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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 specifies the Positioning Calculation Application Part (PCAP) between the Radio Network
Controller (RNC) and the Stand-Alone SMLC (SAS). It fulfillsthe RNC-SAS communication regquirements specified in
TS 25.305 [6] and thus defines the lupc interface and its associated signaling procedures.

2 References

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

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

o For aspecific reference, subsequent revisions do not apply.

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

[1] Void

[2] Void

[3] 3GPP TS 25.452: "UTRAN lupc interface signalling transport”.

[4] 3GPP TS 25.331: "Radio Resource Control (RRC) Protocol Specification”.

[5] Void

[6] 3GPP TS 25.305: "Stage 2 functional specification of UE positioning in UTRAN".

[7] ITU-T Recommendation X.680 (2002-07): "Information technology - Abstract Syntax Notation
One (ASN.1): Specification of basic notation”.

[8] ITU-T Recommendation X.681 (2002-07): "Information technology - Abstract Syntax Notation
One (ASN.1): Information object specification".

[9] ITU-T Recommendation X.691 (2002-07): "Information technology - ASN.1 encoding rules:
Specification of Packed Encoding Rules (PER)".

[10] ICD-GPS-200: (12 April 2000) "Navstar GPS Space Segment/Navigation User Interface”.

[171] 3GPP TS 23.032: "Universal Geographical Area Description (GAD)".

[12] 3GPP TR 25.921: "Guidelines and principles for protocol description and error handling”.

[13] 3GPP TS 25.133: "Requirements for support of Radio Resource management (FDD)".

[14] 3GPP TS 25.123: "Requirements for support of Radio Resource management (TDD)".

[15] 3GPP TS 22.071: "Location Services (LCS); Service Description; Stagel”.

[16] 3GPP TS 25.212: "Multiplexing and Channel Coding (FDD)".

[17] 3GPP TS 25.213: " Spreading and Modulation (FDD)".

[18] 3GPP TS 25.223: " Spreading and Modulation (TDD)".

[19] 3GPP TS 25.221: "Physical channels and mapping of transport channels onto physical channels
(TDD)".

[20] 3GPP TS 25.101: "User Equipment (UE) radio transmission and reception (FDD)".
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[21] 3GPP TS 25.102: "UE radio transmission and reception (TDD)".

[22] Galileo OS Signal in Space ICD (OS SIS ICD), Draft 0, Galileo Joint Undertaking, May 23",
2006.

[23] IS-GPS-200, Revision D, Navstar GPS Space Segment/Navigation User Interfaces, March 7",
2006.

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

[25] IS-GPS-800, Navstar GPS Space Segment/User Segment L 1C Interfaces, March 31, 2008.

[26] Specification for the Wide Area Augmentation System (WAAS), US Department of
Transportation, Federal Aviation Administration, DTFAQ01-96-C-00025, 2001.

[27] IS-QZSS, Quasi Zenith Satellite System Navigation Service Interface Specifications for QZSS,
Ver.1.0, June 17, 2008.

[28] Global Navigation Satellite System GLONASS Interface Control Document, Version 5, 2002.

[29] 3GPP TS 45.005: "Radio transmission and reception”.

[30] 3GPP TS 45.008: "Radio subsystem link control".

[31] Void

[32] 3GPP TS 25.413: "UTRAN lu interface Radio Access Network Application Part (RANAP)
signaling"”.

3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the following terms and definitions apply:

Stand-Alone SMLC (SAS): logical node that interconnects to the RNC over the lupc interface via the PCAP protocol.
An SAS performs the following procedures:

- provide GNSS (i.e. GPS or GANSS (e.g. Galileo)) related data to the RNC;
- performs the position calculation function based upon UE Positioning measurement data;
- in SAS centric mode, selects the positioning method and controls the positioning procedure.

Elementary Procedure: PCAP consists of Elementary Procedures (EPs).
An Elementary Procedure is a unit of interaction between the RNC and the SAS. An EP consists of aninitiating
message and possibly a response message. Two kinds of EPs are used:

- Class 1: Elementary Procedures with response (success or failure).
- Class 2: Elementary Procedures without response.

For Class 1 EPs, the types of responses can be as follows:
Successful:

- A signalling message explicitly indicates that the elementary procedure successfully completed with the
receipt of the response.

Unsuccessful:
- A signalling message explicitly indicates that the EP failed.

Class 2 EPs are considered always successful.
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Information Exchange Context: Information Exchange Context is created by the first Information Exchange Initiation
Procedure initiated by the RNC and requested from the SAS.

The Information Exchange Context is deleted after the Information Exchange Termination or the Information Exchange
Failure procedure when there is no more Information Exchange to be provided by the RNC to the SAS. The Information
Exchange Context isidentified by an SCCP connection as, for Information Exchanges, only the connection oriented
mode of the signalling bearer is used.

Positioning Initiation Context: In the SAS centric mode of operation each positioning request is assigned a unique
logical connection identity, i.e., SCCP Source and Destination Local Reference numbers.

