radio Resource Control

Reference Signal Received Power
Reference Signal Received Quality
Reference Signal Time Difference
Real-Time Kinematic

Round Trip Time

Russia

Space Based Augmentation System

SUPL Enabled Terminal

System Frame Number

SUPL Location Platform

Service Set Identifier

State Space Representation

Secure User Plane Location

Space Vehicle

Terrestrial Beacon

Terrestrial Beacon System

Telemetry

Time Of Day

Time Of Week

Transmission Point

User Differential Range Error

User Plane Location Protocol

US Nava Observatory

Universal Time No.1

Coordinated Universal Time

Wide Area Augmentation System

World Geodetic System 1984

Wireless Local Area Network
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4 Functionality of Protocol

4.1 General
4.1.1 LPP Configuration

LPP is used point-to-point between alocation server (E-SMLC or SLP) and atarget device (UE or SET) in order to
position the target device using position-related measurements obtained by one or more reference sources. Figure 4.1.1-
1 shows the configuration as applied to the control- and user-plane location solutions for E-UTRAN (as defined in [2]
and [3]).

NB-10T is anon-backward compatible variant of E-UTRAN supporting a reduced set of functionalities. In this
specification, procedures and messages specified for the UE equally apply to the UE in NB-IoT.

(| Reference .

L=l g 5 I
=4 Source™ %
GNSS signals (B)

LPP
1
|

— <o

Measurements (A, B or {0\+ B) or Location
Target i > Location
Device : Server
« - t
Assistanfe Data
UE . : E-SMLC/
Ry SLP
LTE radio signals (A) ~~. <‘>
Reference
Source
eNodeB

Figure 4.1.1-1: LPP Configuration for Control- and User-Plane Positioning in E-UTRAN

4.1.2 LPP Sessions and Transactions

An LPP session is used between a Location Server and the target device in order to obtain location related
measurements or a location estimate or to transfer assistance data. A single LPP session is used to support asingle
location request (e.g., for asingle MT-LR, MO-LR or NI-LR). Multiple LPP sessions can be used between the same
endpoints to support multiple different location requests (as required by [3]). Each LPP session comprises one or more
L PP transactions, with each L PP transaction performing a single operation (capability exchange, assistance data
transfer, or location information transfer). In E-UTRAN the LPP transactions are realized as L PP procedures. The
instigator of an LPP session will aways instigate the first LPP transaction, but subsequent transactions may be
instigated by either end. L PP transactions within a session may occur serially or in parallel. LPP transactions are
indicated at the L PP protocol level with atransaction ID in order to associate messages with one another (e.g., request
and response).

M essages within atransaction are linked by a common transaction identifier.

4.1.3 LPP Position Methods

Internal LPP positioning methods and associated signalling content are defined in this specification.
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Thisversion of the specification defines OTDOA, A-GNSS, E-CID, Barometric Sensor, TBS, WLAN, and Bluetooth
positioning methods.

4.1.4 LPP Messages

Each LPP transaction involves the exchange of one or more L PP messages between the location server and the target
device. The general format of an L PP message consists of a set of common fields followed by abody. The body
(which may be empty) contains information specific to a particular message type. Each message type contains
information specific to one or more positioning methods and/or information common to all positioning methods.

The common fields are as follows:

Field Role
Transaction ID Identify messages belonging to the same transaction
Transaction End Flag | Indicate when a transaction (e.g. one with periodic responses) has ended
Sequence Number Enable detection of a duplicate LPP message at a receiver
Acknowledgement Enable an acknowledgement to be requested and/or returned for any LPP message

NOTE: Useof the Transaction ID and Transaction End fields conform to the proceduresin clause 5 and are
independent of the means used to transport L PP messages (e.g., whether using aNAS MO-LR Request,
NAS Generic Transport or user-plane solution).

The following message types are defined:
- Request Capahilities;
- Provide Capabilities,
- Reqguest Assistance Data;
- Provide Assistance Data;
- Request Location Information;
- Provide Location Information;
- Abort;

- FError.

4.2 Common LPP Session Procedure

The purpose of this procedure is to support an L PP session comprising a sequence of LPP transactions. The procedureis
described in Figure 4.2-1.
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Endpoint A Endpoint B

1. LPP Message
(Transaction ID = j, Body) >

2. Additiona LPP Messages

- (TransactionID=j,Body) ~~~""°"°"7777°77 >
3. LPP Messages

€------------ (Transaction ID =k, Body) ~~ """~~~ 7°77 »
4. PP Message

< (Transaction ID = N, Body) >

Figure 4.2-1 LPP Session Procedure

1. Endpoint A, which may be either the target or the server, initiates an LPP session by sending an LPP message for
aninitial LPP transaction j to the other endpoint B (which has an opposite roleto A).

2. Endpoints A and B may exchange further messages to continue the transaction started in step 1.
3. Either endpoint may instigate further transactions by sending additional LPP messages.

4. A sessionisterminated by afinal transaction N in which LPP messages will be exchanged between the two
endpoints.

Within each transaction, all constituent messages shall contain the same transaction identifier. The last message sent in
each transaction shall have the |IE endTransaction set to TRUE. Transactionsthat occur in parallel shall use different
transaction 1Ds; transaction | Ds for completed transactions may be reused at any time after the final message of the
previous transaction with the same ID is known to have been received.

4.3 LPP Transport

4.3.1 Transport Layer Requirements

LPP requiresreliable, in-sequence delivery of LPP messages from the underlying transport layers. This section
describes the transport capabilities that are available within LPP. A UE implementing L PP for the control-plane solution
shall support LPP reliable transport (including all three of duplicate detection, acknowledgement, and retransmission).

LPP reliable transport functionality is not used in the user-plane solution.

The following requirementsin subclauses 4.3.2, 4.3.3, and 4.3.4 for LPP reliable transport apply only when the
capability is supported.

4.3.2 LPP Duplicate Detection

A sender shall include a sequence number in all LPP messages sent for a particular location session. The sequence
number shall be distinct for different LPP messages sent in the same direction in the same location session (e.g., may
start at zero in the first LPP message and increase monotonically in each succeeding L PP message). Sequence numbers
used in the uplink and downlink are independent (e.g., can be the same).

A receiver shall record the most recent received sequence number for each location session. If a message is received
carrying the same sequence number as that last received for the associated location session, it shall be discarded.
Otherwise (i.e., if the sequence number is different or if no sequence number was previously received or if ho sequence
number isincluded), the message shall be processed.
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Sending and receiving sequence numbers shall be deleted in a server when the associated |ocation session is terminated
and shall be deleted in atarget device when there has been no activity for a particular location session for 10 minutes.

NOTE: For LPP control-plane use, atarget device can be aware of alocation session from information provided
at the NAS level for downlink transport of an LPP message.

4.3.3 LPP Acknowledgement
4.3.3.1 General

Each L PP message may carry an acknowledgement request and/or an acknowledgement indicator. A LPP message
including an acknowledgement request (i.e., that include the |E ackRequested set to TRUE) shall also include a
sequence number. Upon reception of an LPP message which includes the |E ackRequested set to TRUE, areceiver
returns an LPP message with an acknowledgement response (i.e., that includes the ackindicator 1E set to the same
sequence number of the message being acknowledged). An acknowledgement response may contain no L PP message
body (in which case only the sequence number being acknowledged is significant); aternatively, the acknowledgement
may be sent in an LPP message along with an LPP message body. An acknowledgement is returned for each received
L PP message that requested an acknowledgement including any duplicate(s). Once a sender receives an
acknowledgement for an LPP message, and provided any included sequence number is matching, it is permitted to send
the next L PP message. No message reordering is needed at the receiver since this stop-and-wait method of sending
ensures that messages normally arrive in the correct order.

When an LPP message is transported viaaNAS MO-LR request, the message does not request an acknowledgement.
4.3.3.2 Procedure related to Acknowledgement

Figure 4.3.3.2-1 shows the procedure related to acknowledgement.

Endpoint A Endpoint B
1. Message N >
g 2. Message N Acknowledgement
3. Message N+1 -

Figure 4.3.3.2-1: LPP Acknowledgement procedure

1. Endpoint A sends an LPP message N to Endpoint B which includes the |E ackRequested set to TRUE and a
sequence number.

2. If LPP message N isreceived and Endpoint B is able to decode the ackRequested val ue and sequence number,
Endpoint B shall return an acknowledgement for message N. The acknowledgement shall contain the |E
ackindicator set to the same sequence number as that in message N.

3. When the acknowledgement for LPP message N is received and provided the included ackindicator |E matches
the sequence number sent in message N, Endpoint A sends the next L PP message N+ 1 to Endpoint B when this
message is available.

4.3.4 LPP Retransmission
4341 General

This capability builds on the acknowledgement and duplicate detection capabilities. When an LPP message which
requires acknowledgement is sent and not acknowledged, it is resent by the sender following atimeout period up to
three times. If still unacknowledged after that, the sender aborts all LPP activity for the associated session. The timeout
period is determined by the sender implementation but shall not be less than a minimum value of 250ms.
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In addition, for NB-IoT the timeout period may be determined by the sender implementation based on e.g., the coverage
level of the UE.

434.2 Procedure related to Retransmission

Figure 4.3.4.2-1 shows the procedure related to retransmission when combined with acknowledgement and duplicate
detection.

Endpoint A Endpoint B
1. Message N >
- —————————— - 2. Message N Acknowledgement- — — - —— — — — — — —
—————————————— 3. Message N Retransmission —— —— — — — — — — — |
- —————————— -4. Message N Acknowledgement-- - - - ————————
5. Message N+1 >

Figure 4.3.4.2-1: LPP Retransmission procedure

1. Endpoint A sends an LPP message N to Endpoint B for a particular location session and includes a request for
acknowledgement along with a sequence number.

2. If LPP message N isreceived and Endpoint B is able to decode the ackRequested val ue and sequence number
(regardless of whether the message body can be correctly decoded), Endpoint B shall return an
acknowledgement for message N. If the acknowledgement is received by Endpoint A (such that the
acknowledged message can be identified and sequence numbers are matching), Endpoint A skips steps 3 and 4.

3. If the acknowledgement in step 2 is not received after atimeout period, Endpoint A shall retransmit LPP
message N and shall include the same sequence number asin step 1.

4. If LPP message N in step 3 isreceived and Endpoint B is able to decode the ackRequested val ue and sequence
number (regardless of whether the message body can be correctly decoded and whether or not the messageis
considered a duplicate), Endpoint B shall return an acknowledgement. Steps 3 may be repeated one or more
timesif the acknowledgement in step 4 is not received after atimeout period by Endpoint A. If the
acknowledgement in step 4 is still not received after sending three retransmissions, Endpoint A shall abort all
procedures and activity associated with LPP support for the particular location session.

5. Once an acknowledgement in step 2 or step 4 isreceived, Endpoint A sends the next LPP message N+ 1 for the
location session to Endpoint B when this message is available.

4.3.5 LPP Message Segmentation

An LPP message body may be sent in several shorter L PP messages instead of one long L PP message to deliver alarge
amount of information (e.g., in case the L PP message size exceeds the maximum message size supported by lower
layers). When a sender employs L PP message segmentation, the sender shall include the |E Segmentationinfo in each

L PP message segment. The sender shall indicate in all but the final message segment that more messages are on the
way.

When areceiver receives an L PP message indicating that more messages are on the way, the receiver may store the LPP
message. If the receiver receives a subsequent L PP message for the same session and transaction 1D, the receiver shall
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assume that the new L PP message continues the segmentation of the earlier message and may store the new message if
the new message indicates that more messages are on the way. If the new message indicates that no more messages are
on the way, the receiver shall assume that message segmentation is complete and shall process the new message and
any stored message segments for the same session and transaction ID.

Thereliable transport rules specified in sub-clause 4.3.2, 4.3.3, and 4.3.4 apply to each individual L PP message
segment, independently of the value of the |E Segmentationlinfo.

The rules for setting the common fields of the L PP message specified in sub-clause 4.1.4 (Transaction ID, Transaction
End Flag, Sequence Number, Acknowledgment) apply to each individual L PP message segment, independently of the
value of the |E Segmentationlnfo.

Endpoint A Endpoint B

1. LPP Message
[Transaction ID = j, Body{Segmentationinfo=moreMessagesOnTheWay}]

L 2a. LPP Message _
[Transaction ID = j, Body{Segmentationinfo=moreMessagesOnTheWay}]

o 2b. LPP Message _
(Transaction ID = j, Body{Segmentationinfo=moreMessagesOnTheWay}]

3. LPP Message
(Transaction ID = j, Body{SegmentationInfo=noMoreMessages}]

Figure 4.3.5-1: LPP Message Segmentation procedure

1. Endpoint A sends an L PP message to Endpoint B for a particular location session and includesthe IE
Segmentationlnfo set to moreMessagesOnTheWay to indicate that thisis one of many L PP message segments
used to deliver the entire L PP message body.

2 Endpoint A may send one or more additional LPP messages to Endpoint B with the |E Segmentationlnfo set to
moreMessagesOnTheWay to continue delivering the segmented L PP message.

3. Endpoint A sendsthe final LPP message segment to Endpoint B and includes the |E Segmentationinfo set to
noMoreMessages to indicate that thisis the final LPP message segment. Endpoint B assumes that the complete
L PP message body has been received.

5 LPP Procedures

5.1 Procedures related to capability transfer
The purpose of the procedures that are grouped together in this section is to enable the transfer of capabilities from the

target device to the server. Capabilitiesin this context refer to positioning and protocol capabilities related to LPP and
the positioning methods supported by LPP.

These procedures instantiate the Capability Transfer transaction from 3GPP TS 36.305 [2].

5.1.1 Capability Transfer procedure

The Capability Transfer procedureis shown in Figure 5.1.1-1.
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Target Server

- 1. RequestCapabilities

2. ProvideCapabilities -

Figure 5.1.1-1: LPP Capability Transfer procedure

1. The server sends a RequestCapabilities message to the target. The server may indicate the types of capability
needed.

2. Thetarget responds with a ProvideCapabilities message to the server. The capabilities shall correspond to any
capability types specified in step 1. This message shall include the endTransaction | E set to TRUE.

5.1.2 Capability Indication procedure

The Capability Indication procedure allows the target to provide unsolicited capabilities to the server and is shown in
Figure5.1.2-1.

Target Server

1. ProvideCapabilities >

Figure 5.1.2-1: LPP Capability Indication procedure

1. Thetarget sends a ProvideCapabilities message to the server. This message shall include the endTransaction |1E
set to TRUE.

5.1.3 Reception of LPP Request Capabilities

Upon receiving a RequestCapabilities message, the target device shall generate a ProvideCapabilities message asa
response.

The target device shall:
1> for each positioning method for which a request for capabilitiesisincluded in the message:
2> if the target device supports this positioning method:
3> include the capabilities of the device for that supported positioning method in the response message;

1> set the |E LPP-Transactionl D in the response message to the same value as the |E LPP-TransactionID in the
received message;

1> deliver the response message to lower layers for transmission.

514 Transmission of LPP Provide Capabilities

When triggered to transmit a ProvideCapabilities message, the target device shall:
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1> for each positioning method whose capabilities are to be indicated:
2> set the corresponding | E to include the device's capabilities;
2> if OTDOA capahilities are to be indicated:
3> include the |E supportedBandLiStEUTRA;

1> deliver the response to lower layers for transmission.

5.2 Procedures related to Assistance Data Transfer

The purpose of the procedures in this section is to enable the target to request assistance data from the server to assist in
positioning, and to enable the server to transfer assistance data to the target in the absence of arequest.

These procedures instantiate the Assistance Data Transfer transaction from 3GPP TS 36.305 [2].

5.2.1  Assistance Data Transfer procedure

The Assistance Data Transfer procedure is shown in Figure 5.2.1-1.

Target Server
1. RequestAssistanceData -
-t 2. ProvideAssistanceData
- —————— — — 3. ProvideAssistanceData- - — — — — — — — — 1

Figure 5.2.1-1: LPP Assistance data transfer procedure

1. Thetarget sends a RequestAssistanceData message to the server.

2. The server responds with a ProvideAssi stanceData message to the target containing assistance data. The
transferred assistance data should match or be a subset of the assistance data requested in step 1. The server may
also provide any not requested information that it considers useful to the target. If step 3 does not occur, this
message shall set the endTransaction |E to TRUE.

3. The server may transmit one or more additional ProvideAssistanceData messages to the target containing further
assistance data. The transferred assistance data should match or be a subset of the assistance data requested in
step 1. The server may also provide any not requested information that it considers useful to the target. The last
message shall include the endTransaction |E set to TRUE.

5.2.1a Periodic Assistance Data Transfer procedure

The Periodic Assistance Data Transfer procedure is shown in Figure 5.2.1a-1. This procedure enables a target to request
aserver to send assistance data periodically.

NOTE 1: Inthisversion of the specification, periodic assistance data transfer is supported for HA GNSS (e.g.,
RTK) positioning only.
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Target Server
1. RequestAssistanceData Q
(transactionID=T1, periodicSession|ID=S, —————— =
Control Parameters, Type of Assistance Data) %
g
2. ProvideAssistanceData §
(transactionlD=T1, endTransaction, 5
periodicSession ID=S, Control Parameters, 3'
[non-periodic Assistance Data]) N
3. ProvideAssistanceData
-4—— (transactionID=T2, periodicSession|D=S,
periodic Assistance Data)
4. ProvideAssistanceData
q——  (transactionID=T2, periodicSession|D=S,
periodic Assistance Data) o
QO
o
_|
o
3
o
5. Abort Q
_____________ . ___________.> 6
(transactionID=T2) =
_|
N
€ — — - ——————__ 6. Abort _____________
(transaction|D=T2)
7. ProvideAssistanceData
-4——(transactionID=T2, endTransaction, periodicSessionID=S,
periodic Assistance Data) ]

Figure 5.2.1a-1: LPP Periodic Assistance data transfer procedure

1. Thetarget sends a RequestAssistanceData message to the server using some available transactionID T1. The
message contains a periodicSessionID S (different to any other periodicSessionlD currently in use between the
target and server) in the IE Commonl EsRequestAssistanceData. The message also includes a positioning method
specific assistance data request element (e.g., |E A-GNSS-RequestAssistanceData) identifying the type of
assistance data being requested together with desired periodicity conditions for sending it and a duration for
ending the assistance data transfer (e.g., in |[E GNSS-PeriodicAssistDataReq).

2. The server responds with a ProvideAssistanceData message to the target. The message uses the transactionl D
T1in step 1 and indicates the end of this transaction. The message contains the periodicSessioniD Sin IE
Commonl EsProvideAssistanceData. If the request can be supported, the message contains the control parameters
in the positioning method specific assistance data (e.g., |E A-GNSS-ProvideAssistanceData) which may confirm
or redefine the type of assistance data or periodicity parameters requested at step 1 (e.g., in |E
GNSS-PeriodicAssistData). If the target requested non-periodic assistance datain addition to the periodic
assistance datain step 1, the ProvideAssistanceData message may al so include the non-periodic assistance data
in this step 2 (but not any periodic assistance data).

If the request cannot be supported (fully or partly), an error reason is provided in the positioning method specific
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IE (e.g., IE A-GNSS-Error). If the request cannot even partly be supported remaining steps are then not
performed.

NOTE 2: Thetarget device infers from an absence of the periodicSessionlD that the location server does not
support periodic assistance data delivery. In that case, the target device does not expect the Data
Transaction (Steps 3-7).

3. When thefirst periodic message is available, the server sends an unsolicited ProvideAssistanceData message to
the target containing the periodicSessionl D S and the periodic assistance data confirmed in step 2. The message
uses some available transactionID T2 that may be different to T1.

NOTE 3. The positioning method specific control parameters (e.g., |E GNSS-PeriodicAssistData) are not
included in the data transaction.

4. The server may continue to send further ProvideAssi stanceData messages to the target containing the periodic
assistance data confirmed or redefined in step 2 when each additional periodicity condition occurs.

NOTE 4: Thetarget device expects a ProvideAssistanceData messages at the in Step 2 confirmed interval(s). If
some or all of the assistance datais not available at each periodic interval, an error indication is
provided in the positioning method specific |E (e.g., |[E A-GNSS-Error).

5. If the target requires the session to end, the target sends an Abort message to the server for transaction T2 that
may optionally include an abortCause. Remaining steps are then omitted.

6. If the server requires the session to end, the server sends an Abort message to the target for transaction T2 that
may optionally include an abortCause. Remaining steps are then omitted.

7. When the duration or other conditions for ending the periodic assistance data transfer occur, the last
ProvideAssistanceData message transferred indicates the end of transaction T2.

5.2.2 Assistance Data Delivery procedure

The Assistance Data Delivery procedure alows the server to provide unsolicited assistance datato the target and is
shown in Figure 5.2.2-1.

Target Server
g 1. ProvideAssistanceData
———————— 2. ProvideAssistanceData- ——— —— — — — — 1

Figure 5.2.2-1: LPP Assistance data transfer procedure

1. The server sends a ProvideAssistanceData message to the target containing assistance data. If step 2 does not
occur, this message shall set the endTransaction I1E to TRUE.

2. The server may transmit one or more additional ProvideAssistanceData messages to the target containing
additional assistance data. The last message shall include the endTransaction IE set to TRUE.

5.2.2a Periodic Assistance Data Delivery procedure

The Periodic Assistance Data Delivery procedure allows the server to provide unsolicited periodic assistance datato the
target and is shown in Figure 5.2.2&-1.
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NOTE 1: Inthisversion of the specification, periodic assistance data delivery is supported for HA GNSS (e.g.,
RTK) positioning only.

Target Server

1. ProvideAssistanceData
(transactionlD=T1, endTransaction,
periodicSession ID=S, Control Parameters,
[non-periodic Assistance Data])

-~

| L uonoesuel |
[0J1u0D

2. ProvideAssistanceData
-<4—— (transactionID=T2, periodicSessionID=S,
periodic Assistance Data)

3. ProvideAssistanceData
q—— (transactionID=T2, periodicSessionID=S,
periodic Assistance Data)

4. Abort
(transaction|D=T2)

5. Abort
(transactionID=T2)

2 uonoesuel | ejeq

6. ProvideAssistanceData
¢——(transactionID=T2, endTransaction, periodicSessionlD=S,
periodic Assistance Data)

Figure 5.2.2a-1: LPP Periodic Assistance data delivery procedure

1. The server sends a ProvideAssistanceData message to the target using some available transactionlD T1 and
indicates the end of this transaction. The message contains a periodicSessionID S (different to any other
periodicSessionl D currently in use between the server and target) in the |[E Commonl EsProvideAssistanceData.
The message includes positioning method specific assistance data control parameters (e.g., in I1E
A-GNSS-ProvideAssistanceData) identifying the type of periodic assistance data being delivered together with
periodicity conditions for sending it and a duration for ending the assistance data delivery (e.g., in |E
GNSS-PeriodicAssistData). The ProvideAssi stanceData message may also include non-periodic assistance data
(but not any periodic assistance data).

2. When thefirst periodic message is available, the server sends an unsolicited ProvideAssistanceData message to
the target containing the periodicSessionl D S and the periodic assistance data announced in step 1. The message
uses some available transactionID T2 that may be different to T1.

NOTE 2: The positioning method specific control parameters (e.g., |E GNSS-PeriodicAssistData) are not
included in the data transaction.

3. The server may continue to send further ProvideAssistanceData messages to the target containing the periodic
assistance data announced in step 2 when each additional periodicity condition occurs.
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NOTES3: Thetarget device expects a ProvideAssistanceData messages at the in Step 2 announced interval(s).
If some or all of the assistance datais not available at each periodic interval, an error indication is
provided in the positioning method specific IE (e.g., IE A-GNSS-Error).

4. If thetarget requires the session to end, the target sends an Abort message to the server for transaction T2 that
may optionally include an abortCause. Remaining steps are then omitted.

5. If the server requires the session to end, the server sends an Abort message to the target for transaction T2 that
may optionally include an abortCause. Remaining steps are then omitted.

6. When the duration or other conditions for ending the periodic assistance data transfer occur, the last
ProvideAssistanceData message transferred indicates the end of transaction T2.

5.2.3  Transmission of LPP Request Assistance Data
When triggered to transmit a RequestAssistanceData message, the target device shall:

1> set the |Es for the positioning-method-specific request for assistance data to request the data indicated by upper
layers.

5.2.4 Reception of LPP Provide Assistance Data
Upon receiving a ProvideAss stanceData message, the target device shall:
1> for each positioning method contained in the message:

2> deliver the related assistance data to upper layers.

53 Procedures related to Location Information Transfer

The purpose of the procedures in this section is to enable the server to request location measurement data and/or a
location estimate from the target, and to enable the target to transfer location measurement data and/or alocation
estimate to a server in the absence of arequest.

These procedures instantiate the Location Information Transfer transaction in 3GPP TS 36.305 [2].

NOTE: The servicelayer (e.g. NASor OMA SUPL ULP) would be used to transfer information associated with a
location request from atarget to a server (MO-LR).

5.3.1 Location Information Transfer procedure

The Location Information Transfer procedure is shown in Figure 5.3.1-1.

Target Server

-¢— 1. RequestLocationInformation

2. ProvideLocationInformation——

Figure 5.3.1-1: LPP Location Information transfer procedure

1. The server sends a RequestLocationl nformation message to the target to request location information, indicating
the type of location information needed and potentially the associated QO0S.
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2. Thetarget sends a Providel ocationl nformation message to the server to transfer location information. The
location information transferred should match or be a subset of the location information requested in step 1

unless the server explicitly allows additional location information. If step 3 does not occur, this message shall set
the endTransaction |E to TRUE.

3. If requested in step 1, the target sends additional ProvideLocationl nformation messages to the server to transfer
location information. The location information transferred should match or be a subset of the location
information requested in step 1 unless the server explicitly allows additional location information. The last
message shall include the endTransaction |E set to TRUE.

5.3.2 Location Information Delivery procedure

The Location Information Delivery allows the target to provide unsolicited location information to the server. The
procedure is shown in Figure 5.3.2- 1.

Target Server

1. ProvideLocationInformation————————— |

Figure 5.3.2-1: LPP Location Information Delivery procedure

1. Thetarget sends a Providel ocationl nformation message to the server to transfer location information. If step 2
does not occur, this message shall set the endTransaction IE to TRUE.

2. Thetarget may send one or more additional Providel ocationlnformation messages to the server containing
additional location information data. The last message shall include the endTransaction | E set to TRUE.

5.3.3 Reception of Request Location Information
Upon receiving a RequestL ocationlnformation message, the target device shall:
1> if the requested information is compatible with the target device capabilities and configuration:
2> include the requested information in a Providel ocationl nformation message;

2> set the |E LPP-Transactionl D in the response to the same value as the |E LPP-TransactionlD in the received
message;

2> deliver the ProvidelLocationl nformation message to lower layers for transmission.
1> otherwise:
2> if one or more positioning methods are included that the target device does not support:
3> continue to process the message asiif it contained only information for the supported positioning methods;

3> handle the signaling content of the unsupported positioning methods by LPP error detection asin 5.4.3.
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5.34 Transmission of Provide Location Information
When triggered to transmit Providelocationlnformation message, the target device shall:
1> for each positioning method contained in the message:
2> set the corresponding | E to include the available location information;

1> deliver the response to lower layers for transmission.
5.4 Error Handling Procedures
54.1 General

This sub-clause describes how a receiving entity (target device or location server) behaves in cases when it receives
erroneous or unexpected data or detects that certain data are missing.

5472 Procedures related to Error Indication

Figure 5.4.2-1 shows the Error indication procedure.

Endpoint A Endpoint B

1. LPP Message >

Figure 5.4.2-1: LPP Error Indication procedure

1. Endpoint A sends an LPP message to Endpoint B.

2. Endpoint B determines that the LPP message in step 1 contains an error. Endpoint B returns an Error message to
Endpoint A indicating the error or errors and discards the message in step 1. If Endpoint B is able to determine
that the erroneous LPP message in step 1 isan LPP Error or Abort Message, Endpoint B discards the message in
step 1 without returning an Error message to Endpoint A.

54.3 LPP Error Detection

Upon receiving any L PP message, the receiving entity shall attempt to decode the message and verify the presence of
any errors and:

1> if decoding errors are encountered:
2> if the receiver can not determine that the received message is an LPP Error or Abort message:

3> return an LPP Error message to the sender and include the received LPP-TransactionlD, if this was
decoded, and type of error;

3> if the receiver can determine the session and the LPP-Transactionl D and the received message includes
the |E Segmentationinfo and the receiver has previously stored message segments for this session and
LPP-TransactionID:

4> discard all stored L PP message segments for this session and LPP-Transactionl D;
3> discard the received message and stop the error detection procedure;

1> if the message is a duplicate of a previously received message:
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2> discard the message and stop the error detection procedure;

1> if the LPP-Transactionl D matches the LPP-Transactionl D for a procedure that is still ongoing for the same
session and the message type isinvalid for the current state of the procedure:

2> abort the ongoing procedure;
2> return an LPP Error message to the sender and include the received transaction ID and type of error;

2> if the message includes the | E Segmentationlnfo and the receiver has previously stored message segments for
this session and LPP-TransactionID:

3> discard all stored LPP message segments for this session and LPP-TransactionlD;
2> discard the message and stop the error detection procedure;
1> if the message includes the | E Segmentationlnfo:
2> if the receiver has previously stored L PP message segments for this session and LPP-Transactionl D:
3> if the received message type is different to the stored message type:
4> return an LPP Error message to the sender and include the received transaction 1D and type of error;

4> discard the message and all stored L PP message segments for this session and LPP-TransactionlD
and stop the error detection procedure;

2> if the |E Segmentationlnfo has the val ue moreMessagesOnTheWay:
3> store the received message;

NOTE: Asanimplementation option, the receiver of an LPP Provide Assistance Data or LPP Provide
Location Information message may process the received message segment instead of storing the

message.
2> if the |E Segmentationlnfo has the value noMoreMessages:

3> continue error detection for the received message and any stored L PP message segments for this session
and LPP-Transactionl D;

1> if the message type is an L PP RequestCapabilities and some of the requested information is not supported:
2> return any information that can be provided in a normal response.

1> if the message type is an LPP RequestAssistanceData or RequestLocationlnformation and some or all of the
requested information is not supported:

2> return any information that can be provided in a normal response, which includes indications on other
information that is not supported.

54.4 Reception of an LPP Error Message
Upon receiving an Error message, adevice shall:

1> abort any ongoing procedure associated with the LPP-Transactionl D if included in the received message.
The device may:

1> restart the aborted procedure taking into consideration the returned error information.
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5.5 Abort Procedure
55.1 General

The purpose of the abort procedure isto allow the target device or location server to abort an ongoing procedure due to
some unexpected event (e.g., cancellation of alocation request by an LCS client). It can aso be used to stop an ongoing
procedure (e.g., periodic location reporting from the target device).

55.2 Procedures related to Abort

Figure 5.5.2-1 shows the Abort procedure.

Endpoint A Endpoint B

1. Ongoing Procedure P

2. Abort >

Figure 5.5.2-1: LPP Abort procedure

1. A procedure P isongoing between endpoints A and B.

2. Endpoint A determines that the procedure must be aborted and sends an Abort message to Endpoint B carrying
the transaction ID for procedure P. Endpoint B aborts procedure P.

5.5.3 Reception of an LPP Abort Message
Upon receiving an Abort message, a device shall:

1> abort any ongoing procedure associated with the transaction ID indicated in the message.

6 Information Element Abstract Syntax Definition

6.1 General

The contents of each LPP message is specified in sub-clause 6.2 using ASN.1 to specify the message syntax and using
tables when needed to provide further detailed information about the fields specified in the message syntax.

The ASN.1 in this section uses the same format and coding conventions as described in Annex A of [12].

Transfer syntax for LPP messages is derived from their ASN.1 definitions by use of Basic Packed Encoding Rules
(BASIC-PER), Unaligned Variant, as specified in ITU-T Rec. X.691 [22]. The encoded L PP message always contains a
multiple of 8 bits.

Transfer syntax for LPP |Esis derived from their ASN.1 definitions by use of Basic Packed Encoding Rules (BASIC-
PER), Unaligned Variant, as specified in ITU-T Rec. X.691 [22]. The encoded L PP |E always contains a multiple of 8
bits. This applieswhen asingle LPP IE is encoded as the basic production, i.e. for other purposes than encoding the
LPP IE within an LPP message.

The need for fields to be present in a message or an abstract type, i.e., the ASN.1 fields that are specified as
OPTIONAL in the abstract notation (ASN.1), is specified by means of comment text tags attached to the OPTIONAL
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statement in the abstract syntax. The meaning of each tag is specified in table 6.1-1. Thesetags are used in the
downlink (server to target) direction only.

Table 6.1-1: Meaning of abbreviations used to specify the need for fields to be present

Abbreviation

Meaning

Cond conditionTag

Conditionally present

A field for which the need is specified by means of conditions. For each conditionTag, the
need is specified in a tabular form following the ASN.1 segment. In case, according to the
conditions, a field is not present, the target takes no action and where applicable shall
continue to use the existing value (and/or the associated functionality) unless explicitly stated
otherwise in the description of the field itself.

Need OP

Optionally present

A field that is optional to signal. For downlink messages, the target is not required to take
any special action on absence of the field beyond what is specified in the procedural text or
the field description table following the ASN.1 segment. The target behaviour on absence
should be captured either in the procedural text or in the field description.

Need ON

Optionally present, No action

A field that is optional to signal. If the message is received by the target, and in case the field
is absent, the target takes no action and where applicable shall continue to use the existing
value (and/or the associated functionality).

Need OR

Optionally present, Release

A field that is optional to signal. If the message is received by the target, and in case the field
is absent, the target shall discontinue/ stop using/ delete any existing value (and/ or the
associated functionality).

When specifying information elements which are to be represented by BIT STRINGs, if not otherwise specifically
stated in the field description of the concerned |E or elsewhere, the following principle applies with regards to the

ordering of bits:

- Thefirst bit (Ieftmost bit) contains the most significant bit (MSB);

- thelast bit (rightmost bit) contains the least significant bit (LSB).

6.2 LPP PDU Structure
— LPP-PDU-Definitions

This ASN.1 segment is the start of the LPP PDU definitions.

-- ASNISTART

LPP- PDU- Def i ni ti ons {

itu-t (0) identified-organization (4) etsi (0) nobil eDomain (0)
eps- Access (21) nodules (3) Ipp (7) versionl (1) |pp-PDU-Definitions (1) }

DEFI NI TI ONS AUTOVATI C TAGS :: =

BEG N

-- ASNISTOP

— LPP-Message

The LPP-Message provides the complete set of information for an invocation or response pertaining to an LPP

transaction.

-- ASNLSTART

LPP- Message ::= SEQUENCE {
transactionl D LPP- Transactionl D  OPTI ONAL, -- Need ON
endTransacti on BOOLEAN,
sequenceNunber SequenceNunber OPTI ONAL, -- Need ON
acknow edgenent Acknow edgenent OPTI ONAL, -- Need ON
| pp- MessageBody LPP- MessageBody OPTI ONAL -- Need ON

}

SequenceNunber ::=

| NTEGER (0. . 255)
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Acknow edgenent ::= SEQUENCE {

ackRequest ed BOOLEAN,

ackl ndi cat or SequenceNunber OPTI ONAL
}
-- ASNISTOP

LPP-Message field descriptions

transactionID

This field is omitted if an Ipp-MessageBody is not present (i.e. in an LPP message sent only to acknowledge a
previously received message) or if it is not available to the transmitting entity (e.g., in an LPP-Error message triggered
by a message that could not be parsed). If present, this field shall be ignored at a receiver in an LPP message for
which the Ipp-MessageBody is not present.

endTransaction

This field indicates whether an LPP message is the last message carrying an Ipp-MessageBody in a transaction
(TRUE) or not last (FALSE). When LPP message segmentation is used, only the final LPP message segment may
indicate the end of the transaction.

sequenceNumber
This field may be included when LPP operates over the control plane and an Ipp-MessageBody is included but shall
be omitted otherwise.

acknowledgement
This field is included in an LPP acknowledgement and in any LPP message requesting an acknowledgement when
LPP operates over the control plane and is omitted otherwise.

ackRequested
This field indicates whether an LPP acknowledgement is requested (TRUE) or not (FALSE). A value of TRUE may
only be included when an Ipp-MessageBody is included.

ackindicator
This field indicates the sequence number of the message being acknowledged.

Ipp-MessageBody
This field may be omitted in case the message is sent only to acknowledge a previously received message.

- LPP-MessageBody

The LPP-MessageBody identifies the type of an LPP message and contains all LPP information specifically associated
with that type.

-- ASNLISTART
LPP- MessageBody ::= CHO CE {
cl CHO CE {
request Capabi lities Request Capabi lities,
provi deCapabi lities Provi deCapabi lities,
request Assi st anceDat a Request Assi st anceDat a,
provi deAssi st anceDat a Provi deAssi st anceDat a,

request Locati onl nformati on Request Locati onl nformati on,
provi deLocati onl nformati on Provi delLocati onl nformati on,
abort Abort,
error Error,
spare7 NULL, spare6 NULL, spare5 NULL, spare4 NULL,
spare3 NULL, spare2 NULL, sparel NULL, spareO NULL

H

nmessageC assExt ensi on SEQUENCE {}

}

-- ASN1ISTOP

- LPP-TransactionID

The LPP-TransactionI D identifies a particular LPP transaction and the initiator of the transaction.

-- ASNLISTART
LPP- Tr ansacti onl D : : = SEQUENCE {
initiator Initiator,

t ransact i onNunber Transact i onNunber ,
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Initiator ::= ENUMERATED {
| ocati onServer,
t ar get Devi ce,
}
Transacti onNunber ::= | NTEGER (0. . 255)

-- ASNISTOP

6.3
— RequestCapabilities

The RequestCapabilities message body in a LPP message is used by the location server to request the target device

Message Body IEs

33

capability information for LPP and the supported individual positioning methods.

