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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) for the radio access technologies
E-UTRA/LTE and NR.
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Release as the present document.
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3 Definitions and Abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions givenin TR 21.905 [1], TS 36.305[2], TS 23.271
[3], 38.305 [40] and TS 23.273 [42] 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, SUPL SLP, or LMF) that manages positioning for a target
device by obtaining measurements and other |ocation 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.

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, —ti.

Positioning frequency layer: A positioning frequency layer is defined as a collection of DL-PRS Resource Sets where
each DL-PRS Resource Set isin turn a collection of DL-PRS Resources. All DL-PRS Resources from all DL-PRS
Resource Sets from the same positioning frequency layer have some common/same DL-PRS parameters viz. DL-PRS
subcarrier spacing, DL-PRS Resource bandwidth, DL-PRS start PRB, DL-PRS Point A, DL-PRS Comb size and DL -
PRS cyclic prefix.
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PRS-only TP: A TP which only transmits PRS signals or DL-PRS for PRS-based TBS positioning and is not associated
with acell.

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.

Relative Time Difference (RTD): The relative time difference between aTRP i and a TRP j, is defined ast;j —t;, where
ti and t; are defined as the time when TRP i and j transmit the start of one subframe respectively.

Rx Time Delay: From a signal reception perspective, there will be atime delay from the time when the RF signal
arrives at the Rx antenna to the time when the signal is digitized and time-stamped at the baseband.

Rx Timing Error: Result of Rx Time Delay involved in the reception of a signal before reporting measurements that
are obtained from the signal. It is the uncalibrated Rx Time Delay, or the remaining delay after the UE/TRP internal
calibration/compensation of the Rx Time Delay, involved in the reception of the DL-PRS/UL SRS signals. The
calibration/compensation may also include the calibration/compensation of the relative time delay between different RF
chains in the same UE/TRP and may also possibly consider the offset of the Rx antenna phase centre to the physical
antenna centre.

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 (e.g. antenna array (with one or more
antenna elements)) 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.

Transmission-Reception Point (TRP): A set of geographically co-located antennas (e.g. antenna array (with one or
more antenna elements)) supporting TP and/or RP functionality.

TRP Tx Timing Error Group (TRP Tx TEG): Tx Timing Errors, associated with TRP transmissions on one or more
DL-PRS Resources, that are within a certain margin.

Tx Time Delay: From asignal transmission perspective, the time delay from the time when the digital signal is
generated at baseband to the time when the RF signal is transmitted from the Tx antenna.

Tx Timing Error: Result of Tx Time Delay involved in the transmission of asignal. It is the uncalibrated Tx Time
Delay, or the remaining delay after the TRP/UE internal calibration/compensation of the Tx Time Delay, involved in
the transmission of the DL-PRS/UL SRS signals. The calibration/compensation may also include the
calibration/compensation of the relative time delay between different RF chains in the sasme TRP/UE and may also
possibly consider the offset of the Tx antenna phase centre to the physical antenna centre.

UE Rx Timing Error Group (UE Rx TEG): Rx Timing Errors, associated with UE reporting of one or more DL
measurements, that are within a certain margin.

UE RxTx Timing Error Group (UE RXTx TEG): Rx Timing Errors and Tx Timing Errors, associated with UE
reporting of one or more UE Rx-Tx time difference measurements, which have the 'Rx Timing Errors + Tx Timing
Errors' differences within a certain margin.

UE Tx Timing Error Group (UE Tx TEG): Tx Timing Errors, associated with UE transmissions on one or more UL
SRS resources for positioning purpose, that are within a certain margin.

3.2 Abbreviations

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

ADR Accumulated Delta-Range

A-GNSS Assisted-GNSS

Al Artificial Intelligence

AOA Angle-of-Arriva

AoD Angle-of-Departure

AP Access Point

ARFCN Absolute Radio Frequency Channel Number
ARP Antenna Reference Point
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BDS BeiDou Navigation Satellite System

BIPM Bureau International des Poids et Mesures (International Bureau of Weights and Measures)
BSSID Basic Service Set Identifier

BTS Base Transceiver Station (GERAN)

CID Cell-1D (positioning method)