RNC Centric M ode of Operation: The RNC determines, initiates and controls the positioning method to be used for
each positioning request.

SAS Centric Mode of Operation: The SAS determines, initiates and controls the positioning method to be used for
each positioning request.

Positioning Event: The activity associated with the positioning of a UE resulting from the reception of UE positioning
request from the CN.

3.2 Abbreviations

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

A-GANSS Assisted GANSS

A-GPS Assisted GPS

ASN.1 Abstract Syntax Notation One

CN Core Network

CRNC Controlling RNC

DGANSS Differential GANSS

DGPS Differential GPS

ECEF Earth-Centered, Earth-Fixed

EGNOS European Geostationary Navigation Overlay Service
EP Elementary Procedure

FDD Frequency Division Duplex

GAGAN GPS Aided Geo Augmented Navigation
GANSS Galileo and Additional Navigation Satellite Systems
GLONASS GL Obal'naya NAvigatsionnaya Sputnikovaya Sistema (Engl.: Global Navigation Satellite System)
GNSS Global Navigation Satellite System

GPS Global Positioning System

ICD Interface Control Document

MSAS Multi-functional Satellite Augmentation System
OTDOA Observed Time Difference Of Arrival

PCAP Positioning Calculation Application Part

PRC Pseudorange Correction

QZSss Quasi-Zenith Satellite System

RNC Radio Network Controller

RNS Radio Network Subsystem

RRC Radio Resource Control

SAS Stand-Alone SMLC

SBAS Satellite Based Augmentation System

SCCP Signalling Connection Control Part

SIB System Information Block

SMLC Serving Mobile Location Center

SRNC Serving RNC

)Y Space Vehicle

TDD Time Division Duplex

TOD Time of Day

TOW Time of Week

UE User Equipment

uUTC Universal Coordinated Time

U-TDOA Uplink Time Difference Of Arrival

UTRAN Universal Terrestrial Radio Access Network
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WAAS Wide Area Augmentation System

4 General

4.1 Procedure Specification Principles

The principle for specifying the procedure logic is to specify the functional behaviour of the SAS exactly and
completely. The RNC functional behaviour is left unspecified.

The following specification principles have been applied for the procedure text in clause 8:
- The procedure text discriminates between:
1) Functionality which "shall" be executed:

- The procedure text indicates that the receiving node "shall" perform a certain function Y under a certain
condition. If the receiving node supports procedure X but cannot perform functionality Y requested in the
REQUEST message of a Class 1 EP, the receiving node shall respond with the message used to report
unsuccessful outcome for this procedure, containing an appropriate cause value.

2) Functionality which "shall, if supported" be executed:

- The procedure text indicates that the receiving node "shall, if supported,” perform a certain function Y
under a certain condition. If the receiving node supports procedure X, but does not support functionality
Y, the receiving node shall proceed with the execution of the EP, possibly informing the requesting node
about the not supported functionality.

- Any required inclusion of an optional |E in aresponse message is explicitly indicated in the procedure text. If the
procedure text does not explicitly indicate that an optional |E shall be included in a response message, the
optional |E shall not be included.

4.2 Forwards and Backwards Compatibility

The forwards and backwards compatibility of the protocol is assured by mechanism where all current and future
messages, and |Es or groups of related IEs, include Id and criticality fields that are coded in a standard format that will
not be changed in the future. These parts can always be decoded regardless of the standard version.

4.3 Specification Notations

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

[FDD] Thistagging of aword indicates that the word preceding the tag "[FDD]" applies only to
FDD. Thistagging of a heading indicates that the heading preceding the tag "[FDD]" and
the section following the heading applies only to FDD.

[TDD] Thistagging of aword indicates that the word preceding the tag "[TDD]" applies only to
TDD, including 3.84Mcps TDD, 7.68Mcps TDD and 1.28Mcps TDD. Thistagging of a
heading indicates that the heading preceding the tag "[TDD]" and the section following the
heading applies only to TDD, including 3.84Mcps TDD, 7.68Mcps TDD and 1.28Mcps
TDD.

[3.84Mcps TDD] This tagging of aword indicates that the word preceding the tag "[3.84Mcps TDD]" applies
only to 3.84Mcps TDD. Thistagging of a heading indicates that the heading preceding the
tag "[3.84Mcps TDD]" and the section following the heading applies only to 3.84Mcps
TDD.

[1.28Mcps TDD] This tagging of aword indicates that the word preceding the tag "[1.28Mcps TDD]" applies
only to 1.28Mcps TDD. This tagging of a heading indicates that the heading preceding the

ETSI



3GPP TS 25.453 version 11.1.0 Release 11 14 ETSI TS 125 453 V11.1.0 (2013-07)

[7.68Mcps TDD]

[FDD - ...]

[TDD - ...]

[3.84Mcps TDD - ...

[1.28Mcps TDD - ...

[7.68McpsTDD - ...

Procedure

Message

Vaueof anlE

tag "[1.28Mcps TDD]" and the section following the heading applies only to 1.28Mcps
TDD.