-- ASNLISTART
Request Capabi lities ::= SEQUENCE {
critical Extensions CHO CE {
cl CHO CE {

request Capabi lities-r9
spare3 NULL, spare2 NULL,

Request Capabi lities-r9-1Es,

sparel NULL

b
critical Extensi onsFuture SEQUENCE {}
}
}
Request Capabi l i ties-r9-1Es ::= SEQUENCE {

comonl EsRequest Capabi lities
a- gnss- Request Capabi lities
ot doa- Request Capabi lities
eci d- Request Capabi lities
epdu- Request Capabi lities

[[ sensor-RequestCapabilities-r13
t bs- Request Capabi i ties-r13
w an- Request Capabi i ties-r13
bt - Request Capabi | iti es-r13
11
}

-- ASNISTOP

— ProvideCapabilities

Commonl EsRequest Capabi lities
A- GN\SS- Request Capabi lities
OTDOA- Request Capabi lities
ECl D- Request Capabi lities
EPDU- Sequence

Sensor - Request Capabi | i ties-r13
TBS- Request Capabi | i ti es-r13
W.AN- Request Capabi i ties-r13
BT- Request Capabi | i ties-ri13
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OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,

OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL

Need
Need
Need
Need
Need

Need
Need
Need
Need

The ProvideCapabilities message body in a LPP message indicates the L PP capabilities of the target device to the

location server.
-- ASNLISTART
Provi deCapabi lities ::= SEQUENCE {
critical Ext ensi ons CHO CE {
cl CHO CE {

provi deCapabi lities-r9
spare3 NULL, spare2 NULL,

Provi deCapabi i ti es-r9-1Es,

sparel NULL

F
critical Ext ensi onsFut ure SEQUENCE {}
}
}
Provi deCapabi l i ties-r9-1Es ::= SEQUENCE {

comonl EsProvi deCapabi lities
a- gnss- Provi deCapabi lities
ot doa- Provi deCapabi lities
eci d- Provi deCapabi lities
epdu- Provi deCapabi lities

[[ sensor-Provi deCapabilities-r13
t bs- Provi deCapabi | i ties-r13
w an- Provi deCapabi l i ties-r13
bt - Provi deCapabi | i ti es-r13

Commonl EsProvi deCapabi lities
A- GN\SS- Provi deCapabi lities
OTDQA- Provi deCapabi lities
ECI D- Provi deCapabi l i ti es
EPDU- Sequence

Sensor - Provi deCapabi | i ti es-r13
TBS- Provi deCapabi | i ties-r13
WLAN- Pr ovi deCapabi l i ties-r13
BT- Provi deCapabi l i ties-r13
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11
}

-- ASNISTOP

- RequestAssistanceData

The RequestAssistanceData message body in a LPP message is used by the target device to request assistance data from
the location server.

-- ASNLISTART
Request Assi st anceDat a :: = SEQUENCE {
critical Ext ensi ons CHO CE {
cl CHQO CE {

request Assi st anceDat a-r 9 Request Assi st anceDat a-r 9- | Es,
spare3 NULL, spare2 NULL, sparel NULL

F
critical Extensi onsFuture SEQUENCE {}
}
}
Request Assi st anceData-r9-1Es ::= SEQUENCE {
commonl EsRequest Assi st anceDat a Commonl EsRequest Assi st anceDat a COPTI ONAL,
a- gnss- Request Assi st anceDat a A- G\SS- Request Assi st anceDat a OPTI ONAL,
ot doa- Request Assi st anceDat a OTDOA- Request Assi st anceDat a OPTI ONAL,
epdu- Request Assi st anceDat a EPDU- Sequence OPTI ONAL,
[[ sensor-Request Assi st anceDat a-r 14
Sensor - Request Assi st anceDat a-r 14 OPTI ONAL,
t bs- Request Assi st anceData-r14  TBS- Request Assi st anceDat a-r 14 OPTI ONAL,
w an- Request Assi st anceDat a-r 14 W.AN- Request Assi st anceDat a-r 14 OPTI ONAL
11
}
-- ASN1ISTOP

- ProvideAssistanceData

The ProvideAssistanceData message body in a L PP message is used by the location server to provide assistance datato
the target device either in response to arequest from the target device or in an unsolicited manner.

-- ASNLISTART
Provi deAssi st anceData :: = SEQUENCE {
critical Extensions CHO CE {
cl CHO CE {

provi deAssi st anceDat a-r 9 Provi deAssi st anceDat a- r 9- | Es,
spare3 NULL, spare2 NULL, sparel NULL

b
critical Ext ensi onsFut ure SEQUENCE {}
}
}
Provi deAssi st anceDat a-r9-1Es ::= SEQUENCE {
commonl EsProvi deAssi st anceDat a Commonl EsPr ovi deAssi st anceDat a OPTI ONAL, -- Need ON
a- gnss- Provi deAssi st anceDat a A- G\SS- Pr ovi deAssi st anceDat a OPTI ONAL, -- Need ON
ot doa- Pr ovi deAssi st anceDat a OTDOA- Provi deAssi st anceDat a OPTI ONAL, -- Need ON
epdu- Provi de- Assi st ance- Dat a EPDU- Sequence OPTI ONAL, -- Need ON
[
sensor - Provi deAssi st anceDat a-r 14 Sensor - Provi deAssi st anceDat a-r 14 OPTI ONAL, -- Need ON
t bs- Provi deAssi st anceDat a-r 14 TBS- Provi deAssi st anceDat a-r 14 OPTI ONAL, -- Need ON
w an- Provi deAssi st anceDat a-r 14 WLAN- Pr ovi deAssi st anceDat a-r 14 OPTI ONAL -- Need ON
11
}
-- ASNLSTOP
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ProvideAssistanceData field descriptions

commonlEsProvideAssistanceData
This IE is provided for future extensibility and should not be included in this version of the protocol.

- RequestLocationInformation

The RequestLocationl nformation message body in a L PP message is used by the location server to request positioning
measurements or a position estimate from the target device.

-- ASNLISTART
Request Locat i onl nformati on ::= SEQUENCE {
critical Extensions CHO CE {
cl CHO CE {

request Locat i onl nf or mati on-r9 Request Locat i onl nf or mati on-r 9-1 Es,
spare3 NULL, spare2 NULL, sparel NULL

H
critical Extensi onsFuture SEQUENCE {}
}
}
Request Locat i onl nformation-r9-1Es ::= SEQUENCE {
commonl EsRequest Locat i onl nf or mat i on
Commonl EsRequest Locat i onl nf or mati on OPTI ONAL, -- Need ON
a- gnss- Request Locati onl nformati on  A- GNSS- Request Locat i onl nf or mati on OPTI ONAL, -- Need ON
ot doa- Request Locat i onl nf or mati on OTDQA- Request Locat i onl nf or mati on OPTI ONAL, -- Need ON
eci d- Request Locat i onl nf or mati on ECI D- Request Locat i onl nf or nat i on OPTI ONAL, -- Need ON
epdu- Request Locat i onl nf or mati on EPDU- Sequence OPTI ONAL, -- Need ON
[l
sensor - Request Locat i onl nfornati on-r 13
Sensor - Request Locat i onl nf or mati on-r 13
OPTI ONAL, -- Need ON
t bs- Request Locat i onl nformati on-r13 TBS- Request Locati onl nfornation-r13 OPTI ONAL, -- Need ON
w an- Request Locat i onl nf or mat i on-r 13 W.AN- Request Locat i onl nf or nat i on-r 13 OPTI ONAL, -- Need ON
bt - Request Locat i onl nf or mati on-r13 BT- Request Locat i onl nf or nat i on-r 13 CPTI ONAL -- Need ON
11
}

-- ASNISTOP

RequestLocationInformation field descriptions

commonlEsRequestLocationIinformation

This field specifies the location information type requested by the location server and optionally other configuration
information associated with the requested location information. This field should always be included in this version of
the protocol.

- ProvideLocationInformation

The ProvidelL ocationl nformation message body in a LPP message is used by the target device to provide positioning
measurements or position estimates to the location server.

- - ASNISTART
Provi deLocat i onl nformation ::= SEQUENCE {
critical Ext ensi ons CHO CE {
cl CHO CE {

provi deLocati onl nformati on-r9 Provi deLocat i onl nf or nati on-r9- 1 Es,
spare3 NULL, spare2 NULL, sparel NULL

b
critical Extensi onsFuture SEQUENCE {}
}
}
Provi deLocati onl nformati on-r9-1Es ::= SEQUENCE {

commonl EsProvi deLocat i onl nf or mati on
Commonl EsProvi deLocat i onl nf or mati on OPTI ONAL,
a- gnss- Provi deLocat i onl nf or mat i on A- GNSS- Pr ovi deLocat i onl nf or mat i on OPTI ONAL,

ot doa- Provi deLocat i onl nf or mati on OTDQA- Pr ovi deLocat i onl nf or mati on OPTI ONAL,
eci d- Provi deLocat i onl nf or mati on ECI D- Provi deLocat i onl nf or mati on OPTI ONAL,
epdu- Provi deLocat i onl nf or mati on EPDU- Sequence OPTI ONAL,
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Sensor - Provi deLocat i onl nformati on-r 13

OPTI ONAL,

t bs- Provi deLocati onl nformati on-r13 TBS-Provi deLocati onl nformati on-r13 OPTI ONAL,
w an- Provi deLocati onl nfornmati on-r 13 W.AN- Provi deLocat i onl nf or mati on-r13 OPTI ONAL,

bt - Provi deLocat i onl nf ormati on-r 13

11
}

-- ASNISTOP

— Abort

BT- Pr ovi deLocat i onl nf or mati on-r 13

OPTI ONAL

The Abort message body in a L PP message carries a request to abort an ongoing L PP procedure.

-- ASNLSTART
Abort ::= SEQUENCE {
critical Ext ensi ons CHO CE {
cl CHO CE {
abort-r9 Abort-r9-1Es,
spare3 NULL, spare2 NULL, sparel NULL
F
critical Extensi onsFuture SEQUENCE {}
}
}
Abort-r9-1Es ::= SEQUENCE {
common| EsAbor t Commonl EsAbor t
epdu- Abor t EPDU- Sequence
}
-- ASNLISTOP

OPTI ONAL,

OPTI ONAL

Need ON

Need ON

The Error message body in a L PP message carries information concerning a L PP message that was received with

- Error

errors.

- - ASNLSTART

Error ::= CHO CE {
error-r9 Error-r9-1Es,
critical Ext ensi onsFut ure SEQUENCE {}

}

Error-r9-1Es ::= SEQUENCE {
comonl ESError Commonl ESErr or
epdu- Error EPDU- Sequence

}

-- ASN1ISTOP

6.4 Common IEs

OPTI ONAL,

OPTI ONAL

Need ON

Need ON

Common |Es comprise IEs that are applicable to more than one LPP positioning method.

6.4.1 Common Lower-Level IEs

- AccessTypes

The |E AccessTypesis used to indicate several cellular access types using a bit map.

-- ASN1ISTART

AccessTypes ::= SEQUENCE {
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accessTypes BI T STRI NG { eutra (0),
utra (1),
gsm (2),
nb-i ot (3),
nr-v1510 (4) } (SIZE (1..8)),
}
-- ASNLSTOP
AccessTypes field descriptions
accessTypes

This field specifies the cellular access type(s). This is represented by a bit string, with a one-value at the bit position
means the particular access type is addressed; a zero-value means not addressed.

- ARFCN-ValueEUTRA

The |lEs ARFCN-ValueEUTRA and ARFCN-ValueEUTRA-v9a0 are used to indicate the ARFCN of the E-UTRA carrier
frequency, as defined in [12].

-- ASNLISTART

ARFCN- Val ueEUTRA :: = | NTEGER (0. . maxEARFCN)

ARFCN- Val ueEUTRA-v9a0 :: = | NTEGER ( maxEARFCN- Pl us1. . max EARFCN2)

ARFCN- Val ueEUTRA-r14 :: = I NTEGER (0. . maxEARFCN2)

max EARFCN I NTEGER ::= 65535 -- Maxinum val ue of EUTRA carrier frequency
max EARFCN- Pl us1 I NTEGER ::= 65536 -- Lowest val ue extended EARFCN range

max EARFCN2 I NTEGER ::= 262143 -- Highest val ue extended EARFCN range

-- ASNLISTOP

NOTE: For fields using the original value range, as defined by 1E ARFCN-ValueEUTRA i.e. without suffix, value
maxEARFCN indicates that the E-UTRA carrier frequency is indicated by means of an extension.

- ARFCN-ValueNR

The lE ARFCN-ValueNR is used to indicate the ARFCN applicable for adownlink, uplink or bi-directional (TDD) NR
global frequency raster, as defined in 3GPP TS 38.101-2 [34].

-- ASNLISTART
ARFCN- Val ueNR-r 15 ::= | NTEGER (0. .3279165)

-- ASNISTOP

- ARFCN-ValueUTRA

The |E ARFCN-ValueUTRA is used to indicate the ARFCN of the UTRA carrier frequency, as defined in [13].
- - ASNLSTART
ARFCN- Val ueUTRA :: = | NTEGER (0..16383)

-- ASN1ISTOP

- CarrierFreq-NB

The lE CarrierFreg-NB is used to provide the NB-10T carrier frequency, as defined in TS 36.101 [21].
-- ASNISTART

CarrierFreg-NB-r14 ::= SEQUENCE {

ETSI



3GPP TS 36.355 version 15.1.0 Release 15 38 ETSI TS 136 355 V15.1.0 (2018-10)

carrierFreqg-ri4 ARFCN- Val ueEUTRA-T 14,

carrierFreqOfset-ri4 CarrierFreqOi fset NB-r14 OPTI ONAL,
}
-- ASNISTOP

CarrierFreq-NB field descriptions

carrierFreq
This field specifies the ARFCN applicable for the NB-IoT carrier frequency as defined in TS 36.101 [21, Table 5.7.3-1].

carrierFreqOffset
This field specifies the offset of the NB-loT channel number to EARFCN as defined in TS 36.101 [21].

- CarrierFreqOffsetNB
The |E CarrierFregOffsetNB is used to provide the offset of the NB-10T channel number to EARFCN of a NB-10T carrier.
-- ASNLISTART
CarrierFreqOffsetNB-r14 ::= ENUMERATED {
v-10, v-9, v-8, v-7, v-6, v-5, v-4, v-3, v-2, v-1, v-0dot5,
v0, vi, v2, v3, v4, V5, v6, v7, v8, V9
}
-- ASNISTOP

CarrierFreqOffsetNB field descriptions

CarrierFreqOffsetNB
This field specifies the offset of the NB-loT channel number to EARFCN as defined in TS 36.101 [21]. Value v-10
means -10, v-9 means -9, and so on.

- CellGloballdEUTRA-AnNdUTRA

The |E CellGlobal l[dEUTRA-ANdUTRA specifies the global Cell Identifier for EEUTRA or UTRA, the globally unique
identity of acell in E-UTRA or UTRA.

-- ASNLISTART
Cel | G obal | dEUTRA- AndUTRA : : = SEQUENCE {
pl m-ldentity SEQUENCE {
ncc SEQUENCE (SI ZE (3)) OF INTEGER (0..9),
mmc SEQUENCE (SI ZE (2..3)) OF INTEGER (0..9)
b,
cellldentity CHO CE {

eutra BIT STRING (S| ZE (28)),
utra BI T STRING (Sl ZE (32))

F
}
-- ASNLSTCP
CellGloballdEUTRA-ANdUTRA field descriptions
plmn-ldentity
This field identifies the PLMN of the cell as defined in [12].
cellldentity
This field defines the identity of the cell within the context of the PLMN as defined in [12] and [13]. The size of the bit
string allows for the 32-bit extended UTRAN cell ID; in case the cell ID is shorter, the first bits of the string are set to 0.

- CellGloballdGERAN

The IE CellGloballdGERAN specifies the global Cell Identifier for GERAN, the globally unique identity of acell in
GERAN.
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-- ASNLSTART
Cel | G obal | dGERAN : : = SEQUENCE {
pl m-ldentity SEQUENCE {
nmcc SEQUENCE (SI ZE (3)) OF I NTEGER (0..9),
mmc SEQUENCE (Sl ZE (2..3)) OF INTEGER (O0..9)
I
| ocat i onAr eaCode BI T STRING (SI ZE (16)),
cellldentity BI T STRING (SI ZE (16)),
}
-- ASNLSTOP
CellGloballdGERAN field descriptions
plmn-ldentity

This field identifies the PLMN of the cell.

locationAreaCode
This field is a fixed length code identifying the location area within a PLMN.

cellldentity
This field specifies the cell Identifier which is unigue within the context of the GERAN location area.

- ECGI

ThelE ECGI specifies the Evolved Cell Global Identifier (ECGI), the globally unique identity of acell in E-UTRA
[12].

NOTE: ThelE ECGI isaso used for NB-loT access.

-- ASNLISTART

ECG ::= SEQUENCE {
ncc SEQUENCE (SI ZE (3)) OF I NTEGER (0. .9),
mc SEQUENCE (SI ZE (2..3)) OF INTEGER (0..9),
cel lidentity  BIT STRING (Sl ZE (28))

}

-- ASNISTCP

- Ellipsoid-Point
The IE Ellipsoid-Point is used to describe a geographic shape as defined in 3GPP TS 23.032 [15].
-- ASNLISTART
El |i psoi d- Poi nt ::= SEQUENCE {
| atitudeSign ENUMERATED {north, south},
degreeslLatitude I NTEGER (0. .8388607), -- 23 bit field
degr eesLongi t ude | NTEGER (- 8388608. . 8388607) -- 24 bit field
}
-- ASNLISTOP

- Ellipsoid-PointWithUncertaintyCircle

The IE Ellipsoid-PointWithUncertaintyCircleis used to describe a geographic shape as defined in 3GPP TS 23.032
[15].

- - ASNISTART

El |i psoi d- Poi nt Wt hUncertai ntyG rcle ::= SEQUENCE {
| atitudeSi gn ENUMERATED {north, south},
degreeslLati tude | NTEGER (0. .8388607), -- 23 bit field
degr eesLongi t ude | NTEGER (- 8388608. . 8388607) , -- 24 bit field
uncertainty | NTEGER (0. .127)

}

-- ASNLISTOP
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- EllipsoidPointWithUncertaintyEllipse

The | E EllipsoidPointWithUncertaintyEllipse is used to describe a geographic shape as defined in 3GPP TS 23.032
[15].

-- ASN1ISTART

El I'i psoi dPoi nt Wt hUncertai ntyEl i pse ::= SEQUENCE {
| atitudeSign ENUMERATED {north, south},
degreeslLati tude | NTEGER (0. .8388607),
degreesLongi t ude | NTEGER (- 8388608. . 8388607) ,
uncert ai nt ySem Mj or I NTEGER (0. .127),
uncertai ntySem M nor I NTEGER (0. .127),
orientati onMaj or Axi s I NTEGER (0. .179),
confi dence | NTEGER (0. .100)

-- 23 bit field
-- 24 bit field

}
-- ASNLSTOP

- EllipsoidPointWithAltitude
The |E EllipsoidPointWithAltitude is used to describe a geographic shape as defined in 3GPP TS 23.032[15].

-- ASNISTART

El |'i psoi dPoi nt Wt hAl titude :
| atitudeSign

: = SEQUENCE {
ENUMERATED {north, south},

degreeslLatitude I NTEGER (0. .8388607), -- 23 bit field
degr eesLongi t ude | NTEGER (- 8388608. . 8388607), -- 24 bit field
al titudeD rection ENUMERATED { hei ght, dept h},
al titude | NTEGER (0. .32767) -- 15 bit field
}
-- ASNLISTOP

- EllipsoidPointWithAltitudeAndUncertaintyEllipsoid

The | E Ellipsoi dPointWithAltitudeAndUncertaintyEllipsoid is used to describe a geographi c shape as defined in 3GPP
TS23.032[15].

-- ASNISTART

El |i psoi dPoi nt Wt hAl titudeAndUncertai ntyEl |ipsoid ::= SEQUENCE {

| atitudeSign ENUMERATED {north, south},

degreeslLati tude | NTEGER (0. .8388607), -- 23 bit field
degr eesLongi t ude | NTEGER (- 8388608. . 8388607), -- 24 bit field
altitudeDi rection ENUMERATED { hei ght, dept h},

altitude | NTEGER (0. . 32767), -- 15 bit field

uncert ai nt ySem Mj or
uncert ai nt ySem M nor
orientati onMaj or Axi s
uncertaintyAltitude

confi dence

| NTEGER (0. .127),
| NTEGER (0. . 127),
| NTEGER (0. .179),
| NTEGER (0. . 127),
| NTEGER (0. . 100)
}

-- ASN1ISTOP

- EllipsoidArc
The |E EllipsoidArc is used to describe a geographic shape as defined in 3GPP TS 23.032 [15].

-- ASNISTART

El |'i psoi dArc ::= SEQUENCE {

| atitudeSign ENUMERATED {north, south},

degreeslLati tude | NTEGER (0. .8388607), -- 23 bit field
degr eesLongi t ude | NTEGER (- 8388608. . 8388607), -- 24 bit field
i nner Radi us I NTEGER (0. .65535), -- 16 bit field,

uncert ai nt yRadi us

| NTEGER (0. .127),
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of f set Angl e I NTEGER (0. .179),
i ncl udedAngl e I NTEGER (0. .179),
confi dence I NTEGER (0. .100)
}
-- ASNISTOP

- EPDU-Sequence

The EPDU-Sequence contains | Es that are defined externally to LPP by other organizations.

-- ASNLISTART
EPDU- Sequence ::= SEQUENCE (S| ZE (1..nmaxEPDU)) OF EPDU
maxEPDU | NTEGER :: = 16
EPDU : : = SEQUENCE {

ePDU- | denti fi er EPDU- | dent i fi er,

ePDU- Body EPDU- Body
}
EPDU- | denti fier ::= SEQUENCE {

ePDU- 1 D EPDU- | D,

ePDU- Nane EPDU- Nane OPTI ONAL,
}
EPDU- I D ::= | NTEGER (1..256)
EPDU- Nane ::= VisibleString (SIZE (1..32))
EPDU- Body ::= OCTET STRI NG
-- ASNISTOP

EPDU-Sequence field descriptions
EPDU-ID

This field provides a unique integer ID for the externally defined positioning method. Its value is assigned to the
external entity that defines the EPDU. See table External PDU Identifier Definition for a list of external PDU identifiers
defined in this version of the specification.

EPDU-Name

This field provides an optional character encoding which can be used to provide a quasi-unique name for an external
PDU - e.g., by containing the name of the defining organization and/or the name of the associated public or
proprietary standard for the EPDU.

EPDU-Body
The content and encoding of this field are defined externally to LPP.

External PDU Identifier Definition

EPDU-ID EPDU Defining entity Method name Reference
1 OMA LOC OMA LPP extensions (LPPe) OMA-TS-LPPe-V1_0
[20]

- HighAccuracyEllipsoidPointWithUncertaintyEllipse

The IE HighAccuracyEllipsoidPointWithUncertaintyEllipse is used to describe a geographic shape as defined in 3GPP
TS23.032[15].

- - ASNISTART

Hi ghAccur acyEl | i psoi dPoi nt Wt hUncertai ntyEl | i pse-r15 ::= SEQUENCE {
degreesLatitude-r15 | NTEGER( - 2147483648. . 2147483647) ,
degreesLongi t ude-r 15 | NTEGER( - 2147483648. . 2147483647) ,
uncertai ntySemi Maj or - r 15 | NTEGER (0. . 255),
uncertai ntySemi M nor-r 15 I NTEGER (0. . 255),
orientati onMaj or Axi s-r15 I NTEGER (0. .179),
confi dence-r15 I NTEGER (0. .100)
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-- ASN1ISTOP

- HighAccuracyEllipsoidPointWithAltitudeAndUncertaintyEllipsoid

The IE HighAccuracyEllipsoi dPointWithAltitudeAndUncertaintyEllipsoid is used to describe a geographic shape as
defined in 3GPP TS 23.032 [15].

-- ASNLISTART

Hi ghAccur acyEl | i psoi dPoi nt Wt hAl ti tudeAndUncertai ntyEl | i psoid-r15 ::= SEQUENCE {
degreeslLatitude-ri15 | NTECER( - 2147483648. . 2147483647) ,
degreesLongi t ude-r 15 | NTEGER( - 2147483648. . 2147483647) ,
altitude-r15 | NTEGER( - 64000. . 1280000) ,
uncertai ntySemi Maj or - r 15 | NTEGER (0. . 255),
uncertai ntySenm M nor-r 15 | NTEGER (0. . 255),
orientati onMaj or Axi s-r15 I NTEGER (0. .179),
hori zont al Confi dence-r 15 I NTEGER (0. .100),
uncertaintyAltitude-r15 | NTEGER (0. . 255),
verti cal Confidence-r 15 | NTEGER (0. .100)

}

-- ASN1ISTOP

— HorizontalVelocity

The |E Horizontal Vel ocity is used to describe a velocity shape as defined in 3GPP TS 23.032 [15].

-- ASN1START
Hori zontal Vel ocity ::= SEQUENCE {
beari ng | NTEGER( 0. . 359) ,
hori zont al Speed | NTEGER( 0. . 2047)
}
-- ASNLISTOP

- HorizontalWithVerticalVelocity

The |E HorizontalWithVertical Velocity is used to describe avelocity shape as defined in 3GPP TS 23.032 [15].

-- ASNLISTART
Hori zontal Wt hVertical Vel ocity ::= SEQUENCE {
beari ng | NTEGER( 0. . 359) ,
hori zont al Speed | NTEGER( 0. . 2047) ,
vertical Direction ENUMERATED{ upwar d, downwar d},
verti cal Speed | NTEGER( 0. . 255)
}
-- ASNLISTOP

— HorizontalVelocityWithUncertainty

The |E Horizontal Vel ocityWithUncertainty is used to describe a velocity shape as defined in 3GPP TS 23.032 [15].

-- ASNLISTART

Hori zont al Vel oci tyWthUncertainty ::= SEQUENCE {
beari ng I NTEGER( 0. . 359),
hori zont al Speed | NTEGER( 0. . 2047) ,
uncert ai nt ySpeed | NTEGER( 0. . 255)

}

-- ASNLISTOP
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- HorizontalWithVerticalVelocityAndUncertainty

The |E HorizontalWithVertical VelocityAndUncertainty is used to describe a velocity shape as defined in 3GPP TS
23.032 [15].

-- ASNLISTART

Hori zontal Wt hVerti cal Vel oci t yAndUncertai nty ::= SEQUENCE {
beari ng | NTEGER( 0. . 359) ,
hori zont al Speed | NTEGER( 0. . 2047) ,
vertical Direction ENUMERATED{ upwar d, downwar d},
verti cal Speed | NTEGER( 0. . 255) ,
hori zont al Uncertai nt ySpeed | NTEGER(O. . 255),
verti cal Uncert ai nt ySpeed | NTEGER( 0. . 255)

}

-- ASN1ISTOP

- LocationCoordinateTypes

The |IE LocationCoordinateTypes defines alist of possible geographic shapes as defined in 3GPP TS 23.032 [15].

-- ASNISTART
Locat i onCoor di nat eTypes ::= SEQUENCE {
el | i psoi dPoi nt BOOLEAN,
el I'i psoi dPoi nt Wt hUncertaintyCircle BOOLEAN,
el i psoi dPoi nt Wt hUncertai ntyEl | i pse BOOLEAN,
pol ygon BOOLEAN,
el i psoi dPoi nt Wt hAl titude BOOLEAN,
el l'i psoi dPoi nt Wt hAl titudeAndUncertai ntyEl|ipsoid BOOLEAN,
el l'i psoi dArc BOOLEAN,
[l
hi ghAccur acyEl | i psoi dPoi nt Wt hUncertai ntyEl i pse-r15 BOOLEAN OPTI ONAL,
hi ghAccur acyEl | i psoi dPoi nt Wt hAl titudeAndUncertaintyEl | i psoid-r15 BOOLEAN CPTI ONAL
11
}
-- ASN1ISTOP

- NCGI

The IENCGI specifiesthe NR Cell Global Identifier (NCGI) which is used to identify NR cells globally (3GPP TS
38.331[35]).

- - ASNISTART

NCA -r 15 :: = SEQUENCE {
ncc-r 15 SEQUENCE ( SI ZE (3)) OF I NTEGER (0..9),
mmc-r 15 SEQUENCE (SIZE (2..3)) OF |INTEGER (0..9),
nr-cellidentity-r15 BI T STRI NG (SI ZE (36))

}

-- ASN1ISTOP

- PeriodicAssistanceDataControlParameters

The |E PeriodicAssistanceDataControl Parameters is used in a periodic assistance data delivery procedure as described
in sub-clauses 5.2.1aand 5.2.2a

-- ASNLISTART

Per i odi cAssi st anceDat aContr ol Par anet ers-r 15 :: = SEQUENCE {
peri odi cSessi onl D-r 15 Per i odi cSessi onl D-r 15,

}

Peri odi cSessi onl D-r15 ::= SEQUENCE {
peri odi cSessionlnitiator-r15 ENUMERATED { | ocationServer, targetDevice, ... },
peri odi cSessi onNunber -r 15 I NTEGER (0. .255),
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}
-- ASNLISTCP

PeriodicAssistanceDataControlParameters field descriptions

periodicSessionID
This field identifies a particular periodic assistance data delivery session and the initiator of the session.

- Polygon
The |E Polygon is used to describe a geographic shape as defined in 3GPP TS 23.032 [15].
-- ASNLISTART
Pol ygon ::= SEQUENCE (Sl ZE (3..15)) OF Pol ygonPoi nts
Pol ygonPoi nts ::= SEQUENCE {
| atitudeSign ENUMERATED { north, south},
degreeslLatitude I NTEGER (0. .8388607), -- 23 bit field
degr eesLongi t ude | NTEGER (- 8388608. . 8388607) -- 24 bit field
}
-- ASNLISTOP

- PositioningModes

The |E PositioningModes is used to indicate several positioning modes using a bit map.

-- ASNLISTART
Posi ti oni nghbdes ::= SEQUENCE {
poshMbdes Bl T STRI NG { st andal one (0),
ue- based (1),
ue-assisted (2) } (SIZE (1..8)),
}
-- ASNISTOP
PositioningModes field descriptions
posModes

This field specifies the positioning mode(s). This is represented by a bit string, with a one-value at the bit position
means the particular positioning mode is addressed; a zero-value means not addressed.

- Segmentationinfo

The |E Segmentationlnfo is used by a sender to indicate that L PP message segmentation is used, as specified in
sub-clause 4.3.5.

-- ASNLSTART
Segnent ati onl nfo-r14 ::= ENUVERATED { noMoreMessages, noreMessagesOnTheVay }

-- ASN1ISTOP

Segmentationinfo field descriptions

Segmentationinfo

noMoreMessages indicates that this is the only or last LPP message segment used to deliver the entire message
body.

moreMessagesOnTheWay indicates that this is one of multiple LPP message segments used to deliver the entire
message body.
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- VelocityTypes
The IE VelocityTypes defines alist of possible velocity shapes as defined in 3GPP TS 23.032 [15].
-- ASN1START
Vel oci tyTypes ::= SEQUENCE {
hori zont al Vel ocity BOOLEAN,
hori zontal Wt hVertical Vel ocity BOOLEAN,
hori zont al Vel oci t yWt hUncertainty BOOLEAN,
hori zontal Wt hVertical Vel oci t yAndUncertai nty BOOLEAN,
}
-- ASNISTOP

6.4.2 Common Positioning

- CommonlEsRequestCapabilities

The Commonl EsRequestCapabilities carries common | Es for a Request Capabilities L PP message Type.
-- ASN1START
Commonl EsRequest Capabi lities ::= SEQUENCE {
[
| pp- message- segnent ati on-reqg-r14 BI T STRI NG { server ToTarget (0),
target ToServer (1) } OPTI ONAL -- Need ON
1]

}
-- ASNISTCP

CommonlEsRequestCapabilities field descriptions

Ipp-message-segmentation-req

This field, if present, indicates that the target device is requested to provide its LPP message segmentation
capabilities.

If bit O is set to value 1, it indicates that the server is able to send segmented LPP messages to the target device; if bit
0 is set to value 0 it indicates that the server is not able to send segmented LPP messages to the target device.

If bit 1 is set to value 1, it indicates that the server is able to receive segmented LPP messages from the target device;
if bit 1 is set to value 0 it indicates that the server is not able to receive segmented LPP messages from the target
device.

- CommonlEsProvideCapabilities

The Commonl EsProvideCapabilities carries common | Es for a Provide Capabilities LPP message Type.

-- ASNLISTART

Commonl EsProvi deCapabi lities ::= SEQUENCE {
L[ . . .
segnent ati onl nfo-r14 Segnent ati onl nfo-r 14 OPTI ONAL, -- Cond Segnentation

| pp- nessage- segnent ati on-r 14 BI T STRING { serverToTarget (0),
target ToServer (1) } OPTI ONAL
11

}
-- ASNLSTCP
Conditional presence Explanation
Segmentation This field is optionally present, need OP, if Ipp-message-segmentation-req has been

received from the location server with bit 1 (targetToServer) set to value 1. The field shall
be omitted if Ipp-message-segmentation-req has not been received in this location
session, or has been received with bit 1 (targetToServer) set to value 0.
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CommonlEsProvideCapabilities field descriptions

segmentationinfo
This field indicates whether this ProvideCapabilities message is one of many segments, as specified in sub-clause
4.3.5.

Ipp-message-segmentation

This field, if present, indicates the target device's LPP message segmentation capabilities.

If bit O is set to value 1, it indicates that the target device supports receiving segmented LPP messages; if bit O is set
to value 0 it indicates that the target device does not support receiving segmented LPP messages.

If bit 1 is set to value 1, it indicates that the target device supports sending segmented LPP messages; if bit 1 is set to
value 0 it indicates that the target device does not support sending segmented LPP messages.

- CommonlEsRequestAssistanceData

The Commonl EsRequestAssistanceData carries common | Es for a Request Assistance Data L PP message Type.

-- ASNLISTART
Commonl EsRequest Assi st anceData :: = SEQUENCE {
pri maryCel I 1 D ECG OPTI ONAL, -- Cond EUTRA
[l . . .
segnent ati onl nfo-r14 Segnent ati onl nfo-r14 OPTI ONAL -- Cond Segnentati on

11,
[l
peri odi cAssi st anceDat aReq- r 15
Peri odi cAssi st anceDat aCont r ol Par anet er s-r 15

OPTI ONAL, -- Cond Per ADr eq
primaryCel | | D-r 15 NCG -r 15 OPTI ONAL -- Cond NR
11
}
-- ASNLSTCP
Conditional presence Explanation

EUTRA The field is mandatory present for E-UTRA or NB-10T access. The field shall be omitted
for non-EUTRA and non-NB-IoT user plane support.

Segmentation This field is optionally present, need OP, if Ipp-message-segmentation-req has been
received from the location server with bit 1 (targetToServer) set to value 1. The field shall
be omitted if Ipp-message-segmentation-req has not been received in this location
session, or has been received with bit 1 (targetToServer) set to value 0.

PerADreq The field is mandatory present if the target device requests periodic assistance data
delivery. Otherwise it is not present.

NR The field is mandatory present for NR access. The field shall be omitted for non-NR user
plane support.

CommonlEsRequestAssistanceData field descriptions

primaryCelllD

This parameter identifies the current primary cell for the target device.

segmentationinfo

This field indicates whether this RequestAssistanceData message is one of many segments, as specified in sub-

clause 4.3.5.

periodicAssistanceDataReq

This field indicates a request for periodic assistance data delivery, as specified in sub-clauses 5.2.1a.

- CommonlEsProvideAssistanceData

The Commonl EsProvideAssistanceData carries common IEs for a Provide Assistance Data L PP message Type.

-- ASNLISTART
Commonl EsProvi deAssi st anceData :: = SEQUENCE {
[ _ _
segnent ati onl nfo-r14 Segnent ati onl nfo-r14 OPTI ONAL -- Need ON

11,
[l

peri odi cAssi stanceDat a-r 15 Peri odi cAssi st anceDat aCont r ol Par anet er s-r 15
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OPTI ONAL -- Cond Per AD
1]
}
-- ASNLSTOP
Conditional presence Explanation
PerAD The field is mandatory present in a periodic assistance data delivery session. Otherwise it
is not present.

CommonlEsRequestAssistanceData field descriptions

segmentationinfo
This field indicates whether this ProvideAssistanceData message is one of many segments, as specified in sub-clause
4.3.5.

periodicAssistanceData
This field indicates a periodic assistance data delivery, as specified in sub-clauses 5.2.1a and 5.2.2a.

- CommonlEsRequestLocationIinformation

The Commonl EsRequestLocationl nformation carries common | Es for a Request Location Information LPP message
Type.

- - ASNISTART
Commonl EsRequest Locat i onl nformati on :: = SEQUENCE {
| ocati onl nformati onType Locat i onl nf or nat i onType,
tri ggeredReporting TriggeredReportingCriteria OPTlI ONAL, -- Cond ECI D
peri odi cal Reporting Peri odi cal ReportingCriteria OPTI ONAL, -- Need ON
addi ti onal | nf or mati on Addi ti onal | nf or nati on OPTI ONAL, -- Need ON
qos QS OPTI ONAL, -- Need ON
envi ronment Envi r onnent COPTI ONAL, -- Need ON
| ocat i onCoor di nat eTypes Locat i onCoor di nat eTypes OPTI ONAL, -- Need ON
vel oci t yTypes Vel oci t yTypes OPTI ONAL, -- Need ON
[
nessageSi zeLi mi t NB-r 14 MessageSi zeLi nmit NB-r 14 OPTI ONAL -- Need ON
11,
[
segment ati onl nfo-r 14 Segnent at i onl nf o-r 14 CPTI ONAL -- Need ON
11
}
Locat i onl nfor mati onType ::= ENUMERATED {
| ocati onEsti mat eRequi r ed,
| ocat i onMeasur enent sRequi r ed,
| ocati onEsti mat ePref erred,
| ocat i onMeasur enment sPreferred,
}
Peri odi cal ReportingCriteria ::= SEQUENCE {
reporti ngAmount ENUMERATED {
ral, ra2, ra4, ra8, ral6, ra32,
raé4, ra-Infinity
} DEFAULT ra-Infinity,
reportingl nterval ENUMERATED {
noPeri odi cal Reporting, riO-25,
rio-5, ril, ri2, ri4, ri8, ril6, ri32, ri64
}
}
TriggeredReportingCriteria ::= SEQUENCE {
cel | Change BOOLEAN,
reportingDuration Reporti ngDur at i on,
}
ReportingDuration ::= | NTEGER (0. . 255)
Addi ti onal I nformation ::= ENUMERATED {

onl yRet ur nl nf or mat i onRequest ed,
mayRet ur nAdi ti onal | nf or mati on,
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}
Q0S ::= SEQUENCE {
hori zont al Accur acy Hor i zont al Accur acy OPTI ONAL, -- Need ON
verti cal Coor di nat eRequest BOOLEAN,
vertical Accuracy Verti cal Accur acy OPTI ONAL, -- Need ON
responseTi nme ResponseTi me OPTI ONAL, -- Need ON
vel oci t yRequest BOOLEAN,
[[ responseTi meNB-r 14 ResponseTi neNB-r 14 OPTI ONAL -- Need ON
11,
[[ horizontal AccuracyExt-r15 Hor i zont al Accur acyExt -r 15 CPTI ONAL, Need ON
vertical AccuracyExt-r15 Verti cal AccuracyExt-r15 OPTI ONAL Need ON
11
}
Hori zont al Accuracy ::= SEQUENCE {
accur acy | NTEGER( 0. . 127),
confi dence I NTEGER( 0. . 100),
}
Vertical Accuracy ::= SEQUENCE {
accuracy | NTEGER( 0. . 127),
confi dence | NTEGER( 0. . 100) ,
}
Hori zont al AccuracyExt-r15 ::= SEQUENCE {
accuracyExt-r15 | NTEGER( 0. . 255) ,
confidence-r15 | NTEGER( 0. . 100) ,
}
Vertical AccuracyExt-r15 ::= SEQUENCE {
accuracyExt-r15 I NTEGER( 0. . 255) ,
confi dence-r 15 | NTEGER( 0. . 100) ,
}
ResponseTi me ::= SEQUENCE {
time I NTEGER (1..128),
[[  responseTi meEar | yFix-r12 | NTEGER (1..128) OPTI ONAL Need ON
11,
[[ unit-r15 ENUMERATED { t en-seconds, } OPTI ONAL Need ON
11
}
ResponseTi meNB-r 14 :: = SEQUENCE {
ti meNB-r14 I NTEGER (1..512),
responseTi meEar | yFi xNB-r 14 | NTEGER (1..512) OPTI ONAL, Need ON
[[  unitNB-ri15 ENUVERATED { t en- seconds, } OPTI ONAL Need ON
11
}
Envi ronnent ::= ENUMERATED {
badAr ea,
not BadAr ea,
m xedAr ea,
}
MessageSi zeLi mi t NB-r 14 :: = SEQUENCE {
nmeasurenent Limt-r14 | NTEGER (1..512) CPTI ONAL, Need ON
}
-- ASNLISTOP
Conditional presence Explanation

ECID

The field is optionally present, need ON, if ECID is requested. Otherwise it is not present.
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CommonlEsRequestLocationinformation field descriptions

locationInformationType

This IE indicates whether the server requires a location estimate or measurements. For 'locationEstimateRequired’,
the target device shall return a location estimate if possible, or indicate a location error if not possible. For
'locationMeasurementsRequired', the target device shall return measurements if possible, or indicate a location error if
not possible. For 'locationEstimatePreferred’, the target device shall return a location estimate if possible, but may also
or instead return measurements for any requested position methods for which a location estimate is not possible. For
'locationMeasurementsPreferred’, the target device shall return location measurements if possible, but may also or
instead return a location estimate for any requested position methods for which return of location measurements is not
possible.

triggeredReporting
This IE indicates that triggered reporting is requested and comprises the following subfields:

- cellChange: If this field is set to TRUE, the target device provides requested location information each time the
primary cell has changed.