CNAV Civil Navigation

CRS Cell-specific Reference Signals

DL-AoD Downlink Angle-of-Departure

DL-TDOA Downlink Time Difference Of Arrival

ECEF Earth-Centered, Earth-Fixed

ECGI Evolved Cell Global Identifier

ECI Earth-Centered-Inertial

E-CID Enhanced Céll-ID (positioning method)
EGNOS European Geostationary Navigation Overlay Service
E-SMLC Enhanced Serving Mobile Location Centre
E-UTRA Evolved Universal Terrestrial Radio Access
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 GL Obal'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)

HPL Horizontal Protection Level

ICD Interface Control Document

IGS International GNSS Service

IOD Issue of Data

IRNSS Indian Regional Navigation Satellite System

IS Interface Specification

LLA Latitude Longitude Altitude

LMF L ocation Management Function

LOS Line-of-Sight

LPP LTE Positioning Protocol

LPPa LTE Positioning Protocol Annex

LSB Least Significant Bit

MAC Master Auxiliary Concept

MBS Metropolitan Beacon System

MG M easurement Gap

ML Machine Learning

MO-LR Mobile Originated L ocation Request

MSAS Multi-functional Satellite Augmentation System
MSB Most Significant Bit

msd mean solar day

MT-LR Mobile Terminated Location Request
Multi-RTT Multiple-Round Trip Time

NAV Navigation

NavIC NAVigation with Indian Constellation

NB-loT NarrowBand Internet of Things

NCGI NR Cell Global Identifier

NICT National Institute of Information and Communications Technology
NI-LR Network Induced Location Request

NLOS Non-Line-of-Sight

NPRS Narrowband Positioning Reference Signals

NR NR Radio Access

NRSRP Narrowband Reference Signal Received Power
NRSRQ Narrowband Reference Signal Received Quality
NTN Non-Terrestrial Network

ETSI



3GPP TS 37.355 version 19.1.0 Release 19 20 ETSI TS 137 355 V19.1.0 (2026-02)

NTSC National Time Service Center of Chinese Academy of Sciences
OSR Observation Space Representation
OTDOA Observed Time Difference Of Arrival
PBCH Physical Broadcast Channel
PDU Protocol Data Unit
PFL Positioning Frequency Layer
PL Protection Level
PPP Precise Point Positioning
PPW PRS Processing Window
PRB Physical Resource Block
PRC Pseudo-Range Correction
PRS Positioning Reference Signals
posSIB Positioning System Information Block
PRU Positioning Reference Unit
PZ-90 Parametry Zemli 1990 Goda — Parameters of the Earth Y ear 1990
QCL Quasi Co-Location
QZs Quasi Zenith Satellite
QZSS Quasi-Zenith Satellite System
QZsT Quasi-Zenith System Time
RF Radio Frequency
RP Reception Point
RRC Range-Rate Correction
Radio Resource Control
RSCP Reference Signal Carrier Phase
RSCPD Reference Signal Carrier Phase Difference
RSRP Reference Signal Received Power
RSRPP Reference Signal Received Path Power
RSRQ Reference Signal Received Quality
RSTD Reference Signal Time Difference
RTK Real-Time Kinematic
RTT Round Trip Time
RU Russia
SBAS Space Based Augmentation System
SET SUPL Enabled Terminal
SFN System Frame Number
SLP SUPL Location Platform
SRS Sounding Reference Signal
SS Synchronization Signal
SSB Synchronization Signal Block, SSYPBCH Block
SSID Service Set |dentifier
SSR State Space Representation
STEC Slant TEC
SUPL Secure User Plane Location
SV Space Vehicle
B Terrestrial Beacon
TBS Terrestrial Beacon System
TEC Total Electron Content
TECU TEC Units
TEG Timing Error Group
TIR Target Integrity Risk
TLM Telemetry
TOA Time Of Arriva
TOD Time Of Day
TOW Time Of Week
TP Transmission Point
TRP Transmission-Reception Point
UDRE User Differential Range Error
ULP User Plane Location Protocol
URA User Range Accuracy
USNO US Naval Observatory
uT1 Universal Time No.1
UTC Coordinated Universal Time
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VPL Vertical Protection Level
WAAS Wide Area Augmentation System
WGS-84 World Geodetic System 1984
WLAN Wireless Local Area Network
4 Functionality of Protocol

4.1 General

4.1.1 LPP Configuration

LPP is used point-to-point between alocation server (E-SMLC, LMF 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 and NG-
RAN (asdefined in TS 36.305 [2], TS 38.305 [40], TS 23.273 [42] and TS 23.271 [3]).