This tagging of aword indicates that the word preceding the tag "[7.68Mcps TDD]" applies
only to 7.68Mcps TDD. Thistagging of a heading indicates that the heading preceding the
tag "[7.68Mcps TDD]" and the section following the heading applies only to 7.68Mcps
TDD.

This tagging indicates that the enclosed text following the "[FDD - " applies only to FDD.
Multiple sequential paragraphs applying only to FDD are enclosed separately to enable
insertion of TDD specific (or common) paragraphs between the FDD specific paragraphs.

Thistagging indicates that the enclosed text following the "[TDD - " applies only to TDD,

including 7.68 Mcps TDD, 3.84Mcps TDD, 7.68Mcps TDD and 1.28Mcps TDD. Multiple
sequential paragraphs applying only to TDD are enclosed separately to enable insertion of

FDD specific (or common) paragraphs between the TDD specific paragraphs.

This tagging indicates that the enclosed text following the "[3.84Mcps TDD - " applies only
to 3.84Mcps TDD. Multiple sequential paragraphs applying only to 3.84Mcps TDD are
enclosed separately to enable insertion of FDD and TDD specific (or common) paragraphs
between the 3.84Mcps TDD specific paragraphs.

This tagging indicates that the enclosed text following the "[1.28Mcps TDD - " applies only
to 1.28Mcps TDD. Multiple sequential paragraphs applying only to 1.28Mcps TDD are
enclosed separately to enable insertion of FDD and TDD specific (or common) paragraphs
between the 1.28Mcps TDD specific paragraphs.

This tagging indicates that the enclosed text following the "[7.68Mcps TDD - * applies only
to 7.68Mcps TDD. Multiple sequential paragraphs applying only to 7.68Mcps TDD are
enclosed separately to enable insertion of FDD and TDD specific (or common) paragraphs
between the 7.68Mcps TDD specific paragraphs.

When referring to an elementary procedure in the specification the Procedure Nameis
written with the first letters in each word in upper case characters followed by the word
"procedure”, e.g. Position Calculation procedure.

When referring to a message in the specification the MESSAGE NAME is written with all
lettersin upper case characters followed by the word "message”, e.g. POSITION
CALCULATION REQUEST message.

When referring to an information element (IE) in the specification the Information Element
Name is written with the first |etters in each word in upper case characters and al lettersin
Italic font followed by the abbreviation "IE", e.g. Request Type |E.

When referring to the value of an information element (IE) in the specification the "Value"
iswritten asit is specified in clause 9.2 enclosed by quotation marks, e.g. "Abstract Syntax
Error (Reject)" or "Geographical Coordinates™.

5 PCAP Services

PCAP provides the signalling services between RNC and SAS that are required to fulfill the PCAP functions described
in clause 7. PCAP services are categorized as follows:

1. Position Calculation Service: They are related to asingle UE and involve the transfer of UE Positioning
measurement data and UE position estimate data over the lupc interface between the SRNC and the SAS. They
utilise connectionless signalling transport provided by the lupc signalling bearer.

2. Information Exchange Service: They involve the transfer of GPS or GANSS related data over the lupc interface
between the RNC and the SAS on demand, on modification, or at regular intervals. They utilise connection-
oriented signalling transport provided by the lupc signalling bearer.

3. SAS Centric Position Service: They are related to the capability of the SAS to determine the positioning method
used for individual positioning events. In this case the SRNC may alow A-GPS, A-GANSS, OTDOA, Cedll ID
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and U-TDOA positioning events for asingle UE to be originated by the SAS via PCAP messages. They utilise
connection-oriented signalling transport provided by the lupc signalling bearer.

6 Services Expected from Signalling Transport

Signalling transport (TS 25.452 [3]) shall provide the following service for the PCAP.

1. Connection oriented data transfer service. This serviceis supported by a signalling connection between the RNC
and the SAS. It shall be possible to dynamically establish and rel ease signalling connections based on the need.
Each point-to-point operation shall have its own signalling connection. The signalling connection shall provide
in sequence delivery of PCAP messages. PCAP shall be notified if the signalling connection breaks.

2. Connectionless data transfer service. PCAP shall be notified in case a PCAP message did not reach the intended
peer PCAP entity.

V4 Functions of PCAP

PCAP has the following functions:

- Position Caculation. This function enables the SRNC to interact with an SASin the process of performing a
position estimate of a UE.

- Information Exchange. This function enables the RNC to obtain GPS or GANSS related data from an SAS.

- Reporting of General Error Situations. This function allows reporting of general error situations for which
function specific error messages have not been defined.

- SAS Centric Position. This function enables the SRNC to interact with an SAS in the process of performing a
position estimate of a UE.

The mapping between the above functions and PCAP elementary proceduresis shown in the table 1.