- reportingDuration: Maximum duration of triggered reporting in seconds. A value of zero is interpreted to mean
an unlimited (i.e. "infinite") duration. The target device should continue triggered reporting for the
reportingDuration or until an LPP Abort or LPP Error message is received.

The triggeredReporting field should not be included by the location server and shall be ignored by the target device if
the periodicalReporting IE or responseTime IE or responseTimeNB IE is included in
CommonlEsRequestLocationIinformation.

periodicalReporting
This IE indicates that periodic reporting is requested and comprises the following subfields:

- reportingAmount indicates the number of periodic location information reports requested. Enumerated values
correspond to 1, 2, 4, 8, 16, 32, 64, or infinite/indefinite number of reports. If the reportingAmount is
'infinite/indefinite’, the target device shou-Id continue periodic reporting until an LPP Abort message is received.
The value 'ral' shall not be used by a sender.

- reportinglInterval indicates the interval between location information reports and the response time
requirement for the first location information report. Enumerated values ri0-25, ri0-5, ril, ri2, ri4, ri8, ril6, ri32,
ri64 correspond to reporting intervals of 1, 2, 4, 8, 10, 16, 20, 32, and 64 seconds, respectively. Measurement
reports containing no measurements or no location estimate are required when a reportinginterval expires
before a target device is able to obtain new measurements or obtain a new location estimate. The value
'noPeriodicalReporting’ shall not be used by a sender.

additionallnformation

This IE indicates whether a target device is allowed to return additional information to that requested. If this IE
indicates 'onlyReturninformationRequested' then the target device shall not return any additional information to that
requested by the server. If this |IE indicates 'mayReturnAdditionallnformation’ then the target device may return
additional information to that requested by the server. If a location estimate is returned, any additional information is
restricted to that associated with a location estimate (e.g. might include velocity if velocity was not requested but
cannot include measurements). If measurements are returned, any additional information is restricted to additional
measurements (e.g. might include E-CID measurements if A-GNSS measurements were requested but not E-CID
measurements).

gos
This IE indicates the quality of service and comprises a number of sub-fields. In the case of measurements, some of
the sub-fields apply to the location estimate that could be obtained by the server from the measurements provided by
the target device assuming that the measurements are the only sources of error. Fields are as follows:

- horizontalAccuracy indicates the maximum horizontal error in the location estimate at an indicated confidence
level. The 'accuracy' corresponds to the encoded uncertainty as defined in 3GPP TS 23.032 [15] and
‘confidence' corresponds to confidence as defined in 3GPP TS 23.032 [15].

- verticalCoordinateRequest indicates whether a vertical coordinate is required (TRUE) or not (FALSE)

- verticalAccuracy indicates the maximum vertical error in the location estimate at an indicated confidence level
and is only applicable when a vertical coordinate is requested. The 'accuracy' corresponds to the encoded
uncertainty altitude as defined in 3GPP TS 23.032 [15] and 'confidence' corresponds to confidence as defined
in 3GPP TS 23.032 [15].

- responseTime
- time indicates the maximum response time as measured between receipt of the

RequestLocationInformation and transmission of a ProvideLocationInformation. If the unit field is absent,
this is given as an integer number of seconds between 1 and 128. If the unit field is present, the maximum
response time is given in units of 10-seconds, between 10 and 1280 seconds. If the periodicalReporting IE
is included in CommonlEsRequestLocationInformation, this field should not be included by the location
server and shall be ignored by the target device (if included).

- responseTimeEarlyFix indicates the maximum response time as measured between receipt of the
RequestLocationInformation and transmission of a ProvideLocationInformation containing early location
measurements or an early location estimate. If the unit field is absent, this is given as an integer number of
seconds between 1 and 128. If the unit field is present, the maximum response time is given in units of 10-
seconds, between 10 and 1280 seconds. When this IE is included, a target should send a
ProvideLocationInformation (or more than one ProvideLocationInformation if location information will not fit
into a single message) containing early location information according to the responseTimeEarlyFix IE and
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CommonlEsRequestLocationinformation field descriptions

a subsequent ProvideLocationInformation (or more than one ProvideLocationinformation if location
information will not fit into a single message) containing final location information according to the time IE. A
target shall omit sending a ProvideLocationInformation if the early location information is not available at
the expiration of the time value in the responseTimeEarlyFix IE. A server should set the
responseTimeEarlyFix IE to a value less than that for the time IE. A target shall ignore the
responseTimeEarlyFix IE if its value is not less than that for the time IE.

- unit indicates the unit of the time and responseTimeEarlyFix fields. Enumerated value 'ten-seconds'
corresponds to a resolution of 10 seconds. If this field is absent, the unit/resolution is 1 second.

- velocityRequest indicates whether velocity (or measurements related to velocity) is requested (TRUE) or not
(FALSE).

- responseTimeNB
If the periodicalReporting IE or responseTime IE is included in CommonlEsRequestLocationinformation, this
field should not be included by the location server and shall be ignored by the target device (if included).

- timeNB indicates the maximum response time as measured between receipt of the
RequestLocationInformation and transmission of a ProvideLocationInformation. If the unit field is absent,
this is given as an integer number of seconds between 1 and 512. If the unit field is present, the maximum
response time is given in units of 10-seconds, between 10 and 5120 seconds.

- responseTimeEarlyFixNB indicates the maximum response time as measured between receipt of the
RequestLocationinformation and transmission of a ProvideLocationInformation containing early location
measurements or an early location estimate. If the unit field is absent, this is given as an integer number of
seconds between 1 and 512. If the unit field is present, the maximum response time is given in units of 10-
seconds, between 10 and 5120 seconds. When this IE is included, a target should send a
ProvideLocationInformation (or more than one ProvideLocationInformation if location information will not fit
into a single message) containing early location information according to the responseTimeEarlyFixNB |E
and a subsequent ProvideLocationInformation (or more than one ProvideLocationIinformation if location
information will not fit into a single message) containing final location information according to the timeNB
IE. A target shall omit sending a ProvideLocationIinformation if the early location information is not available
at the expiration of the time value in the responseTimeEarlyFixNB IE. A server should set the
responseTimeEarlyFixNB IE to a value less than that for the timeNB IE. A target shall ignore the
responseTimeEarlyFixNB IE if its value is not less than that for the timeNB IE.

- unitNB indicates the unit of the timeNB and responseTimeEarlyFixNB fields. Enumerated value 'ten-
second' corresponds to a resolution of 10 seconds. If this field is absent, the unit/resolution is 1 second.

- horizontalAccuracyExt indicates the maximum horizontal error in the location estimate at an indicated
confidence level. The 'accuracyExt' corresponds to the encoded high accuracy uncertainty as defined in 3GPP
TS 23.032 [15] and 'confidence’ corresponds to confidence as defined in 3GPP TS 23.032 [15]. This field
should not be included by the location server and shall be ignored by the target device if the
horizontalAccuracy field is included in QoS.

- verticalAccuracyExt indicates the maximum vertical error in the location estimate at an indicated confidence
level and is only applicable when a vertical coordinate is requested. The 'accuracyExt' corresponds to the
encoded high accuracy uncertainty as defined in 3GPP TS 23.032 [15] and 'confidence’ corresponds to
confidence as defined in 3GPP TS 23.032 [15]. This field should not be included by the location server and
shall be ignored by the target device if the verticalAccuracy field is included in QoS.

All QoS requirements shall be obtained by the target device to the degree possible but it is permitted to return a
response that does not fulfill all QoS requirements if some were not attainable. The single exception is time and
timeNB which shall always be fulfilled — even if that means not fulfilling other QoS requirements.

A target device supporting NB-loT access shall support the responseTimeNB IE.

A target device supporting HA GNSS shall support the HorizontalAccuracyExt, VerticalAccuracyEx, and unit fields.
A target device supporting NB-1oT access and HA GNSS shall support the unitNB field.

environment
This field provides the target device with information about expected multipath and non line of sight (NLOS) in the
current area. The following values are defined:
- badArea: possibly heavy multipath and NLOS conditions (e.g. bad urban or urban).
- notBadArea: no or light multipath and usually LOS conditions (e.g. suburban or rural).
- mixedArea: environment that is mixed or not defined.
If this field is absent, a default value of 'mixedArea’ applies.

locationCoordinateTypes
This field provides a list of the types of location estimate that the target device may return when a location estimate is
obtained by the target.

velocityTypes
This fields provides a list of the types of velocity estimate that the target device may return when a velocity estimate is
obtained by the target.
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CommonlEsRequestLocationinformation field descriptions

messageSizeLimitNB
This field provides an octet limit on the amount of location information a target device can return.
- measurementLimit indicates the maximum amount of location information the target device should return in
response to the RequestLocationinformation message received from the location server.
The limit applies to the overall size of the LPP message at LPP level (LPP Provide Location Information), and
is specified in steps of 100 octets. The message size limit is then given by the value provided in
measurementLimit times 100 octets.

segmentationinfo
This field indicates whether this RequestLocationinformation message is one of many segments, as specified in
sub-clause 4.3.5

- CommonlEsProvideLocationInformation

The Commonl EsProvidelocationlnformation carries common IEs for a Provide Location Information LPP message
Type.

-- ASNLISTART
Commonl EsProvi deLocat i onl nformati on :: = SEQUENCE {
| ocati onEsti mat e Locat i onCoor di nat es OPTI ONAL,
vel oci t yEsti nat e Vel ocity CPTI ONAL,
| ocati onError Locati onError OPTI ONAL,
[[ ’earIyFi xReport-r12 Ear | yFi xReport-r12 CPTI ONAL
11,
[[ IocationSource-r13 Locat i onSour ce-r 13 OPTI ONAL,
| ocati onTi mest anp-r 13 UTCTi me OPTI ONAL
11,
[
segnent ati onl nfo-r14 Segnent ati onl nf o-r 14 OPTI ONAL -- Cond Segnentation
11
}
Locati onCoordi nates ::= CHO CE {
el | i psoi dPoi nt El I'i psoi d- Poi nt,
el i psoi dPoi nt Wt hUncertaintyCrcle El | i psoi d- Poi nt Wt hUncertaintyGircle,
el i psoi dPoi nt Wt hUncertai ntyEl | i pse El | i psoi dPoi nt Wt hUncertai ntyEl | i pse,
pol ygon Pol ygon,
el i psoi dPoi nt Wt hAl titude El |'i psoi dPoi nt Wt hAl titude,
el |i psoi dPoi nt Wt hAl titudeAndUncertai ntyEl|ipsoid
El |'i psoi dPoi nt Wt hAl titudeAndUncertai ntyEl | i psoi d,
el lipsoi dArc El I'i psoi dArc,
hi ghAccur acyEl | i psoi dPoi nt Wt hUncertaintyEl | i pse-v1510
Hi ghAccur acyEl | i psoi dPoi nt Wt hUncert ai nt yEl I i pse-r 15,
hi ghAccur acyEl | i psoi dPoi nt Wt hAl titudeAndUncertaintyEl |l i psoid-v1510
Hi ghAccur acyEl | i psoi dPoi nt Wt hAl tit udeAndUncert ai nt yEl | i psoi d-r 15
}
Vel ocity ::= CHO CE {
hori zont al Vel ocity Hori zont al Vel oci ty,
hori zontal Wt hVertical Vel ocity Hori zontal Wt hVerti cal Vel oci ty,
hori zont al Vel oci tyWthUncertainty Hor i zont al Vel oci t yW t hUncertai nty,
hori zontal Wt hVerti cal Vel oci t yAndUncert ai nty
Hori zont al Wt hVerti cal Vel oci t yAndUncert ai nty,
}
Locati onError ::= SEQUENCE {
| ocati onfail urecause Locat i onFai | ur eCause,
}
Locat i onFai | ureCause ::= ENUMERATED {
undef i ned,
request edMet hodNot Support ed,
posi ti onMet hodFai | ure,
peri odi cLocat i onMeasur enent sNot Avai | abl e,
}
Ear| yFi xReport-r12 ::= ENUMERATED {

noMbr eMessages,
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nor eMessagesOnTheWay
}
Locati onSource-r13 ::= BIT STRING { a-gnss (0),
w an (1),
bt (2),
tbs (3),
sensor (4),
ha- gnss-v1510 (5) } (SIZE(1..16))
-- ASNISTOP
Conditional presence Explanation
Segmentation This field is optionally present, need OP, if Ipp-message-segmentation-req has been

received from the location server with bit 1 (targetToServer) set to value 1. The field shall
be omitted if Ipp-message-segmentation-req has not been received in this location
session, or has been received with bit 1 (targetToServer) set to value 0.

CommonlEsProvideLocationinformation field descriptions

locationEstimate

This field provides a location estimate using one of the geographic shapes defined in 3GPP TS 23.032 [15]. Coding of
the values of the various fields internal to each geographic shape follow the rules in [15]. The conditions for including
this field are defined for the locationinformationType field in a Request Location Information message.

velocityEstimate
This field provides a velocity estimate using one of the velocity shapes defined in 3GPP TS 23.032 [15]. Coding of the
values of the various fields internal to each velocity shape follow the rules in [15].

locationError

This field shall be included if and only if a location estimate and measurements are not included in the LPP PDU. The
field includes information concerning the reason for the lack of location information. The LocationFailureCause
'periodicLocationMeasurementsNotAvailable' shall be used by the target device if periodic location reporting was
requested, but no measurements or location estimate are available when the reportinginterval expired.

earlyFixReport
This field shall be included if and only if the ProvideLocationInformation message contains early location
measurements or an early location estimate. The target device shall set the values of this field as follows:
- noMoreMessages: This is the only or last ProvideLocationIinformation message used to deliver the entire set of
early location information.
- moreMessagesOnTheWay: This is one of multiple ProvideLocationIinformation messages used to deliver the
entire set of early location information (if early location information will not fit into a single message).
If this field is included, the IE Segmentationinfo shall not be included.

locationSource
This field provides the source positioning technology for the location estimate. NOTE: In this version of the
specification, the entry 'tbs' is used only for TBS positioning based on MBS signals.

locationTimestamp
This field provides the UTC time when the location estimate is valid and should take the form of YYMMDDhhmmssZ.

segmentationinfo
This field indicates whether this ProvideLocationInformation message is one of many segments, as specified in
sub-clause 4.3.5

CommonlEsAbort

The Commonl EsAbort carries common |Es for an Abort L PP message Type.

-- ASNLISTART
Commonl EsAbort :: = SEQUENCE {
abort Cause ENUMERATED {
undef i ned,

st opPeri odi cReporti ng,
t ar get Devi ceAbort,
net wor kAbort ,

st opPeri odi cAssi st anceDat aDel i very-v1510

ASNLSTCOP
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CommonlEsAbort field descriptions

abortCause

This IE defines the request to abort an ongoing procedure. The abort cause 'stopPeriodicReporting’ should be used by
the location server to stop any ongoing location reporting configured as periodicalReporting or triggeredReporting in
the CommonlEsRequestLocationIinformation.

The abort cause 'stopPeriodicAssistanceDataDelivery' should be used by the location server or target device to stop
any ongoing periodic assistance data delivery, as specified in sub-clauses 5.2.1a and 5.2.2a.

— CommonlEsError

The Commonl EsError carries common IEs for an Error L PP message Type.

-- ASNLISTART
Commonl EsError ::= SEQUENCE {
error Cause ENUMERATED {
undef i ned,
| ppMessageHeader Error,
| ppMessageBodyEr r or,
epduError,

i ncorr ect Dat aVal ue,
| ppSegnent at i onErr or - v1450

}
-- ASNISTCP

CommonlEsError field descriptions

errorCause

This IE defines the cause for an error. 'IppMessageHeaderError', 'IppMessageBodyError' and 'epduError' is used if a
receiver is able to detect a coding error in the LPP header (i.e., in the common fields), LPP message body or in an
EPDU, respectively. 'IppSegmentationError' is used if a receiver detects an error in LPP message segmentation.

6.5 Positioning Method IEs
6.5.1 OTDOA Positioning

This subclause defines the information elements for downlink OTDOA positioning, which includes TBS positioning
based on PRS signals[2].

6.5.1.1 OTDOA Assistance Data
— OTDOA-ProvideAssistanceData

The |IE OTDOA-ProvideAssistanceData is used by the location server to provide assistance data to enable UE-assisted
downlink OTDOA. It may also be used to provide OTDOA positioning specific error reason.

Throughout Section 6.5.1, "assistance data reference cell” refersto the cell defined by the |E OTDOA-ReferenceCelllnfo
and "NB-IoT assistance data reference cell” refersto the cell defined by the IE OTDOA-ReferenceCelllnfoNB (see
section 6.5.1.2). "RSTD reference cell” applies only in Section 6.5.1.5.

If both IEs, OTDOA-ReferenceCelllnfo and OTDOA-ReferenceCellinfoNB are included in
OTDOA-ProvideAssistanceData, the assistance data reference cell and NB-IoT assistance data reference cell
correspond to the same cell, and the target device may assume that PRS and NPRS antenna ports are quasi co-located,
asdefined in [16].

Throughout Section 6.5.1, the term "cell" refersto "transmission point (TP)", unless distinguished in the field
description.
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NOTE 1. Thelocation server should include at least one cell for which the SFN can be obtained by the target
device, e.g. the serving cell, in the assistance data, either as the assistance data reference cell or in the
neighbour cell list. Otherwise the target device will be unable to perform the OTDOA measurement and
the positioning operation will fail.

NOTE 2: Due to support of cells containing multiple TPs and PRS-only TPs not associated with cells, the term
"cell" as used in section 6.5.1 may not always correspond to acell for the E-UTRAN.

NOTE 3: For NB-10T access, due to support of NPRS on multiple carriers, the term "cell" asused in section 6.5.1
refersto the anchor carrier, unless otherwise stated.

-- ASN1ISTART

OTDQA- Pr ovi deAssi st anceDat a

:: = SEQUENCE {

ot doa- Ref erenceCel | | nfo OTDOA- Ref erenceCel | | nfo OPTI ONAL, Need ON
ot doa- Nei ghbour Cel | I nf o OTDQOA- Nei ghbour Cel | | nf oLi st OPTI ONAL, Need ON
ot doa- Error OTDOA- Er r or OPTI ONAL, Need ON
[l
ot doa- Ref erenceCel | | nf oNB-r 14 OTDOA- Ref er enceCel | | nf oNB-r 14 OPTI ONAL, -- Need ON
ot doa- Nei ghbour Cel | | nf oNB-r14 OTDOA- Nei ghbour Cel | I nf oLi st NB-r14  OPTI ONAL -- Need ON

11

-- ASN1ISTOP

6.5.1.2 OTDOA Assistance Data Elements

- OTDOA-ReferenceCelllnfo

The IE OTDOA-ReferenceCellinfo is used by the location server to provide assistance data reference cell information
for OTDOA assistance data. The slot number offsets and expected RSTDs in OTDOA-Neighbour CellInfoList are
provided relative to the cell defined by thisIE. If earfcnRef of this assistance data reference cell is different from that of
the serving cell, the LPP layer shall inform lower layersto start performing inter-frequency RSTD measurements with
this cell and provide to lower layers the information about this assistance data reference cell, e.g. EARFCN and PRS
positioning occasion information.

NOTE: Thelocation server should always include the PRS configuration of the assistance data reference and
neighbour cells. Otherwise the UE may not meet the accuracy requirements as defined in [18].
-- ASNLISTART
OTDQOA- Ref erenceCel | I nfo :: = SEQUENCE {
physCel Il I d I NTEGER (0. . 503),
cell G obal I d ECA OPTI ONAL, -- Need ON
ear f cnRef ARFCN- Val ueEUTRA OPTI ONAL, -- Cond Not SanmeAsSer v0
ant ennaPor t Confi g ENUMERATED {portsl-or-2, ports4, ... }
OPTI ONAL, -- Cond Not SameAsServil
cpLength ENUMERATED { nornal, extended, ... },
prslnfo PRS- | nf o OPTI ONAL, -- Cond PRS
[[ earfcnRef-v9a0 ARFCN- Val ueEUTRA- v9a0 OPTI ONAL -~ Cond Not SameAsSer v2
11,
[[ tpld-r14 | NTEGER (0. .4095) OPTI ONAL, -- Need ON
cpLengt hCRS-r 14 ENUMERATED { nornal, extended, ... }
OPTI ONAL, -- Cond CRS
sameMBSFNconf i gRef -r14 BOOLEAN OPTI ONAL, -- Need ON
dl Bandwi dt h-r 14 ENUMERATED {n6, n15, n25, n50, n75, nl00}
OPTI ONAL, -- Cond Not SanmeAsServ3
addPRSconfi gRef -r 14 SEQUENCE (S| ZE (1..nmaxAddPRSconfig-r14)) OF PRS-Info
OPTI ONAL -- Need ON
i
nr-LTE- SFN- O f set - r 15 | NTEGER (0. .1023) OPTI ONAL -- Cond NR

11
}

maxAddPRSconfi g-r 14 I NTEGER ::= 2

-- ASNISTOP
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Conditional presence Explanation

NotSameAsServ0 This field is absent if earfcnRef-v9a0 is present. Otherwise, the field is mandatory present
if the EARFCN of the OTDOA assistance data reference cell is not the same as the
EARFCN of the target devices' current primary cell.

NotSameAsServl The field is mandatory present if the antenna port configuration of the OTDOA assistance
data reference cell is not the same as the antenna port configuration of the target devices'
current primary cell.

NotSameAsServ2 The field is absent if earfcnRef is present. Otherwise, the field is mandatory present if the
EARFCN of the OTDOA assistance data reference cell is not the same as the EARFCN
of the target devices' current primary cell.

PRS The field is mandatory present if positioning reference signals are available in the
assistance data reference cell [16]; otherwise it is not present.

CRS The field is optionally present, need ON, if prsinfo is present. Otherwise it is not present.

NotSameAsServ3 The field is mandatory present if the downlink bandwidth configuration of the assistance

data reference cell is not the same as the downlink bandwidth configuration of the target
devices' current primary cell and if PRS frequency hopping is used in the assistance data
reference cell [16]; otherwise it is not present.

NR The field is optionally present, need ON, if the target device is served by an NR cell;
otherwise it is not present.

OTDOA-ReferenceCellinfo field descriptions

physcCellld
This field specifies the physical cell identity of the assistance data reference cell, as defined in [12].

cellGloballd

This field specifies the ECGI, the globally unique identity of a cell in E-UTRA, of the assistance data reference cell, as
defined in [12]. The server should include this field if it considers that it is needed to resolve ambiguity in the cell
indicated by physCellld.

earfcnRef
This field specifies the EARFCN of the assistance data reference cell.

antennaPortConfig
This field specifies whether 1 (or 2) antenna port(s) or 4 antenna ports for cell specific reference signals (CRS) are
used in the assistance data reference cell.

cpLength
This field specifies the cyclic prefix length of the assistance data reference cell PRS if the prsinfo field is present,
otherwise this field specifies the cyclic prefix length of the assistance data reference cell CRS.

prsinfo
This field specifies the first PRS configuration of the assistance data reference cell.

tpld
This field specifies an identity of the transmission point. This field together with the physCellld and/or prsID may be
used to identify the transmission point in case the same physical cell ID is shared by multiple transmission points.

cpLengthCRS

This field specifies the cyclic prefix length of the assistance data reference cell CRS. If this field is present, the target
device may assume the CRS and PRS antenna ports of the assistance data reference cell are quasi co-located (as
defined in [16]).

sameMBSFNconfigRef
This field indicates whether the MBSFN subframe configuration of the assistance data reference cell is the same as
the current primary cell of the target device. TRUE means the same, and FALSE means not the same.

diBandwidth
This field specifies the downlink bandwidth configuration of the assistance data reference cell, Nrs in downlink, see TS
36.101 [21, table 5.6-1]. Enumerated value n6 corresponds to 6 resource blocks, n15 to 15 resource blocks and so on.

addPRSconfigRef
This field specifies the additional (second and possibly third) PRS configuration(s) of the assistance data reference
cell.

nr-LTE-SFN-Offset

This field specifies the SFN offset between the serving NR cell and the assistance data reference cell.

The offset corresponds to the number of full radio frames counted from the beginning of a radio frame #0 of the NR
serving cell to the beginning of the closest subsequent radio frame #0 of the assistance data reference cell.

- PRS-Info
The |E PRS Info provides the information related to the configuration of PRS in acell.
- - ASNLSTART
PRS- nfo ::= SEQUENCE {
pr s- Bandwi dt h ENUMERATED { n6, nl15, n25, n50, n75, nl100, ... },
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prs-Configurationlndex |NTEGER (0. .4095),

nunDL- Fr anes ENUMERATED {sf-1, sf-2, sf-4, sf-6, ..., sf-add-v1420},
prs-Mitingl nfo-r9 CHO CE {
po2-r9 BIT STRING (SI ZE(2)),
po4-r9 BIT STRING (Sl ZE(4)),
po8-r9 BIT STRING (Sl ZE(8)),
pol6-r9 BI T STRI NG (S| ZE(16)),
po32-v1420 BI T STRING (S| ZE(32)),
po64-v1420 BI T STRING (S| ZE(64)),
po128-v1420 BI T STRING (Sl ZE(128)),
p0256- v1420 BI T STRING (Sl ZE(256)),
po512- v1420 BI T STRING (S| ZE(512)),
p01024-v1420 BI T STRI NG (Sl ZE(1024))
} OPTI ONAL, -- Need OP
[[ prsiDri14 I NTEGER (0. . 4095) OPTI ONAL, -- Need ON
add- nunDL- Fr anmes-r 14 | NTEGER (1. .160) OPTI ONAL, -- Cond sf-add
prsCccG ouplLen-r 14 ENUMERATED {g2, g4, g8, gl16, g32, g64, g128,... }
OPTI ONAL, -- Cond Ccc-Gp
pr sHoppi ngl nfo-r14 CHO CE {
nb2-r14 I NTEGER (0.. naxAvai |l NarrowBands-M nusl-r14),
nb4-r14 SEQUENCE (Sl ZE (3))
OF | NTEGER (0.. maxAvai |l NarrowBands- M nus1-r14)
1 CPTI ONAL -- Cond PRS-FH
11
}
maxAvai | Nar r owBands- M nus1-r 14 INTEGER ::= 15 -- Maxi num nunber of narrowbands mi nus 1
-- ASN1ISTOP
Conditional presence Explanation
sf-add The field is mandatory present if the numDL-Frames field has the value 'sf-add’; otherwise
it is not present.
Occ-Grp The field is mandatory present if a PRS occasion group is configured; otherwise it is not
present.
PRS-FH The field is mandatory present if frequency hopping is used for PRS; otherwise it is not
present.

PRS-Info field descriptions

prs-Bandwidth

This field specifies the bandwidth that is used to configure the positioning reference signals on. Enumerated values
are specified in number of resource blocks (n6 corresponds to 6 resource blocks, n15 to 15 resource blocks and so
on) and define 1.4, 3, 5, 10, 15 and 20 MHz bandwidth.

prs-Configurationindex
This field specfies the positioning reference signals configuration index Iprs as defined in [16].

numDL-Frames

This field specifies the number of consecutive downlink subframes Nprs with positioning reference signals, as defined
in [16]. Enumerated values define 1, 2, 4, or 6 consecutive downlink subframes. The value sf-add indicates that Ners
is provided in the field add-numDL-Frames.

prs-Mutinginfo

This field specifies the PRS muting configuration of the cell. The PRS muting configuration is defined by a periodic
PRS muting sequence with periodicity Trer where Trep, counted in the number of PRS occasion groups [18], can be
2,4,8,16, 32,64, 128, 256, 512, or 1024 which is also the length of the selected bit string that represents this PRS
muting sequence. If a bit in the PRS muting sequence is set to "0", then the PRS is muted in all the PRS occasions in
the corresponding PRS occasion group. A PRS occasion group comprises one or more PRS occasions as indicated
by prsOccGroupLen. Each PRS occasion comprises Ners downlink positioning subframes as defined in [16]. The first
bit of the PRS muting sequence corresponds to the first PRS occasion group that starts after the beginning of the
assistance data reference cell SFN=0. The sequence is valid for all subframes after the target device has received the
prs-Mutinglnfo. If this field is not present the target device may assume that the PRS muting is not in use for the cell.

When the SFN of the assistance data reference cell is not known to the UE and prs-MutingInfo is provided for a cell in
the OTDOA-NeighbourCellinfoList IE, the UE may assume no PRS is transmitted by that cell.

When the UE receives a Trep-bit muting pattern together with a PRS periodicity Tprs for the same cell which exceeds
10240 subframes (i.e., Trer X Trrs > 10240 subframes), the UE shall assume an n-bit muting pattern based on the
first n-bits, where n = 10240/ Ters.

prsiD
This field specifies the PRS-ID as defined in [16].
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PRS-Info field descriptions

add-numDL-Frames
This field specifies the number of consecutive downlink subframes Ners with positioning reference signals, as defined
in [16]. Integer values define 1, 2, 3, ..., 160 consecutive downlink subframes.

prsOccGrouplLen

This field specifies the PRS occasion group length, defined as the number of consecutive PRS occasions comprising
a PRS occasion group. Each PRS occasion of the PRS occasion group consists of numDL-Frames or add-numDL-
Frames consecutive downlink subframes with positioning reference signals. Enumerated values define 2, 4, 8, 16, 32,
64 or 128 consecutive PRS occasions. If omitted, the PRS occasion group length is 1. The product of the PRS
periodicity T_PRS from the prs-Configurationindex and the PRS occasion group length cannot exceed 1280.

prsHoppinginfo

This field specifies the PRS frequency hopping configuration [16]. The choice nb2 indicates hopping between 2
narrowbands; the choice nb4 indicates hopping between 4 narrowbands. The first PRS positioning occasion of the first
PRS occasion group that starts after the beginning of SFN=0 of the assistance data reference cell is located at the
centre of the system bandwidth. The frequency band of each subsequent PRS occasion is indicated by nb2 or nb4,

respectively, which defines the narrowband index e as specified in TS 36.211 [16]. If this field is absent, no PRS
frequency hopping is used.

- OTDOA-NeighbourCellinfoList

The IE OTDOA-NeighbourCellInfoList is used by the location server to provide neighbour cell information for OTDOA
assistance data. If the target device is not capable of supporting additional neighbour cells (as indicated by the absence
of the |E additional Neighbour CelllnfoList in OTDOA-ProvideCapabilities), the set of cellsin the OTDOA-
NeighbourCellInfoList is grouped per frequency layer and in the decreasing order of priority for measurement to be
performed by the target device, with the first cell in the list being the highest priority for measurement and with the
same earfcn not appearing in more than one instance of OTDOA-Neighbour Freglinfo.

If the target device is capable of supporting additional neighbour cells (as indicated by the presence of the IE

additional Neighbour CellInfoList in OTDOA-ProvideCapabilities), the list may contain all cells (up to 3x24 cells)
belonging to the same frequency layer or cells from different frequency layers with the first cell in the list still being the
highest priority for measurement.

The prioritization of the cellsin thelist isleft to server implementation. The target device should provide the available
measurements in the same order as provided by the server.

If inter-frequency neighbour cells are included in OTDOA-Neighbour CelllnfoList, where an inter-frequency isa E-
UTRA frequency which is different from the E-UTRA serving cell frequency, the LPP layer shall inform lower layers
to start performing inter-frequency RSTD measurements for these neighbour cells and also provide to lower layers the
information about these neighbour cells, e.g. EARFCN and PRS positioning occasion information.

-- ASNLISTART
OTDQOA- Nei ghbour Cel | | nf oLi st ::= SEQUENCE (S| ZE (1..maxFreqglLayers)) OF OI'DOA- Nei ghbour Freql nf o
OTDQOA- Nei ghbour Fregl nfo ::= SEQUENCE (S| ZE (1..24)) OF OIDOA- Nei ghbour Cel | | nf oEl enent
OTDQA- Nei ghbour Cel | | nf oEl ement :: = SEQUENCE {
physCel I 1 d | NTEGER (0. .503),
cell d obal I d ECG OPTI ONAL, -- Need ON
earfcn ARFCN- Val ueEUTRA OPTI ONAL, -- Cond Not SameAsRef 0
cpLength ENUMERATED {nornal, extended, ...}
OPTI ONAL, -- Cond Not SanmeAsRef 1
prslnfo PRS- I nfo OPTI ONAL, -- Cond Not SanmeAsRef 2
ant ennaPort Confi g ENUMERATED {ports-1-or-2, ports-4, ...}
OPTI ONAL, -- Cond Not sameAsRef 3
sl ot Nunber O f set | NTEGER (0. . 19) OPTI ONAL, -- Cond Not SanmeAsRef 4
pr s- SubframeO f set | NTEGER (0. .1279) OPTI ONAL, -- Cond InterFreq
expect edRSTD I NTEGER (0. .16383),
expect edRSTD- Uncert ai nty I NTEGER (0. .1023),
[[ earfcn-v9a0 ARFCN- Val ueEUTRA-v9a0  OPTI ONAL -- Cond Not SanmeAsRef 5
11,
[[ tpld-r14 | NTEGER (0. . 4095) OPTI ONAL, -- Need ON
prs-only-tp-ri14 ENUMERATED { true } COPTI ONAL, -- Cond TBS
cpLengt hCRS-r 14 ENUMERATED { nornal, extended, ... }
OPTI ONAL, -- Cond CRS
sameMBSFNconf i gNei ghbour -r 14 BOOLEAN CPTI ONAL, -- Need ON
dl Bandwi dt h-r 14 ENUMERATED {n6, n15, n25, n50, n75, nl00}
OPTI ONAL, -- Cond Not SaneAsRef 6

addPRSconf i gNei ghbour-r14  SEQUENCE (S| ZE (1..nmaxAddPRSconfig-ri14)) OF
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Add- PRSconf i gNei ghbour El enent -r 14

OPTI ONAL -- Need ON

11
}
Add- PRSconf i gNei ghbour El enent-r 14 :: = SEQUENCE {

add- prsinfo-ri4 PRS- | nf o OPTI ONAL, -- Cond Not SanmeAsRef 7
}
maxFreglLayer s INTEGER ::= 3
-- ASNLSTCP

Conditional presence Explanation

NotsameAsRef0 The field is absent if earfcn-v9a0 is present. If earfcn-v9a0 is not present, the field is
mandatory present if the EARFCN is not the same as for the assistance data reference
cell; otherwise it is not present.

NotsameAsRefl The field is mandatory present if the cyclic prefix length is not the same as for the
assistance data reference cell; otherwise it is not present.

NotsameAsRef2 The field is mandatory present if the first PRS configuration is not the same as for the
assistance data reference cell; otherwise it is not present.

NotsameAsRef3 The field is mandatory present if the antenna port configuration is not the same as for the
assistance data reference cell; otherwise it is not present.

NotsameAsRef4 The field is mandatory present if the slot timing is not the same as for the assistance data
reference cell; otherwise it is not present.

NotSameAsRef5 The field is absent if earfcn is present. If earfcn is not present, the field is mandatory
present if the EARFCN is not the same as for the assistance data reference cell;
otherwise it is not present.

InterFreq The field is optionally present, need OP, if the EARFCN is not the same as for the
assistance data reference cell; otherwise it is not present.

TBS The field is mandatory present if the OTDOA-NeighbourCellinfoElement is provided for a
PRS-only TP; otherwise it is not present.

CRS The field is optionally present, need ON, if prsinfo is present. Otherwise it is not present.

NotSameAsRef6 The field is mandatory present if PRS frequency hopping is used on this neighbour cell
[16] and if the downlink bandwidth configuration is not the same as for the assistance
data reference cell; otherwise it is not present.

NotSameAsRef7 The field is mandatory present if any instance of the additional PRS configurations of
addPRSconfigNeighbour is not the same as the corresponding instance of the additional
PRS configuration of the addPRSconfigRef for the assistance data reference cell;
otherwise it is not present.

OTDOA-NeighbourCellinfoList field descriptions

physCellld
This field specifies the physical cell identity of the neighbour cell, as defined in [12].

cellGloballd

This field specifies the ECGI, the globally unique identity of a cell in E-UTRA, of the neighbour cell, as defined in [12].
The server should provide this field if it considers that it is needed to resolve any ambiguity in the cell identified by
physCellld.

earfcn
This field specifies the EARFCN of the neighbour cell.

cpLength
This field specifies the cyclic prefix length of the neigbour cell PRS if PRS are present in this neighbour cell, otherwise
this field specifies the cyclic prefix length of CRS in this neighbour cell.

prsinfo

This field specifies the first PRS configuration of the neighbour cell.