LPP isalso used point-to-point between alocation server and a PRU. In this specification, procedures and messages
specified for the target device equally apply to a PRU, as specified in TS 23.273 [42].

NB-IoT 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-loT.

% Source @

GNSS signals (B)

— <o

LPP
]
Measurements (A, B or JIA+B) or Location
Target | > Location
Device / PRU ! Server
< :
Assistanfe Data
UE/SET  w.__ ! E-SMLC
RN /LMF/ SLP

~
~

LTE/NR radio signals (AJ ~~. Ak

Reference
Source

eNodeB/NG-RAN

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

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 alocation 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 TS 23.271 [3]). Each L PP session comprises
one or more L PP transactions, with each L PP transaction performing a single operation (capability exchange, assistance
datatransfer, or location information transfer). In E-UTRAN and NG-RAN, the LPP transactions are realized as L PP
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procedures. The instigator of an LPP session will aways instigate the first L PP transaction, but subsequent transactions
may be instigated by either end. LPP transactions within a session may occur serialy or in parallel. LPP transactions are
indicated at the LPP 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.

Thisversion of the specification defines OTDOA (based on LTE signals), A-GNSS, E-CID (based on LTE signals),
Sensor, TBS, WLAN, Bluetooth, NR E-CID, NR DL-TDOA, NR DL-AoD, NR Multi-RTT, and NR DL Al/ML
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 LPP message consists of a set of common fields followed by a body. 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 Capahilities,
- Reguest Assistance Data;
- Provide Assistance Data;
- Request Location Information;
- Provide Location Information;
- Abort;

- Error.

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. Additiond LPP Messages

€------------ (TransactionID=j,Body) ~~~~°""°°°°7°° »
3. LPP Messages
<------------- (Transaction ID =k, Body) ~~~~~°-°-°°°77 »

4. L 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 L PP session by sending an L PP 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 L PP 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 |E endTransaction set to TRUE. Transactions that 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 L PP messages from the underlying transport layers. This clause describes
the transport capabilities that are available within LPP. A UE implementing LPP 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 requirements in clauses 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 al 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 no 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 location 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 LPP 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 L PP message with an acknowledgement response (i.e., that includes the ackindicator |E 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); alternatively, the acknowledgement
may be sent in an L PP 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 L PP 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 reguest 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 I1E
ackindicator set to the same sequence number as that in message N.

3. When the acknowledgement for L PP message N is received and provided the included ackindicator 1E 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.
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4.3.4 LPP Retransmission

4341 General

This capability builds on the acknowledgement and duplicate detection capabilities. When an L PP 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 250 ms.

In addition, for NB-10oT the timeout period may be determined by the sender implementation based on e.g., the coverage
level of the UE.

4.3.4.2 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 — ——— — — — — — — — —p»|
- —————— — — —— -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 value 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 Nin step 3isreceived and Endpoint B is able to decode the ackRequested value 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 a timeout period by Endpoint A. If the
acknowledgement in step 4 is still not received after sending three retransmissions, Endpoint A shall abort al
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 L PP message N+ 1 for the
location session to Endpoint B when this message is available.
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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 I1E Segmentationinfo in each

L PP message segment. The sender shall indicatein 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
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.

The reliable transport rules specified in clause 4.3.2, 4.3.3, and 4.3.4 apply to each individual LPP message segment,
independently of the value of the |E Segmentationlnfo.

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

Endpoint A Endpoint B

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

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

L 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 L PP messages to Endpoint B with the |E Segmentationinfo 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.
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5 LPP Procedures

5.1 Procedures related to capability transfer

The purpose of the procedures that are grouped together in this clauseis to enable the transfer of capabilities from the
target deviceto 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 TS 36.305 [2] and TS 38.305 [40].

51.1 Capability Transfer procedure

The Capability Transfer procedure is shown in Figure 5.1.1-1.

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 IE
set to TRUE.
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5.1.3 Reception of LPP Request Capabilities

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

The target device shall:
1> for each positioning method for which a request for capabilitiesis included 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.

5.1.4  Transmission of LPP Provide Capabilities
When triggered to transmit a ProvideCapabilities message, the target device shall:
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 clause 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 TS 36.305[2] and TS 38.305 [40].

5.2.1 Assistance Data Transfer procedure

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

Target Server
1. RequestAssistanceData >
- 2. ProvideAssistanceData
-+ ————— 3. ProvideAssistanceData- — — - —— — — — — 4

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 ProvideAssistanceData 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
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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 ProvideAssi stanceData 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
a server to send assistance data periodically.