Table 1: Mapping between functions and PCAP elementary procedures

Function Elementary Procedure(s)
Position Calculation a) Position Calculation
b) Position Parameter Modification
C) Abort
Information Exchange a) Information Exchange Initiation
b) Information Reporting
C) Information Exchange Termination
d) Information Exchange Failure
Reporting of General Error Situations a) Error Indication
SAS Centric Position a) Position Initiation
b) Position Activation
C) Position Parameter Modification
d) Abort
e) Position Periodic Report
f) Position Periodic Result
Q) Position Periodic Termination

8 PCAP Procedures

8.1 Elementary Procedures

In the following tables, all EPs are divided into class 1 and class 2 EPs (see clause 3.1 for explanation of the different
classes).

ETSI



3GPP TS 25.453 version 11.1.0 Release 11

16

Table 2: Class 1

ETSI TS 125 453 V11.1.0 (2013-07)

Elementary Initiating Successful Outcome Unsuccessful Outcome
Procedure Message Response message Response message
Position POSITION POSITION CALCULATION POSITION CALCULATION
Calculation CALCULATION RESPONSE FAILURE
REQUEST
Information IINFORMATION INFORMATION INFORMATION EXCHANGE
Exchange EXCHANGE EXCHANGE INITIATION INITIATION FAILURE
Initiation INITIATION RESPONSE
REQUEST
Position Initiation POSITION POSITION INITIATION POSITION INITIATION
INITIATION RESPONSE FAILURE
REQUEST
Position POSITION POSITION ACTIVATION POSITION ACTIVATION
Activation ACTIVATION RESPONSE FAILURE
REQUEST
Table 3: Class 2
Elementary Procedure Message

Information Reporting

INFORMATION REPORT

Information Exchange Termination

INFORMATION EXCHANGE
TERMINATION REQUEST

Information Exchange Failure

INFORMATION EXCHANGE
FAILURE INDICATION

Error Indication

ERROR INDICATION

Position Parameter Modification

POSITION PARAMETER
MODIFICATION

Abort

ABORT

Position Periodic Report

POSITION PERIODIC REPORT

Position Periodic Result

POSITION PERIODIC RESULT

Position Periodic Termination

TERMINATION

POSITION PERIODIC

8.2

8.2.1 General

Position Calculation

The purpose of the Position Calculation procedure is to enable an SRNC to query an SAS for a position estimate of a
UE. The procedure uses connectionless signalling.

8.2.2

Successful Operation

SRNC|

SAS

POSITION CALCULATION
REQUEST >

POSITION CALCULATION
RESPONSE

Figure 1: Position Calculation procedure, Successful Operation
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The procedure isinitiated with a POSITION CALCULATION REQUEST message sent from the SRNC to the SAS.
When the SAS receives the POSITION CALCULATION REQUEST message, it shall calculate the UE position and, if
supported and requested, velocity based on the provided measurement data. This procedure may be repeated by the
SRNC as needed for periodic location. If the POSITION CALCULATION REQUEST message is part of periodic
location, this message may include the Periodic Position Calculation Info IE to enable the SAS to better fulfill future
such requests.

If the Initial UE Position Estimate IE isincluded in the POSITION CALCULATION REQUEST message, the SAS
shall use this value for the calculation of the UE Position Estimate in case of A-GPS or A-GANSS positioning methods
are used. The SAS may use this value for the calculation of the UE Paosition when any other methods are used.

If the Cell-1D Measured Results Sets |E isincluded in the POSITION CALCULATION REQUEST message and both
of the Round Trip Time Info IE and the Round Trip Time Info With Type 1 |E are included in the Cell-ID Measured
Results Info List IE, the SAS shall use the Round Trip Time Info IE.

If the Horizontal Accuracy Code |E and possibly the Vertical Accuracy Code |E areincluded in the POSITION
CALCULATION REQUEST message, the SAS shall use these valuesin order to assess whether the resulting position
estimation fulfills the requested accuracy.

If the SAS Response Time IE isincluded in the POSITION CALCULATION REQUEST message, the SAS shall send a
POSITION CALCULATION RESPONSE message within the indicated time after reception of the POSITION
CALCULATION REQUEST message.

If the Include Velocity IE is set to "requested” in the POSITION CALCULATION REQUEST message, the SAS shall
include the Velocity Estimate | E, if available, in the POSITION CALCULATION RESPONSE message.

If a GANSS Measured Results IE isincluded in the POSITION CALCULATION REQUEST message and does not
contain the GANSS Time ID |E, the SAS shall assume that the corresponding GANSS timing refers to the "Galileo"
timing.

The GANSS Measured Results | E contains one or several GANSS Generic Measurement Information |Es, each of them
associated with a given GANSS:

- If aGANSS Generic Measurement Information |E does not contain the GANSSID |E, the SAS shall assume that
the associated GANSS is"Galileo".

- If aGANSS Generic Measurement Information | E associated with a particular GANSS does not contain the
GANSS Sgnal ID IE, the SAS shall assume the default value as defined in TS 25.331 [4].

- If aGANSS Generic Measurement Information | E does not contain the GANSS Code Phase Ambiguity |E and the
GANSS Code Phase Ambiguity Extension IE, the SAS shall assume the value"1" (ms).