When the EARFCN of the neighbour cell is the same as for the assistance data reference cell, the target device may
assume that each PRS positioning occasion in the neighbour cell at least partially overlaps with a PRS positioning
occasion in the assistance data reference cell where the maximum offset between the transmitted PRS positioning
occasions may be assumed to not exceed half a subframe.

When the EARFCN of the neighbour cell is the same as for the assistance data reference cell, the target may assume
that this cell has the same PRS periodicity (Ters) as the assistance data reference cell.

antennaPortConfig
This field specifies whether 1 (or 2) antenna port(s) or 4 antenna ports for cell specific reference signals are used.
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OTDOA-NeighbourCellinfoList field descriptions

slotNumberOffset

This field specifies the slot number offset at the transmitter between this cell and the assistance data reference cell.
The slotNumberOffset together with the current slot number of the assistance data reference cell may be used to
calculate the current slot number of this cell which may further be used to generate the CRS sequence by the target
device. The offset corresponds to the number of full slots counted from the beginning of a radio frame of the
assistance data reference cell to the beginning of the closest subsequent radio frame of this cell. If this field is absent,
the slot timing is the same as for the assistance data reference cell.

prs-SubframeOffset

This field specifies the offset between the first PRS subframe of the first PRS occasion group of the first PRS
configuration in the assistance data reference cell on the reference carrier frequency layer and the first PRS subframe
in the closest subsequent PRS occasion group of the PRS configuration with the longest PRS occasion group
periodicity (NOTE) of this cell on the other carrier frequency layer. The value is given in number of full sub-frames. If
the EARFCN is not the same as for the assistance data reference cell and the field is not present but PRS are
available on this cell, the receiver shall consider the PRS subframe offset for this cell to be O.

expectedRSTD
If PRS is transmitted:

This field indicates the RSTD value that the target device is expected to measure between this cell and the assistance
data reference cell. The expectedRSTD field takes into account the expected propagation time difference as well as
transmit time difference of PRS positioning occasions between the two cells. The RSTD value can be negative and is
calculated as (expectedRSTD-8192). The resolution is 3xTs, with Ts=1/(15000*2048) seconds.

If PRS is not transmitted:

This field indicates the RSTD value that the target device is expected to measure between this cell and the assistance
data reference cell. The expectedRSTD field takes into account the expected propagation time difference as well as
transmit time difference between the two cells. The RSTD value can be negative and is calculated as (expectedRSTD-
8192). The resolution is 3'Ts, with Ts=1/(15000*2048) seconds.

expectedRSTD-Uncertainty
If PRS is transmitted:

This field indicates the uncertainty in expectedRSTD value. The uncertainty is related to the location server's a-priori
estimation of the target device location. The expectedRSTD and expectedRSTD-Uncertainty together define the
search window for the target device.

The scale factor of the expectedRSTD-Uncertainty field is 3xTs, with Ts=1/(15000*2048) seconds.

The target device may assume that the beginning of the PRS occasion group of the PRS configuration with the
longest PRS occasion group periodicity (NOTE) of the neighbour cell is received within the search window of size

[ expectedRSTD-Uncertaintyx3xTs, expectedRSTD-Uncertaintyx3xTs] centered at

Trer + 1 millisecondxN + (expectedRSTD-8192) x3xTs, where Trer is the reception time of the beginning of the first
PRS occasion group of the first PRS configuration of the assistance data reference cell at the target device antenna
connector, N = 0 when the EARFCN of the neighbour cell is equal to that of the assistance data reference cell, and N
= prs-SubframeOffset otherwise.

If PRS is not transmitted:

This field indicates the uncertainty in expectedRSTD value. The uncertainty is related to the location server's a-priori
estimation of the target device location. The expectedRSTD and expectedRSTD-Uncertainty together define the
search window for the target device. The scale factor of the expectedRSTD-Uncertainty field is 3xTs, with
Ts=1/(15000*2048) seconds.

If Tx is the reception time of the beginning of the subframe X of the assistance data reference cell at the target device
antenna connector, the target device may assume that the beginning of the closest subframe of this neighbour cell to
subframe X is received within the search window of size [—expectedRSTD-Uncertaintyx3xTs, expectedRSTD-
Uncertaintyx3xTs] centered at Tx + (expectedRSTD-8192) x3xTs,

tpld
This field specifies an identity of the transmission point. This field together with the physCellld and/or prsID may be
used to identify the transmission point in case the same physical cell ID is shared by multiple transmission points.

prs-only-tp
This field, if present, indicates that the OTDOA-NeighbourCellinfoElement is provided for a PRS-only TP.

For the purpose of RSTD measurements from a PRS-only TP, the target device shall not assume any other signals or
physical channels are present other than PRS [28].

For the purpose of RSTD measurements from a PRS-only TP, the target device shall use the physCellld only for PRS
generation, and only if no PRS-ID is provided for this TP.

ETSI



3GPP TS 36.355 version 15.1.0 Release 15 60 ETSI TS 136 355 V15.1.0 (2018-10)

OTDOA-NeighbourCellinfoList field descriptions

cpLengthCRS

This field specifies the cyclic prefix length of this assistance data neighbour cell CRS. If this field is present, the target
device may assume the CRS and PRS antenna ports of this assistance data neighbour cell are quasi co-located (as
defined in [16]).

sameMBSFNconfigNeighbour
This field indicates whether the MBSFN subframe configuration of the neighbour cell is the same as the current
primary cell of the target device. TRUE means the same, and FALSE means not the same.

dIBandwidth
This field specifies the downlink bandwidth configuration of the neighbour cell, Nrs in downlink, see TS 36.101 [21,
table 5.6-1]. Enumerated value n6 corresponds to 6 resource blocks, n15 to 15 resource blocks and so on.

addPRSconfigNeighbour

This field specifies the additional (second and possibly third) PRS configuration(s) of the neighbour cell. When the
EARFCN of the neighbour cell is the same as for the assistance data reference cell, the target device may assume
that each PRS positioning occasion in each instance of addPRSconfigNeighbour in the neighbour cell at least partially
overlaps with a PRS positioning occasion of the same instance of addPRSconfigRef in the assistance data reference
cell where the maximum offset between the transmitted PRS positioning occasions may be assumed to not exceed
half a subframe.

When the EARFCN of the neighbour cell is the same as for the assistance data reference cell, the target may assume
that each instance of addPRSconfigNeighbour of this cell has the same PRS periodicity (Ters) as the corresponding
instance of addPRSconfigRef of the assistance data reference cell.

NOTE: If thiscell has more than one PRS configuration with equal longest PRS occasion group periodicity (i.e.,
PRS occasion group length times Tprs), the first such configuration is referenced. In order to avoid
ambiguity for frequency hopping, a PRS occasion group should contain at least 2 PRS occasions with
hopping between 2 narrowbands and at least 4 PRS occasions with hopping between 4 narrowbands.

- OTDOA-ReferenceCellinfoNB

The IE OTDOA-ReferenceCellInfoNB is used by the location server to provide NB-loT assistance data reference cell
information for OTDOA assistance data.

-- ASNLISTART
OTDQOA- Ref erenceCel | | nf oNB-r 14 :: = SEQUENCE {
physCel | | dNB-r 14 I NTEGER (0. .503) COPTI ONAL, -- Cond NoPRS- AD1
cel | G obal | dNB-r 14 ECG OPTI ONAL, -- Cond NoPRS- AD2
carrierFreqRef-r14 CarrierFreqg-NB-r14 OPTI ONAL, -- Cond Not SanmeAsServil
earfcn-ri14 ARFCN- Val ueEUTRA-r 14 CPTI ONAL, -- Cond | nband
eut ra- NunCRS- Ports-r 14 ENUMERATED {portsl-or-2, ports4}
OPTI ONAL, -- Cond NoPRS- AD3
ot doa- SI B1- NB-repeti ti ons-r14 ENUMERATED { r4, r8, rl6 } OPTI ONAL, -- Cond Not SanmeAsServ2
nprsl nfo-r14 PRS- | nf o- NB-r 14 CPTI ONAL, -- Cond NPRS- Typel
[l
npr sl nf o- Type2-v1470 PRS- | nf o- NB-r 14 OPTI ONAL -- Cond NPRS- Type2
11
}
-- ASNISTOP
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Conditional presence Explanation

NoPRS-AD1 This field is mandatory present if the OTDOA-ReferenceCellinfo IE is not included in
OTDOA-ProvideAssistanceData, or if the OTDOA-ReferenceCellinfo IE is included in
OTDOA-ProvideAssistanceData and the narrowband physical layer cell identity is not the
same as the physical cell identity provided in OTDOA-ReferenceCellinfo IE. Otherwise it
is not present.

NoPRS-AD2 This field is optionally present, need ON, if the OTDOA-ReferenceCellinfo IE is not
included in OTDOA-ProvideAssistanceData, or if the OTDOA-ReferenceCellinfo IE is
included in OTDOA-ProvideAssistanceData and the global cell identity is not the same as
provided in OTDOA-ReferenceCellinfo IE.

NotSameAsServl This field is mandatory present if the carrier frequency of the NB-loT assistance data
reference cell is not the same as the carrier frequency of the target devices' current
serving NB-1oT cell. Otherwise it is not present.

Inband This field is mandatory present, if the NPRS is configured within the LTE spectrum
allocation (inband deployment). Otherwise it is not present.
NoPRS-AD3 This field is mandatory present if the OTDOA-ReferenceCellinfo IE is not included in

OTDOA-ProvideAssistanceData and if the NB-loT assistance data reference cell is
deployed within the LTE spectrum allocation (inband deployment). Otherwise it is not
present.

NotSameAsServ2 This field is mandatory present, if NPRS configuration Part B only is configured on the
NB-10T assistance data reference cell, and if the repetition number of SIB1-NB of the
NB-IoT assistance data reference cell is not the same as the repetition number of
SIB1-NB of the target devices' current serving NB-10T cell. Otherwise it is not present.

NPRS-Typel The field is mandatory present if Type 1 narrowband positioning reference signals are
available in the assistance data reference cell [16]; otherwise it is not present.
NPRS-Type2 The field is mandatory present if Type 2 narrowband positioning reference signals are

available in the assistance data reference cell [16]; otherwise it is not present.

OTDOA-ReferenceCellinfoNB field descriptions

physCellldNB

This field specifies the narrowband physical layer cell identity of the NB-10T assistance data reference cell, as defined
in [12]. If this field is absent and if the OTDOA-ReferenceCellinfo IE is included in OTDOA-ProvideAssistanceData the
narrowband physical layer cell identity is the same as the physCellld provided in OTDOA-ReferenceCellinfo IE.

cellGloballdNB

This field specifies the global cell identity of the NB-10T assistance data reference cell, as defined in [12]. If this field is
absent and if the OTDOA-ReferenceCellinfo IE with cellGloballd is included in OTDOA-ProvideAssistanceData, the
global cell identity is the same as provided in OTDOA-ReferenceCelllnfo IE.

carrierFreqRef
This field specifies the carrier frequency of the NB-10T assistance data reference cell.

earfcn
This field specifies the EARFCN of the E-UTRAN frequency, in which the NB-IoT cell is deployed.

eutra-NumCRS-Ports

This field specifies whether 1 (or 2) antenna port(s) or 4 antenna ports for cell specific reference signals (CRS) are
used in the NB-IoT assistance data reference cell. If this field is absent and if the OTDOA-ReferenceCellinfo IE is
included in OTDOA-ProvideAssistanceData, the number of CRS antenna ports is the same as provided in
OTDOA-ReferenceCellinfo IE.

otdoa-SIB1-NB-repetitions

This field specifies the repetition number of SIB1-NB of the NB-IoT assistance data reference cell. Enumerated values
r4 correspond to 4 repetions, r8 to 8 repetitions, and r16 to 16 repetions.

Note, when NPRS configuration Part B only is configured on the NB-1oT assistance data reference cell (i.e., anchor
carrier), nprs-NumSF does also count/include subframes containing NPSS, NSSS, NPBCH, or SIB1-NB, but the UE
can assume that no NPRS are transmitted in these subframes [16].

nprsinfo
This field specifies the Type 1 NPRS [16] configuration of the NB-I0T assistance data reference cell.

When the target device receives this field with operationModelnfoNPRS set to value 'standalone’, the target device
shall assume no NPRS are transmitted on that NB-IoT carrier.

nprsinfo-Type2
This field specifies the Type 2 NPRS [16] configuration of the NB-IoT assistance data reference cell.

- PRS-Info-NB

The |E PRS Info-NB provides the information related to the configuration of NPRS in acell. If PRS- Info-NB includes
configurations for multiple NPRS carrier frequencies, the target device may assume the antenna ports for the NPRS
carrier are quasi co-located, as defined in [16].
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-- ASNL1START
PRS- | nfo- NB-r 14 :

NPRS- | nfo-r14 ::= SEQUENCE {
oper ati onModel nf oNPRS-r 14
nprs-carrier-rli4
npr sSequencel nf o-r 14
nprsi D-r14
part A-r14

nprsBi t map-r 14

subfranmePatt ern10-r 14
subfranmePat t er n40-r 14

b
nprs- Miti ngl nf oA-r 14
po2-r 14
po4-r 14
po8-r 14
pol6-r 14

}

partB-r14
nprs-Period-r14
nprs-start SF-r14

nprs- NunSk-r 14
nprs- Miti ngl nf oB-r 14
po2-r14
po4-r 14
po8-r 14
pol6-r 14
}
si b1- SF- TDD-r 15

)
— —

part A-TDD-r 15
nprsBi t map-r 15

subf ranmePat t er n10- TDD- r 15
subf ranmePat t er n40- TDD-r 15

b
nprs- Miut i ngl nf oA-r 15
po2-r 15
po4-r 15
po8-r 15
pol6-r 15

}
11
}

maxCarrier-rl1l4 | NTEGER ::

1
al

-- ASNISTOP

:= SEQUENCE (SIZE (1..naxCarrier-r14)) OF NPRS-Info-r14

ENUMERATED { i nband, standal one },
CarrierFreg-NB-r14 OPTI ONAL, --
I NTEGER (0..174) OPTI ONAL, --
I NTEGER (0. .4095) CPTI ONAL, --
SEQUENCE {

CHO CE {

BI T STRING (Sl ZE (10)),

BI T STRI NG (SI ZE (40))

Cond | nband
Cond NPRS-ID

CHOI CE {
BI T STRING (Sl ZE(2)),
BI T STRING (Sl ZE(4)),
BI T STRING (Sl ZE(8)),
BI T STRING (Sl ZE(16)),

OPTI ONAL,

OPTI ONAL,
SEQUENCE {
ENUMERATED { ns160, ns320, ns8640, ns1280, ... |,
ENUMERATED { zero, one-eighth, two-eighths,
four-eighths, five-eighths,
seven-ei ghths, ...
ENUMERATED { sf10, sf20, sf40,
sf 640, sf1280, ... ,

sf80, sf160, sf320,
sf 2560- v1510},
CHOI CE {

BI T STRING (Sl ZE(2)),

BI T STRING (SI ZE(4)),

BI T STRING (Sl ZE(8)),

BI T STRING (Sl ZE(16)),

OPTI ONAL,
ENUMERATED {sf0, sf4, sf0Oand5} OPTI ONAL
OPTI ONAL,
SEQUENCE {
CHOI CE {
BI T STRING (SI ZE (8)),
BI T STRING (Sl ZE (32)),
CHO CE {
BI T STRING (Sl ZE(2)),
BI T STRING (Sl ZE(4)),
BI T STRING (Sl ZE(8)),
BI T STRI NG (SI ZE(16)),
OPTIONAL,  --
OPTIONAL  --
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Cond St andal one/ Guar dband

-- Cond MutingA

-- Cond PartA

ns2560- v1510},
t hr ee- ei ght hs,
si x- ei ght hs,

-- Cond MutingB
-- Cond SIB1- TDD

-- Cond PartB

Cond MutingA

Cond Part A- TDD
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Conditional presence Explanation

Standalone/Guardband This field is mandatory present, if the NPRS is configured in standalone or guardband
operation mode. Otherwise it is not present.

Inband This field is mandatory present, if the NPRS is configured within the LTE spectrum
allocation (inband deployment) and the LTE carrier frequency is not provided in the
assistance data. Otherwise it is not present.

NPRS-ID The field is mandatory present, if the NPRS is generated based on the NPRS-ID [16],
different from the PCI. Otherwise the field is not present.

MutingA The field is mandatory present, if muting is used for the NPRS Part A or Part A TDD
configuration. Otherwise the field is not present.

PartA The field is mandatory present, if NPRS is configured based on a bitmap of subframes

which are not NB-1oT DL subframes (i.e., invalid DL subframes) (Part A configuration).
Otherwise the field is not present. This field is not applicable for NB-1oT operating in TDD

mode.

MutingB The field is mandatory present, if muting is used for the NPRS Part B configuration.
Otherwise the field is not present.

PartB The field is mandatory present, if NPRS is configured based on a NPRS period, a NPRS

subframe offset, and a number of consecutive NPRS downlink subframes per positioning
occasion (Part B configuration). Otherwise the field is not present.

If NPRS configuration Part A and Part B are both configured, then a subframe contains
NPRS if both configurations indicate that it contains NPRS.

PartA-TDD The field is mandatory present, if NPRS is configured for NB-loT operating in TDD mode
and if NPRS is configured based on a bitmap of subframes which are not NB-loT DL
subframes (i.e., invalid DL subframes) (Part A TDD configuration). Otherwise the field is
not present.

SIB1-TDD The field is mandatory present, if NPRS is configured for NB-loT operating in TDD mode
and if SIB1-NB is transmitted on this carrier frequency. Otherwise the field is not present.

PRS-Info-NB field descriptions

operationModelnfoNPRS
This field specifies the operation mode of the NPRS carrier. The value 'standalone' indicates standalone or guardband
operation mode.

nprs-carrier
This field specifies the NB-IoT carrier frequency for the NPRS.

nprsSequencelnfo
This field specifies the index of the PRB containing the NPRS as defined in the table nprsSequencelnfo to E-UTRA
PRB index relation below.

nprsiD
This field specifies the NPRS-ID as defined in [16].

sib1-SF-TDD
This field indicates the subframe(s) used to transmit SIB1-NB. Values sf0 and sf4 correspond with subframe #0 and
#4 respectively. Value sfOand5 corresponds with subframes #0 and #5.

subframePattern10, subframePattern40

This field specifies the NPRS subframe Part A configuration over 10ms or 40ms. Subframes not containing NPRS are
indicated with value '0" in the bitmap; subframes containing NPRS are indicated with value '1' in the bitmap. The
first/leftmost bit corresponds to the subframe #0 of the radio frame satisfying SFN mod x = 0, where x is the size of the
bit string divided by 10.

nprs-MutingInfoA

This field specifies the NPRS muting configuration of the NB-10T carrier Part A configuration. The NPRS muting
configuration is defined by a periodic NPRS muting sequence with periodicity Trep Where Trep, counted in the number
of NPRS positioning occasions, can be 2, 4, 8, or 16 which is also the length of the selected bit string that represents
this NPRS muting sequence. If a bit in the NPRS muting sequence is set to '0', then the NPRS is muted in the
corresponding NPRS positioning occasion. A NPRS positioning occasion for Part A comprises one radio frame (i.e.,
10 subframes). The first/leftmost bit of the NPRS muting sequence corresponds to the first NPRS positioning occasion
that starts after the beginning of the NB-loT assistance data reference cell SFN=0. The sequence is valid for all
subframes after the target device has received the nprs-MutingIinfoA.

When the SFN of the NB-loT assistance data reference cell is not known to the target device and nprs-MutingInfoA is
provided for a cell in the OTDOA-NeighbourCellinfoListNB IE, the target device may assume no NPRS is transmitted
by that cell.

nprs-Period
This field specifies the NPRS occasion period Tners [16]. Enumerated values correspond to 160ms, 320ms, 640ms,
1280ms, and 2560ms. The value ms2560 is only applicable to TDD mode.

nprs-startSF
This field specifies the subframe offset &\ prg [16]. Enumerated values correspond to o of 0, 1/8, 2/8, 3/8, 4/8, 5/8,
6/8, or 7/8.
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PRS-Info-NB field descriptions

nprs-NumSF

This field specifies the number of consecutive downlink subframes Nners in one NPRS positioning occasion [16].
Enumerated values correspond to 10, 20, 40, 80, 160, 320, 640, 1280, and 2560 subframes. The values sf10 and sf20
are only applicable to FDD mode. The value sf2560 is only applicable to TDD mode.

When the target device receives a nprs-NumSF which exceeds the nprs-Period (i.e., Nnprs > Tners), the target device
may assume no NPRS is transmitted by that cell.

nprs-MutinginfoB

This field specifies the NPRS muting configuration of the NB-10T carrier Part B configuration. The NPRS muting
configuration is defined by a periodic NPRS muting sequence with periodicity Trer where Trep, counted in the number
of NPRS positioning occasions, can be 2, 4, 8, or 16 which is also the length of the selected bit string that represents
this NPRS muting sequence. If a bit in the NPRS muting sequence is set to '0', then the NPRS is muted in the
corresponding NPRS positioning occasion. A NPRS positioning occasion for Part B comprises Nnprs consecutive
downlink positioning subframes, where Nnprs is given by the nprs-NumSF field. The first/leftmost bit of the NPRS
muting sequence corresponds to the first NPRS positioning occasion that starts after the beginning of the NB-loT
assistance data reference cell SFN=0. The sequence is valid for all subframes after the target device has received the
nprs-MutingInfoB.

When the SFN of the NB-loT assistance data reference cell is not known to the UE and nprs-MutingInfoB is provided
for a cell in the OTDOA-NeighbourCellinfoListNB IE, the target device may assume no NPRS is transmitted by that
cell.

When the UE receives a Trep-bit muting pattern together with a NPRS periodicity Tners for the same carrier which
exceeds 10240 subframes (i.e., Trer X Tners > 10240 subframes), the target device shall assume an n-bit muting
pattern based on the first n bits, where n = 10240/Tnprs.

subframePattern10-TDD, subframePattern40-TDD

This field specifies the NPRS subframe Part A configuration for TDD over 10ms or 40ms. The UE shall assume that
subframe number 1 and 2 are not used for NPRS. The MSB of the NPRS bitmap corresponds to subframe 0, the
second MSB corresponds to subframe 3, the third MSB corresponds to subframe 4 and so on, as also shown in
Figure NPRS bitmap to subframe number mapping below.

nprsSequencelnfo to E-UTRA PRB index relation

nprsSequencelnfo

E-UTRA PRB index
Npgg for odd number

of N2 [16]

nprsSequencelnfo

E-UTRA PRB index
Npgg fOr even number

of N2 [16]

0-74

-37, -36, ..., 37

75— 174

-50, -49, ..., 49

NOTE: Based on the above relation, in inband deployment, the carrier frequency of the NPRS carrier (fng-iot) can

be calculated as follows:

if nprsSequencelnfos74 and nprg>0
if nprsSequencelnfos74 and Nprg<0
if nprsSequencelnfo<74 and npgrg=0
if nprsSequencelnfo=75 and nprE20
if nprsSequencelnfo=75 and Npgrg<0

(feutra + 7.5+ 180 Npgg
feutra - 7.5 + 180'Nprg

fup-0= 14 feuTrA *+ 180NpRg
i fEUTRA + 975 + 180'nIpRB
kaUTRA - 975 + 180'(nlpRB + 1)

where feutra isderived from earfcn according to TS 36.101 [21, 5.7.3].

Subframe Numbers
[o]1[2]3]4]5]6

| 7]8]9]

[8l7[6]5]af[3]2]1]

BIT STRING

Figure 6.5.1.2-1: NPRS bitmap to subframe number mapping
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- OTDOA-NeighbourCellinfoListNB

The IE OTDOA-Neighbour CellInfoListNB is used by the location server to provide NB-10T neighbour cell information
for OTDOA assistance data.

-- ASNLISTART
OTDQOA- Nei ghbour Cel | | nfoLi stNB-r14 ::= SEQUENCE (S| ZE (1..maxCel | s-r14)) OF
OTDQA- Nei ghbour Cel | | nf oNB-r 14

OTDQOA- Nei ghbour Cel | | nf oNB-r 14 :: = SEQUENCE {
physCel | | dNB- r 14 I NTEGER (0. . 503) OPTI ONAL, -- Cond NoPRS- AD1
cel | G obal | dNB-r 14 ECG OPTI ONAL, -- Cond NoPRS- AD2
carrierFreqg-ril4 CarrierFreg-NB-r14 CPTI ONAL, -- Cond Not SanmeAsRef 1
earfcn-ri14 ARFCN- Val ueEUTRA-r 14 CPTI ONAL, -- Cond | nband
eutra- NunCRS- Ports-r14 ENUMERATED {ports-1-or-2, ports-4, ...}

OPTI ONAL, -- Cond Not sameAsRef 2
ot doa- SI B1- NB-repetitions-r14 ENUMERATED { r4, r8, ri16 }
OPTI ONAL, -- Cond Not SanmeAsRef 3

nprslnfo-ri14 PRS- | nf o- NB-r 14 OPTI ONAL, -- Cond Not saneAsRef 4
npr s- sl ot Nunber O f set - r 14 | NTEGER (0. . 19) OPTI ONAL, -- Cond Not sameAsRef5
nprs- SFN-Of f set -r 14 I NTEGER (0. . 63) OPTI ONAL, -- Cond Not sameAsRef 6
npr s- Subfrane f set -r 14 I NTEGER (0. .1279) OPTI ONAL, -- Need OP
expect edRSTD-r 14 | NTEGER (0. .16383) OPTI ONAL, -- Cond NoPRS- AD3
expect edRSTD- Uncert ai nty-r14 | NTEGER (0. .1023) OPTI ONAL, -- Cond NoPRS- AD3
prsNei ghbour Cel | | ndex-r 14 I NTEGER (1..72) CPTI ONAL, -- Cond PRS- AD
[l
npr sl nf o- Type2- v1470 PRS- | nf o- NB-r 14 OPTI ONAL -- Cond Not SaneAsRef 4
11

}

maxCel | s-r 14 I NTEGER ::= 72

-- ASNLISTOP
Conditional presence Explanation

NoPRS-AD1 This field is mandatory present if the OTDOA-NeighbourCellinfoList IE is not included in

OTDOA-ProvideAssistanceData, or if the OTDOA-NeighbourCelllnfoList IE is included in
OTDOA-ProvideAssistanceData and the narrowband physical layer cell identity of this cell
is not the same as the physical cell identity of the corresponding cell (as indicated by
prsNeighbourCellindex) in OTDOA-NeighbourCellinfoList IE.

NoPRS-AD2 This field is optionally present, need ON, if the OTDOA-NeighbourCellinfoList IE is not
included in OTDOA-ProvideAssistanceData, or if the OTDOA-NeighbourCellinfoList IE is
included in OTDOA-ProvideAssistanceData and the global cell identity of this cell is not
the same as for the corresponding cell (as indicated by prsNeighbourCellindex) in
OTDOA-NeighbourCellinfoList IE.

Inband This field is mandatory present, if the NPRS is configured within the LTE spectrum
allocation (inband deployment). Otherwise it is not present.

NotSameAsRefl The field is mandatory present if the carrier frequency is not the same as for the NB-loT
assistance data reference cell; otherwise it is not present.

NotSameAsRef2 The field is mandatory present if this cell is deployed within the LTE spectrum allocation

(inband deployment) and if the number of E-UTRA CRS antenna ports is not the same as
for the NB-10T assistance data reference cell; otherwise it is not present.

NotSameAsRef3 This field is mandatory present if NPRS configuration Part B only is configured on this
neighbour cell, and if the repetition number of SIB1-NB of this neighbor cell is not the
same as the repetition number of SIB1-NB of the NB-l0T assistance data reference cell.
Otherwise it is not present.

NotSameAsRef4 The field is mandatory present, if the NPRS configuration is not the same as for the
NB-10T assistance data reference cell; otherwise it is not present.

NotSameAsRef5 The field is mandatory present if the slot timing is not the same as for the NB-loT
assistance data reference cell; otherwise it is not present.

NotSameAsRef6 The field is mandatory present if the frame timing is not the same as for the NB-loT
assistance data reference cell; otherwise it is not present.

NoPRS-AD3 This field is mandatory present if the OTDOA-NeighbourCellinfoList IE is not included in

OTDOA-ProvideAssistanceData, or if the OTDOA-NeighbourCelllnfoList IE is included in
OTDOA-ProvideAssistanceData and prsNeighbourCellindex is absent for this cell.

PRS-AD This field is optionally present, need OP, if the OTDOA-NeighbourCellinfoList IE is
included in OTDOA-ProvideAssistanceData; otherwise it is not present.
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OTDOA-NeighbourCellinfoListNB field descriptions

physCellldNB

This field specifies the narrowband physical cell identity of the NB-10T neighbour cell, as defined in [12]. If this field is
absent and if the OTDOA-NeighbourCellinfoList IE is included in OTDOA-ProvideAssistanceData the narrowband
physical layer cell identity is the same as the physCellld provided for the corresponding cell (as indicated by
prsNeighbourCellindex) in OTDOA-NeighbourCellinfoList IE.

cellGloballdNB

This field specifies the global cell ID of the NB-loT neighbour cell, as defined in [12]. If this field is absent and if the
OTDOA-NeighbourCellinfoList IE with cellGloballd is included in OTDOA-ProvideAssistanceData, the global cell
identity of the NB-loT neighbour cell is the same as provided for the corresponding cell (as indicated by
prsNeighbourCellindex) in OTDOA-NeighbourCelllinfoList IE.

carrierFreq
This field specifies the carrier frequency of the NB-IoT neighbour cell.

earfcn
This field specifies the EARFCN of the E-UTRAN frequency, in which the NB-1oT cell is deployed.

eutra-NumCRS-Ports
This field specifies whether 1 (or 2) antenna port(s) or 4 antenna ports for cell specific reference signals are used.

otdoa-SIB1-NB-repetitions

This field specifies the repetition number of SIB1-NB of the neighbour cell. Enumerated values r4 correspond to 4
repetions, r8 to 8 repetitions, and r16 to 16 repetions.

Note, when NPRS configuration Part B only is configured on this NB-IoT neighbour cell (i.e., anchor carrier), nprs-
NumSF does also count/include subframes containing NPSS, NSSS, NPBCH, or SIB1-NB, but the UE can assume
that no NPRS are transmitted in these subframes [16].

nprsinfo
This field specifies the Type 1 NPRS [16] configuration of the NB-1oT neighbour cell.

When the carrier frequency of the NB-10T neighbour cell is the same as for the NB-10T assistance data reference cell,
the target device may assume that each NPRS positioning occasion for each NPRS carrier frequency in the neighbour
cell at least partially overlaps with a NPRS positioning occasion for each NPRS carrier frequency in the NB-loT
assistance data reference cell where the maximum offset between the transmitted NPRS positioning occasions may
be assumed to not exceed half a subframe.

When the carrier frequency of the neighbour cell is the same as for the NB-loT assistance data reference cell, and
NPRS configuration Part B is configured, the target may assume that this cell has the same NPRS periodicity (Tnprs)
as the assistance data reference cell for each NPRS carrier frequency.

When the target device receives this field with operationModelnfoNPRS set to value 'standalone’, the target device
shall assume no NPRS are transmitted on that NB-1oT carrier.

nprs-slotNumberOffset

This field specifies the slot number offset at the transmitter between this cell and the NB-IoT assistance data reference
cell. The offset corresponds to the number of full slots counted from the beginning of a radio frame of the NB-loT
assistance data reference cell to the beginning of the closest subsequent radio frame of this cell. If this field is absent,
the slot timing is the same as for the NB-10T assistance data reference cell.

nprs-SFN-Offset

This field specifies the SFN offset (modulo 64) at the transmitter between this cell and the NB-1oT assistance data
reference cell. The offset corresponds to the number of full radio frames counted from the beginning of a radio frame
#0 of the NB-loT assistance data reference cell to the beginning of the closest subsequent radio frame #0 of this cell.
The UE may use this field together with the nprs-slotNumberOffset and otdoa-SIB1-NB-repetitions to determine the
SIB1-NB subframes of this neighbour cell.

nprs-SubframeOffset

This field specifies the offset between the first NPRS subframe in the NB-loT assistance data reference cell (NOTE 1)
and the first NPRS subframe in the closest subsequent NPRS positioning occasion of the NPRS carrier with the
longest NPRS periodicity of this cell (NOTE 2). The value is given in number of full sub-frames. If this field is not
present, the receiver shall consider the NPRS subframe offset to be 0.

expectedRSTD

This field indicates the RSTD value that the target device is expected to measure between this cell and the NB-loT
assistance data reference cell. The expectedRSTD field takes into account the expected propagation time difference
as well as transmit time difference of NPRS positioning occasions between the two cells. The RSTD value can be
negative and is calculated as (expectedRSTD-8192). The resolution is 3xTs, with Ts=1/(15000*2048) seconds.

If this field is absent and if the OTDOA-NeighbourCellinfoList IE is included in OTDOA-ProvideAssistanceData, the
expected RSTD is the same as provided in OTDOA-NeighbourCellinfoList IE for the corresponding cell (as indicated
by prsNeighbourCelllndex).
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OTDOA-NeighbourCellinfoListNB field descriptions

expectedRSTD-Uncertainty

This field indicates the uncertainty in expectedRSTD value. The uncertainty is related to the location server's a-priori
estimation of the target device location. The expectedRSTD and expectedRSTD-Uncertainty together define the
search window for the target device.

The scale factor of the expectedRSTD-Uncertainty field is 3xTs, with Ts=1/(15000*2048) seconds.

If this field is absent and if the OTDOA-NeighbourCellinfoList IE is included in OTDOA-ProvideAssistanceData, the
expected RSTD uncertainty is the same as provided in OTDOA-NeighbourCellinfoList IE for the corresponding cell (as
indicated by prsNeighbourCellindex).

The target device may assume that the beginning of the NPRS positioning occasion of the NPRS carrier with the
longest NPRS periodicity of the neighbour cell (NOTE 2) is received within the search window of size
[-expectedRSTD-Uncertaintyx3xTs, expectedRSTD-Uncertaintyx3xTs] centered at

Trer + 1 millisecondxN + (expectedRSTD-8192) x3xTs, where Trer is the reception time of the beginning of the NPRS
positioning occasion of the NB-10T assistance data reference cell (NOTE 1) at the target device antenna connector,
and N = nprs-SubframeOffset.

prsNeighbourCellindex

This field contains an index of the entry in IE OTDOA-NeighbourCellinfoList. Value 1 corresponds to the first cell in
OTDOA-NeighbourCellinfoList, value 2 to the second, and so on. If this field is absent, and if the
OTDOA-NeighbourCellinfoList IE is included in OTDOA-ProvideAssistanceData, it means there is no corresponding
cell in OTDOA-NeighbourCellinfoList IE for this cell.

The target device may assume the antenna ports of the PRS of the cell indicated by prsNeighbourCellindex and the
NPRS of this cell are quasi co-located, as defined in [16].

nprsinfo-Type2
This field specifies the Type 2 NPRS [16] configuration of the NB-10T neighbour cell.

NOTE 1: If the NB-10T assistance data reference cell (i.e., anchor carrier) has no NPRS configured, the first NPRS
carrier in PRS-Info-NB is referenced.

NOTE 2: "Cell" in this context may not necessarily be the anchor carrier. If this"cell" has more than one NPRS
carrier with equal longest periodicity, the first such NPRS carrier in PRS-Info-NB is referenced. The
length of a NPRS positioning occasion for Part A in this context is the length of the nprsBitmap bit string.

6.5.1.3 OTDOA Assistance Data Request

OTDOA-RequestAssistanceData

The IE OTDOA-RequestAssistanceData is used by the target device to request assistance data from a location server.

-- ASN1START
OTDOA- Request Assi st anceData :: = SEQUENCE {
physCel I 1 d | NTEGER (0. .503),
[
adType-r14 BIT STRING { prs (0), nprs (1) } (SIZE (1..8)) OPTI ONAL
i
nr PhysCel | | d- r 15 I NTEGER (0. .1007) COPTI ONAL
11
}
-- ASNISTOP
OTDOA-RequestAssistanceData field descriptions
physcCellld
This field specifies the E-UTRA physical cell identity of the current primary cell of the target device.
adType

This field specifies the assistance data requested. This is represented by a bit string, with a one-value at the bit
position means the particular assistance data is requested; a zero-value means not requested.
Bit 0 indicates that PRS assistance data are requested, bit 1 indicates that NPRS assistance data are requested.

nrPhyscCellld
This field specifies the NR physical cell identity of the current primary cell of the target device. If this field is present,
the target device sets the physCellld to an arbitrary value which shall be ignored by the location server.
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6.5.1.4 OTDOA Location Information

- OTDOA-ProvideLocationInformation

The IE OTDOA-Providelocationlnformation is used by the target device to provide OTDOA location measurements to
the location server. It may also be used to provide OTDOA positioning specific error reason.

-- ASNLISTART
OTDQOA- Provi deLocati onl nformati on ::= SEQUENCE {

ot doaSi gnal Measur enment | nf or mati on OTDQOA- Si gnal Measur enent | nf or mati on
ot doa- Error OTDQA- Er r or

[

ot doaSi gnal Measur enment | nf or mati on- NB-r 14

OPTI ONAL,
OPTI ONAL,

OTDQOA- Si gnal Measur erent | nf or mati on- NB-r 14
OPTI ONAL

11
}

-- ASNISTOP

6.5.1.5 OTDOA Location Information Elements

- OTDOA-SignalMeasurementinformation

The IE OTDOA-S gnal Measurementl nformation is used by the target device to provide RSTD measurements to the
location server. The RSTD measurements are provided for a neighbour cell and the RSTD reference cell, both of which
are provided in the IE OTDOA-ProvideAssistanceData. The RSTD reference cell may or may not be the same asthe
assistance data reference cell provided in OTDOA-ReferenceCellInfo or OTDOA-ReferenceCelllnfoNB. If the target
device stops reporting inter-frequency RSTD measurements, where the inter-frequency RSTD measurement isan
OTDOA RSTD measurement with at least one cell on a frequency different from the serving cell frequency, the LPP
layer shall inform lower layers that inter-frequency RSTD measurements are stopped.

NOTE 1: If there are more than 24 Neighbour MeasurementElement to be sent, the target device may send them in
multiple ProvideLocationl nformation messages, as described under sub-clause 5.3.