NOTE 1: Inthisversion of the specification, periodic assistance data transfer is supported for HA GNSS (e.g.,
RTK) and NR DL-TDOA positioning only.

Target Server

1. RequestAssistanceData
(transactionID=T1, periodicSessionID=S, ————— P
Control Parameters, Type of Assistance Data)

2. ProvideAssistanceData
(transactionID=T1, endTransaction,
periodicSession ID=S, Control Parameters,
[non-periodic Assistance Data))

L1 uonoesuel| |04uU0D

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

4. ProvideAssistanceData
4—— (transaction|D=T2, periodicSessionID=S,
periodic Assistance Data)

5. Abort
(transactionID=T2)

Z. uonoesuel]| ejeq

6. Abort
(transactionID=T2)

7. ProvideAssistanceData
¢——(transactionID=T2, endTransaction, periodicSessionI|D=S,
periodic Assistance Data)

Figure 5.2.1a-1: LPP Periodic Assistance data transfer procedure
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1. Thetarget sends a RequestAssistanceData message to the server using some available transactionID T1. The
message contains a periodicSessionl D S (different to any other periodicSessionI D currently in use between the
target and server) in the |E 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 ProvideAssi stanceData message to the target. The message uses the transactionlD
T1linstep 1 and indicates the end of this transaction. The message contains the periodicSessionlD 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 IE
GNSS-PeriodicAssistData). If the target requested non-periodic assistance datain addition to the periodic
assistance datain step 1, the ProvideAssistanceData message may also 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
IE (e.g., IE A-GNSS-Error). If the request cannot even partly be supported remaining steps are then not
performed.

NOTE 2: The target device infers from an absence of the periodicSessionl D 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 the first 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 transactionl D 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: The target device expects a ProvideAssistanceData messages at the in Step 2 confirmed interval(s). If
some or al of the assistance data is not available at each periodic interval, an error indication is provided
in the positioning method specific |IE (e.g., |[E A-GNSS-Error).

5. 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.

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.
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5.2.1b Periodic Assistance Data Transfer with Update procedure

Target Server

1. Periodic Assistance Data Transfer procedure in clause 5.2.1a steps 1-4

2. RequestAssistanceData

(transactionlD=T3, periodicSessionID=S)

3. ProvideAssistanceData
~4——  (transactionID=T3, endTransaction,
periodicSession ID=S)

€| uonoesuel| [0JU0D

4. Periodic Assistance Data Transfer procedure in clause 5.2.1a steps 4-7

Figure 5.2.1b-1: LPP Periodic Assistance data transfer with update procedure

1. Steps 1-2 and optionally steps 3-4 are performed for the Periodic Assistance Data Transfer procedure in clause
5.2.1awith the following exceptions:

- The RequestAssistanceData message in step 1 indicates the update capabilities of the target device.

- The ProvideAssistanceData message in step 2 indicates the update capabilities of the target device which are
supported by the server.

2. If thetarget device changesits primary cell and if the update capabilities of the target device supported by the
server in step 1 include update of a primary cell ID, the target device sends a RequestAssistanceData message to
the server using some available transactionl D T3, which is different from T2 (previously used in step 2). The
message contains the periodicSessionI D S (previously used in step 1) and the new primary cell ID inthe |E
Commonl EsRequestAssistanceData.

3. The server responds with a ProvideAssistanceData message to the target. The message uses the transactionlD
T3 in step 2 and indicates the end of this transaction. The message contains the periodicSessionlD Sin IE
Commonl EsProvideAssistanceData. Steps 2-3 are repeated each time the target device changesits primary cell.

4. Steps4-7 are performed for the Periodic Assistance Data Transfer procedure in clause 5.2.1a.

5.2.2 Assistance Data Delivery procedure

The Assistance Data Delivery procedure allows the server to provide unsolicited assistance datato the target and is
shown in Figure 5.2.2-1.
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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 |1E 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 |E 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 data to the
target and is shown in Figure 5.2.2a-1.