- If the GANSSInteger Code Phase | E and the GANSS Integer Code Phase Extension |E associated to a given
satellite (identified by the Sat ID |E value) is not present within the GANSS Measurement Parameters | E, the
SAS shall use the default "1" (ms) for the GANSS Code Phase Ambiguity value in order to compute the value of
the Total Code Phase (as defined in TS 25.331 [4]) for the related satellite, whatever the value of the GANSS
Code Phase Ambiguity | E.

If an optional Cell-ID IRAT Measured Results Sets |E isincluded in the POSITION CALCULATION REQUEST
message, the SAS shall, if supported, use thisvalue for the calculation of the UE Position Estimate in case of RFPM
positioning method is used. The SAS may use this value for the calculation of the UE Position when any other methods
are used.

If the IMS IE, or IMEI IE isincluded in the POSITION CALCULATION REQUEST message, the SAS may save
these |Es for use in location session correlation.

Response M essage:

If the SAS was able to calculate the position estimate, it shall respond with a POSITION CALCULATION RESPONSE
message.

Whenever one of the geographic area shapes Ellipsoid point with uncertainty Ellipse |E, Ellipsoid point with altitude
and uncertainty Ellipsoid |E or Ellipsoid Arc |E is reported, the Confidence | E shall indicate the probahility that the UE
is located within the uncertainty region of the shape. The value of the Confidence |E shall bein theinterval of "1" to
"100".
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If at least the Horizontal Accuracy Code IE was included in the POSITION CALCULATION REQUEST message and
the calculated position estimate fulfils the requested accuracy, the Accuracy Fulfilment Indicator |E with the value
"requested accuracy fulfilled" shall be included in the POSITION CALCULATION RESPONSE message. If the
calculated position estimate does not fulfil the requested accuracy, the Accuracy Fulfilment Indicator |1E with the value
"requested accuracy not fulfilled" shall be included in the POSITION CALCULATION RESPONSE message.

8.2.3 Unsuccessful Operation

SRNC SAS

POSITION CALCULATION
REQUEST >

POSITION CALCULATION
FAILURE

Figure 2: Position Calculation procedure, Unsuccessful Operation

If the SASis unableto perform the position estimate for any reason, it shall return a POSITION CALCULATION
FAILURE message to the SRNC.

Typical cause values are:
- Invalid reference information;
- Position calculation error: invalid GPS, Galileo, GLONASS or GANSS measured results;
- Initia UE Position Estimate missing;
- Processing Overload;
- Hardware Failure;
- O&M Intervention;
- Invalid U-TDOA measured results;
- U-TDOA positioning method not supported;
- U-TDOA positioning method not supported in specified UTRAN cell;

- SASunableto perform U-TDOA positioning within Response Time.

8.2.4 Abnormal Conditions

If the Vertical Accuracy Code IE isincluded and the Horizontal Accuracy Code IE is not included in the POSITION
CALCULATION REQUEST message, the SAS shall reject the procedure.

If the RRC State included in the UTDOA Group IE isindicated as being CELL_DCH in the POSITION
CALCULATION REQUEST message and [FDD - neither the DCH Information IE nor the E-DPCH Information
IE][TDD —no DCH Information IE] is included, the SAS shall reject the procedure using the POSITION
CALCULATION FAILURE message.

If the GPS Measured Results |E isincluded in the POSITION CALCULATION REQUEST message but the Initial UE
Position Estimate |E is not, the SAS shall return the POSITION CALCULATION FAILURE message to the SRNC.

ETSI



3GPP TS 25.453 version 11.1.0 Release 11 19 ETSI TS 125 453 V11.1.0 (2013-07)

If the GANSS Measured Results |E isincluded in the POSITION CALCULATION REQUEST message but the Initial
UE Position Estimate |E is not, the SAS shall return the POSITION CALCULATION FAILURE message to the
SRNC.

If neither of the GPS Measurement Results IE, the Cell-1D Measured Results Sets | E ,the OTDOA Measurement Group
| E nor the GANSS Measured Results |E isincluded in the POSITION CALCULATION REQUEST message, the SAS
shall return the POSITION CALCULATION FAILURE message to the SRNC.

8.3 Information Exchange Initiation

8.3.1 General

This procedure is used by a RNC to request the initiation of an information exchange with a SAS.

This procedure uses the signalling bearer connection for the Information Exchange Context.

8.3.2 Successful Operation

RNC SAS

INFORMATION EXCHANGE
INITIATION REQUEST

>

INFORMATION EXCHANGE
INITIATION RESPONSE

<

Figure 3: Information Exchange Initiation procedure, Successful Operation

The procedure isinitiated with an INFORMATION EXCHANGE INITIATION REQUEST message sent from RNC to
SAS.

If the Information Type IE is set to "Implicit”, the SAS is responsible for selecting the type of assistance data.

Upon reception, the SAS shall provide the requested information according to the parameters given in the request.
Unless specified below, the meaning of the parameters are given in other specifications.