NOTE 2: If NPRS/PRS antenna ports are quasi co-located, the target device provides a single RSTD measurement
for the quasi co-located antenna ports of NPRS/PRS.

-- ASNISTART

OTDOA- Si gnal Measur enent | nf ormati on :: = SEQUENCE {

syst enfFr aneNurber

BI T STRING (SIZE (10)),

physCel | | dRef I NTEGER (0. .503),

cel | d obal | dRef ECA OPTI ONAL,

ear f cnRef ARFCN- Val ueEUTRA OPTI ONAL, -- Cond Not SaneAsRef 0
referenceQual ity OTDQOA- MeasQual ity OPTI ONAL,

nei ghbour Measur enment Li st

éarfcnRef-anO

Nei ghbour Measur enent Li st ,

[T ARFCN- Val ueEUTRA- v9a0 OPTI ONAL -- Cond Not SanmeAsRef 1

11,

[[ tpldRef-r14 I NTEGER (0. . 4095) OPTI ONAL, -- Cond Provi dedByServer0
prsl dRef-r14 | NTEGER (0. .4095) OPTI ONAL, -- Cond Provi dedByServer1
addi ti onal Pat hsRef -r 14

Addi ti onal Pat hLi st-r14 OPTI ONAL,
nprsl dRef -r 14 I NTEGER (0. .4095) OPTI ONAL, -- Cond Provi dedByServer 2

carrierFreqOfset NB- Ref -r14

CarrierFreqOifset NB-r14 OPTI ONAL, -- Cond NB-|o0T
hyper SFN-r 14 BIT STRING (S| ZE (10)) OPTI ONAL -- Cond H SFN
11,
[l
not i onTi meSour ce-r 15 Mot i onTi meSour ce-r 15 OPTI ONAL

11
}

Nei ghbour Measur enent Li st :

Nei ghbour Measur enent El enent

physCel | | dNei ghbour
cel | G obal | dNei ghbour
ear f cnNei ghbour

rstd

: = SEQUENCE {
| NTEGER (0. . 503),

ECA OPTI ONAL,
OPTI ONAL,

ARFCN- Val ueEUTRA
I NTEGER (0. .12711),
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rstd-Quality OTDOA- MeasQual i ty,

[[ earfcnNei ghbour-v9a0 ARFCN-Val ueEUTRA-v9a0  OPTI ONAL -~ Cond Not SameAsRef 3

11,

[[ tpldNei ghbour-r14 I NTEGER (0. .4095) OPTI ONAL, -- Cond Provi dedByServer 0
prsl dNei ghbour-r14 | NTEGER (0. .4095) OPTI ONAL, -- Cond Provi dedByServer1
delta-rstd-ri14 I NTEGER (0. .5) OPTI ONAL,

addi ti onal Pat hsNei ghbour -r 14
Addi ti onal Pat hLi st-r14 OPTI ONAL,

npr sl dNei ghbour-r14 | NTEGER (0. .4095) OPTI ONAL, -- Cond Provi dedByServer 2
carrierFreqO f set NB- Nei ghbour-r 14
CarrierFreqOifset NB-r14 OPTI ONAL -- Cond NB-10T
it
del t a- SFN-r 15 | NTEGER (-8192..8191)  OPTI ONAL
11
}
Addi ti onal Pat hLi st-r14 ::= SEQUENCE (S| ZE(1..nmaxPaths-r14)) OF Additi onal Path-r14
maxPat hs-r 14 INTEGER ::= 2
Mot i onTi neSour ce-r 15 ::= SEQUENCE {
ti meSource-r15 ENUMERATED {servingCel |, referenceCell, gnss, m xed,
ot her, none, ...}
}
-- ASNLSTCP
Conditional presence Explanation
NotSameAsRef0 The field is absent if the corresponding earfcnRef-v9a0 is present. Otherwise, the target
device shall include this field if the EARFCN of the RSTD reference cell is not the same
as the EARFCN of the assistance data reference cell provided in the OTDOA assistance
data.
NotSameAsRefl The field is absent if the corresponding earfcnRef is present. Otherwise, the target device

shall include this field if the EARFCN of the RSTD reference cell is not the same as the
EARFCN of the assistance data reference cell provided in the OTDOA assistance data.

NotSameAsRef2 The field is absent if the corresponding earfcnNeighbour-v9a0 is present. Otherwise, the
target device shall include this field if the EARFCN of this neighbour cell is not the same
as the earfcnRef for the RSTD reference cell.

NotSameAsRef3 The field is absent if the corresponding earfcnNeighbour is present. Otherwise, the target
device shall include this field if the EARFCN of this neighbour cell is not the same as the
earfcnRef for the RSTD reference cell.

ProvidedByServer0 The target device shall include this field if a tpld for this transmission point is included in
the OTDOA-ProvideAssistanceData. Otherwise the field is absent.

ProvidedByServerl The target device shall include this field if a prsID for this transmission point is included in
the OTDOA-ProvideAssistanceData. Otherwise the field is absent.

ProvidedByServer2 The target device shall include this field if an nprsID for this cell is included in the

OTDOA-ProvideAssistanceData and if this cell is a NB-1oT only cell (without associated
LTE PRS cell). Otherwise the field is absent.

NB-loT The target device shall include this field if the cell is a NB-1oT only cell (without associated
LTE PRS cell). Otherwise the field is absent.
H-SFN The target device shall include this field if it was able to determine a hyper SFN of the

RSTD reference cell.

OTDOA-SignalMeasurementinformation field descriptions

systemFrameNumber

If the deltaSFN and motionTimeSource fields are not present, this field specifies the SFN of the RSTD reference cell
containing the starting subframe of the PRS or NPRS positioning occasion if PRS or NPRS are available on the RSTD
reference cell, or subframe of the CRS for RSTD measurements if PRS and NPRS are not available on the RSTD
reference cell during which the most recent neighbour cell RSTD measurement was performed.

In case of more than a single PRS configuration on the RSTD reference cell, the first PRS configuration is referenced.
If the deltaSFN and motionTimeSource fields are present, this field specifies the SFN of the RSTD reference cell when
the TOA measurement for the RSTD reference cell has been made.

physCellldRef
This field specifies the physical cell identity of the RSTD reference cell.

cellGloballdRef
This field specifies the ECGI, the globally unique identity of a cell in E-UTRA, of the RSTD reference cell. The target
shall provide this IE if it knows the ECGI of the RSTD reference cell.
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OTDOA-SignalMeasurementinformation field descriptions

earfcnRef
This field specifies the EARFCN of the RSTD reference cell.

referenceQuality

This field specifies the target device's best estimate of the quality of the TOA measurement from the RSTD reference
cell, TsubframeRrxref, Where Tsubframerxret IS the time of arrival of the signal from the RSTD reference cell.

When deltaSFN and motionTimeSource are both included, the target device shall not include measurement errors
caused by motion of the target device in referenceQuality (e.g. the target device may assume the target device was
stationary during OTDOA measurements).

neighbourMeasurementList
This list contains the measured RSTD values for neighbour cells together with the RSTD reference cell, along with
quality for each measurement.

tpldRef
This field specifies the transmission point ID of the RSTD reference cell.

prsldRef
This field specifies the PRS-ID of the first PRS configuration of the RSTD reference cell.

additionalPathsRef

This field specifies one or more additional detected path timing values for the RSTD reference cell, relative to the path
timing used for determining the rstd value. If this field was requested but is not included, it means the UE did not
detect any additional path timing values.

nprsldRef
This field specifies the NPRS-ID of the RSTD reference cell.

carrierFreqOffsetNB-Ref
This field specifies the offset of the NB-1oT channel number to EARFCN given by earfcnRef as defined in TS 36.101
[21].

hyperSFN
This field specifies the hyper SFN as defined in [12] of the RSTD reference cell for the systemFrameNumber.

motionTimeSource
This field provides reference information concerning the movement of the target device and comprises the following
subfields:

- timeSource specifies the external time source to which UE time was locked during the OTDOA
measurements. Enumerated value "mixed" indicates that UE time was locked to more than one external time
source during OTDOA measurements (e.g. is applicable to a change in serving cell when the serving cell was
used as a time source). The value "other" indicates some other external time source. The value "none"
indicates that UE time was not locked to an external time source.

If this field is present, the target device shall also provide the IE Sensor-MotionInformation in IE
Sensor-ProvideLocationInformation.

physCellldNeighbour
This field specifies the physical cell identity of the neighbour cell for which the RSTDs are provided.

cellGloballdNeighbour

This field specifies the ECGI, the globally unique identity of a cell in E-UTRA, of the neighbour cell for which the
RSTDs are provided. The target device shall provide this IE if it was able to determine the ECGI of the neighbour cell
at the time of measurement.

earfcnNeighbour
This field specifies the EARFCN of the neighbour cell used for the RSTD measurements.

rstd
This field specifies the relative timing difference between this neighbour cell and the RSTD reference cell, as defined
in [17]. Mapping of the measured quantity is defined as in [18] subclause 9.1.10.3.

rstd-Quality

This field specifies the target device's best estimate of the quality of the measured rstd.

When deltaSFN and motionTimeSource both included, the target device shall not include measurement errors caused
by motion of the target device in rstd-Quality (e.g. the target device may assume the target device was stationary
during OTDOA measurements).

tpldNeighbour
This field specifies the transmission point ID for the neighbour cell for which the RSTDs are provided.

prsidNeighbour
This field specifies the PRS-ID of the first PRS configuration of the neighbour cell for which the RSTDs are provided.

delta-rstd

This field specifies the higher-resolution RSTD Arstp as defined in [18] subclause 9.1.10.4. Mapping of the measured
guantity is defined as in [18] subclause 9.1.10.4.
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OTDOA-SignalMeasurementinformation field descriptions

additionalPathsNeighbour

This field specifies one or more additional detected path timing values for the neighbour cell, relative to the path timing
used for determining the rstd value. If this field was requested but is not included, it means the UE did not detect any
additional path timing values.

nprslidNeighbour
This field specifies the NPRS-ID of the neighbour cell for which the RSTDs are provided.

carrierFreqOffsetNB-Neighbour
This field specifies the offset of the NB-1oT channel number to EARFCN given by earfcnNeighbour as defined in TS
36.101 [21].

delta-SFN

This field provides information concerning the movement of the target device:

Together with systemFrameNumber specifies the measurementSFN of the RSTD reference cell when the TOA
measurement for this neighbour cell has been made for determining the rstd. The measurementSFN is given by
systemFrameNumber + delta-SFN. (The actual SFN is the measurementSFN modulo 1024.). The measurementSFN
is used in IE Sensor-MotionInformation to provide movement information corresponding to the TOA measurement
time.

If this field is present, the target device shall also provide the IE Sensor-Motioninformation in I1E
Sensor-ProvideLocationinformation.

- OTDOA-SignalMeasurementinformation-NB

The |lE OTDOA-S gnal Measurementl nformation-NB is used by the target device to provide RSTD measurements to the
location server. The RSTD measurements are provided for a neighbour cell and the RSTD reference cell, both of which
are provided in the IE OTDOA-ProvideAssistanceData. The RSTD reference cell may or may not be the same asthe
assistance data reference cell provided in OTDOA-ReferenceCellInfo or OTDOA-ReferenceCellInfoNB. If the target
device stops reporting inter-frequency RSTD measurements, where the inter-frequency RSTD measurement is an
OTDOA RSTD measurement with at least one cell on a frequency different from the serving cell frequency, the LPP
layer shall inform lower layers that inter-frequency RSTD measurements are stopped.

NOTE 1: If there are more than 24 Neighbour MeasurementElement-NB to be sent, the target device may send them
in multiple ProvidelLocationl nformation messages, as described under sub-clause 5.3.

NOTE 2: If NPRS/PRS antenna ports are quasi co-located, the target device provides asingle RSTD measurement
for the quasi co-located antenna ports of NPRS/PRS.

-- ASNLISTART
OTDQOA- Si gnal Measur enent | nf or mati on- NB-r 14 :: = SEQUENCE {

syst enfr ameNunber - r 14 BI T STRING (SI ZE (10)),
physCel | | dRef - r 14 I NTEGER (0. .503),

cel |l d obal | dRef -r 14 ECA OPTI ONAL,
earfcnRef-r14 ARFCN- Val ueEUTRA-r 14 OPTI ONAL, -- Cond Not SanmeAsRef 0
referenceQual ity-r14 OTDQOA- MeasQual ity CPTI ONAL,

nei ghbour Measur enent Li st-r 14
tpl dRef-r 14

prsl dRef-r14

addi ti onal Pat hsRef -r 14

Nei ghbour Measur enent Li st - NB-r 14,

| NTEGER (0. .4095) OPTI ONAL, -- Cond Provi dedByServer 0
I NTEGER (0. .4095) OPTI ONAL, -- Cond Provi dedByServer 1
Addi tional Pat hLi st-r14 OPTI ONAL,

nprsl dRef -r14 | NTEGER (0. .4095) OPTI ONAL, -- Cond Provi dedByServer 2
carrierFreqO fset NB-Ref-r14 CarrierFreqOifset NB-r14 OPTI ONAL, -- Cond NB-1|o0T
BIT STRING (Sl ZE (10)) OPTIONAL, -- Cond H SFN

hyper SEN-r 14

}
Nei ghbour Measur enment Li st-NB-r14 ::= SEQUENCE (S| ZE(1..24)) OF Nei ghbour Measur enment El ement - NB- r 14

Nei ghbour Measur enent El enent - NB-r 14 :: = SEQUENCE {
physCel | | dNei ghbour -r 14 | NTEGER (0. .503),

cel I d obal | dNei ghbour -r 14 ECA OPTI ONAL,

ear f cnNei ghbour -r 14 ARFCN- Val ueEUTRA-r 14 CPTI ONAL, -- Cond Not SanmeAsRef 2
rstd-r14 | NTEGER (0. .12711),

rstd-Quality-ri14 OTDOA- MeasQual i ty,

t pl dNei ghbour -r 14 I NTEGER (0. .4095) OPTI ONAL, -- Cond Provi dedByServer 0
pr sl dNei ghbour -r 14 I NTEGER (0. .4095) OPTI ONAL, -- Cond Provi dedByServer 1
delta-rstd-ri14 I NTEGER (0. .5) OPTI ONAL,

addi ti onal Pat hsNei ghbour-r 14
Addi ti onal Pat hLi st-r14 OPTI ONAL,

npr sl dNei ghbour -r 14 I NTEGER (0. .4095) OPTI ONAL, -- Cond Provi dedByServer 2
carrierFreqO f set NB- Nei ghbour -r 14
CarrierFreqOifset NB-r14 OPTI ONAL, -- Cond NB-1lo0T
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}
-- ASNLSTCP
Conditional presence Explanation

NotSameAsRef0 The target device shall include this field if the EARFCN of the RSTD reference cell is not
the same as the EARFCN of the assistance data reference cell provided in the OTDOA
assistance data.

NotSameAsRef2 The target device shall include this field if the EARFCN of this neighbour cell is not the
same as the earfcnRef for the RSTD reference cell.

ProvidedByServer0 The target device shall include this field if a tpld for this transmission point is included in
the OTDOA-ProvideAssistanceData. Otherwise the field is absent.

ProvidedByServerl The target device shall include this field if a prsID for this transmission point is included in
the OTDOA-ProvideAssistanceData. Otherwise the field is absent.

ProvidedByServer2 The target device shall include this field if an nprsID for this cell is included in the
OTDOA-ProvideAssistanceData and if this cell is a NB-1oT only cell (without associated
LTE PRS cell). Otherwise the field is absent.

NB-loT The target device shall include this field if the cell is a NB-1oT only cell (without associated
LTE PRS cell). Otherwise the field is absent.

H-SFN The target device shall include this field if it was able to determine a hyper SFN of the
RSTD reference cell.

OTDOA-SignalMeasurementinformation-NB field descriptions
systemFrameNumber

This field specifies the SFN of the RSTD reference cell containing the starting subframe of the PRS or NPRS
positioning occasion if PRS or NPRS are available on the RSTD reference cell, or subframe of the CRS for RSTD
measurements if PRS and NPRS are not available on the RSTD reference cell during which the most recent
neighbour cell RSTD measurement was performed.

In case of more than a single PRS configuration on the RSTD reference cell, the first PRS configuration is referenced.

physCellldRef
This field specifies the physical cell identity of the RSTD reference cell.

cellGloballdRef
This field specifies the ECGI, the globally unique identity of a cell in E-UTRA, of the RSTD reference cell. The target
shall provide this IE if it knows the ECGI of the RSTD reference cell.

earfcnRef
This field specifies the EARFCN of the RSTD reference cell.

referenceQuality
This field specifies the target device's best estimate of the quality of the TOA measurement from the RSTD reference
cell, Tsubframerxref, Where Tsubframerxref iS the time of arrival of the signal from the RSTD reference cell.

neighbourMeasurementList
This list contains the measured RSTD values for neighbour cells together with the RSTD reference cell, along with
quality for each measurement.

tpldRef
This field specifies the transmission point ID of the RSTD reference cell.

prsldRef
This field specifies the PRS-ID of the first PRS configuration of the RSTD reference cell.

additionalPathsRef

This field specifies one or more additional detected path timing values for the RSTD reference cell, relative to the path
timing used for determining the rstd value. If this field was requested but is not included, it means the UE did not
detect any additional path timing values.

nprsldRef
This field specifies the NPRS-ID of the RSTD reference cell.

carrierFreqOffsetNB-Ref
This field specifies the offset of the NB-loT channel number to EARFCN given by earfcnRef as defined in TS 36.101
[21].

hyperSFN
This field specifies the hyper SFN as defined in [12] of the RSTD reference cell for the systemFrameNumber.

physCellldNeighbour
This field specifies the physical cell identity of the neighbour cell for which the RSTDs are provided.

cellGloballdNeighbour

This field specifies the ECGI, the globally unique identity of a cell in E-UTRA, of the neighbour cell for which the
RSTDs are provided. The target device shall provide this IE if it was able to determine the ECGI of the neighbour cell
at the time of measurement.

earfcnNeighbour
This field specifies the EARFCN of the neighbour cell used for the RSTD measurements.
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OTDOA-SignalMeasurementinformation-NB field descriptions

rstd
This field specifies the relative timing difference between this neighbour cell and the RSTD reference cell, as defined
in [17]. Mapping of the measured quantity is defined as in [18] subclause 9.1.10.3.

rstd-Quality
This field specifies the target device's best estimate of the quality of the measured rstd.

tpldNeighbour
This field specifies the transmission point ID for the neighbour cell for which the RSTDs are provided.

prsidNeighbour
This field specifies the PRS-ID of the first PRS configuration of the neighbour cell for which the RSTDs are provided.

delta-rstd

This field specifies the higher-resolution RSTD Arstp as defined in [18] subclause 9.1.10.4. Mapping of the measured
guantity is defined as in [18] subclause 9.1.10.4.

additionalPathsNeighbour

This field specifies one or more additional detected path timing values for the neighbour cell, relative to the path timing
used for determining the rstd value. If this field was requested but is not included, it means the UE did not detect any
additional path timing values.

nprsidNeighbour
This field specifies the NPRS-ID of the neighbour cell for which the RSTDs are provided.

carrierFreqOffsetNB-Neighbour
This field specifies the offset of the NB-1oT channel number to EARFCN given by earfcnNeighbour as defined in TS
36.101 [21].

OTDOA-MeasQuality

- - ASNISTART
OTDOA- MeasQual ity ::= SEQUENCE {
error-Resol ution BIT STRING (SI ZE (2)),
error-Val ue BIT STRING (Sl ZE (5)),
error - NunSanpl es BIT STRING (Sl ZE (3)) OPTI ONAL,
}
-- ASNISTOP

OTDOA-MeasQuality field descriptions

error-Resolution
This field specifies the resolution R used in error-Value field. The encoding on two bits is as follows:

‘00’ 5 meters
‘01’ 10 meters
'10' 20 meters
11 30 meters.
error-Value

This field specifies the target device's best estimate of the uncertainty of the OTDOA (or TOA) measurement.
The encoding on five bits is as follows:

'00000" O to (R*1-1) meters

'00001' R*1 to (R*2-1) meters

'00010° R*2 to (R*3-1) meters

'.i.llll' R*31 meters or more;
where R is the resolution defined by error-Resolution field.
E.g., R=20 m corresponds to 0-19 m, 20-39 m,...,620+ m.
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OTDOA-MeasQuality field descriptions

error-NumSamples

If the error-Value field provides the sample uncertainty of the OTDOA (or TOA) measurement, this field specifies how
many measurements have been used by the target device to determine this (i.e., sample size). Following 3 bit
encoding is used:

‘000’ Not the baseline metric
‘001" 5-9

'010' 10-14

'011' 15-24

'100' 25-34

101" 35-44

'110' 45-54

111 55 or more.

In case of the value '000', the error-Value field contains the target device's best estimate of the uncertainty of the
OTDOA (or TOA) measurement not based on the baseline metric. E.g., other measurements such as signal-to-noise-
ratio or signal strength can be utilized to estimate the error-Value.

If this field is absent, the value of this field is '000'.

- AdditionalPath

The IE Additional Path is used by the target device to provide information about additional pathsin association to the
RSTD measurements in the form of arelative time difference and a quality value. The additional path
relativeTimeDifference is the detected path timing relative to the detected path timing used for the rstd value [17], and
each additional path can be associated with a quality value path-Quality.

-- ASNLSTART
Addi ti onal Pat h-r14 ::= SEQUENCE {
relativeTi meDi fference-r14 | NTEGER (-256..255),
pat h- Qual i ty-r14 OTDOA- MeasQual ity OPTI ONAL,
}
-- ASNISTOP
AdditionalPath field descriptions
relativeTimeDifference
This field specifies the additional detected path timing relative to the detected path timing used for the rstd value in
units of 0.5 Ts, with Ts=1/(15000*2048) seconds. A positive value indicates that the particular path is later in time than
the detected path used for RSTD; a negative value indicates that the particular path is earlier in time than the detected
path used for RSTD.
path-Quality
This field specifies the target device's best estimate of the quality of the detected timing of the additional path.
6.5.1.6 OTDOA Location Information Request

- OTDOA-RequestLocationIinformation

The IE OTDOA-RequestLocationlnformation is used by the location server to request OTDOA location measurements
from atarget device. Details of the required measurements (e.g. details of assistance data reference cell and neighbour
cells) are conveyed in the OTDOA-ProvideAssistanceData | E in a separate Provide Assistance Data message.

-- ASNLISTART
OTDQOA- Request Locat i onl nformati on :: = SEQUENCE {
assi stanceAvail ability BOOLEAN,
i _
mul ti pat hRSTD-r 14 ENUMERATED { requested } OPTI ONAL, -- Need ON
maxNoOf RSTDneas-r 14 I NTEGER (1..32) OPTI ONAL -- Need ON
i
not i onMeasur enent s-r 15 ENUMERATED { requested } OPTI ONAL -- Need ON
11
}
-- ASNISTOP
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OTDOA-RequestLocationIinformation field descriptions

assistanceAvailability
This field indicates whether the target device may request additional OTDOA assistance data from the server. TRUE
means allowed and FALSE means not allowed.

multipathRSTD
This field, if present, indicates that the target device is requested to report additional detected path timing information
per RSTD reference and neighbour cell.

maxNoOfRSTDmeas
This field, if present, indicates the maximum number of NeighbourMeasurementElement fields (i.e., RSTD
measurements) the target device can provide in OTDOA-SignalMeasurementinformation.

motionMeasurements

This field, if present, indicates that the target device is requested to report the motion measurements (deltaSFN and
motionTimeSource) in OTDOA-SignalMeasurementinformation as well as the IE Sensor-Motioninformation in IE
Sensor-ProvideLocationInformation.

6.5.1.7 OTDOA Capability Information

- OTDOA-ProvideCapabilities

The IE OTDOA-ProvideCapabilitiesis used by the target device to indicate its capability to support OTDOA and to
provide its OTDOA positioning capabilities to the location server.

-- ASNLISTART

OTDQOA- Provi deCapabi l i ties ::= SEQUENCE {
ot doa- Mode BI T STRI NG { ue- assi sted (0),

ue- assi st ed- NB-r 14 (1),
ue-assi sted-NB-TDD-r15 (2) } (SIZE (1..8)),
suppor t edBandLi st EUTRA SEQUENCE (S| ZE (1..nmaxBands)) OF SupportedBandEUTRA OPTI ONAL,
support edBandLi st EUTRA- v9a0 SEQUENCE (S| ZE (1..nmaxBands)) OF SupportedBandEUTRA- v9a0
OPTI ONAL,

i nt er Fr eqRSTDeasur enent - r 10 ENUMERATED { supported } OPTI ONAL,
addi ti onal Nei ghbour Cel | | nf oLi st-r10 ENUVERATED { supported } OPTI ONAL,
prs-id-rl14 ENUMERATED { supported } CPTI ONAL,
t p- separ ati on-vi a- nuti ng-r 14 ENUMERATED { supported } CPTI ONAL,
addi tional - prs-config-ri4 ENUMERATED { supported } OPTI ONAL,
prs-based-tbs-r14 ENUMERATED { supported } OPTI ONAL,
addi ti onal Pat hsReport-r14 ENUMERATED { supported } COPTI ONAL,
densePrsConfig-ri14 ENUMERATED { supported } CPTI ONAL,
maxSuppor t edPr sBandwi dt h-r 14 ENUMERATED { n6, nl15, n25, n50, n75, nl100, ...} OPTI ONAL,
prsCccG oup-r 14 ENUMERATED { supported } OPTI ONAL,
pr sFrequencyHoppi ng-r 14 ENUMERATED { supported } OPTI ONAL,
maxSuppor t edPr sConfi gs-r 14 ENUMERATED { c2, c3 } OPTI ONAL,
peri odi cal Reporting-r14 ENUMERATED { supported } COPTI ONAL,
mul ti PrbNprs-r14 ENUMERATED { supported } OPTI ONAL,
i dl eSt at eFor Measur enent s-r 14 ENUMERATED { required } OPTI ONAL,
nunber O RXant ennas- r 14 ENUMERATED { rx1, ... } COPTI ONAL,
not i onMeasur enment s-r 15 ENUMERATED { supported } CPTI ONAL,
i nt er RAT- RSTDneasur enent - r 15 ENUMERATED { supported } OPTI ONAL

}

maxBands | NTEGER :: = 64

Suppor t edBandEUTRA : : = SEQUENCE {
bandEUTRA | NTEGER (1..naxFBl)

}

Suppor t edBandEUTRA-v9a0 : : = SEQUENCE {
bandEUTRA- v9a0 | NTEGER (maxFBI - Pl usl. . maxFBIl 2) OPTI ONAL

}

maxFBl I NTEGER ::= 64 -- Maxinum value of frequency band i ndicator

maxFBI - Pl us1 INTEGER ::= 65 -- |owest val ue extended FBI range

maxFBIl 2 I NTEGER ::= 256 -- highest val ue extended FBI range

-- ASN1ISTOP
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OTDOA-ProvideCapabilities field descriptions

otdoa-Mode

This field specifies the OTDOA mode(s) supported by the target device. This is represented by a bit string, with a one
value at the bit position means the particular OTDOA mode is supported; a zero value means not supported. A zero-
value in all bit positions in the bit string means OTDOA positioning method is not supported by the target device.
ue-assisted: Bit 0 indicates that the target device supports UE-assisted OTDOA and LTE PRS.

ue-assisted-NB: Bit 1 indicates that the target device supports UE-assisted OTDOA and NB-loT NPRS.
ue-assisted-NB-TDD: Bit 2 indicates that the target device supports UE-assisted OTDOA and NB-loT NPRS for TDD.

SupportedBandEUTRA

This field specifies the frequency bands for which the target device supports RSTD measurements. One entry
corresponding to each supported E-UTRA band as defined in TS 36.101 [21]. In case the target device includes
bandEUTRA-v9a0, the target device shall set the corresponding entry of bandEUTRA (i.e. without suffix) to maxFBI.

interFregRSTDmeasurement
This field, if present, indicates that the target device supports inter-frequency RSTD measurements within and
between the frequency bands indicated in SupportedBandEUTRA.

additionalNeighbourCellinfoList

This field, if present, indicates that the target device supports up to 3x24 OTDOA-NeighbourCellinfoElement in
OTDOA-NeighbourCellinfoList in OTDOA-ProvideAssistanceData without any restriction for the earfcn in each
OTDOA-NeighbourCellinfoElement as specified in subclause 6.5.1.2.

prs-id
This field, if present, indicates that the target device supports PRS generation based on the PRS-ID as specified in
[16] and support for TP-ID in OTDOA-ReferenceCelllnfo and OTDOA-NeighbourCellinfoList.

tp-separation-via-muting

This field, if present, indicates that the target device supports RSTD measurements for cells which have associated
transmission points (e.g., Remote Radio Heads) within the cell coverage and where these associated transmission
points have the same physical cell identity as the associated cell, and where these transmission points are identified
via a different muting pattern. The field also indicates support for TP-ID in OTDOA-ReferenceCellinfo and
OTDOA-NeighbourCellinfoList.

additional-prs-config

This field, if present, indicates that the target device supports additional PRS configurations. The additional PRS
configuration in PRS-Info IE comprise:

- support for prs-Configurationindex > 2399;

- support for Ners values in addition to 1, 2, 4 and 6 (add-numDL-Frames in PRS-Info);

- support for muting bit string lengths > 16 bits.

prs-based-tbs
This field, if present, indicates that the target device supports RSTD measurements for PRS-only TPs.

additionalPathsReport
This field, if present, indicates that the target device supports reporting of timing information for additional detected
paths for RSTD reference and each neighbour cell.

densePrsConfig

This field, if present, indicates that the target device supports a subset of the additional PRS configurations associated
with capability additional-prs-config which comprises:

- support for prs-Configurationindex > 2404;

- support for Nprs values of 10, 20, 40, 80 and 160 (in addition to 1, 2, 4 and 6).

In case additional-prs-config is present, this field is not present.

maxSupportedPrsBandwidth

This field, if present, indicates the maximum PRS bandwidth supported by the target device. Enumerated value n6
corresponds to 6 resource blocks, n15 to 15 resource blocks and so on. If this field is not present, the target device is
assumed to support the PRS bandwidth associated with the target device type, which for LTE devices including Cat-
M1/M2 is 100 resource blocks and for NB-1oT devices is 1 resource block.

prsOccGroup
This field, if present, indicates that the target device supports PRS occasion groups, which implies that each bit of a
configured muting pattern applies per PRS occasion group.

prsFrequencyHopping
This field, if present, indicates that the target device supports PRS occasion frequency hopping, as specified in [16].

maxSupportedPrsConfigs
This field, if present, indicates that the target device supports multiple PRS configurations per cell. Enumerated value
c2 indicates support for up to 2 configurations; c3 indicates support for up to 3 configurations.

periodicalReporting

This field, if present, indicates that the target device supports periodicalReporting of RSTD measurements. If this field
is absent, the location server may assume that the target device does not support periodicalReporting in
CommonlEsRequestLocationinformation.

multiPrbNprs
This field, if present, indicates that the target device supports NPRS configuration in more than one resource block
(i.e., maxCarrier in PRS-Info-NB greater 1).

idleStateForMeasurements
This field, if present, indicates that the target device requires idle state to perform RSTD measurements.
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OTDOA-ProvideCapabilities field descriptions

numberOfRXantennas

This field is not applicable to NB-loT devices.

This field, if present, indicates the number of UE downlink receive antennas for RSTD measurements (see 3GPP TS
36.133 [18]). Enumerated value rx1 indicates a single antenna receiver. If this field is absent, the target device is
assumed to support two RX antennas for RSTD measurements.

motionMeasurements

This field, if present, indicates that the target device supports reporting of motion measurements (deltaSFN and
motionTimeSource) in OTDOA-SignalMeasurementinformation. The presence of this field implies presence of sensor-
MotionInformationSup in IE Sensor-ProvideCapabilities.

interRAT-RSTDmeasurement
This field, if present, indicates that the target device supports inter-RAT RSTD measurements (3GPP TS 38.215 [36]);
i.e., E-UTRA RSTD measurements when the target device is served by an NR cell.

6.5.1.8 OTDOA Capability Information Request
- OTDOA-RequestCapabilities

The |IE OTDOA-RequestCapabilitiesis used by the location server to request the capability of the target device to
support OTDOA and to request OTDOA positioning capabilities from atarget device.

-- ASNISTART

OTDQOA- Request Capabi | ities ::= SEQUENCE {
Lo

-- ASNISTOP

6.5.1.9 OTDOA Error Elements

- OTDOA-Error

The |[E OTDOA-Error isused by the location server or target device to provide OTDOA error reasons to the target
device or location server, respectively.

-- ASNLISTART

OTDQOA- Error ::= CHO CE {
| ocat i onSer ver Err or Causes OTDQA- Locat i onSer ver Err or Causes,
t ar get Devi ceError Causes OTDQOA- Tar get Devi ceErr or Causes,

}

-- ASNLISTOP

— OTDOA-LocationServerErrorCauses

The IE OTDOA-LocationServerErrorCausesis used by the location server to provide OTDOA error reasons to the
target device.

-- ASNLISTART
OTDOA- Locat i onSer ver Error Causes ::= SEQUENCE {
cause ENUMERATED  { undef i ned,
assi st anceDat aNot Support edBySer ver,
assi st anceDat aSupport edBut Current | yNot Avai | abl eBySer ver,
b
}
-- ASNISTOP

ETSI



3GPP TS 36.355 version 15.1.0 Release 15 78 ETSI TS 136 355 V15.1.0 (2018-10)

- OTDOA-TargetDeviceErrorCauses

The lE OTDOA-TargetDeviceErrorCausesis used by the target device to provide OTDOA error reasons to the location
server.

-- ASNLISTART
OTDOA- Tar get Devi ceError Causes :: = SEQUENCE {
cause ENUMERATED { undef i ned,
assi st ance- dat a- m ssi ng,
unabl eToMeasur eRef er enceCel |,
unabl eToMeasur eAnyNei ghbour Cel |,
at t enpt edBut Unabl eToMeasur eSoneNei ghbour Cel | s,
b
}
-- ASNLISTOP

6.5.2  A-GNSS Positioning
6.5.2.1 GNSS Assistance Data
- A-GNSS-ProvideAssistanceData

The IE A-GNSS-ProvideAssistanceData is used by the location server to provide assistance data to enable UE-based
and UE-assisted A-GNSS. It may also be used to provide GNSS positioning specific error reasons.

-- ASNLISTART
A- GN\SS- Provi deAssi st anceDat a :: = SEQUENCE {
gnss- CommonAssi st Dat a GN\SS- CommonAssi st Dat a OPTI ONAL, -- Need ON
gnss- Generi cAssi st Dat a GNSS- Generi cAssi st Dat a OPTI ONAL, -- Need ON
gnss- Error A- G\SS- Er r or OPTI ONAL, -- Need ON
[l o o
gnss- Peri odi cAssi st Dat a-r 15 GNSS- Peri odi cAssi st Dat a-r 15 OPTI ONAL -- Cond CrTrans
11
}
-- ASNLISTOP
Conditional presence Explanation
CtrTrans The field is mandatory present in the control transaction of a periodic assistance data
delivery session as described in sub-clause 5.2.1a and 5.2.2a. Otherwise it is not present.

- GNSS-CommonAssistData

The IE GNSS-CommonAssistData is used by the location server to provide assistance data which can be used for any
GNSS (e.g., GPS, Galileo, GLONASS, BDS, €tc.).

-- ASNLISTART

GNSS- CommonAssi st Data :: = SEQUENCE {
gnss- Ref erenceTi me GN\SS- Ref er enceTi me OPTI ONAL, -- Need ON
gnss- Ref erencelocati on GN\SS- Ref er encelocati on OPTI ONAL, -- Need ON
gnss- | onospheri cModel GN\SS- | onospheri cModel OPTI ONAL, -- Need ON
gnss-EarthOri entati onParanet ers GNSS-Eart hOri ent ati onPar anet er s OPTI ONAL, -- Need ON

[
gnss- RTK- Ref erenceSt ati onl nf o-r 15

GN\SS- RTK- Ref erenceSt ati onl nfo-r15  OPTI ONAL, -- Need ON
gnss- RTK- CommonCoser vat i onl nf o-r 15

GN\SS- RTK- CommonCoser vati onl nf o-r15 OPTI ONAL, -- Cond RTK
gnss- RTK- Auxi | i arySt ati onDat a-r 15

GN\SS- RTK- Auxi | i aryStati onData-r15  OPTI ONAL -- Need ON

ETSI



3GPP TS 36.355 version 15.1.0 Release 15 79 ETSI TS 136 355 V15.1.0 (2018-10)

-- ASNISTOP
Conditional presence Explanation
RTK The field is mandatory present if the IE GNSS-RTK-Observations is included in IE
GNSS-GenericAssistData; otherwise it is not present.

— GNSS-GenericAssistData

The |E GNSS-GenericAssistData is used by the location server to provide assistance data for a specific GNSS (e.g.,
GPS, Galileo, GLONASS, BDS, etc.). The specific GNSS for which the provided assistance data are applicable is
indicated by the IE GNSS-ID and (if applicable) by the IE SBAS-ID. Assistance for up to 16 GNSSs can be provided.