NOTE 1: Inthisversion of the specification, periodic assistance data delivery is supported for HA GNSS (e.g.,
RTK), NR DL-AoD and NR DL-TDOA positioning only.
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Target Server

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

-~

| L uonoesuel |
[0J1uo0D

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

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

4. Abort
(transactionIlD=T2)

5. Abort
(transactionID=T2)

2 uonoesuel | ejeq

6. ProvideAssistanceData
-4——(transactionID=T2, endTransaction, periodicSessionI|D=S,
periodic Assistance Data)

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

1. The server sends a ProvideAssi stanceData message to the target using some available transactionID T1 and
indicates the end of this transaction. The message contains a periodicSessionlD S (different to any other
periodicSessionl D currently in use between the server and target) in the IE Commonl EsProvideAssistanceData.
The message includes positioning method specific assistance data control parameters (e.g., in IE
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 IE
GNSS-PeriodicAssistData). The ProvideAssistanceData 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 transactionl D 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 ProvideAssi stanceData messages to the target containing the periodic
assistance data announced in step 2 when each additional periodicity condition occurs.

NOTE3: Thetarget device expects a ProvideAssistanceData messages at the in Step 2 announced interval(s). If
some or al of the assistance data is not available at each periodic interval, an error indication is provided
in the positioning method specific IE (e.g., IE A-GNSS-Error).
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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.

5.3 Procedures related to Location Information Transfer

The purpose of the proceduresin this clause 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 |ocation measurement data and/or alocation
estimate to a server in the absence of arequest.

These procedures instantiate the Location Information Transfer transaction in TS 36.305 [2] and TS 38.305 [40].
NOTE: Theservicelayer (e.g. NASor OMA SUPL ULP) would be used to transfer information associated with a
location request from atarget to aserver (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 QoS.
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2. Thetarget sends a ProvideLocationl 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 alows additional location information. If step 3 does not occur, this message shall set
the endTransaction |IE 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————

—————————— 2. 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 Providelocationlnformation 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 RequestLocationl nformation 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 Providel ocationl 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 as if 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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5.3.4  Transmission of Provide Location Information
When triggered to transmit ProvidelLocationlnformation 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.

54 Error Handling Procedures

54.1 General

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

54.2 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 L PP 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.

543 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 thereceiver 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 thereceiver 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;
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1> if the message is a duplicate of a previously received message:
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 Segmentationl nfo 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 Segmentati onlnfo:
2> if the receiver has previously stored L PP message segments for this session and LPP-TransactionlID:
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.
5.4.4 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 procedureisto 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 also 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 Pis ongoing 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 1D indicated in the message.

6 Information Element Abstract Syntax Definition

6.1 General

The contents of each LPP message is specified in 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.1in this clause uses the same format and coding conventions as described in Annex A of TS 36.331[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 hits.

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 |E is encoded as the basic production, i.e. for other purposes than encoding the
LPP |E 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. The use of these tagsin the uplink
(target to server) direction does not impose any requirements on the server.

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 atabular form following the ASN.1 segment. In case, according to the
conditions, afield 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:

- Thefirgt 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.

-- ASN1ISTART

LPP- PDU- Def i ni ti ons

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- Transacti onl D  OPTI ONAL, -- Need ON
endTr ansacti on BOOLEAN,

ETSI




3GPP TS 37.355 version 19.1.0 Release 19 40 ETSI TS 137 355 V19.1.0 (2026-02)

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)
Acknow edgenent ::= SEQUENCE {
ackRequest ed BOCOLEAN,
ackl ndi cat or SequenceNunber OPTI ONAL
}
-- ASNLISTOP

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 the 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 Capabilities Request Capabi liti es,
provi deCapabi lities Provi deCapabi lities,
request Assi st ancebDat a Request Assi st anceDat a,
provi deAssi st anceDat a Provi deAssi st anceDat a,

request Locati onl nformati on RequestLocati onl nformati on,
provi deLocati onl nformati on Provi delLocati onl nformati on,
abor t Abort,

error Error,

spare7 NULL, spare6 NULL, spare5 NULL, spare4 NULL,
spare3 NULL, spare2 NULL, sparel NULL, spareO NULL

b
messageC assExt ensi on SEQUENCE {}

}
-- ASNLSTCP

- LPP-TransactionID

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

-- ASNISTART
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LPP-Transacti onl D : : = SEQUENCE {
initiator Initiator,
transacti onNunber Tr ansact i onNunber ,
}
Initiator ::= ENUMERATED {

| ocati onServer,
t ar get Devi ce,

}
Transacti onNunmber ::= | NTEGER (0. . 255)

-- ASN1ISTOP

6.3 Message Body IEs

- RequestCapabilities

The RequestCapabilities message body in a LPP message is used by the location server to request the target device
capability information for LPP and the supported individual positioning methods.