If the Information Exchange Object Type |E is set to " Cell-ID Measured Results Sets* the SAS shall use the "Cell-1D
Measured Results Info List" for obtaining an initial UE position estimate.

If the GANSS-UTRAN Time Relationship Uncertainty |E included in the INFORMATION EXCHANGE INITIATION
REQUEST message does not contain the GANSSID |E, the SAS shall assume that the GANSS-UTRAN Time
Relationship Uncertainty |E is associated with "Galileo".

If the Information Type |E is set to "Explicit" and an Explicit Information Item |E is set to "GANSS Common Data’, at
least one of the GANSS Reference Time, GANSS lonosphere Model, GANSS Reference L ocation, GANSS Additional
lonospheric Model, or GANSS Earth Orientation Parameters types shall be requested.

If the Information Type | E is set to "Explicit" and an Explicit Information Item |E is set to "GANSS Generic Data', at
least one of the GANSS Real Time Integrity, GANSS Data Bit Assistance, DGANSS Corrections, GANSS Almanac and
Satellite Health, GANSS Reference Measurement Information, GANSS UTC Model, GANSS Time Model GNSS-GNSS,
GANSS Navigation Model, GANSS Additional Navigation Models, GANSS Additional UTC Models, or GANSS
Auxiliary Information | Es shall be present in each GANSS Generic Data Item | E associated with a given GANSS.

- If the GANSS Generic Data Item | E does not contain the GANSSID |E, the SAS shall assume that the
corresponding GANSS is"Galileo".
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Information Report Characteristics:
The Information Report Characteristics | E indicates how the reporting of the information shall be performed.

If the Information Report Characteristics IE is set to "On-Demand”, the SAS shall report the requested information
immediately.

If the Information Report Characteristics |E is set to "Periodic”, the SAS shall report the requested information
immediately and then shall periodically initiate the Information Reporting procedure for al the requested information,
with the requested report frequency.

If the Information Report Characteristics IE is set to "On-Modification”, the SAS shall report the requested information
immediately if available. If the requested information is not available at the moment of receiving the INFORMATION
EXCHANGE INITIATION REQUEST message, but expected to become available after some acquisition time, the
SAS shall initiate the Information Reporting procedure when the requested information becomes available. The SAS
shall then initiate the Information Reporting procedure in accordance to the following conditions:

- If the Information Type |IE is set to "Explicit" and the Explicit Information Item | E includes " Almanac and
Satellite Health", the SAS shall initiate the Information Reporting procedure for this specific Explicit
Information Type when a change in the t,, or WN, parameter has occurred in almanac/health information for at
least one visible satellite.

- If the Information Type IE is set to "Explicit" and the Explicit Information Item IE includes "UTC Model", the
SAS shall initiate the Information Reporting procedure for this specific Explicit Information Type when a
change in the t,; or WN; parameter has occurred in the GPS UTC model.

- If the Transmission TOW Indicator |E is set to "requested”, then the SAS shall include the GPS Transmission
TOW IE in the INFORMATION REPORT message.

- If the Information Type |IE is set to "Explicit" and the Explicit Information Item | E includes "lonospheric Model",
the SAS shall initiate the Information Reporting procedure for this specific Explicit Information Type when a
change has occurred in the GPS ionospheric model.

- If the Transmission TOW Indicator |E is set to "requested”, then the SAS shall include the GPS Transmission
TOWIE inthe INFORMATION REPORT message.

- If the Information Type |E is set to "Explicit” and the Explicit Information Item | E includes "Navigation Model",
the SAS shall initiate the Information Reporting procedure for this specific Explicit Information Type when a
change has occurred in the clock/ephemeris information for at least one visible satellite or in the list of visible
satellites.

- If the Transmission TOW Indicator |E is set to "requested”, then the SAS shall include the GPS Transmission
TOW IE in the INFORMATION REPORT message.

- If the Information Type |IE is set to "Explicit" and the Explicit Information Item |E includes "DGPS Corrections’,
the SAS shall initiate the Information Reporting procedure for this specific Explicit Information Type when a
change has occurred in the quality of the DGPS corrections information for at least one visible satellite or in the
list of visible satellites.

- If the Information Type |IE is set to "Explicit" and the Explicit Information Item | E includes "Reference Time",
the SAS shall initiate the Information Reporting procedure for this specific Explicit Information Type when a
change has occurred in the time-of-week assistance information for at least one visible satellite or in the list of
visible satellites.

- If the Information Type |IE is set to "Explicit" and the Explicit Information Item | E includes " Acquisition
Assistance”, the SAS shall initiate the Information Reporting procedure for this specific Explicit Information
Type when a change has occurred in acquisition assistance information for at least one visible satellite or in the
list of visible satellites.

- If the Information Type IE is set to "Explicit” and the Explicit Information Item |E includes "Real Time
Integrity”, the SAS shall initiate the Information Reporting procedure for this specific Explicit Information Type
when a change has occurred in the real-time integrity status of at least one visible satellite.
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- If the Information Type IE is set to "Explicit” and the Explicit Information Item | E includes " Almanac and
Satellite Health SIB", the SAS shall initiate the Information Reporting procedure for this specific Explicit
Information Type when a change has occurred in amanac/health information for at least one visible satellite.