-- ASNLISTART
GN\SS- Generi cAssistData ::= SEQUENCE (S| ZE (1..16)) OF GNSS- Generi cAssi st Dat aEl enent
GNSS- Generi cAssi st Dat aEl ement :: = SEQUENCE {
gnss-1D GN\SS- | D,
sbas- | D SBAS- | D OPTI ONAL, -- Cond GNSS-| D- SBAS
gnss- Ti nreModel s GN\SS- Ti nreModel Li st OPTI ONAL, -- Need ON
gnss-Differential Corrections G\SS-Di fferential Correcti ons OPTI ONAL, -- Need ON
gnss- Navi gat i onModel GNSS- Navi gat i onModel OPTI ONAL, -- Need ON
gnss-Real Tinelntegrity GN\SS- Real Ti nel ntegrity OPTI ONAL, -- Need ON
gnss- Dat aBi t Assi st ance GN\SS- Dat aBi t Assi st ance OPTI ONAL, -- Need ON
gnss- Acqui si ti onAssi st ance GN\SS- Acqui si ti onAssi stance OPTI ONAL, -- Need ON
gnss- Al manac GN\SS- Al manac OPTI ONAL, -- Need ON
gnss- UTC- Mbdel GNSS- UTC- Mbdel OPTI ONAL, -- Need ON
gnss- Auxi | i aryl nf ormati on GNSS- Auxi | i aryl nf or mati on OPTI ONAL, -- Need ON
bds-Di fferential Corrections-r12
BDS-Di fferential Corrections-r12 OPTI ONAL, -- Cond GNSS- | D BDS
bds- G i dvbdel -r 12 BDS- Gri dvbdel Par anet er-r 12 OPTI ONAL -- Cond GNSS-I| D BDS
i
gnss- RTK- Cbservati ons-r15  GNSS- RTK- Cbservati ons-r15 OPTI ONAL, -- Need ON
gl o- RTK- Bi asl| nf ormati on-r15 GLO RTK- Bi asl nf or mati on-r 15 OPTI ONAL, -- Cond G\SS-I DGO
gnss- RTK- MAC- Correcti onDi f f erences-r 15
GN\SS- RTK- MAC- Correcti onDi f f erences-r 15
OPTI ONAL, -- Need ON
gnss- RTK- Resi dual s-r 15 GN\SS- RTK- Resi dual s-r15 OPTI ONAL, -- Need ON
gnss- RTK- FKP- Gradi ent s-r 15 GNSS- RTK- FKP- Gr adi ent s-r 15 OPTI ONAL, -- Need ON
gnss- SSR-Orbi t Correcti ons-r15
GNSS- SSR- Orbi t Corrections-r15  OPTI ONAL, -- Need ON
gnss- SSR- Cl ockCorrections-ri15
GNSS- SSR- O ockCorrections-r15  OPTI ONAL, -- Need ON
gnss- SSR- CodeBi as-r 15 GN\SS- SSR- CodeBi as-r 15 OPTI ONAL -- Need ON
11
}
-- ASNLISTOP
Conditional presence Explanation
GNSS-ID-SBAS The field is mandatory present if the GNSS-ID = sbhas; otherwise it is not present.
GNSS-ID-BDS The field may be present if the GNSS-ID = bds; otherwise it is not present.
GNSS-ID-GLO The field may be present if the GNSS ID = glonass; otherwise it is not present.

- GNSS-PeriodicAssistData

The IE GNSS-PeriodicAssistData is used by the location server to provide control parameters for a periodic assistance
data delivery session (e.g., interval and duration) to the target device.

NOTE: Omission of a particular assistance data type field in IE GNSS-PeriodicAssistData means that the location
server does not provide this assistance data type in a data transaction of a periodic assistance data delivery
session, as described in sub-clauses 5.2.1a and 5.2.2a. Inclusion of no assistance datatype fieldsin |E
GNSS-PeriodicAssistData means that a periodic assistance data delivery session is terminated.

-- ASNISTART
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gnss- RTK- Peri odi cObservati ons-r 15 GN\SS- Per i odi cCont r ol Param r 15 OPTI ONAL, -- Need ON
gl o- RTK- Peri odi cBi asl nf or mati on-r 15 GNSS- Peri odi cCont r ol Param r 15 COPTI ONAL, -- Need ON
gnss- RTK- MAC- Peri odi cCorrectionDi fferences-ri15
GN\SS- Peri odi cCont rol Param r 15 OPTI ONAL, -- Need ON
gnss- RTK- Peri odi cResi dual s-r15 GN\SS- Peri odi cControl Paramr15  OPTI ONAL, -- Need ON
gnss- RTK- FKP- Per i odi cG adi ent s-r 15 GNSS- Peri odi cCont r ol Paramr 15 OPTI ONAL, -- Need ON
gnss- SSR- Peri odi cOrbi t Corrections-r15
GN\SS- Peri odi cCont rol Param r 15 OPTI ONAL, -- Need ON
gnss- SSR- Peri odi cCl ockCorrections-ri15
GNSS- Peri odi cCont r ol Param r 15 OPTI ONAL, -- Need ON
gnss- SSR- Peri odi cCodeBi as-r 15 GNSS- Peri odi cCont r ol Param r 15 OPTI ONAL, -- Need ON
}
-- ASNLISTOP
6.5.2.2 GNSS Assistance Data Elements

— GNSS-ReferenceTime

The |IE GNSS-ReferenceTime is used by the location server to provide the GNSS specific system time with uncertainty
and the relationship between GNSS system time and network air-interface timing of the eNodeB/NodeB/BTS
transmission in the reference cell.

If the |E networkTime is present, the | Es gnss-SystemTime and networkTime provide a valid relationship between GNSS
system time and air-interface network time, as seen at the approximate location of the target device, i.e. the propagation
delay from the the eNodeB/NodeB/BT S to the target device shall be compensated for by the location server. Depending
on implementation, the relation between GNSS system time and air-interface network time may have varying accuracy.
The uncertainty of thistiming relation is provided in the |E referenceTimeUnc. If the propagation delay from the
eNodeB/NodeB/BTS to the target device is not accurately known, the location server shall use the best available
approximation of the propagation delay and take the corresponding delay uncertainty into account in the calculation of
the | E referenceTimeUnc.

If the |E networkTime is not present, the |E gnssSystemTime is an estimate of current GNSS system time at time of
reception of the |E GNSS-ReferenceTime by the target device. The location server should achieve an accuracy of +/- 3
seconds for this estimate including allowing for the transmission delay between the location server and the target
device. Note that the target device should further compensate gnss-SystemTime for the time between the reception of
GNSS-ReferenceTime and the time when the gnss-SystemTime is used.

The location server shall provide avalue for the gnss-Timel D only for GNSSs supported by the target device.

The |E GNSS-ReferenceTimeForOneCell can be provided multiple times (up to 16) to provide fine time assistance for
several (neighbour) cells.

-- ASNISTART

GNSS- Ref er enceTi ne
gnss- Syst enili e

1= SEQUENCE {
GNSS- Syst enfli e,

referenceTi meUnc | NTEGER (0. .127) COPTI ONAL, -- Cond noFTA
gnss- Ref erenceTi neFor Cel | s SEQUENCE (S| ZE (1..16)) OF
GNSS- Ref er enceTi neFor OneCel | OPTI ONAL, -- Need ON
}
GN\SS- Ref er enceTi neFor OneCel | :: = SEQUENCE {
net wor kTi me Net wor kTi ne,
referenceTi meUnc I NTEGER (0. .127),
bsAl i gn ENUMERATED {t r ue} COPTI ONAL,
}
-- ASNLISTOP
Conditional presence Explanation
noFTA The field may be present if gnss-ReferenceTimeForCells is absent; otherwise it is not
present.
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GNSS-ReferenceTime field descriptions

gnss-SystemTime
This field provides the specific GNSS system time.

networkTime
This field specifies the cellular network time at the epoch corresponding to gnss-SystemTime.

referenceTimeUnc

This field provides the accuracy of the relation between gnssSystemTime and networkTime time if IE networkTime is

provided. When |IE networkTime is not provided, this field can be included to provide the accuracy of the provided

gnssSystemTime.

If GNSS TOD is the given GNSS time, then the true GNSS time, corresponding to the provided network time as

observed at the target device location, lies in the interval [GNSS TOD - referenceTimeUnc, GNSS TOD +

referenceTimeUnc].

The uncertainty r, expressed in microseconds, is mapped to a number K, with the following formula:
r=C*((1+x))-1)

with C = 0.5 and x = 0.14. To encode any higher value of uncertainty than that corresponding in the above formula to

K=127, the same value, K=127, shall also be used. The uncertainty is then coded on 7 bits, as the binary encoding of

K. Example values for the referenceTimeUnc Format: see table K to uncertainty relation below.

bsAlign

This flag, if present, indicates that the transmission timings of all cells sharing, depending on the RAT, the same
carrier frequency and Tracking Area/Location Area/Routing Area as the cell indicated, are frame aligned. This
information allows the target device to derive the GNSS - cellular time relation for any of these cells based on the
timing relation information provided in GNSS-ReferenceTime. The flag should be set consistently in all these cells.
This flag does not guarantee SFN alignment.

K to uncertainty relation

Value of K Value of uncertainty
0 0 nanoseconds
1 70 nanoseconds
2 149.8 nanoseconds
50 349.62 microseconds
127 2 8.43 seconds

GNSS-SystemTime

-- ASNLISTART
GNSS- Syst entli me :: = SEQUENCE {
gnss-Ti mel D GN\SS- | D,
gnss- DayNunber | NTEGER (0. .32767),
gnss- Ti meCf Day | NTEGER (0. .86399),
gnss- Ti meCf DayFr ac- nsec I NTEGER (0. .999) OPTI ONAL, -- Need ON
notificati onOf LeapSecond BI T STRI NG (S| ZE(2)) OPTI ONAL, -- Cond gnss-Ti nel D- gl onass
gps- TOM Assi st GPS- TOM Assi st OPTI ONAL, -- Cond gnss-Ti nel D- gps
}
-- ASNISTOP
Conditional presence Explanation
gnss-TimelD-glonass The field may be present if gnss-TimelD="glonass'"; otherwise it is not present.
gnss-TimelD-gps The field may be present if gnss-TimelD="gps'; otherwise it is not present.

GNSS-SystemTime field descriptions

gnss-TimelD
This field specifies the GNSS for which the GNSS-SystemTime is provided.
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GNSS-SystemTime field descriptions

gnss-DayNumber
This field specifies the sequential number of days (with day count starting at 0) from the origin of the GNSS System
Time as follows:
GPS, QZSS, SBAS — Days from January 61 1980 00:00:00 UTC (USNO);
Galileo — Days from Galileo System Time (GST) start epoch, defined as 13 seconds before midnight between 215
August and 22" August 1999; i.e., GST was equal to 13 seconds at August 22" 1999 00:00:00 UTC;
GLONASS — Days from December 315t 1995 21:00:00 UTC (SU), which is local UTC Moscow
January 15t 1996 00:00:00, defined as UTC(SU) + 3 hours in [9];
BDS — Days from January 15t 2006 00:00:00 UTC (NTSC).

gnss-TimeOfDay
This field specifies the integer number of seconds from the GNSS day change.

gnss-TimeOfDayFrac-msec
This field specifies the fractional part of the gnssTimeOfDay field in 1-milli-seconds resolution. The total GNSS TOD is
gnss-TimeOfDay + gnssTimeOfDayFrac-msec.

notificationOfLeapSecond
This field specifies the natification of forthcoming leap second correction, as defined by parameter KP in [9, Table 4.7].

gps-TOW-Assist

This field contains several fields in the Telemetry (TLM) Word and Handover Word (HOW) that are currently being
broadcast by the respective GPS satellites. Combining this information with GPS TOW enables the target device to
know the entire 1.2-second (60-bit) pattern of TLM and HOW that is transmitted at the start of each six-second NAV
subframe by the particular GPS satellite.

GPS-TOW-Assist

-- ASNLSTART
GPS- TOW Assi st ::= SEQUENCE (S| ZE(1..64)) OF GPS- TOW Assi st El ement
GPS- TOM Assi st El ement @ : = SEQUENCE {
satellitel D | NTEGER (1..64),
t I mhord | NTEGER (0. .16383),
ant i Spoof I NTEGER (0. .1),
al ert I NTEGER (0. .1),
tl nRsvdBi ts I NTEGER (0. . 3),
}
-- ASNISTOP
GPS-TOW-Assist field descriptions
satellitelD
This field identifies the satellite for which the GPS-TOW-Assist is applicable. This field is identical to the GPS PRN
Signal No. defined in [4].
timWord
This field contains a 14-bit value representing the Telemetry Message (TLM) being broadcast by the GPS satellite
identified by the particular satellitelD, with the MSB occurring first in the satellite transmission, as defined in [4].
antiSpoof
This field contains the Anti-Spoof flag that is being broadcast by the GPS satellite identified by satellitelD, as defined
in [4].
alert
This field contains the Alert flag that is being broadcast by the GPS satellite identified by satellitelD, as defined in [4].
tImRsvdBits
This field contains the two reserved bits in the TLM Word being broadcast by the GPS satellite identified by satellitelD,
with the MSB occurring first in the satellite transmission, as defined in [4].
- NetworkTime
-- ASNLSTART
Net wor kTi ne :: = SEQUENCE {
secondsFronfraneSt ructureStart | NTEGER( 0. . 12533) ,
fracti onal SecondsFronfranmeStructureStart | NTEGER( 0. . 3999999) ,
frameDrift I NTEGER (-64..63)  OPTI ONAL, -- Cond GNSSsynch
celllD CHOl CE {
eUTRA SEQUENCE {
physCel I 1d | NTEGER (0. .503),
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cel |l G obal | dEUTRA  Cel | G obal | dEUTRA- AndUTRA  OPTI ONAL, -- Need ON
earfcn ARFCN- Val ueEUTRA,
[[ earfcn-v9a0 ARFON- Val ueEUTRA-v9a0 OPTIONAL -- Cond EARFCN- max
11
I
uTRA SEQUENCE {
node CHO CE {
fdd SEQUENCE {
pri mary-CPICH Info |NTEGER (0..511),
},
tdd SEQUENCE {
cel | Par anet er s I NTEGER (0. .127),
. }
celld obai | dUTRA Cel | G obal | dEUTRA- AndUTRA  OPTI ONAL, -- Need ON
uarfcn ARFCN- Val ueUTRA,
b
gsMm SEQUENCE {
bcchCarri er | NTEGER (0. .1023),
bsi c I NTEGER (0. . 63),
cel | G obal | dGERAN  Cel | G obal | dGERAN OPTI ONAL, -- Need ON
b
nBloT-r14  SEQUENCE {
nbPhysCel | | d-r 14 I NTEGER (0. .503),
nbCel | A obal 1d-r14 ECG OPTI ONAL, -- Need ON
nbCarrierFreqg-r14  CarrierFreqg- NB-r 14,
b
nr-ri5 SEQUENCE {
nr PhysCel | | d-r 15 | NTEGER (0. .1007),
nrCell dobal I D-r15 NCd -r15 COPTI ONAL, -- Need ON
nr ARFCN-r 15 ARFCN- Val ueNR-r 15,
}
F
}
-- ASNLISTOP
Conditional presence Explanation
EARFCN-max The field is mandatory present if the corresponding earfcn (i.e. without suffix) is set to
maxEARFCN. Otherwise the field is not present.
GNSSsynch The field is present and set to O if NetworkTime is synchronized to gnss-SystemTime;
otherwise the field is optionally present, need OR.
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NetworkTime field descriptions

secondsFromFrameStructureStart

This field specifies the number of seconds from the beginning of the longest frame structure in the corresponding air
interface.

In case of E-UTRA, the SFN cycle length is 10.24 seconds.

In case of UTRA, the SFN cycle length is 40.96 seconds.

In case of GSM, the hyperfame length is 12533.76 seconds.

In case of NB-IoT, the Hyper-SFN cycle lengths is 10485.76 seconds.

In case of NR, the SFN cycle length is 10.24 seconds.

fractionalSecondsFromFrameStructureStart

This field specifies the fractional part of the secondsFromFrameStructureStart in 250 ns resolution.
The total time since the particular frame structure start is secondsFromFrameStructureStart +
fractionalSecondsFromFrameStructureStart

frameDrift
This field specifies the drift rate of the GNSS-network time relation with scale factor 2-3° seconds/second, in the range
from -5.9605e-8 to +5.8673e-8 sec/sec.

celllD
This field specifies the cell for which the GNSS—network time relation is provided.

physcCellld
This field specifies the physical cell identity of the reference cell (E-UTRA), as defined in [12], for which the GNSS
network time relation is provided.

cellGloballdEUTRA
This field specifies the Evolved Cell Global Identifier (ECGI), the globally unique identity of a cell in E-UTRA, of the
reference cell for the GNSS-network time relation, as defined in [12].

earfcn
This field specifies E-ARFCN of the reference cell for the GNSS-network time relation (E-UTRA). In case the server
includes earfcn-v9a0, the server shall set the corresponding earfcn (i.e. without suffix) to maxEARFCN.

primary-CPICH-Info
This field specifies the physical cell identity of the reference cell (UTRA) for the GNSS-network time relation, as
defined in [13].

cellParameters
This field specifies the physical cell identity of the reference cell (UTRA) for the GNSS-network time relation, as
defined in [13].

cellGloballdUTRA
The filed specifies the global UTRAN Cell Identifier, the globally unique identity of a cell in UTRA, of the reference cell
for the GNSS-network time relation, as defined in [13].

uarfcn
This field specifies ARFCN of the reference cell for the GNSS-network time relation (UTRA).

bcchCarrier
This field specifies the absolute GSM RF channel number of the BCCH of the reference base station (GERAN) for the
GNSS-network time relation, as defined in [14].

bsic
This field specifies the Base Station Identity Code of the reference base station (GERAN) for the GNSS-network time
relation, as defined in [14].

cellGloballdGERAN
This field specifies the Cell Global Identification (CGl), the globally unique identity of a cell in GERAN, of the reference
base station for the GNSS-network time relation.

nbPhysCellld
This field specifies the narrowband physical layer cell identity of the NB-10T reference cell, as defined in [12], for which
the GNSS network time relation is provided.

nbCellGloballd
This field specifies the global cell identifier of the NB-10T reference cell for which the GNSS-network time relation is
provided, as defined in [12].

nbCarrierFreq
This field specifies the carrier frequency of the NB-10T reference cell for which the GNSS-network time relation is
provided.

nrPhyscCellld
This field specifies the physical cell identity of the reference cell (NR), as defined in 3GPP TS 38.331 [35], for which
the GNSS network time relation is provided.

nrCellGloballD
This field specifies the NR Cell Global Identifier (NCGI) of the reference cell (NR) for the GNSS-network time relation,
as defined in 3GPP TS 38.331 [35].

nrARFCN
This field specifies NR-ARFCN of the reference cell (NR) for the GNSS-network time relation.
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- GNSS-ReferencelLocation

The IE GNSS-ReferencelLocation is used by the location server to provide the target device with a-priori knowledge of
itslocation in order to improve GNSS receiver performance. The |E GNSS-Referencelocation is provided in WGS-84
reference system.

-- ASNISTART
GN\SS- Ref erencelLocati on :: = SEQUENCE {
t hreeDl ocati on El |'i psoi dPoi nt Wt hAl titudeAndUncertai ntyEl |i psoid,
. C
-- ASNLISTOP

- GNSS-lonosphericModel

The IE GNSS-lonosphericModel is used by the location server to provide parameters to model the propagation delay of
the GNSS signals through the ionosphere. Proper use of these fields allows a single-frequency GNSS receiver to
remove parts of the ionospheric delay from the pseudorange measurements. Two lonospheric Models are supported:
The Klobuchar model as defined in [4], and the NeQuick model as defined in [8].

-- ASNLSTART
GN\SS- | onospheri cModel ::= SEQUENCE {
kl obuchar Model Kl obuchar Model Par anet er OPTI ONAL, -- Need ON
neQui ckModel NeQui ckMbdel Par anet er OPTI ONAL, -- Need ON
}
-- ASNISTOP
- KlobucharModelParameter
-- ASNLSTART
Kl obuchar Model Par aneter ::= SEQUENCE {
dat al D BIT STRING (SI ZE (2)),
al fa0 I NTEGER (-128..127),
al fal I NTEGER (-128..127),
al fa2 | NTEGER (- 128. . 127),
al fa3 | NTEGER (-128..127),
bet a0 I NTEGER (-128..127),
bet al I NTEGER (-128..127),
bet a2 | NTEGER (- 128. . 127),
bet a3 I NTEGER (-128..127),
}
-- ASNLISTOP
KlobucharModelParamater field descriptions
datalD

When datalD has the value '11' it indicates that the parameters have been generated by QZSS, and the parameters
have been specialized and are applicable within the area defined in [7]. When datalD has the value '01' it indicates
that the parameters have been generated by BDS, and UE shall use these parameters according to the description
given in 5.2.4.7 in [23]. When datalD has the value '00' it indicates the parameters are applicable worldwide [4,7]. All
other values for datalD are reserved.

alpha0
This field specifies the oo parameter of the Klobuchar model, as specified in [4], [23].
Scale factor 2-3° seconds.

alphal
This field specifies the ou parameter of the Klobuchar model, as specified in [4], [23].
Scale factor 2?7 seconds/semi-circle.

alpha2
This field specifies the o2 parameter of the Klobuchar model, as specified in [4], [23].
Scale factor 2-2* seconds/semi-circle?.
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KlobucharModelParamater field descriptions

alpha3
This field specifies the oz parameter of the Klobuchar model, as specified in [4], [23].
Scale factor 2-24 seconds/semi-circles.

beta0
This field specifies the Bo parameter of the Klobuchar model, as specified in [4], [23].
Scale factor 2! seconds.

betal
This field specifies the 1 parameter of the Klobuchar model, as specified in [4], [23].
Scale factor 2! seconds/semi-circle.

beta2
This field specifies the B2 parameter of the Klobuchar model, as specified in [4], [23].
Scale factor 26 seconds/semi-circle?.

beta3
This field specifies the Bz parameter of the Klobuchar model, as specified in [4], [23].
Scale factor 26 seconds/semi-circles.

- NeQuickModelParameter

-- ASNLISTART
NeQui ckMbdel Par aneter ::= SEQUENCE {
ai0 | NTEGER (0. .2047),
ail I NTEGER (-1024..1023),
ai 2 | NTEGER (-8192..8191),
i onoSt ornl agl | NTEGER (0. .1) OPTI ONAL, -- Need OP
i onoSt or nFl ag2 | NTEGER (0. . 1) OPTI ONAL, -- Need OP
i onoSt or nFl ag3 | NTEGER (0. . 1) OPTI ONAL, -- Need OP
i onoSt or nFl ag4 | NTEGER (0. .1) OPTI ONAL, -- Need OP
i onoSt or nFl ag5 | NTEGER (0. . 1) OPTI ONAL, -- Need OP
}
-- ASNISTOP
NeQuickModelParameter field descriptions
aio

Effective lonisation Level 15t order parameter.
Scale factor 2-2 Solar Flux Units (SFUs), [8] section 5.1.6.

ail
Effective lonisation Level 2" order parameter.
Scale factor 28 Solar Flux Units/degree, [8] section 5.1.6.

ai2
Effective lonisation Level 3" order parameter.
Scale factor 2-1° Solar Flux Units/degree?, [8] section 5.1.6.

ionoStormFlagl, ionoStormFlag2, ionoStormFlag3, ionoStormFlag4, ionoStormFlag5

These fields specify the ionosphere disturbance flags (1,...,5) for five different regions as described in [8], section
5.1.6. If the ionosphere disturbance flag for a region is not present the target device shall treat the ionosphere
disturbance condition as unknown.

— GNSS-EarthOrientationParameters

The |E GNSS-EarthOrientationParameters is used by the location server to provide parameters to construct the ECEF
and ECI coordinate transformation as defined in [4]. The |IE GNSS-EarthOrientationParameters indicates the
relationship between the Earth's rotational axis and WGS-84 reference system.

- - ASNISTART

G\SS- Eart hOri entati onParaneters ::= SEQUENCE {
t eop | NTEGER (0. .65535),
pnX | NTEGER (-1048576..1048575),
pmXdot | NTEGER (-16384. .16383),
pmy | NTEGER (-1048576. . 1048575) ,
pnidot | NTEGER (-16384..16383),
del t auT1 | NTEGER (-1073741824..1073741823),

del t aUT1dot | NTEGER (-262144..262143),
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}

-- ASNISTOP

GNSS-EarthOrientationParameters field descriptions

teop
This field specifies the EOP data reference time in seconds, as specified in [4].
Scale factor 2* seconds.

pmX
This field specifies the X-axis polar motion value at reference time in arc-seconds, as specified in [4].
Scale factor 2-?° arc-seconds.

pmXdot
This field specifies the X-axis polar motion drift at reference time in arc-seconds/day, as specified in [4].
Scale factor 22! arc-seconds/day.

pmY
This field specifies the Y-axis polar motion value at reference time in arc-seconds, as specified in [4].
Scale factor 2° arc-seconds.

pmYdot
This field specifies the Y-axis polar motion drift at reference time in arc-seconds/day, as specified in [4].
Scale factor 22! arc-seconds/day.

deltauT1l
This field specifies the UT1-UTC difference at reference time in seconds, as specified in [4].
Scale factor 224 seconds.

deltaUT1dot
This field specifies the Rate of UT1-UTC difference at reference time in seconds/day, as specified in [4].
Scale factor 2% seconds/day.

GNSS-RTK-ReferenceStationinfo

The |E GNSS-RTK-ReferenceStationlnfo is used by the location server to provide the Earth-centered, Earth-fixed
(ECEF) coordinates of the antenna reference point (ARP) of the stationary reference station for which the
GNSS RTK-Observations assistance data are provided together with reference station antenna description.

The parameters provided in |E GNSS-RTK-ReferenceStationlnfo are used as specified for message type 1006, 1033 and

1032 in[30].
- - ASN1START
GN\SS- RTK- Ref erenceSt ati onl nfo-r15 :: = SEQUENCE {
referenceStationl D-r15 GN\SS- Ref erenceSt ati onl D-r 15,
referenceStati onl ndi cat or-r15 ENUMERATED { physi cal , non- physi cal },
ant enna- r ef er ence- poi nt - ECEF- X-r 15 | NTEGER (-137438953472..137438953471),
ant enna-r ef er ence- poi nt - ECEF- Y-r 15 | NTEGER (-137438953472..137438953471),
ant enna-r ef er ence- poi nt - ECEF- Z-r 15 | NTEGER (- 137438953472..137438953471) ,
ant ennaHei ght -r 15 I NTEGER (0. .65535) OPTI ONAL, -- Need ON
ant ennaDescri pti on-r15 Ant ennaDescri ption-r 15 OPTI ONAL, -- Need ON
ant enna-r ef er ence- poi nt -unc-r 15 Ant ennaRef er encePoi nt Unc-r 15 OPTI ONAL, -- Need ON
physi cal -ref erence-station-info-ri15 Physi cal Ref erenceSt ati onl nfo-r15 OPTI ONAL, -- Cond NP
}
Ant ennaDescri ption-r15 ::= SEQUENCE {
ant ennaDescri ptor-r15 VisibleString (SIZE (1..256)),
ant ennaSet Upl D-r 15 ENUMERATED { non-zero } OPTI ONAL, -- Need OP
}
Ant ennaRef er encePoi nt Unc-r 15 :: = SEQUENCE {
uncertainty- X-r15 | NTEGER (0. . 255),
confidence- X-r15 | NTEGER (0. . 100),
uncertainty-Y-r15 I NTEGER (0. . 255),
confidence-Y-r15 I NTEGER (0. . 100),
uncertainty-Z-r15 I NTEGER (0. . 255),
confidence-Z-r15 | NTEGER (0. . 100),
}
Physi cal Ref erenceSt ati onl nfo-r15 ::= SEQUENCE {
physi cal Ref erenceSt ati onl D-r 15 GN\SS- Ref erenceSt ati onl D-r 15,
physi cal - ARP- ECEF- X-r 15 | NTEGER (-137438953472..137438953471),
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physi cal - ARP- ECEF- Y-r 15 | NTEGER (-137438953472..137438953471),

physi cal - ARP- ECEF- Z- r 15 | NTEGER (-137438953472..137438953471),

physi cal - ARP-unc-r 15 Ant ennaRef er encePoi nt Unc-r 15 OPTI ONAL, -- Need ON
}
-- ASNLISTOP

Conditional presence Explanation

NP The field is optionally present, need ON, if the referenceStationindicator has the value
'non-physical’; otherwise it is not present.

GNSS-RTK-ReferenceStationinfo field descriptions

referenceStationID
The Reference Station ID is determined by the RTK service provider.

referenceStationIndicator
This fields specifies type of reference station. Enumerated value physical indicates a real, physical reference station;
value non-physical indicates a non-physical or computed reference station.

antenna-reference-point-ECEF-X
This field specifies the antenna reference point X-coordinate in the World Geodetic System 1984 (WGS 84) datum.
Scale factor 0.0001 m; range +13,743,895.3471 m.

antenna-reference-point-ECEF-Y
This field specifies the antenna reference point Y-coordinate in the World Geodetic System 1984 (WGS 84) datum.
Scale factor 0.0001 m; range +13,743,895.3471 m.

antenna-reference-point-ECEF-Z
This field specifies the antenna reference point Z-coordinate in the World Geodetic System 1984 (WGS 84) datum.
Scale factor 0.0001 m; range +13,743,895.3471 m.

antennaHeight
This field specifies the height of the Antenna Reference Point above the marker used in the survey campaign.
Scale factor 0.0001 m; range 0—6.5535 m.

antennaDescriptor
This field provides an ASCII descriptor of the reference station antenna using IGS naming convention [31]. The
descriptor can be used to look up model specific phase center corrections of that antenna.

antennaSetUpID
This field, if present, indicates that the standard IGS Model is not valid (# 0 [30]). If this field is absent the standard
IGS Model is valid ('0 = Use standard IGS Model' [30]).

antenna-reference-point-unc

This field specifies the uncertainty of the ARP coordinates. uncertainty-X, uncertainty-Y, and uncertainty-Z correspond
to the encoded high accuracy uncertainty of the X, Y, and Z-coordinate, respectively, as defined in 3GPP TS 23.032
[15]. confidence-X, confidence-Y, and confidence-Z corresponds to confidence as defined in 3GPP TS 23.032 [15].

physical-reference-station-info

This field provides the earth-centered, earth-fixed (ECEF) coordinates of the antenna reference point (ARP) for the
real (or "physical") reference station used. This field may be used in case of the non-physical reference station
approach to allow the target device to refer baseline vectors to a physical reference rather than to a non-physical
reference without any connection to a physical point.

physicalReferenceStationID
This field specifies the station ID of a real reference station, when the referenceStationindicator has the value 'non-
physical'.

physical-ARP-ECEF-X
This field specifies the antenna reference point X-coordinate in the World Geodetic System 1984 (WGS 84) datum.
Scale factor 0.0001 m; range +13,743,895.3471 m.

physical-ARP-ECEF-Y
This field specifies the antenna reference point Y-coordinate in the World Geodetic System 1984 (WGS 84) datum.
Scale factor 0.0001 m; range +13,743,895.3471 m.

physical-ARP-ECEF-Z
This field specifies the antenna reference point Z-coordinate in the World Geodetic System 1984 (WGS 84) datum.
Scale factor 0.0001 m; range +13,743,895.3471 m.

physical-ARP-unc
This field specifies the uncertainty of the ARP coordinates.

— GNSS-RTK-CommonObservationinfo

The |E GNSS RTK-CommonObservationlnfo is used by the location server to provide common information applicable
to the |[E GNSS-RTK-Observations.
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The parameters provided in IE GNSS-RTK-CommonObservationlnfo are used as specified for message type 1071-1127
in[30].

-- ASNLISTART

GN\SS- RTK- CommonGbser vat i onl nf o-r15 :: = SEQUENCE {
referenceStationl D-r15 GN\SS- Ref erenceSt ati onl D-r 15,
cl ockSt eeri ngl ndi cat or-r 15 I NTEGER (0. . 3),
ext er nal d ockl ndi cat or-r 15 I NTEGER (0. . 3),
snoot hi ngl ndi cat or-r 15 BI T STRING (SI ZE(1)),
snoot hi ngl nterval -r 15 BI T STRING (S| ZE(3)),

}

-- ASNLISTOP

GNSS-RTK-CommonObservationInfo field descriptions

referenceStationID
This field specifies the Station ID for which the GNSS-RTK-Observations are provided.

clockSteeringIndicator
This field provides the clock steering indicator. The interpretation of the value is as follows:
0 clock steering is not applied
In this case receiver clock must be kept in the range of +1 ms (approximately +300 km)
1 clock steering has been applied
In this case receiver clock must be kept in the range of £1 microsecond (approximately +300 meters).
2 unknown clock steering status
3 reserved

externalClockIndicator
This field provides the external clock indicator. The interpretation of the value is as follows:
0 internal clock is used
1 external clock is used, clock status is "locked"
2 external clock is used, clock status is "not locked", which may indicate external clock failure and that the
transmitted data may not be reliable.
3 unknown clock is used

smoothingindicator

This field provides the GNSS Divergence-free Smoothing Indicator. The interpretation of the value is as follows:
1 Divergence-free smoothing is used
0 Other type of smoothing is used

smoothinglinterval

The GNSS Smoothing Interval is the integration period over which the pseudorange code phase measurements are
averaged using carrier phase information. Divergence-free smoothing may be continuous over the entire period for
which the satellite is visible. A value of zero indicates no smoothing is used.

See table "smoothinginterval value to interpretation of Smoothing Interval relation" below.

smoothinglnterval value to interpretation of Smoothing Interval relation

Indicator Smoothing Interval

000 (0) No smoothing

001 (1) <30s

010 (2) 30-60 s

011 (3) 1-2 min

100 (4) 2-4 min

101 (5) 4-8 min

110 (6) >8 min

111 (7) Unlimited smoothing interval

- GNSS-RTK-AuxiliaryStationData

The |IE GNSS-RTK-AuxiliaryStationData is used by the location server to provide the coordinates of the antenna
reference point (ARP) of Auxiliary Reference Stations, relative to the coordinates provided in |E

GNSS RTK-ReferenceXtationlnfo. The reference station provided in IE GNSS-RTK-ReferenceStationinfo is the Master
Reference Station. Therefore, one Master Reference Station with its associated Auxiliary Stationsisused inasingle
Provide Assistance Data message.

The parameters provided in |E GNSS-RTK-AuxiliaryStationData are used as specified for message type 1014 in [30].
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-- ASNLISTART
GN\SS- RTK- Auxi | i arySt ati onData-r15 ::= SEQUENCE {
net wor kl D-r 15 GNSS- Net wor kI D-r 15,
subNet wor kI D-r 15 GNSS- SubNet wor kI D-r 15 OPTI ONAL, -- Need ON
mast er-ref erenceStati onl D-r 15 GN\SS- Ref erenceSt ati onl D-r 15,
auxiliaryStationList-ri5 Auxi | i aryStationLi st-r15,
}
Auxi | i aryStationList-r15 ::= SEQUENCE (SIZE (1..32)) OF AuxiliaryStationEl enent-r15
Auxi | i aryStati onEl enent-r15 ::= SEQUENCE {
aux-referenceStati onl D-r15 GN\SS- Ref erenceSt ati onl D-r 15,
aux-master-delta-latitude-ri15 | NTEGER (-524288. .524287),
aux- mast er - del t a- | ongi t ude-r 15 | NTEGER (-1048576..1048575),
aux- mast er - del t a- hei ght -r 15 | NTEGER (-4194304..4194303),
aux- ARP-unc-r 15 Aux- ARP- Unc-r 15 COPTI ONAL, -- Need ON
}
Aux- ARP- Unc-r 15 :: = SEQUENCE {
hori zont al Uncertai nty-r15 I NTEGER (0. . 255),
hori zont al Confi dence-r 15 I NTEGER (0. .100),
vertical Uncertainty-r15 I NTEGER (0. . 255) OPTI ONAL, -- Need ON
verti cal Confidence-r 15 | NTEGER (0. .100) OPTI ONAL, -- Need ON
}
-- ASNLISTOP
GNSS-RTK-AuxiliaryStationData field descriptions
networkID

This field defines the network and the source of the particular set of reference stations and their observation
information. The RTK service provider should ensure that the networkID is unique in the region serviced. The
networkID indicates an area and its reference stations where the service providers will provide a homogenous solution
with levelled integer ambiguities between its reference stations. In general, the area indicated by networkID will
comprise one subnetwork with a unique subNetworkID.

subNetworkID

This field identifies the subnetwork of a network identified by networkID. In general the area indicated by networkID
will consist of one subnetwork. The subNetworkID indicates the actual solution number of integer ambiguity level. If
one network has only one subnetwork, this indicates that an ambiguity level throughout the whole network is
established.

master-referenceStationID
This field identifies the Master Reference Station.

aux-referenceStationID
This field identifies the Auxiliary Reference Station.

aux-master-delta-latitude

This field provides the delta value in latitude of Antenna Reference Point of "Auxiliary Reference Station minus Master
Reference Station" in geographical coordinates based on GRS80 ellipsoid parameters for the same ECEF system as
used in IE GNSS-RTK-ReferenceStationinfo.

Scale factor 25x10 degrees; range +13.1071 degrees.

aux-master-delta-longitude

This field provides the delta value in longitude of Antenna Reference Point of "Auxiliary Reference Station minus
Master Reference Station" in geographical coordinates based on GRS80 ellipsoid parameters for the same ECEF
system as used in IE GNSS-RTK-ReferenceStationinfo.

Scale factor 25x106 degrees; range +26.2142 degrees.

aux-master-delta-height

This field provides the delta value in ellipsoidal height of Antenna Reference Point of "Auxiliary Reference Station
minus Master Reference Station" in geographical coordinates based on GRS80 ellipsoid parameters for the same
ECEF system as used in IE GNSS-RTK-ReferenceStationInfo.

Scale factor 1 milli-meter; range +4194.303 m.

aux-ARP-unc
This field specifies the uncertainty of the auxiliary station ARP coordinates and comprise the following fields:
- horizontalUncertainty indicates the horizontal uncertainty of the ARP latitude/longitude. The
'horizontalUncertainty' corresponds to the encoded high accuracy uncertainty as defined in 3GPP TS 23.032
[15] and 'horizontalConfidence' corresponds to confidence as defined in 3GPP TS 23.032 [15].
- verticalUncertainty indicates the vertical uncertainty of the ARP altitude. The 'verticalUncertainty' corresponds
to the encoded high accuracy uncertainty as defined in 3GPP TS 23.032 [15] and 'verticalConfidence'
corresponds to confidence as defined in 3GPP TS 23.032 [15].

ETSI



3GPP TS 36.355 version 15.1.0 Release 15 91 ETSI TS 136 355 V15.1.0 (2018-10)

- GNSS-TimeModelList

The lE GNSS-TimeModelList is used by the location server to provide the GNSS-GNSS system time offset between the
GNSS system time indicated by |E GNSS-ID in |[E GNSS-GenericAssi stDataElement to the GNSS system time
indicated by 1E gnss-TO-ID. Several GNSS-TimeModel Element |1Es can be included with different gnss-TO-1D fields.
The location server should provide a GNSS-TimeModelList for the same GNSS-ID as the gnss-TimelD in |[E GNSS
SystemTime in GNSS-ReferenceTime assistance. If the location server does not provide a GNSS-TimeModel List for the
same GNSSID asthe gnss-Timel D in |E GNSS-SystemTime in GNSS-ReferenceTime assistance the target device
assumes tAl and tA2 are equal to zero.

-- ASNLISTART
GNSS- Ti mreModel Li st ::= SEQUENCE (S| ZE (1..15)) OF GNSS- Ti mreModel El enent
GN\SS- Ti reModel El enent :: = SEQUENCE {
gnss- Ti reModel Ref Ti me | NTEGER (0. .65535),
t AO | NTEGER (-67108864. .67108863),
t Al | NTEGER (-4096. . 4095) COPTI ONAL, Need ON
t A2 | NTEGER (- 64. .63) OPTI ONAL, Need ON
gnss-TO- | D I NTEGER (1..15),
weekNunmber | NTEGER (0. .8191) OPTI ONAL, Need ON
del taT I NTEGER (-128..127) CPTI ONAL, Need ON
}
-- ASNLISTOP

GNSS-TimeModelElement field descriptions

gnss-TimeModelRefTime

This field specifies the reference time of week for GNSS-TimeModelElement and it is given in GNSS specific system
time.