-- ASNLISTART
Request Capabi lities ::= SEQUENCE {
critical Ext ensi ons CHO CE {
cl CHQO CE {
request Capabi lities-r9 Request Capabi i ti es-r9-1Es,
spare3 NULL, spare2 NULL, sparel NULL
F
critical Extensi onsFuture SEQUENCE {}
}
}
Request Capabi l i ties-r9-1Es ::= SEQUENCE {
comonl EsRequest Capabi lities Commonl EsRequest Capabi lities OPTI ONAL, -- Need ON
a- gnss- Request Capabi lities A- G\SS- Request Capabilities OPTI ONAL, -- Need ON
ot doa- Request Capabi lities OTDQOA- Request Capabi lities OPTI ONAL, -- Need ON
eci d- Request Capabi lities ECl D- Request Capabi lities OPTI ONAL, -- Need ON
epdu- Request Capabi lities EPDU- Sequence OPTI ONAL, -- Need ON
[[ sensor-RequestCapabilities-rl3 Sensor-RequestCapabilities-r13 OPTI ONAL, -- Need ON
t bs- Request Capabi i ties-r13 TBS- Request Capabi | i ti es-r13 OPTI ONAL, -- Need ON
w an- Request Capabi i ties-r13 W.AN- Request Capabi i ties-r13 OPTI ONAL, -- Need ON
bt - Request Capabi | i ties-r13 BT- Request Capabi i ties-r13 OPTI ONAL -- Need ON
11,
[[ nr-ECI D Request Capabilities-r1l6 NR-ECH D- Request Capabilities-r16 OPTI ONAL, -- Need ON
nr-Milti-RTT- Request Capabilities-r16
NR- Mul ti - RTT- Request Capabi lities-r16
OPTI ONAL, -- Need ON
nr - DL- AoD- Request Capabi | ities-r16
NR- DL- AoD- Request Capabi lities-r16  OPTI ONAL, -- Need ON
nr - DL- TDOA- Request Capabi | iti es-r16
NR- DL- TDOA- Request Capabi lities-r16 OPTI ONAL, -- Need ON
nr - UL- Request Capabi | i ties-r16 NR- UL- Request Capabi l i ties-r16 OPTI ONAL -- Need ON
11,
[l
nr- DL- Al M_- Request Capabi | i ties-r19
NR- DL- Al M- Request Capabi i ties-r19
OPTI ONAL -- Need ON
11
}
-- ASNISTOP
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ProvideCapabilities

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

location server.

- - ASNISTART
Provi deCapabi lities ::= SEQUENCE {
critical Extensions CHO CE {
cl CHO CE {

provi deCapabi lities-r9
spare3 NULL, spare2 NULL,

42

Provi deCapabi l i ties-r9-1Es,

sparel NULL

b
critical Extensi onsFuture SEQUENCE {}
}
}
Provi deCapabi l i ties-r9-1Es ::= SEQUENCE {
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commonl EsProvi deCapabi l i ties Conmonl EsProvi deCapabi lities OPTI ONAL,
a- gnss- Provi deCapabi lities A- G\SS- Provi deCapabi lities OPTI ONAL,
ot doa- Provi deCapabi l i ties OTDQOA- Provi deCapabi lities OPTI ONAL,
eci d- Provi deCapabi lities ECI D- Provi deCapabi l i ties OPTI ONAL,
epdu- Provi deCapabi lities EPDU- Sequence OPTI ONAL,
[[ sensor-ProvideCapabilities-rl3 Sensor-ProvideCapabilities-ri13 OPTI ONAL,
t bs- Provi deCapabi i ties-r13 TBS- Provi deCapabi | i ti es-r13 OPTI ONAL,
w an- Provi deCapabi l i ties-r13 WLAN- Pr ovi deCapabi l i ti es-r13 OPTI ONAL,
bt - Provi deCapabi | iti es-r13 BT- Provi deCapabi | i ties-r13 OPTI ONAL
11,
[[ nr-ECI D Provi deCapabilities-r1l6 NR-ECH D Provi deCapabilities-r16 OPTI ONAL,
nr-Milti-RTT-Provi deCapabilities-r16
NR- Mul ti - RTT- Provi deCapabi liti es-r16 OPTI ONAL,
nr - DL- AoD- Provi deCapabi liti es-r16
NR- DL- AoD- Pr ovi deCapabi l i ti es-r 16 OPTI ONAL,
nr - DL- TDOA- Provi deCapabi | iti es-r16
NR- DL- TDOA- Pr ovi deCapabi | iti es-r 16 OPTI ONAL,
nr- UL- Provi deCapabi | ities-r16 NR- UL- Provi deCapabi i ties-r16 COPTI ONAL
11,
[l
nr-DL- Al M- Provi deCapabi lities-r19
NR- DL- Al M_- Provi deCapabi |l iti es-r19
OPTI ONAL