- If the Transmission TOW Indicator |E is set to "requested”, then the SAS shall include the GPS Transmission
TOWIE inthe INFORMATION REPORT message.

- If the Information Type |E is set to "Explicit” and the Explicit Information Item |E is set to "GANSS Generic
Data' and includes the GANSS Almanac and Satellite Health | E, the SAS shall initiate the Information Reporting
procedure for this specific Explicit Information Type when a change in the T, , 10D, or Week Number
parameter has occurred in amanac/health information for at least one visible satellite.

- If the GANSS Time Indicator IE is set to "requested”, then the SAS shall include the GANSS Reference Time
IE inthe INFORMATION REPORT message.

- If the Information Type |E is set to "Explicit” and the Explicit Information Item IE is set to "GANSS Generic
Data' and includes the GANSSUTC Model |E, the SAS shall initiate the Information Reporting procedure for
this specific Explicit Information Type when a change in the t,; or WN, parameter has occurred in the GANSS
UTC model.

- If the GANSS Time Indicator |E is set to "requested”, then the SAS shall include the GANSS Reference Time
IE in the INFORMATION REPORT message.

- If the Information Type |IE is set to "Explicit" and the Explicit Information Item |E is set to "GANSS Generic
Data' and includes the GANSS Additional UTC Models |E, the SAS shall initiate the Information Reporting
procedure for this specific Explicit Information Type when a change in the to;, WN;, WN,, or N* parameter has
occurred in the GANSS Additional UTC model.

- If the GANSS Time Indicator IE is set to "requested”, then the SAS shall include the GANSS Reference Time
IE inthe INFORMATION REPORT message.

- If the Information Type IE is set to "Explicit" and the Explicit Information Item IE is set to "GANSS Common
Data' and includes the GANSS lonosphere Model |E, the SAS shall initiate the Information Reporting procedure
for this specific Explicit Information Type when a change has occurred in the GANSS ionospheric model.

- If theInformation Type |IE is set to "Explicit" and the Explicit Information Item |E is set to "GANSS Common
Data" and includes the GANSS Additional 1onospheric Model |E, the SAS shall initiate the Information
Reporting procedure for this specific Explicit Information Type when a change has occurred in the GANSS
additional ionospheric model.

- IftheDatalID IE isset to value"11", then the SAS shall include the GANSS Additional 1onospheric Model
|E for the area as defined in 1S QZSS [27]. If the Data ID IE is set to value "00", then the SAS shall include
the GANSS Additional 1onospheric Model |E applicable worldwide as defined in |S-QZSS [27].

- If the Information Type |IE is set to "Explicit" and the Explicit Information Item IE is set to "GANSS Common
Data" and includes the GANSS Earth Orientation Parameters | E, the SAS shall initiate the Information
Reporting procedure for this specific Explicit Information Type when a change in the tgop parameter has
occurred in the GANSS Earth Orientation Parameters.

- If the Information Type |E is set to "Explicit” and the Explicit Information Item IE is set to "GANSS Generic
Data' and includes the GANSS Navigation Model |E, the SAS shall initiate the Information Reporting procedure
for this specific Explicit Information Type when a change has occurred in the ephemeris information for at least
one visible satellite or in the list of visible satellites.

- If the Information Type |E is set to "Explicit” and the Explicit Information Item IE is set to "GANSS Generic
Data' and includes the GANSS Additional Navigation Models |E, the SAS shall initiate the Information
Reporting procedure for this specific Explicit Information Type when a change has occurred in the ephemeris
information for at least one visible satellite or in the list of visible satellites.

- If the Information Type |IE is set to "Explicit" and the Explicit Information Item |E is set to "GANSS Generic
Data' and includes the GANSS Time Model GNSS-GNSSI E, the SAS shall initiate the I nformation Reporting
procedure for this specific Explicit Information Type when a change has occurred in the time information.

- If the GANSS Time Indicator |E is set to "requested”, then the SAS shall include the GANSS Reference Time
IE in the INFORMATION REPORT message.
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- If the Information Type |E is set to "Explicit" and the Explicit Information Item IE is set to "GANSS Generic
Data' and includes the DGANSS Corrections |E, the SAS shall initiate the Information Reporting procedure for
this specific Explicit Information Type when a change has occurred in the quality of the DGANSS corrections
information for at least one visible satellite or in the list of visible satellites.

- If the GANSS Time Indicator |E is set to "requested”, then the SAS shall include the GANSS Reference Time
IE in the INFORMATION REPORT message.

- If the Information Type |E is set to "Explicit" and the Explicit Information Item |E is set to "GANSS Common
Data' and includes the GANSS Reference Time |E, the SAS shall initiate the I nformation Reporting procedure
for this specific Explicit Information Type when a change has occurred in the time-of-week assistance
information for at least one visible satellite or in the list of visible satellites.