Scale factor 2* seconds.

tAO
This field specifies the bias coefficient of the GNSS-TimeModelElement.
Scale factor 2-%° seconds.

tAl
This field specifies the drift coefficient of the GNSS-TimeModelElement.
Scale factor of 2-5! seconds/second.

tA2
This field specifies the drift rate correction coefficient of the GNSS-TimeModelElement.
Scale factor of 28 seconds/second?.

gnss-TO-ID

This field specifies the GNSS system time of the GNSS for which the GNSS-TimeModelElement is applicable. GNSS-
TimeModelElement contains parameters to convert GNSS system time from the system indicated by GNSS-ID to
GNSS system time indicated by gnss-TO-ID. The conversion is defined in [4,5,6]. See table of gnss-TO-ID to
Indication relation below. NOTE.

weekNumber

This field specifies the reference week of the GNSS-TimeModelElement given in GNSS specific system time. The
location server should include this field, if tAl or tA2 is included.

Scale factor 1 week.

deltaT

This field specifies the integer number of seconds of the GNSS-GNSS time offset provided in the GNSS-
TimeModelElement.

Scale factor 1 second.

gnss-TO-ID to Indication relation

Value of gnss-TO-ID Indication
1 GPS
2 Galileo
3 QZSS
4 GLONASS
5 BDS
6-15 reserved
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NOTE: Thetime relationship between the system time indicated by GNSS-ID

gnss-TO-ID is given by the following equation:
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and system time indicated by

tenss = te - ( AoseTo + AicaTo (tE - teeto + 604800 (WN - WNeGTo)) + Azseto (tE - tecTo +

604800 (WN - WNecro))?)

where

tonss is the system time of week for the GNSS indicated by gnss-TO-ID.

te is the system time of week for the GNSS indicated by GNSS-ID.

WN isthe week number of the GNSS system time indicated by GNSS-ID corresponding to the te.

teeTo is the system time of week for the time model datain the GNSS time indicated by GNSS-1D
and given by the gnss-TimeModel RefTime field.

WNgero isthe week number for the time model datain the GNSS time indicated by GNSS-ID
corresponding to the tegTo and given by the weekNumber field.

Aoceto  isgiven by thetAQ field.

Aiceto  isgiven by thetAl field.

Axceto  isgiven by the tA2 field.

If the tAl and tA2 are not included in the GNSS-TimeModel Element, the target device assumes Aiceto

and Azcero are equal to zero.

The GNSS system timesin the |E GNSS-TimeModel List and used in the equation above are al givenin
Time of Week (TOW) and Week Number (WN) in the indicted GNSS specific system time. For
conversion between TOW/WN and Day Number/Time of Day (gnss-DayNumber/gnss-TimeOfDay) a
GNSS week consists of 7 days since the origin of the particular GNSS System time (with the week

number count starting at 0), and a day consists of 86400 seconds.

GNSS-DifferentialCorrections

The IE GNSS-Differential Corrections is used by the location server to provide differential GNSS corrections to the
target device for a specific GNSS. Differentia corrections can be provided for up to 3 signals per GNSS.

-- ASNISTART

G\SS-Di fferential Corrections ::= SEQUENCE {
dgnss- Ref Ti ne | NTEGER (0. . 3599),
dgnss- SgnTypelLi st DGNSS- SgnTypeli st ,

}

DGNSS- SgnTypeli st ::= SEQUENCE (Sl ZE (1..3)) OF DGNSS- SgnTypeEl ement
DGNSS- SgnTypeEl enent
gnss- Si gnal | D
gnss- St at usHeal th

dgnss- Sat Li st

: = SEQUENCE {
GNSS- Si gnal | D,
I NTEGER (0. .7),
DGNSS- Sat Li st ,

}

DGNSS- Sat Li st ::= SEQUENCE (S| ZE (1..64)) OF DGNSS- CorrectionsEl enent

DGNSS- Correct i onsEl enent ::= SEQUENCE {
svl D SV- 1 D,
i od BI T STRING (SIZE(11)),
udr e I NTEGER (0. . 3),
pseudoRangeCor I NTEGER (-2047..2047),

r angeRat eCor
udr eG owt hRat e
udreVal i di tyTi me

| NTEGER (- 127..127),
| NTEGER (0. . 7)
| NTEGER (0. . 7)

OPTI ONAL,
OPTI ONAL,

-- Need ON
-- Need ON

}
-- ASNISTCP
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GNSS-DifferentialCorrections field descriptions

dgnss-RefTime

This field specifies the time for which the DGNSS corrections are valid, modulo 1 hour. dgnss-RefTime is given in
GNSS specific system time.

Scale factor 1-second.

dgnss-SgnTypelList
This list includes differential correction data for different GNSS signal types, identified by GNSS-SignallD.

gnss-StatusHealth

This field specifies the status of the differential corrections. The values of this field and their respective meanings are
defined as in table gnss-StatusHealth Value to Indication relation below.

The first six values in this field indicate valid differential corrections. When using the values described below, the
"UDRE Scale Factor" value is applied to the UDRE values contained in the element. The purpose is to indicate an
estimate in the amount of error in the corrections.

The value "110" indicates that the source of the differential corrections (e.g., reference station or external DGNSS
network) is currently not being monitored. The value "111" indicates that the corrections provided by the source are
invalid, as judged by the source.

dgnss-SatList
This list includes differential correction data for different GNSS satellites, identified by SV-ID.

iod
This field specifies the Issue of Data field which contains the identity for the GNSS-NavigationModel.

udre

This field provides an estimate of the uncertainty (1-c) in the corrections for the particular satellite. The value in this
field shall be multiplied by the UDRE Scale Factor in the gnss-StatusHealth field to determine the final UDRE estimate
for the particular satellite. The meanings of the values for this field are shown in the table udre Value to Indication
relation below.

pseudoRangeCor

This field specifies the correction to the pseudorange for the particular satellite at dgnss-RefTime, to. The value of this
field is given in meters and the scale factor is 0.32 meters in the range of +655.04 meters. The method of calculating
this field is described in [11].

If the location server has received a request for GNSS assistance data from a target device which included a request
for the GNSS Navigation Model and DGNSS, the location server shall determine, for each satellite, if the navigation
model stored by the target device is still suitable for use with DGNSS corrections and if so and if DGNSS corrections
are supported the location server should send DGNSS corrections without including the GNSS Navigation Model.
The iod value sent for a satellite shall always be the 10D value that corresponds to the navigation model for which the
pseudo-range corrections are applicable.

The target device shall only use the pseudoRangeCor value when the 10D value received matches its available
navigation model.

Pseudo-range corrections are provided with respect to GNSS specific geodetic datum (e.g., PZ-90.02 if GNSS-ID
indicates GLONASS).

Scale factor 0.32 meters.

rangeRateCor
This field specifies the rate-of-change of the pseudorange correction for the particular satellite, using the satellite
ephemeris and clock corrections identified by the iod field. The value of this field is given in meters per second and the
resolution is 0.032 meters/sec in the range of +4.064 meters/sec. For some time t1 > to, the corrections for iod are
estimated by

PRC(t1, IOD) = PRC(to, IOD) + RRC(to,IOD)-(t1 - to) ,
and the target device uses this to correct the pseudorange it measures at t1, PRm(t1,10D), by

PR(t1, IOD) = PRm(t1, IOD) + PRC(t1, IOD) .
The location server shall always send the RRC value that corresponds to the PRC value that it sends. The target
device shall only use the RRC value when the iod value received matches its available navigation model.
Scale factor 0.032 meters/second.

udreGrowthRate

This field provides an estimate of the growth rate of uncertainty (1-c) in the corrections for the particular satellite

identified by SV-ID. The estimated UDRE at time value specified in the udreValidityTime t1 is calculated as follows:
UDRE(to+t1) = UDRE(to) x udreGrowthRate ,

where to is the DGNSS Reference Time dgnss-RefTime for which the corrections are valid, t1 is the udreValidityTime

field, UDRE(to) is the value of the udre field, and udreGrowthRate field is the factor as shown in the table Value of

udreGrowthRate to Indication relation below.

udreValidityTime
This field specifies the time when the udreGrowthRate field applies and is included if udreGrowthRate is included. The
meaning of the values for this field is as shown in the table Value of udreValidityTime to Indication relation below.

gnss-StatusHealth Value to Indication relation

gnss- Indication
StatusHealth
Value
000 UDRE Scale Factor = 1.0
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001 UDRE Scale Factor = 0.75

010 UDRE Scale Factor = 0.5

011 UDRE Scale Factor = 0.3

100 UDRE Scale Factor = 0.2

101 UDRE Scale Factor = 0.1

110 Reference Station Transmission Not Monitored
111 Data is invalid - disregard

udre Value to Indication relation

udre Value Indication
00 UDRE<1.0m
01 1.0m<UDRE<4.0m
10 40m<UDRE<8.0m
11 8.0 m < UDRE

Value of udreGrowthRate to Indication relation

Value of Indication
udreGrowthRate
000 1.5
001 2
010 4
011 6
100 8
101 10
110 12
111 16

Value of udreValidityTime to Indication relation

Value of Indication
udreValidityTime | [seconds]
000 20
001 40
010 80
011 160
100 320
101 640
110 1280
111 2560

- GNSS-NavigationModel

The |IE GNSS-NavigationModel is used by the location server to provide precise navigation data to the GNSS capable
target device. In response to arequest from atarget device for GNSS Assistance Data, the location server shall
determine whether to send the navigation model for a particular satellite to atarget device based upon factors like the T-
Toe limit specified by the target device and any request from the target device for DGNSS (see a'so GNSS-

Differential Corrections). GNSS Orbit Model can be given in Keplerian parameters or as state vector in Earth-Centered
Earth-Fixed coordinates, dependent on the GNSS-ID and the target device capabilities. The meaning of these parameters
is defined in relevant ICDs of the particular GNSS and GNSS specific interpretations apply. For example, GPS and
QZSS use the same model parameters but some parameters have a different interpretation [7].

-- ASNLISTART
GNSS- Navi gat i onModel :: = SEQUENCE {
nonBr oadcast | ndFl ag | NTEGER (0. . 1),
gnss-Satel |iteli st GN\SS- NavModel Satel |iteLi st,
}
GN\SS- NavModel Satel liteList ::= SEQUENCE (S| ZE(1..64)) OF G\NSS-NavModel Satel |iteEl enent
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GN\SS- NavModel Satel |iteEl enment ::= SEQUENCE {
svl D SV-1 D,
svHeal t h BI T STRING (S| ZE(8)),
i od BI T STRING (S| ZE(11)),

gnss- Cl ockModel
gnss- O bi t Model

GNSS- A ockModel ,
GNSS- O bi t Model ,

[[ svHeal t hExt-v1240 BI T STRING (Sl ZE(4)) OPTI ONAL -~ Need ON
11

}

GNSS- G ockMbdel ::= CHA CE {
st andar dd ockMbdel Li st St andar dCl ockMbdel Li st , -- Mbdel -1
nav- C ockModel NAV- d ockModel , -- Model -2
cnav- Cl ockModel CNAV- Cl ockModel , -- Model -3
gl onass- d ockModel GLONASS- d ockModel , -- Mbdel -4
sbas- C ockMbdel SBAS- d ockMbdel , -- Mbdel -5
bds- O ockMbdel - r 12 BDS- C ockNbdel - r 12 -~ Model -6

}

G\SS- Or bi t Model ::= CHO CE {
kepl eri anSet NavMbdel Kepl eri anSet , -- Model -1
nav- Kepl eri anSet NavModel NAV- Kepl eri anSet , -- Model -2
cnav- Kepl eri anSet NavMbdel CNAV- Kepl eri anSet , -- Model -3
gl onass- ECEF NavMbdel - GLONASS- ECEF, -- Model -4
sbas- ECEF NavModel - SBAS- ECEF, -- Model -5
bds- Kepl eri anSet -r 12 NavModel - BDS- Kepl eri anSet -r 12 -- Mbdel -6

}

-- ASN1ISTOP

GNSS-NavigationModel field descriptions

nonBroadcastindFlag

This field indicates if the GNSS-NavigationModel elements are not derived from satellite broadcast data or are given in
a format not native to the GNSS. A value of 0 means the GNSS-NavigationModel data elements correspond to GNSS
satellite broadcasted data; a value of 1 means the GNSS-NavigationModel data elements are not derived from
satellite broadcast.

gnss-SatelliteList
This list provides ephemeris and clock corrections for GNSS satellites indicated by SV-ID.

svHealth
This field specifies the satellite's current health. The health values are GNSS system specific. The interpretation of
svHealth depends on the GNSS-ID and is as shown in table GNSS to svHealth Bit String(8) relation below.

iod

This field specifies the Issue of Data and contains the identity for GNSS Navigation Model.

In case of broadcasted GPS NAV ephemeris, the iod contains the IODC as described in [4].

In case of broadcasted Modernized GPS ephemeris, the iod contains the 11-bit parameter toe as defined in [4, Table
30-1] [6, Table 3.5-1].

In case of broadcasted SBAS ephemeris, the iod contains the 8 bits Issue of Data as defined in [10] Message Type 9.
In case of broadcasted QZSS QZS-L1 ephemeris, the iod contains the IODC as described in [7].

In case of broadcasted QZSS QZS-L1C/L2C/L5 ephemeris, the iod contains the 11-bit parameter toe as defined in [7].
In case of broadcasted GLONASS ephemeris, the iod contains the parameter t, as defined in [9].

In the case of broadcasted Galileo ephemeris, the iod contains the 10D index as described in [8].

In the case of broadcasted BDS ephemeris, the iod contains 11 MSB bits of the toe as defined in [23].

The interpretation of iod depends on the GNSS-ID and is as shown in table GNSS to iod Bit String(11) relation below.

svHealthExt

This field specifies the satellite's additional current health. The health values are GNSS system specific. The
interpretation of svHealthExt depends on the GNSS-ID and is as shown in table GNSS to svHealthExt Bit String(4)
relation below.

GNSS to svHealth Bit String(8) relation

GNSS svHealth Bit String(8)
Bit 1 Bit 2 Bit 3 Bit 4 Bit 5 Bit 6 Bit 7 Bit 8
(MSB) (LSB)
GPS SV Health [4] 0 0
L1/CA® (reserved) | (reserved)
Modernized L1C Health L1 Health L2 Health L5 Health 0 0 ‘0 0
GPS® [6] [4,5] [4,5] [4,5] (reserved) | (reserved) | (reserved) | (reserved)
SBAS® Ranging Corrections Integrity ‘0" ‘0" ‘0" ‘0" ‘0"
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On (0),0ff(1) | On(0),0ff(1) | On(0),0Off( | (reserved) | (reserved) | (reserved) | (reserved) | (reserved)
[10] [10] D[10]

QzSs® SV Health [7] ‘0’ ‘0’
QZS-L1 (reserved) | (reserved)
Qzss® L1C Health L1 Health L2 Health L5 Health ‘0’ ‘0’ 0’ ‘0’
QZSs- [7] [7] [7] [7] (reserved) | (reserved) | (reserved) | (reserved)
L1C/L2C/L5
GLONASS B, (MSB) Fr[9, Table 4.4] (] 0 (]

[9, page 30] (reserved) | (reserved) | (reserved)
Galileo Eb5a Data E5b Data E1-B Data E5a Signal Health ‘0" '0' 0
[8, section Validity Validity Validity Status (reserved) | (reserved) | (reserved)
5.1.9.3] Status Status Status
BDS B1l Health ‘0’ ‘0’ ‘0’ ‘0 ‘0’ ‘0’ ‘0
[23] (SatH1) [23] (reserved) (reserved) | (reserved) | (reserved) | (reserved) | (reserved) | (reserved)

Note 1: If GNSS-ID indicates 'gps', and GNSS Orbit Model-2 is included, this interpretation of svHealth applies.

Note 2: If GNSS-ID indicates 'gps', and GNSS Orbit Model-3 is included, this interpretation of svHealth applies.
If a certain signal is not supported on the satellite indicated by SV-ID, the corresponding health bit shall be set to '1'
(i.e., signal can not be used).

Note 3: svHealth in case of GNSS-ID indicates 'sbas' includes the 5 LSBs of the Health included in GEO Almanac Message
Parameters (Type 17) [10].

Note 4: If GNSS-ID indicates 'gzss', and GNSS Orbit Model-2 is included, this interpretation of svHealth applies.

Note 5: If GNSS-ID indicates 'gzss', and GNSS Orbit Model-3 is included, this interpretation of svHealth applies.

GNSS to iod Bit String(11) relation

iod Bit String(11)
GNSS Bit 1 Bit 2 Bit 3 Bit 4 Bit 5 Bit 6 Bit 7 Bit 8 Bit 9 Bit 10 Bit 11
(MSB) (LSB)
GPS L1/CA ‘0" Issue of Data, Clock [4]
Modernized toe (S€CONS, Scale factor 300, range 0 — 604500) [4,5,6]
GPS
SBAS [ 0o [ 0 ] Issue of Data ([10], Message Type 9)
QZSS QZS-L1 ‘0" Issue of Data, Clock [7]
QZSSs toe (SECONS, Scale factor 300, range 0 — 604500) [7]
Qzs-
L1C/L2C/L5
GLONASS 0 o [ 0 | o ] t, (minutes, scale factor 15) [9]
Galileo ‘0" 10Dnav [8]
BDS 11 MSB bits of t,e (seconds, scale factor 512, range 0 — 604672) [23]
GNSS to svHealthExt Bit String(4) relation
svHealthExt Bit String(4)
GNSS Bit 1 Bit 2 Bit 3 Bit 4
(MSB) (LSB)
Galileo [8, section E5b Signal Health Status E1-B Signal Health Status
5.1.9.3]
— StandardClockModelList
-- ASNLISTART
St andar dCl ockModel Li st ::= SEQUENCE (S| ZE(1..2)) OF StandardC ockModel El enent
St andar dCl ockMbdel El enent :: = SEQUENCE {
st anCl ockToc I NTEGER (0. .16383),
st anCl ockAF2 | NTEGER (-32..31),
st anCl ockAF1 | NTEGER (-1048576. .1048575),
st anCl ockAFO | NTEGER (-1073741824..1073741823),
st anC ockTgd I NTEGER (-512..511) OPTIONAL,  -- Need ON
si sa I NTEGER (0. . 255),
st anModel | D I NTEGER (0. .1) OPTI ONAL, -- Need ON
}
-- ASNISTOP
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StandardClockModelList field descriptions

standardClockModelList

gnss-ClockModel Model-1 contains one or two clock model elements. If included, clock Model-1 shall be included
once or twice depending on the target device capability.

If the target device is supporting multiple Galileo signals, the location server shall include both F/Nav and I/Nav clock
models in gnss-ClockModel if the location server assumes the target device to perform location information calculation
using multiple signals.

stanClockToc
Parameter toc defined in [8].
Scale factor 60 seconds.

stanClockAF2
Parameter afz defined in [8].
Scale factor 2-%° seconds/second?.

stanClockAF1
Parameter af1 defined in [8].
Scale factor 246 seconds/second.

stanClockAFO
Parameter afo defined in [8].
Scale factor 2-3* seconds.

stanClockTgd

Parameter Tep, Broadcast Group Delay (BGD), defined in [8].

Scale factor 232 seconds.

This field is required if the target device supports only single frequency Galileo signal.

sisa
Signal-In-Space Accuracy (SISA), defined in [8] section 5.1.11.

stanModellD

This field specifies the identity of the clock model according to the table Value of stanModellD to Identity relation
below. This field is required if the location server includes both F/Nav and I/Nav Galileo clock models in gnss-
ClockModel.

Value of stanModellD to Identity relation

Value of Identity
stanModellD
0 I/Nav (E1,E5b)
1 F/Nav (E1,E5a)
— NAV-ClockModel
-- ASNLSTART
NAV- O ockMbdel ::= SEQUENCE {
navToc | NTEGER (0. .37799),
navaf 2 | NTEGER (-128..127),
navaf 1 | NTEGER (-32768. .32767),
navaf 0 | NTEGER (-2097152..2097151),
navTgd | NTEGER (- 128..127),
}
-- ASNISTOP
NAV-ClockModel field descriptions
navToc

Parameter toc, time of clock (seconds) [4,7]
Scale factor 2* seconds.

navaf2
Parameter ar, clock correction polynomial coefficient (sec/sec?) [4,7].
Scale factor 2% seconds/second?.

navafl
Parameter as, clock correction polynomial coefficient (sec/sec) [4,7].
Scale factor 2% seconds/second.

navaf0
Parameter ar, clock correction polynomial coefficient (seconds) [4,7].
Scale factor 23! seconds.
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NAV-ClockModel field descriptions

navTgd
Parameter Tep, group delay (seconds) [4,7].
Scale factor 23 seconds.

— CNAV-ClockModel

-- ASN1START
CNAV- Cl ockModel ::= SEQUENCE {
cnhavToc I NTEGER (0. .2015),
cnavTop I NTEGER (0. .2015),
cnavURAO | NTEGER (- 16. . 15),
cnavURAL I NTEGER (0..7),
chavURA2 I NTEGER (0..7),
cnavAf 2 I NTEGER (-512..511),
cnavAf 1 | NTEGER (- 524288. .524287),
cnavAf 0 | NTEGER (- 33554432. . 33554431) ,
cnavTgd | NTEGER (- 4096. . 4095),
cnavl SCl 1cp | NTEGER (- 4096. . 4095) OPTI ONAL, -- Need ON
cnavl SCl 1cd | NTEGER ( - 4096. . 4095) OPTI ONAL, -- Need ON
cnavl SCl 1ca | NTEGER ( - 4096. . 4095) OPTI ONAL, -- Need ON
cnavl SCl 2c | NTEGER ( - 4096. . 4095) OPTI ONAL, -- Need ON
cnavl SCl 5i 5 | NTEGER (- 4096. . 4095) OPTI ONAL, -- Need ON
cnavl SCl 595 | NTEGER (- 4096. . 4095) OPTI ONAL, -- Need ON
}
-- ASNISTOP
CNAV-ClockModel field descriptions
cnavToc

Parameter toc, clock data reference time of week (seconds) [4,5,6,7].
Scale factor 300 seconds.

cnavTop
Parameter top, clock data predict time of week (seconds) [4,5,6,7].
Scale factor 300 seconds

cnavURAO
Parameter URAqc Index, SV clock accuracy index (dimensionless) [4,5,6,7].

cnavURA1
Parameter URAoc1 Index, SV clock accuracy change index (dimensionless) [4,5,6,7].

chavURA2
Parameter URAoc2 Index, SV clock accuracy change rate index (dimensionless) [4,5,6,7].

cnavAf2
Parameter ar-n, SV clock drift rate correction coefficient (sec/sec?) [4,5,6,7].
Scale factor 2% seconds/second?.

cnavAfl
Parameter an-n, SV clock drift correction coefficient (sec/sec) [4,5,6,7].
Scale factor 2-*8 seconds/second.

cnavAfo
Parameter af-n, SV clock bias correction coefficient (seconds) [4,5,6,7].
Scale factor 2-3 seconds.

cnavTgd
Parameter Tep, Group delay correction (seconds) [4,5,6,7].
Scale factor 2-3° seconds.

cnavISClicp

Parameter ISCLice, inter signal group delay correction (seconds) [6,7].

Scale factor 2% seconds.

The location server should include this field if the target device is GPS capable and supports the L1c signal.

cnavISClicd

Parameter ISCLicp, inter signal group delay correction (seconds) [6,7].

Scale factor 2% seconds.

The location server should include this field if the target device is GPS capable and supports the L1c signal.

cnavISCllca

Parameter ISCLicia, inter signal group delay correction (seconds) [4,5,7].

Scale factor 23 seconds.

The location server should include this field if the target device is GPS capable and supports the L1ca signal.
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CNAV-ClockModel field descriptions

cnavISCl2c

Parameter ISCuzc, inter signal group delay correction (seconds) [4,5,7].

Scale factor 2% seconds.

The location server should include this field if the target device is GPS capable and supports the L2c signal.

cnavISCI5i5

Parameter ISCysis, inter signal group delay correction (seconds) [5,7].

Scale factor 2-3° seconds.

The location server should include this field if the target device is GPS capable and supports the L5 signal.

cnavlSCl5g5

Parameter ISCisqs, inter signal group delay correction (seconds) [5,7].

Scale factor 23 seconds.

The location server should include this field if the target device is GPS capable and supports the L5 signal.

— GLONASS-ClockModel

-- ASNLSTART
GLONASS- C ockModel ::= SEQUENCE {

gl oTau | NTEGER (-2097152..2097151),

gl oGamma I NTEGER (-1024..1023),

gl oDel t aTau | NTEGER (- 16. . 15) COPTI ONAL, -- Need ON
}
-- ASNISTOP

GLONASS-ClockModel field descriptions
gloTau

Parameter n(tn), satellite clock offset (seconds) [9].
Scale factor 2-%° seconds.

gloGamma
Parameter yn(tb), relative frequency offset from nominal value (dimensionless) [9].
Scale factor 240

gloDeltaTau

Parameter Atn, time difference between transmission in G2 and G1 (seconds) [9].

Scale factor 2-3° seconds.

The location server should include this parameter if the target device is dual frequency GLONASS receiver capable.

— SBAS-ClockModel

-- ASNLISTART
SBAS- Cl ockModel ::= SEQUENCE {

sbasTo I NTEGER (0. .5399),

sbasAgf o | NTEGER (-2048. .2047),

sbasAgf 1 | NTEGER (-128..127),
}
-- ASNISTOP

SBAS-ClockModel field descriptions
sbasTo

Parameter to [10].
Scale factor 16 seconds.

sbasAgfo
Parameter acro [10].
Scale factor 2-3 seconds.

sbasAgfl
Parameter acn [10].
Scale factor 2-4° seconds/second.
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-- ASNLSTART

BDS- A ockMbdel -r12 :: = SEQUENCE {
bdsACDC-r 12 I NTEGER (0. .31),
bdsToc-r12 | NTEGER (0. .131071),
bdsA0-r 12 | NTEGER (- 8388608. . 8388607) ,
bdsAl-r12 I NTEGER (-2097152..2097151),
bdsA2-r12 I NTEGER (-1024..1023),
bdsTgd1l-r 12 I NTEGER (-512..511),

}

-- ASNLSTCP

BDS-ClockModel field descriptions
bdsAODC

-- ASNLISTART
NavMbodel Kepl eri anSet ::= SEQUENCE {
kepl er Toe I NTEGER (O .. 16383),
kepl er W I NTEGER (-2147483648. . 2147483647) ,
kepl er Del t aN | NTEGER (-32768. . 32767),
kepl er M | NTEGER (-2147483648. .2147483647),
kepl er OnegaDot | NTEGER ( - 8388608. . 8388607),
kepl er E | NTEGER (0. .4294967295),
kepl er | Dot | NTEGER (-8192..8191),
kepl er APower Hal f | NTEGER (0.. 4294967295),
keplerlo I NTEGER (-2147483648. . 2147483647) ,
kepl er Orega0 | NTEGER (-2147483648. .2147483647),
kepl erCrs | NTEGER (-32768. . 32767),
keplerCi s | NTEGER (-32768. .32767),
kepl er Cus | NTEGER (-32768. .32767),
kepl erCrc | NTEGER (-32768. .32767),
keplerCic | NTEGER (-32768. .32767),
kepl er Cuc | NTEGER (-32768. . 32767),
}
-- ASNISTOP
NavModelKeplerianSet field descriptions
keplerToe

BDS-ClockModel

ETSI TS 136 355 V15.1.0 (2018-10)

Parameter Age of Data, Clock (AODC), see [23, Table 5-6].

bdsToc
Parameter Toc, Time of clock (seconds) [23].
Scale factor 22 seconds.

bdsAO

Parameter ao, Clock correction polynomial coefficient (seconds) [23].

Scale factor 2-33 seconds.

bdsAl
Parameter ai, Clock correction polynomial coefficient (sec/sec) [23].
Scale factor 2%° sec/sec.

bdsA2

Parameter az, Clock correction polynomial coefficient (sec/sec?) [23].

Scale factor 2-66 sec/sec?.

bdsTgdl
Parameter Equipment group delay differential Tepa [23].
Scale factor is 0.1 nanosecond.

NavModelKeplerianSet

Parameter tge, time-of-ephemeris in seconds [8].
Scale factor 60 seconds.

keplerw
Parameter o, argument of perigee (semi-circles) [8].
Scale factor 23! semi-circles.

ETSI




3GPP TS 36.355 version 15.1.0 Release 15 101 ETSI TS 136 355 V15.1.0 (2018-10)

NavModelKeplerianSet field descriptions

keplerDeltaN
Parameter An, mean motion difference from computed value (semi-circles/sec) [8].
Scale factor 2-*3 semi-circles/second.

keplerMO
Parameter Mg, mean anomaly at reference time (semi-circles) [8].

Scale factor 2-3! semi-circles.

keplerOmegaDot
Parameter OMEGAdot, rate of change of right ascension (semi-circles/sec) [8].
Scale factor 2-*3 semi-circles/second.

keplerE
Parameter e, eccentricity [8].
Scale factor 2-3.

KepleriDot
Parameter Idot, rate of change of inclination angle (semi-circles/sec) [8].
Scale factor 2% semi-circles/second.

keplerAPowerHalf
Parameter sqrtA, square root of semi-major Axis in (meters)* [8].
Scale factor 2'1° meters *.

keplerlO
Parameter ig, inclination angle at reference time (semi-circles) [8].
Scale factor 23! semi-circles.

keplerOmega0
Parameter OMEGA(, longitude of ascending node of orbit plane at weekly epoch (semi-circles) [8].

Scale factor 2-3! semi-circles.

keplerCrs
Parameter Cs, amplitude of the sine harmonic correction term to the orbit radius (meters) [8].

Scale factor 2° meters.

keplerCis
Parameter Cjs, amplitude of the sine harmonic correction term to the angle of inclination (radians) [8].

Scale factor 2-2° radians.

keplerCus
Parameter Cys, amplitude of the sine harmonic correction term to the argument of latitude (radians) [8].
Scale factor 2-2° radians.

keplerCrc
Parameter Cc, amplitude of the cosine harmonic correction term to the orbit radius (meters) [8].
Scale factor 2° meters.

keplerCic
Parameter Cjc, amplitude of the cosine harmonic correction term to the angle of inclination (radians) [8].
Scale factor 2-2° radians.

keplerCuc
Parameter Cy¢, amplitude of the cosine harmonic correction term to the argument of latitude (radians) [8].

Scale factor 2-2° radians.

- NavModelNAV-KeplerianSet

-- ASNISTART
NavMbdel NAV- Kepl eri anSet ::= SEQUENCE {
navURA I NTEGER (0. . 15),
navFit Fl ag I NTEGER (0. .1),
navToe I NTEGER (0. .37799),
navQOrega | NTEGER (-2147483648. .2147483647),
navDel t aN | NTEGER (-32768. . 32767),
navM | NTEGER (-2147483648. .2147483647),
navOregaADot | NTEGER ( - 8388608. . 8388607) ,
navE | NTEGER (0. .4294967295),
nav| Dot I NTEGER (-8192..8191),
navAPower Hal f I NTEGER (0. .4294967295),
navl 0 | NTEGER (-2147483648. .2147483647),
navOregaAQ | NTEGER (-2147483648. .2147483647),
navCrs | NTEGER (-32768. . 32767),
navC s I NTEGER (-32768. .32767),
navCus | NTEGER (- 32768. . 32767),
navCrc | NTEGER (- 32768. . 32767),
navCi c I NTEGER (-32768. .32767),
navCuc | NTEGER (-32768. . 32767),

addNAVpar am SEQUENCE {
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ephenCodenL2 | NTEGER (0. . 3),

ephenl2Pf | ag I NTEGER (0. .1),
ephenSF1Rsvd SEQUENCE {
reservedl I NTEGER (0. .8388607), -- 23-bit field
reserved2 I NTEGER (O..16777215), -- 24-bit field
reserved3 | NTEGER (O..16777215), -- 24-bit field
reserved4 | NTEGER (0. .65535) -- 16-bit field
F
ephemACDA I NTEGER (0. . 31)
} OPTI ONAL, -- Need ON
}
-- ASNISTOP
NavModelNAV-KeplerianSet field descriptions
navURA
Parameter URA Index, SV accuracy (dimensionless) [4,7].
navFitFlag
Parameter Fit Interval Flag, fit interval indication (dimensionless) [4,7]
navToe

Parameter toe, time of ephemeris (seconds) [4,7].
Scale factor 24 seconds.

navOmega
Parameter o, argument of perigee (semi-circles) [4,7].
Scale factor 23! semi-circles.

navDeltaN
Parameter An, mean motion difference from computed value (semi-circles/sec) [4,7].
Scale factor 242 semi-circles/second.

navMoO
Parameter Mo, mean anomaly at reference time (semi-circles) [4,7].
Scale factor 2-3! semi-circles.

navOmegaADot

Parameter {2, rate of right ascension (semi-circles/sec) [4,7].
Scale factor 2-*3 semi-circles/second.

navEk
Parameter e, eccentricity (dimensionless) [4,7].
Scale factor 2-3.

naviDot
Parameter IDOT, rate of inclination angle (semi-circles/sec) [4,7].
Scale factor 243 semi-circles/second.

navAPowerHalf

Parameter «/ A, square root of semi-major axis (meters*?) [4,7].
Scale factor 2-1° meters *.

navlO
Parameter io, inclination angle at reference time (semi-circles) [4,7].
Scale factor 2-3! semi-circles.

navOmegaAO
Parameter Qo, longitude of ascending node of orbit plane at weekly epoch (semi-circles) [4,7].
Scale factor 2-3! semi-circles.

navCrs
Parameter Crs, amplitude of sine harmonic correction term to the orbit radius (meters) [4,7].
Scale factor 2° meters.

navCis
Parameter Cis, amplitude of sine harmonic correction term to the angle of inclination (radians) [4,7].
Scale factor 2-2° radians.

navCus
Parameter Cus, amplitude of sine harmonic correction term to the argument of latitude (radians) [4,7].
Scale factor 2-2° radians.

navCrc
Parameter Crc, amplitude of cosine harmonic correction term to the orbit radius (meters) [4,7].
Scale factor 2° meters.

navCic
Parameter Cic, amplitude of cosine harmonic correction term to the angle of inclination (radians) [4,7].
Scale factor 2-2° radians.
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NavModelNAV-KeplerianSet field descriptions

navCuc
Parameter Cuc, amplitude of cosine harmonic correction term to the argument of latitude (radians) [4,7].
Scale factor 2-2° radians.

addNAVparam

These fields include data and reserved bits in the GPS NAV message [4,14].

These additional navigation parameters, if provided by the location server, allow the target device to perform data
wipe-off similar to what is done by the target device with the GNSS-DataBitAssistance.

- NavModelCNAV-KeplerianSet
-- ASNLISTART
NavMbdel CNAV- Kepl eri anSet

::= SEQUENCE {

cnavTop | NTEGER (0. .2015),

cnavURAI ndex | NTEGER (-16..15),

cnavDel t aA | NTEGER (- 33554432. . 33554431),
cnavAdot I NTEGER (-16777216..16777215),
cnavDel t aNo | NTEGER (- 65536. . 65535),

cnavDel t aNoDot | NTEGER (-4194304. .4194303),

cnav M | NTEGER (-4294967296. . 4294967295) ,
cnavE | NTEGER (0. .8589934591),

cnhavOrega | NTEGER (-4294967296. . 4294967295) ,
cnavOMEGAQ | NTEGER (-4294967296. . 4294967295) ,

cnavDel t aOregaDot
cnavl o

| NTEGER (- 65536. . 65535),
| NTEGER (-4294967296. . 4294967295) ,

cnavl oDot | NTEGER (-16384..16383),
cnavC s | NTEGER (-32768. .32767),
cnavC ¢ | NTEGER (-32768. .32767),
cnavCrs | NTEGER (- 8388608. . 8388607) ,
cnavCrc | NTEGER (- 8388608. . 8388607) ,
cnavCus | NTEGER (-1048576. .1048575) ,
cnavCuc | NTEGER (-1048576. .1048575),
}
-- ASNISTOP
NavModelCNAV-KeplerianSet field descriptions
cnavTop

Parameter top, data predict time of week (seconds) [4,5,6,7].
Scale factor 300 seconds.

cnavURAiIndex
Parameter URAoe Index, SV accuracy (dimensionless) [4,5,6,7].

cnavDeltaA
Parameter AA, semi-major axis difference at reference time (meters) [4,5,6,7].
Scale factor 2° meters.

cnavAdot

Parameter A, change rate in semi-major axis (meters/sec) [4,5,6,7].
Scale factor 2-21 meters/sec.

cnavDeltaNo
Parameter Ano, mean motion difference from computed value at reference time (semi-circles/sec) [4,5,6,7].
Scale factor 244 semi-circles/second.

cnavDeltaNoDot
Parameter Aﬁo , rate of mean motion difference from computed value (semi-circles/sec?) [4,5,6,7].
Scale factor 257 semi-circles/second?.

cnavMo
Parameter Mo.n, mean anomaly at reference time (semi-circles) [4,5,6,7].
Scale factor 2-32 semi-circles.

chavEk
Parameter en, eccentricity (dimensionless) [4,5,6,7].
Scale factor 2-34.

chavOmega
Parameter wn, argument of perigee (semi-circles) [4,5,6,7].
Scale factor 2-32 semi-circles.
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NavModelCNAV-KeplerianSet field descriptions

cnavOMEGAO
Parameter Qo-n, reference right ascension angle (semi-circles) [4,5,6,7].
Scale factor 2-32 semi-circles.

cnavDeltaOmegaDot

Parameter ALY, rate of right ascension difference (semi-circles/sec) [4,5,6,7].
Scale factor 244 semi-circles/second.

cnavlo
Parameter io-n, inclination angle at reference time (semi-circles) [4,5,6,7].
Scale factor 232 semi-circles.

cnavloDot
Parameter lo-n-DOT, rate of inclination angle (semi-circles/sec) [4,5,6,7].
Scale factor 2-** semi-circles/second.

cnavCis
Parameter Cis-n, amplitude of sine harmonic correction term to the angle of inclination (radians) [4,5,6,7].
Scale factor 2% radians.

cnavCic
Parameter Cic-n, amplitude of cosine harmonic correction term to the angle of inclination (radians) [4,5,6,7].
Scale factor 2% radians.

chavCrs
Parameter Cis.n, amplitude of sine harmonic correction term to the orbit radius (meters) [4,5,6,7].
Scale factor 2-¢ meters.

cnavCrc
Parameter Crc.n, amplitude of cosine harmonic correction term to the orbit radius (meters) [4,5,6,7].
Scale factor 28 meters.

cnavCus
Parameter Cus-n, amplitude of the sine harmonic correction term to the argument of latitude (radians) [4,5,6,7].
Scale factor 2-30 radians.

cnavCuc
Parameter Cuc-n, amplitude of cosine harmonic correction term to the argument of latitude (radians) [4,5,6,7].
Scale factor 2% radians.