}
-- ASNLSTOP

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 Extensions CHO CE {
cl CHO CE {

request Assi st ancebDat a-r 9
spare3 NULL, spare2 NULL,

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

b
critical Extensi onsFuture SEQUENCE {}
}
}
Request Assi st anceData-r9-1 Es ::= SEQUENCE {

commonl EsRequest Assi st anceDat a Commonl EsRequest Assi st anceDat a OPTI 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
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1]

[[ nr-Milti-RTT-Request Assi stanceData-r16 NR-Milti-RTT-Request AssistanceData-r16 OPTl ONAL,
nr - DL- AoD- Request Assi st anceDat a- r 16 NR- DL- AoD- Request Assi st anceDat a-r 16 COPTI ONAL,
nr - DL- TDOA- Request Assi st anceDat a- r 16 NR- DL- TDOA- Request Assi st anceDat a-r 16 OPTI ONAL

bt - Request Assi st anceDat a-r 18 BT- Request Assi st anceDat a-r 18 OPTI ONAL

nr- DL- Al M_- Request Assi st anceDat a- r 19
NR- DL- Al M- Request Assi st anceDat a-r 19
OPTI ONAL

}
-- ASNLSTOP

— ProvideAssistanceData

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

-- ASNLISTART
Provi deAssi st anceData :: = SEQUENCE {
critical Ext ensi ons 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,
[[ nr-Milti-RTT-Provi deAssi st anceDat a-r 16
NR- Mul ti - RTT- Provi deAssi st anceDat a-r 16
OPTI ONAL, -- Need ON
nr - DL- AoD- Provi deAssi st anceDat a-r 16
NR- DL- AoD- Pr ovi deAssi st anceDat a-r 16 OPTI ONAL, -- Need ON
nr - DL- TDOA- Provi deAssi st anceDat a-r 16
NR- DL- TDOA- Pr ovi deAssi st anceDat a-r 16
OPTI ONAL -- Need ON
11,
[l
bt - Provi deAssi st anceDat a-r 18 BT- Pr ovi deAssi st anceDat a-r 18 OPTI ONAL -- Need ON
11,
[
nr- DL- Al M_- Provi deAssi st anceDat a-r 19
NR- DL- Al M_- Pr ovi deAssi st anceDat a-r 19
OPTIl ONAL -- Need ON
11
}

-- ASNISTOP

- RequestLocationInformation

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

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

b
critical Extensi onsFuture SEQUENCE {}
}
}
Request Locat i onl nformati on-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 Locati onl nf or mati on OTDQOA- 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 mat i 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 nf ormati 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 ormati on-r13 BT- Request Locat i onl nf or nat i on-r 13 COPTI ONAL -- Need ON
11,
[[ nr-EC D RequestLocationl nformation-r16
NR- ECl D- Request Locat i onl nf or nati on-r 16
OPTI ONAL, -- Need ON
nr-Mil ti-RTT- Request Locati onl nformati on-r 16
NR- Mul ti - RTT- Request Locat i onl nf or nati on-r 16
OPTI ONAL, -- Need ON
nr - DL- AoD- Request Locat i onl nf or mati on-r 16
NR- DL- AoD- Request Locat i onl nf or nat i on-r 16
OPTI ONAL, -- Need ON
nr - DL- TDOA- Request Locat i onl nf or mati on-r 16
NR- DL- TDOA- Request Locat i onl nf or nat i on-r 16
OPTI ONAL -- Need ON
11,
[l
nr- DL- Al M_- Request Locat i onl nf or mati on-r 19
NR- DL- Al M_- Request Locat i onl nf or nat i on-r 19
OPTI ONAL -- Need ON
11
}