- NavModel-GLONASS-ECEF

-- ASN1ISTART

NavMbdel - GLONASS- ECEF : : = SEQUENCE {
gl oEn I NTEGER (0. .31),
gl oP1 BI T STRING (S| ZE(2)),
gl oP2 BOOLEAN,
gl oM I NTEGER (0. . 3),
gl oX | NTEGER (- 67108864. .67108863),
gl oXdot | NTEGER ( - 8388608. . 8388607) ,
gl oXdot dot I NTEGER (- 16. . 15),
gl oY | NTEGER (-67108864. .67108863),
gl oYdot | NTEGER ( - 8388608. . 8388607) ,
gl oYdot dot | NTEGER (- 16. . 15),
gl oz | NTEGER (-67108864. .67108863),
gl oZdot | NTEGER (- 8388608. . 8388607) ,
gl ozdot dot | NTEGER (- 16. . 15),

}

-- ASN1ISTOP

NavModel-GLONASS-ECEF field descriptions
gloEn

Parameter En, age of data (days) [9].
Scale factor 1 days.

gloP1
Parameter P1, time interval between two adjacent values of t, (minutes) [9].

gloP2
Parameter P2, change of t, flag (dimensionless) [9].

gloM
Parameter M, type of satellite (dimensionless) [9].
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NavModel-GLONASS-ECEF field descriptions

gloX
Parameter X, (tb) , X-coordinate of satellite at time t, (kilometers) [9].
Scale factor 211 kilometers.

gloXdot
Parameter Xn (tb) , Xx-coordinate of satellite velocity at time t» (kilometers/sec) [9].
Scale factor 2-2° kilometers/second.

gloXdotdot
Parameter X, (tb) , X-coordinate of satellite acceleration at time t» (kilometers/sec?) [9].
Scale factor 2-%° kilometers/second?.

gloY
Parameter Y, (tb) , y-coordinate of satellite at time t» (kilometers) [9].
Scale factor 2:1 kilometers.

gloYdot
Parameter yn ('[b) , y-coordinate of satellite velocity at time t, (kilometers/sec) [9].
Scale factor 2-2° kilometers/second.

gloYdotdot
Parameter Y, (tb) , y-coordinate of satellite acceleration at time t» (kilometers/sec?) [9].
Scale factor 2-3° kilometers/second?.

gloz
Parameter Z, (tb) , z-coordinate of satellite at time t» (kilometers) [9].
Scale factor 22! kilometers.

gloZdot
Parameter Zn (tb) , z-coordinate of satellite velocity at time t» (kilometers/sec) [9].
Scale factor 2-2° kilometers/second.

gloZdotdot
Parameter Z, (tb) , z-coordinate of satellite acceleration at time t» (kilometers/sec?) [9].
Scale factor 2-3° kilometers/second?.

- NavModel-SBAS-ECEF

-- ASNLSTART
NavMbdel - SBAS- ECEF : : = SEQUENCE {
sbasTo I NTEGER (0. .5399) OPTI ONAL, -- Cond d ockModel
sbasAccur acy BI T STRI NG (S| ZE(4)),
shasXg | NTEGER (-536870912. . 536870911),
sbasYg | NTEGER (-536870912. . 536870911),
shasZzg I NTEGER (-16777216..16777215),
sbas XgDot | NTEGER (- 65536. . 65535) ,
sbas YgDot | NTEGER ( - 65536. . 65535) ,
sbhasZgDot | NTEGER (-131072..131071),
sbasXgDot Dot I NTEGER (-512..511),
sbagYgDot Dot I NTEGER (-512..511),
sbasZgDot Dot I NTEGER (-512..511),
}
-- ASNISTOP
Conditional presence Explanation
ClockModel This field is mandatory present if gnss-ClockModel Model-5 is not included; otherwise it is
not present.
NavModel-SBAS-ECEF field descriptions
sbasTo
Parameter to, time of applicability (seconds) [10].
Scale factor 16 seconds.
sbasAccuracy
Parameter Accuracy, (dimensionless) [10].
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NavModel-SBAS-ECEF field descriptions

sbasXg
Parameter X, (meters) [10].
Scale factor 0.08 meters.

sbasYg
Parameter Yg, (meters) [10].
Scale factor 0.08 meters.

sbasZg
Parameter Zg, (meters) [10].
Scale factor 0.4 meters.

sbasXgDot
Parameter Xg, Rate-of-Change, (meters/sec) [10].
Scale factor 0.000625 meters/second.

sbasYgDot
Parameter Yg, Rate-of-Change, (meters/sec) [10]
Scale factor 0.000625 meters/second.

sbaszgDot
Parameter Zg, Rate-of-Change, (meters/sec) [10].
Scale factor 0.004 meters/second.

sbasXgDotDot
Parameter X, Acceleration, (meters/sec?) [10].
Scale factor 0.0000125 meters/second?.

sbagYgDotDot
Parameter Y, Acceleration, (meters/sec?) [10].
Scale factor 0.0000125 meters/second?.

shasZgDotDot
Parameter Zg Acceleration, (meters/sec?) [10].
Scale factor 0.0000625 meters/second?.

NavModel-BDS-KeplerianSet

- - ASN1ISTART

NavMbdel - BDS- Kepl eri anSet -r12 ::= SEQUENCE {
bds ACDE-r 12 I NTEGER (0. . 31),
bdsURAI -r 12 | NTEGER (0. . 15),
bdsToe-r12 I NTEGER (0. .131071),
bdsAPower Hal f -r 12 I NTEGER (0. .4294967295),
bdsE-r 12 I NTEGER (0. .4294967295),
bdsWr 12 | NTEGER (-2147483648. .2147483647),
bdsDel t aN-r 12 | NTEGER (-32768. .32767),
bdsMD-r 12 | NTEGER (-2147483648. .2147483647),
bdsOnegal-r 12 | NTEGER (-2147483648. .2147483647),
bdsOregaDot - r 12 | NTEGER ( - 8388608. . 8388607) ,
bdsl 0-r12 | NTEGER (-2147483648. .2147483647),
bdsl Dot - r 12 I NTEGER (-8192..8191),
bdsCuc-r12 I NTEGER (-131072..131071),
bdsCus-r 12 | NTEGER (-131072..131071),
bdsCrc-r 12 | NTEGER (-131072..131071),
bdsCrs-r12 I NTEGER (-131072..131071),
bdsGi c-r12 I NTEGER (-131072..131071),
bdsCi s-r 12 | NTEGER (-131072..131071),

}

-- ASNLISTOP
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NavModel-BDS-KeplerianSet field descriptions

bdsAODE
Parameter Age of Data, Ephemeris (AODE), see [23, Table 5-8].

bdsURAI
Parameter URA Index, URA is used to describe the signal-in-space accuracy in meters as defined in [23].

bdsToe
Parameter toe, Ephemeris reference time (seconds) [23].
Scale factor 22 seconds.

bdsAPowerHalf
Parameter AY2, Square root of semi-major axis (meters'/?) [23].
Scale factor 2-1° meters'?,

bdsE
Parameter e, Eccentricity, dimensionless [23].
Scale factor 2-3.

bdsw
Parameter o, Argument of perigee (semi-circles) [23].
Scale factor 2-3! semi-circles.

bdsDeltaN
Parameter An, Mean motion difference from computed value (semi-circles/sec) [23].
Scale factor 242 semi-circles/sec.

bdsMO
Parameter Mo, Mean anomaly at reference time (semi-circles) [23].
Scale factor 2-3! semi-circles.

bdsOmega0

Parameter Qo, Longitude of ascending node of orbital of plane computed according to reference time (semi-circles)
[23].

Scale factor 23! semi-circles.

bdsOmegaDot

Parameter {2, Rate of right ascension (semi-circles/sec) [23].
Scale factor 2% semi-circles/sec.

bdsIO
Parameter ig, Inclination angle at reference time (semi-circles) [23]
Scale factor 2-3! semi-circles.

bdslIDot
Parameter Idot, Rate of inclination angle (semi-circles/sec) [23].
Scale factor 243 semi-circles/sec.

bdsCuc
Parameter Cyc, Amplitude of cosine harmonic correction term to the argument of latitude (radians) [23].

Scale factor 2-3! radians.

bdsCus
Parameter Cys, Amplitude of sine harmonic correction term to the argument of latitude (radians) [23].

Scale factor 2-3! radians.

bdsCrc
Parameter Crc, Amplitude of cosine harmonic correction term to the orbit radius (meters) [23].

Scale factor 26 meters.

bdsCrs
Parameter Crs, Amplitude of sine harmonic correction term to the orbit radius (meters) [23].

Scale factor 2-¢ meters.

bdsCic
Parameter Cjc, Amplitude of cosine harmonic correction term to the angle of inclination (radians) [23].

Scale factor 2-3! radians.

bdsCis
Parameter Cjs, Amplitude of sine harmonic correction term to the angle of inclination (radians) [23].
Scale factor 2-3! radians.

- GNSS-RealTimelntegrity

The |E GNSS-Real Timel ntegrity is used by the location server to provide parameters that describe the real-time status of
the GNSS constellations. GNSS-Real Timel ntegrity data communi cates the health of the GNSS signals to the mobilein
real-time.

The location server shall always transmit the GNSS-Real Timel ntegrity with the current list of unhealthy signals (i.e., not
only for signals/SV's currently visible at the reference location), for any GNSS positioning attempt and whenever GNSS
assistance data are sent. If the number of bad signals is zero, then the GNSS-Real Timel ntegrity | E shall be omitted.
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-- ASNLISTART
G\SS- Real Timel ntegrity ::= SEQUENCE {
gnss- BadSi gnal Li st GNSS- BadSi gnal Li st ,
}
GNSS- BadSi gnal Li st ::= SEQUENCE (SI ZE(1..64)) OF BadSi gnal El enent
BadSi gnal El enent ::= SEQUENCE {
badSVvI D SV-1 D,
badSi gnal | D GNSS- Si gnal | Ds OPTI ONAL, -- Need OP
}
-- ASNLISTOP

GNSS-RealTimelntegrity field descriptions

gnss-BadSignalList
This field specifies a list of satellites with bad signal or signals.

badSVID
This field specifies the GNSS SV-ID of the satellite with bad signal or signals.

badSignallD

This field identifies the bad signal or signals of a satellite. This is represented by a bit string in GNSS-SignallDs, with a
one-value at a bit position means the particular GNSS signal type of the SV is unhealthy; a zero-value means healthy.
Absence of this field means that all signals on the specific SV are bad.

- GNSS-DataBitAssistance

The |[E GNSS-DataBitAssistance is used by the location server to provide data bit assistance data for specific satellite
signals for data wipe-off. The data bitsincluded in the assistance data depends on the GNSS and its signal.

-- ASNLISTART
GN\SS- Dat aBi t Assi st ance :: = SEQUENCE {
gnss- TOD I NTEGER (0. .3599),
gnss- TODf r ac | NTEGER (0. .999) OPTI ONAL, -- Need ON
gnss- Dat aBi t sSat Li st GN\SS- Dat aBi t sSat Li st ,
}
GN\SS- Dat aBi t sSat Li st ::= SEQUENCE (S| ZE(1..64))OF G\SS-Dat aBi t sSat El enent
GN\SS- Dat aBi t sSat El ement :: = SEQUENCE {
svl D SV-1 D,
gnss- Dat aBi t sSgnLi st GN\SS- Dat aBi t sSgnLi st ,
}
GN\SS- Dat aBi t sSgnLi st ::= SEQUENCE (S| ZE(1..8)) OF GN\SS-Dat aBi t sSgnEl enent
GN\SS- Dat aBi t sSgnEl enent :: = SEQUENCE {
gnss- Si gnal Type GN\SS- Si gnal | D,
gnss-DataBits BIT STRING (Sl ZE (1..1024)),
}
-- ASNISTOP
GNSS-DataBitAssistance field descriptions
gnss-TOD

This field specifies the reference time of the first bit of the data in GNSS-DataBitAssistance in integer seconds in
GNSS specific system time, modulo 1 hour.
Scale factor 1 second.

gnss-TODfrac
This field specifies the fractional part of the gnss-TOD in 1-milli-second resolution.
Scale factor 1 millisecond. The total GNSS TOD is gnss-TOD + gnss-TODfrac.

gnss-DataBitsSatList
This list specifies the data bits for a particular GNSS satellite SV-ID and signal GNSS-SignallD.
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GNSS-DataBitAssistance field descriptions

sviD
This field specifies the GNSS SV-ID of the satellite for which the GNSS-DataBitAssistance is given.

gnss-SignalType
This field identifies the GNSS signal type of the GNSS-DataBitAssistance.

gnss-DataBits
Data hits are contained in GNSS system and data type specific format.

In case of GPS L1 C/A, it contains the NAV data modulation bits as defined in [4] .

In case of Modernized GPS L1C, it contains the encoded and interleaved modulation symbols as defined in [6] section
3.2.3.1. In case of Modernized GPS L2C, it contains either the NAV data modulation bits, the FEC encoded NAV data
modulation symbols, or the FEC encoded CNAV data modulation symbols, dependent on the current signal
configuration of this satellite as defined in [4, Table 3-11I]. In case of Modernized GPS L5, it contains the FEC encoded
CNAYV data modulation symbols as defined in [5].

In case of SBAS, it contains the FEC encoded data modulation symbols as defined in [10].

In case of QZSS QZS-L1, it contains the NAV data modulation bits as defined in [7] section 5.2. In case of QZSS
QZS-L1C, it contains the encoded and interleaved modulation symbols as defined in [7] section 5.3. In case of QZSS
QZS-L2C, it contains the encoded modulation symbols as defined in [7] section 5.5. In case of QZSS QZS-L5, it
contains the encoded modulation symbols as defined in [7] section 5.6.

In case of GLONASS, it contains the 100 sps differentially Manchester encoded modulation symbols as defined in [9]
section 3.3.2.2.

In case of Galileo, it contains the FEC encoded and interleaved modulation symbols. The logical levels 1 and O
correspond to signal levels -1 and +1, respectively.

In case of BDS, it contains the encoded and interleaved modulation symbols as defined in [23, section 5.1.3].

— GNSS-AcquisitionAssistance

The |IE GNSS-AcquisitionAssistance is used by the location server to provide parameters that enable fast acquisition of
the GNSS signals. Essentially, these parameters describe the range and derivatives from respective satellites to the
reference location at the reference time GNSS-SystemTime provided in |E GNSS-ReferenceTime.

Whenever GNSS-AcquisitionAssistance is provided by the location server, the IE GNSS-ReferenceTime shall be
provided aswell. E.g., even if the target device request for assistance data includes only a request for GNSS
AcquisitionAssistance, the location server shall also provide the corresponding |E GNSS-ReferenceTime.

Figure 6.5.2.2-1 illustrates the relation between some of the fields, using GPS TOW as exemplary reference.

-- ASNLISTART
GNSS- Acqui si tionAssi stance :: = SEQUENCE {
gnss- Si gnal | D GNSS- Si gnal | D,
gnss- Acqui si ti onAssi stList GNSS-Acqui sitionAssistList,
confi dence-r 10 INTEGER (0..100)  OPTIONAL  -- Need ON
}
GNSS- Acqui sitionAssistList ::= SEQUENCE (S| ZE(1..64)) OF GNSS- Acqui sitionAssi st El ement
GNSS- Acqui si tionAssistEl ement ::= SEQUENCE {
svl D SV-1D,
doppl er 0 I NTEGER (-2048..2047),
doppl er1 | NTEGER (0. . 63),
doppl er Uncertai nty | NTEGER (0. . 4),
codePhase I NTEGER (0. .1022),
i nt CodePhase I NTEGER (0. .127),
codePhaseSear chW ndow | NTEGER (0. .31),
azi mut h I NTEGER (0. .511),
el evati on I NTEGER (0. .127),
codePhase1023 BOOLEAN OPTIONAL,  -- Need OP
doppl er Uncert ai nt yExt-r 10 ENUMERATED { d6o0,
dso,
d100,
d120,
nol nformation, ... } OPTI ONAL -- Need ON
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}
-- ASNLSTCP

GNSS-AcquisitionAssistance field descriptions

gnss-SignallD
This field specifies the GNSS signal for which the acquisition assistance are provided.

gnss-AcquisitionAssistList
These fields provide a list of acquisition assistance data for each GNSS satellite.

confidence

This field specifies the confidence level of the reference location area or volume used to calculate the acquisition
assistance parameters (search windows). A high percentage value (e.g., 98% or more) indicates to the target device
that the provided search windows are reliable. The location server should include this field to indicate the confidence
level of the provided information.

sviD
This field specifies the GNSS SV-ID of the satellite for which the GNSS-AcquisitionAssistance is given.

doppler0

This field specifies the Doppler (0™ order term) value. A positive value in Doppler defines the increase in satellite
signal frequency due to velocity towards the target device. A negative value in Doppler defines the decrease in
satellite signal frequency due to velocity away from the target device. Doppler is given in unit of m/s by multiplying the
Doppler value in Hz by the nominal wavelength of the assisted signal.

Scale factor 0.5 m/s in the range from -1024 m/s to +1023.5 m/s.

dopplerl

This field specifies the Doppler (1%t order term) value. A positive value defines the rate of increase in satellite signal
frequency due to acceleration towards the target device. A negative value defines the rate of decrease in satellite
signal frequency due to acceleration away from the target device.

Scale factor 1/210 m/s?in the range from -0.2 m/s?to +0.1 m/s?.

Actual value of Doppler (1%t order term) is calculated as (-42 + dopplerl) * 1/210 m/s?, with dopplerl in the range of
0...63.

dopplerUncertainty

This field specifies the Doppler uncertainty value. It is defined such that the Doppler experienced by a stationary target

device is in the range [Doppler—-Doppler Uncertainty] to [Doppler+Doppler Uncertainty]. Doppler Uncertainty is given in

unit of m/s by multiplying the Doppler Uncertainty value in Hz by the nominal wavelength of the assisted signal.

Defined values: 2.5 m/s, 5 m/s, 10 m/s, 20 m/s, 40 m/s as encoded by an integer n in the range 0-4 according to:
21(40) m/s; n=0—4.

If the dopplerUncertaintyExt field is present, the target device that supports the dopplerUncertaintyExt shall ignore this

field.

codePhase

This field together with the codePhase1023 field specifies the code phase, in units of milli-seconds, in the range from
0 to 1 millisecond scaled by the nominal chipping rate of the GNSS signal, where increasing values of the field signify
increasing predicted signal code phases, as seen by a receiver at the reference location at the reference time. The
reference location would typically be an a priori estimate of the target device location.

Scale factor 2-1° msin the range from 0 to (1-2-1°) ms.

Note: The value (1-2-1°) ms is encoded using the codePhase1023 IE.

intCodePhase

This field contains integer code phase (expressed modulo 128 ms). The satellite integer milli-seconds code phase
currently being transmitted at the reference time, as seen by a receiver at the reference location is calculated as
reference time (expressed in milli-seconds) minus (intCodePhase + (nx128 ms)), as shown in Figure 6.5.2.2-1, with n
=..-2,-1,0,1,2....

Scale factor 1 msin the range from 0 to 127 ms.

codePhaseSearchWindow

This field contains the code phase search window. The code phase search window accounts for the uncertainty in the
estimated target device location but not any uncertainty in reference time. It is defined such that the expected code
phase is in the range [Code Phase—Code Phase Search Window] to [Code Phase+Code Phase Search Window]
given in units of milli-seconds.

Range 0-31, mapping according to the table codePhaseSearchWindow Value to Interpretation Code Phase Search
Window [ms] relation shown below.

azimuth

This field specifies the azimuth angle. An angle of x degrees means the satellite azimuth a is in the range
(x £ a < x+0.703125) degrees.

Scale factor 0.703125 degrees.

elevation

This field specifies the elevation angle. An angle of y degrees means the satellite elevation e is in the range
(y £ e <y+0.703125) degrees.

Scale factor 0.703125 degrees.
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GNSS-AcquisitionAssistance field descriptions

codePhasel1023

This field if set to TRUE indicates that the code phase has the value 1023 x 2-19 = (1-2'1%) ms. This field may only be
set to TRUE if the value provided in the codePhase IE is 1022. If this field is set to FALSE, the code phase is the
value provided in the codePhase IE in the range from 0 to (1 - 2x21%) ms. If this field is not present and the
codePhase IE has the value 1022, the target device may assume that the code phase is between (1 - 2x2-1% and (1 -
219 ms.

dopplerUncertaintyExt

If this field is present, the target device that supports this field shall ignore the dopplerUncertainty field. The location
server should include this field only if supported by the target device.

This field specifies the Doppler uncertainty value. It is defined such that the Doppler experienced by a stationary target
device is in the range [Doppler-Doppler Uncertainty] to [Doppler+Doppler Uncertainty]. Doppler Uncertainty is given in
unit of m/s by multiplying the Doppler Uncertainty value in Hz by the nominal wavelength of the assisted signal.
Enumerated values define 60 m/s, 80 m/s, 100 m/s, 120 ms, and "No Information".

codePhaseSearchWindow Value to Interpretation Code Phase Search Window [ms] relation

codePhaseSearchWindow Interpretation
Value Code Phase Search Window [ms]

‘00000 No information
‘00001 0,002
'00010 0,004
‘00011 0,008
'00100' 0,012
‘00101 0,016
‘00110 0,024
‘00111 0,032
‘01000 0,048
‘01001 0,064
'01010' 0,096
'01011' 0,128
'01100 0,164
‘01101 0,200
'01110' 0,250
'01111" 0,300
'10000 0,360
'10001' 0,420
'10010' 0,480
'10011' 0,540
'10100' 0,600
'10101' 0,660
'10110' 0,720
'10111" 0,780
'11000 0,850
'11001 1,000
'11010' 1,150
'11011 1,300
'11100' 1,450
'11101 1,600
'11110' 1,800
'11111 2,000
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Figure 6.5.2.2-1: Exemplary calculation of some GNSS Acquisition Assistance fields.

GNSS-Almanac

The IE GNSS-Almanac is used by the location server to provide the coarse, long-term model of the satellite positions
and clocks. The meaning of these parametersis defined in relevant ICDs of the particular GNSS and GNSS specific
interpretations apply. For example, GPS and QZSS use the same model parameters but some parameters have a
different interpretation [7]. GNSS-Almanac is useful for receiver tasks that require coarse accuracy, such as determining
satellite visibility. The model isvalid for up to afew weeks, typically. Sinceit is along-term model, the field should be
provided for all satellites available in the GNSS constellation (i.e., not only for SVsvisible at the reference location and
including SVs flagged as unhealthy in almanac). The completeAlmanacProvided field indicates whether or not the
location server provided almanacs for the complete GNSS constellation.

-- ASNLISTART

GNSS- Al manac :: = SEQUENCE {
weekNurmber | NTEGER (0. . 255) OPTI ONAL, -- Need ON
toa I NTEGER (0. . 255) OPTIONAL, -- Need ON
i oda I NTEGER (0. . 3) OPTIONAL, -- Need ON
conpl et eAl manacPr ovi ded BOOLEAN,
gnss- Al manacli st GNSS- Al manaclLi st ,
[[ toa-ext-v1240 | NTEGER (256..1023) OPTIONAL, -- Need ON

i oda- ext -v1240 I NTEGER (4. .15) OPTI ONAL -- Need ON

11

}

GNSS- Al manaclLi st ::= SEQUENCE (S| ZE(1..64)) OF GNSS- Al manacEl enent

GN\SS- Al manacEl enent ::= CHO CE {
kepl eri anAl manacSet Al manacKepl eri anSet , -- Model -1
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kepl eri anNAV- Al manac Al manacNAV- Kepl eri anSet , -- Model -2
kepl eri anReducedAl manac Al manacReducedKepl eri anSet, -- Mbdel -3
kepl eri anM di Al manac Al manacM di Al nanacSet , -- Mbdel -4
kepl eri anGLONASS Al manacGLONASS- Al nenacSet, -- Model -5
ecef - SBAS- Al manac Al manacECEF- SBAS- Al nanacSet , - - Mdel - 6
kepI eri anBDS- Al manac-r 12 Al manacBDS- Al nenacSet-r12 -- Mbdel -7
}
-- ASNISTOP
GNSS-Almanac field descriptions
weekNumber

This field specifies the almanac reference week number in GNSS specific system time to which the almanac reference
time toa is referenced, modulo 256 weeks. This field is required for non-GLONASS GNSS.

Note, in case of Galileo, the almanac reference week number WNa natively contains only the 2 LSB's [8, section
5.1.10].

toa, toa-ext

In case of GNSS-ID does not indicate Galileo, this field specifies the almanac reference time given in GNSS specific
system time, in units of seconds with a scale factor of 212, toa is required for non-GLONASS GNSS.

In case of GNSS-ID does indicate Galileo, this field specifies the almanac reference time given in GNSS specific
system time, in units of seconds with a scale factor of 600 seconds. Either toa or toa-ext is required for Galileo GNSS.

ioda, ioda-ext
This field specifies the issue of data. Either ioda or ioda-ext is required for Galileo GNSS.

completeAlmanacProvided
If set to TRUE, the gnss-AlmanacList contains almanacs for the complete GNSS constellation indicated by GNSS-ID.

gnss-AlmanacList
This list contains the almanac model for each GNSS satellite in the GNSS constellation.

- AlmanacKeplerianSet

-- ASNLISTART
Al manacKepl eri anSet ::= SEQUENCE {
svl D SV-1D,
kepAl manackE I NTEGER (0. .2047),
kepAl manacDel t al | NTEGER (-1024..1023),
kepAl manac OregaDot | NTEGER (-1024..1023),
kepSV- St at usl NAV BI T STRING (S| ZE (4)),
kepSV- St at usFNAV BI T STRING (S| ZE (2)) OPTI ONAL,  -- Need ON
kepAl manacAPower Hal f | NTEGER (-4096. . 4095),
kepAl manacOrega0 | NTEGER (-32768. .32767),
kepAl manacW | NTEGER (- 32768. .32767),
kepAl manacM I NTEGER (- 32768. .32767),
kepAl manacAFO | NTEGER (-32768. .32767),
kepAl manacAF1 | NTEGER (-4096. . 4095),
}
-- ASNISTOP
AlmanacKeplerianSet field descriptions
sviD

This field identifies the satellite for which the GNSS Almanac Model is given.

kepAlmanacE
Parameter e, eccentricity, dimensionless [8].
Scale factor 2-16,

kepAlmanacDeltal
Parameter &i, inclination at reference time relative to i0=56°; semi-circles [8].
Scale factor 2-*4 semi-circles.

kepAlmanacOmegaDot

Parameter Q , rate of change of right ascension (semi-circles/sec) [8].
Scale factor 232 semi-circles/seconds.

kepSV-StatusINAV
This field contains the I/NAV signal health status [8, section 5.1.10] , E5Sbns and E1-Brs, where ESbns occupies the 2
MSBs in kepSV-StatusINAV, and E1-Bus the two LSBs.
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AlmanacKeplerianSet field descriptions

kepSV-StatusFNAV
This field contains the F/NAV signal health status [8, section 5.1.10] ,E5ans. If the target device is supporting multiple
Galileo signals, the location server shall include this field.

kepAlmanacAPowerHalf

Parameter A(al2), difference with respect to the square root of the nominal semi-major axis, (meters)
Scale factor 2-° meters ** .

1/2 8.

kepAlmanacOmega0
Parameter OMEGAo, longitude of ascending node of orbital plane at weekly epoch (semi-circles) [8].
Scale factor 2-%° semi-circles.

kepAlmanacW
Parameter o, argument of perigee (semi-circles) [8].
Scale factor 2% semi-circles.

kepAlmanacMO
Parameter Mo, mean anomaly at reference time (semi-circles) [8].
Scale factor 2-1° semi-circles.

kepAlmanacAFO0
Parameter afo, satellite clock correction bias, seconds [8].
Scale factor 2-1° seconds.

kepAlmanacAF1
Parameter afi, satellite clock correction linear, sec/sec [8].
Scale factor 2-38 seconds/second.

- AlmanacNAV-KeplerianSet

- - ASN1ISTART

Al manacNAV- Kepl eri anSet ::= SEQUENCE {
svl D SV-1 D,
navAl nE | NTEGER (0. . 65535),
navAl nDel t al | NTEGER (-32768..32767),
navAl nOVEGADOT I NTEGER (-32768. .32767),
navAl nSVHeal t h I NTEGER (0. .255),
navAl nSgrt A | NTEGER (0. .16777215),
navAl nrOVEGAO | NTEGER ( - 8388608. . 8388607) ,
navAl nOmega | NTEGER ( - 8388608. . 8388607) ,
navAl mvb | NTEGER ( - 8388608. . 8388607) ,
navAl maf 0 | NTEGER (-1024..1023),
navAl maf 1 | NTEGER (-1024..1023),

}

-- ASNLISTOP
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AlmanacNAV-KeplerianSet field descriptions

sviD
This field identifies the satellite for which the GNSS Almanac Model is given.

navAlmE
Parameter e, eccentricity, dimensionless [4,7].
Scale factor 221

navAlmDeltal
Parameter 4i, correction to inclination, semi-circles [4,7].
Scale factor 2-1° semi-circles.

navAImOMEGADOT

Parameter €2, rate of right ascension, semi-circles/sec [4,7].
Scale factor 2-38 semi-circles/second.

navAlmSVHealth
Parameter SV Health, satellite health [4,7].

navAlmSqrtA

Parameter «/ A, square root of the semi-major axis, meters!2[4,7]
Scale factor 2-** meters*?.

navAImOMEGAo0
Parameter Qo, longitude of ascending node of orbit plane at weekly epoch, semi-circles [4,7].
Scale factor 2% semi-circles.

navAlmOmega
Parameter w, argument of perigee semi-circles [4,7].
Scale factor 2-2% semi-circles.

navAlmMo
Parameter Mo, mean anomaly at reference time semi-circles [4,7].
Scale factor 22 semi-circles.

navAlmaf0
Parameter ar, apparent satellite clock correction seconds [4,7].
Scale factor 2-2° seconds.

navAlmafl
Parameter asn, apparent satellite clock correction sec/sec [4,7].
Scale factor 238 semi-circles seconds/second.

- AlmanacReducedKeplerianSet

- - ASNISTART

Al manacReducedKepl eri anSet ::= SEQUENCE {
svl D SV-1 D,
redAl nDel t aA | NTEGER (-128..127),
r edAl nOnega0 | NTEGER (- 64. . 63),
r edAl nPhi 0 | NTEGER (-64..63),
redAl mL1Heal t h BOOLEAN,
redAl mL2Heal t h BOOLEAN,
redAl m_5Heal t h BOOLEAN,

}

-- ASNLISTOP
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AlmanacReducedKeplerianSet field descriptions

sviD

This field identifies the satellite for which the GNSS Almanac Model is given.

redAlmDeltaA
Parameter da, meters [4,5,6,7].
Scale factor 2*° meters.

redAlmOmega0
Parameter Qo, semi-circles [4,5,6,7].
Scale factor 2-¢ semi-circles.

redAImPhi0
Parameter ®o, semi-circles [4,5,6,7].
Scale factor 26 semi-circles.

redAlmL1Health
Parameter L1 Health, dimensionless [4,5,6,7].

redAlmL2Health
Parameter L2 Health, dimensionless [4,5,6,7].

redAlmL5Health
Parameter L5 Health, dimensionless [4,5,6,7].

AlmanacMidiAlmanacSet

- - ASNISTART

Al manacM di Al manacSet ::= SEQUENCE {
svl D SV-1 D,
m di Al nE | NTEGER (0. .2047),
m di Al nDel t al | NTEGER (-1024..1023),
m di Al rOregaDot I NTEGER (-1024..1023),
m di Al nS5grt A I NTEGER (0..131071),
m di Al nOmega0 | NTEGER (-32768. .32767),
m di Al nOmega | NTEGER (-32768. .32767),
m di Al mvb I NTEGER (-32768. .32767),
m di Al maf 0 I NTEGER (-1024..1023),
m di Al maf 1 | NTEGER (-512..511),
m di Al nL1Heal t h BOOLEAN,
m di Al mL2Heal t h BOOLEAN,
m di Al mL5Heal t h BOOLEAN,

}

-- ASNISTOP
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AlmanacMidiAlmanacSet field descriptions

sviD
This field identifies the satellite for which the GNSS Almanac Model is given.

midiAImE
Parameter e, dimensionless [4,5,6,7].
Scale factor 2-16.

midiAlmDeltal
Parameter i, semi-circles [4,5,6,7].
Scale factor 214 semi-circles.

midiAlmOmegaDot

Parameter €2, semi-circles/sec [4,5,6,7].
Scale factor 2-32 semi-circles/second.

midiAlmSqrtA

Parameter v/ A, meters2[4,5,6,7].
Scale factor 24 meters/2,

midiAlmOmega0
Parameter Qo, semi-circles [4,5,6,7].
Scale factor 2-1° semi-circles.

midiAlmOmega
Parameter o, semi-circles [4,5,6,7].
Scale factor 2-15 semi-circles.

midiAlmMo
Parameter Mo, semi-circles [4,5,6,7].
Scale factor 2-1° semi-circles.

midiAlmaf0
Parameter afw, seconds [4,5,6,7].
Scale factor 2-2° seconds.

midiAlmafl
Parameter asn, sec/sec [4,5,6,7].
Scale factor 2-37 seconds/second.

midiAlmL1Health
Parameter L1 Health, dimensionless [4,5,6,7].

midiAlmL2Health
Parameter L2 Health, dimensionless [4,5,6,7].

midiAlmL5Health
Parameter L5 Health, dimensionless [4,5,6,7].

- AlmanacGLONASS-AlmanacSet

- - ASNISTART
Al manacGLONASS- Al manacSet ::= SEQUENCE {
gl oAl m NA | NTEGER (1..1461),
gl oAl mA | NTEGER (1. .24),
gl oAl mHA I NTEGER (0. .31),
gl oAl m_LanbdaA | NTEGER (- 1048576..1048575),
gl oAl nt | anbdaA | NTEGER (0..2097151),
gl oAl nDel t al a | NTEGER (-131072..131071),
gl oAl nDel t aTA I NTEGER (-2097152..2097151),
gl oAl nDel t aTdot A | NTEGER (- 64. . 63),
gl oAl nEpsi | onA | NTEGER (0. . 32767),
gl oAl mOmregaA | NTEGER (-32768. .32767),
gl oAl nTauA I NTEGER (-512..511),
gl oAl nCA I NTEGER (0..1),
gl oAl mvA BIT STRING (Sl ZE(2)) OPTI ONAL,
}
-- ASNISTOP
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AlmanacGLONASS-AlmanacSet field descriptions

gloAIm-NA
Parameter N4, days [9].
Scale factor 1 days.

gloAImnA
Parameter n*, dimensionless [9].

gloAImHA
Parameter H»*, dimensionless [9].

gloAlImLambdaA
Parameter An®, semi-circles [9].
Scale factor 2-2° semi-circles.

gloAlmtlambdaA
Parameter tan®, seconds [9].
Scale factor 2-° seconds.

gloAlmDeltala
Parameter Air®, semi-circles [9].
Scale factor 2-2° semi-circles.

gloAlmDeltaTA
Parameter AT", sec/orbit period [9].
Scale factor 2-° seconds/orbit period.

gloAlmDeltaTdotA
Parameter AT_DOTxq", sec/orbit period? [9].
Scale factor 2-1* seconds/orbit period?.

gloAImEpsilonA
Parameter ", dimensionless [9].
Scale factor 2-%.

gloAImOmegaA
Parameter w”, semi-circles [9].
Scale factor 215 semi-circles.

gloAImTauA
Parameter 1", seconds [9].
Scale factor 2-18 seconds.

gloAImCA
Parameter Cn#, dimensionless [9].

gloAImMA
Parameter Mn*, dimensionless [9]. This parameter is present if its value is nonzero; otherwise it is not present.

- AlmanacECEF-SBAS-AlmanacSet

- - ASNISTART

Al manacECEF- SBAS- Al manacSet ::= SEQUENCE {
sbasAl nDat al D | NTEGER (0. . 3),
sviD SV- 1 D,
sbasAl nHeal t h BI T STRI NG (S| ZE(8)),
sbasAl mXg | NTEGER (-16384..16383),
sbasAl mvg | NTEGER (-16384..16383),
sbasAl nzg | NTEGER (- 256. . 255),
sbasAl mXgdot | NTEGER (-4..3),
sbasAl mygDot | NTEGER (-4..3),
sbasAl nzgDot | NTEGER (-8..7),
sbasAl nifo | NTEGER (0. .2047),

}

-- ASNISTOP

ETSI
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AlmanacECEF-SBAS-AlmanacSet field descriptions

sbasAlmDatalD
Parameter Data ID, dimensionless [10].

sviD
This field identifies the satellite for which the GNSS Almanac Model is given.

sbasAlmHealth
Parameter Health, dimensionless [10].

sbasAlmXg
Parameter Xc, meters [10].
Scale factor 2600 meters.

sbasAlmYg
Parameter Yg, meters [10].
Scale factor 2600 meters.

sbasAlmZzg
Parameter Zg, meters [10].
Scale factor 26000 meters.

sbasAlmXgdot
Parameter Xg Rat-of-Change, meters/sec [10].
Scale factor 10 meters/second.

sbasAlmYgDot
Parameter Yg Rate-of-Change, meters/sec [10].
Scale factor 10 meters/second.

sbasAlmzgDot
Parameter Zc Rate-of-Change, meters/sec [10].
Scale factor 40.96 meters/second.

sbasAlmTo
Parameter to, seconds [10].
Scale factor 64 meters/seconds.

AlmanacBDS-AlmanacSet

- - ASNISTART

Al manacBDS- Al nanacSet -r12 :

}

svl D

bdsAl nifoa-r 12

bdsAl nSgrt A-r12
bdsAl nE-r 12

bdsAl mMr 12

bdsAl mVD-r 12

bdsAl nOmega0-r 12
bdsAl nOregaDot - r 12
bdsAl nDel tal -r12

: = SEQUENCE {
SV- 1D,
| NTEGER (0. . 255) OPTIONAL, -- Cond Not SameFor Al | SV
| NTEGER (0. . 16777215),
| NTEGER (0. . 131071),
| NTEGER (- 8388608.