-- ASN1ISTOP

RequestLocationInformation field descriptions

commonlEsRequestLocationInformation

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 CHA 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 {
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}

commonl EsProvi deLocat i onl nf or mati on
Commonl EsProvi deLocat i onl nf or mati on OPTI ONAL,
a- gnss- Provi deLocati onl nformati on ~ A- GNSS- Provi deLocati onl nf or mati on OPTI ONAL,

ot doa- Provi deLocat i onl nf or mat i on OTDOA- Provi 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,

[[
sensor - Provi deLocat i onl nfornati on-r 13
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 deLocat i onl nf ormati on-r 13 W.AN- Provi deLocati onl nf or mati on-r 13 OPTI ONAL,
bt - Provi deLocat i onl nf ormati on-r 13 BT- Pr ovi deLocat i onl nf or mati on-r 13 OPTIl ONAL
11,

[[ nr-EC D ProvidelLocationl nformation-r16

NR- ECI D- Pr ovi deLocat i onl nf ormati on-r 16 OPTI ONAL,

nr-Milti-RTT-Provi deLocati onl nformation-r16

NR- Mul ti - RTT- Provi deLocati onl nf ormati on-r 16 OPTI ONAL,

nr - DL- AoD- Provi deLocati onl nf ormati on-r 16

NR- DL- AoD- Pr ovi deLocat i onl nf or mati on-r 16 OPTI ONAL,

nr - DL- TDOA- Pr ovi deLocat i onl nf or mati on-r 16

NR- DL- TDOA- Pr ovi deLocat i onl nf ormati on-r 16 OPTI ONAL

nr-DL- Al M- Provi deLocat i onl nf or mati on-r 19
NR- DL- Al M_- Provi deLocat i onl nf ormati on-r 19

OPTI ONAL

-- ASN1ISTOP

Abort

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

-- ASNLISTART
Abort ::= SEQUENCE {
critical Extensions CHO CE {
cl CHO CE {
abort-r9 Abort-r9-1Es,
spare3 NULL, spare2 NULL, sparel NULL
b
critical Ext ensi onsFut ure SEQUENCE {}
}
}
Abort-r9-1Es ::= SEQUENCE {
common| EsAbor t Common| EsAbor t OPTI ONAL, -- Need ON
ébdh-Abort EPDU- Sequence OPTI ONAL -- Need ON
}
-- ASNLISTOP

- Error
The Error message body in a L PP message carries information concerning a L PP message that was received with
errors.
-- ASNLISTART
Error ::= CHO CE {
error-r9 Error-r9-1Es,
critical Extensi onsFuture SEQUENCE {}
}
Error-r9-1Es ::= SEQUENCE {
commonl EsErr or Commonl EsErr or OPTI ONAL, -- Need ON
epdu- Er ror EPDU- Sequence OPTIONAL  -- Need ON
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}
-- ASNISTCP

6.4 Common IEs

Common |Es comprise IEs that are applicable to more than one L PP positioning method.
6.4.1 Common Lower-Level IEs

- AccessTypes

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

-- ASNLISTART
AccessTypes ::= SEQUENCE {
accessTypes BI T STRI NG { eutra (0),
utra (1),
gsm (2),
nb-i ot (3),
nr-v1510 (4) } (SIZE (1..8)),
}
-- ASNISTOP
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, asdefined in TS 36.331[12].

-- ASNLISTART

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

ARFCN- Val ueEUTRA-v9a0 :: = I NTEGER ( maxEARFCN- Pl us1. . max EARFCN2)
ARFCN- Val ueEUTRA-114 :: = | NTEGER (0. . nex EARFCN2)

-- ASNISTOP

NOTE 1: 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 isindicated 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 TS 38.101-2 [34] and TS 38.101-1 [37].

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

-- ASNISTOP
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- ARFCN-ValueUTRA

The |IE ARFCN-ValueUTRA is used to indicate the ARFCN of the UTRA carrier frequency, as defined in TS 25.331
[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].

- - ASNLISTART
CarrierFreqg-NB-r14 ::= SEQUENCE {
carrierFreg-ri14 ARFCN- Val ueEUTRA-r 14,
carrierFreqOfset-ri4 CarrierFreqOfset NB-r14 OPTI ONAL,
}
-- ASNLSTOP

CarrierFreq-NB field descriptions

carrierFreq
This field specifies the ARFCN applicable for the NB-I0T 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.
-- ASN1START
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, vi1, v2, v3, v4, v5, v6, v7, v8, Vv9
}
-- ASN1ISTOP

CarrierFreqOffsetNB field descriptions

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

- CellGloballdEUTRA-AnNdUT