- If the Information Type IE is set to "Explicit” and the Explicit Information Item IE is set to "GANSS Generic
Data" and includes the GANSS Reference Measurement Information |E, the SAS shall initiate the Information
Reporting procedure for this specific Explicit Information Type when a change has occurred in acquisition
assistance information for at least one visible satellite or in thelist of visible satellites.

- If the GANSS Time Indicator IE is set to "requested”, then the SAS shall include the GANSS Reference Time
IE inthe INFORMATION REPORT message.

- If the Information Type |IE is set to "Explicit" and the Explicit Information Item |E is set to "GANSS Generic
Data' and includes the GANSS Real Time Integrity |E, the SAS shall initiate the Information Reporting
procedure for this specific Explicit Information Type when a change has occurred in the real-time integrity status
of at least one visible satellite.

- If the GANSS Time Indicator |E is set to "requested”, then the SAS shall include the GANSS Reference Time
IE in the INFORMATION REPORT message.

- If the Information Type IE is set to "Explicit” and the Explicit Information Item IE is set to "GANSS Generic
Data' and includes the GANSS Auxiliary Information |E, the SAS shall initiate the Information Reporting
procedure for this specific Explicit Information Type when a change in the Signals Available or Channel
Number |Es has occurred in the GANSS Auxiliary | nformation.

- If the GANSS Time Indicator IE is set to "requested”, then the SAS shall include the GANSS Reference Time
IE inthe INFORMATION REPORT message.

- If any of the above Information Type | Es becomes temporarily unavailable, the SAS shall initiate the Information
Reporting procedure for this specific Information Item by indicating "Information Not Available" in the
Requested Data Value Information IE. If the Information becomes available again, the SAS shall initiate the
Information Reporting procedure for this specific Information.

If the IMS IE, or IMEI IE isincluded in the INFORMATION EXCHANGE INITIATION REQUEST message, the
SAS may save these |Es for use in location session correlation.

Response message:

If the SASis able to determine the information requested by the RNC, it shall respond with the INFORMATION
EXCHANGE INITIATION RESPONSE message. The message shall include the same Information Exchange ID that
was included in the INFORMATION EXCHANGE INITIATION REQUEST message. When the Report
Characteristics |E is set to "On Modification" or "Periodic", the INFORMATION EXCHANGE INITIATION
RESPONSE message shall contain the Requested Data Value |E if the data are available. When the Report
Characterigtics IE is set to "On Demand", the INFORMATION EXCHANGE INITIATION RESPONSE message shall
contain the Requested Data Value | E.

When the response message includes data to be reported (see above), the SAS shall include at least one IE in the
Reguested Data Value IE.

If the Regquested Data Value |E contains the GANSS Common Assistance Data | E, at least one of the GANSS Reference
Time, GANSS |onospheric Model, GANSS Reference Location, GANSS Additional lonospheric Model, or GANSS Earth
Orientation Parameters IEs shall be present.

- If the GANSS Reference Time |E does not contain the GANSS Time ID | E, the corresponding GANSS timing
refersto the "Galileo" timing.
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Any GANSS Generic Assistance Data | E associated with a given GANSS included in the Requested Data Value | E shall
contain at least one of the GANSS Real Time Integrity, GANSS Data Bit Assistance, DGANSS Corrections, GANSS
Almanac and Satellite Health, GANSS Reference Measurement Information, GANSSUTC Model, GANSS Time Model,
GANSS Navigation Model, GANSS Additional Time Models, GANSS Additional Navigation Models, GANSS Additional
UTC Models, or GANSS Auxiliary Information IEs.

- If the GANSS Generic Assistance Data | E does not contain the GANSSID |E, the corresponding GANSS is
"Galileo".

- The DGANSS Corrections | E contains one or several DGANSS Information | E(s), each of them associated with a
GANSS Signal. A DGANSS Information | E for a particular GANSS that does not contain the GANSS Signal 1D
IE is by default associated with the default signal defined in TS 25.331 [4].

- The GANSS Real Time Integrity IE contains one or several Satellite Information IEs, each of them associated
with a satellite and a GANSS Signal. A Satellite Information | E for a particular GANSS that does not contain the
Bad GANSS Sgnal ID IE is by default associated with all the signals of the corresponding satellite (see OS SIS
ICD [22], IS GPS-200 [23], IS-GPS-705 [24], I1S-GPS-800 [25], DTFA01-96-C-00025 [26], |S-QZSS[27],
[28]).

- The GANSS Reference Measurement Information | E is associated with a GANSS Signal. A GANSS Reference
Measurement Information |E for a particular GANSS that does not contain the GANSS Signal ID 1E is by default
associated with the default signal defined in TS 25.331 [4].

If the Information Type IE is set to "Explicit" and the Explicit Information Item IE is set to "GANSS Generic Data" and
includes the GANSS Time Model GNSS-GNSS | E with exactly one bit set to value " 1" in the GNSS GNSS Time ext | E,
the SAS shall include the GANSS Time Model |E in the Requested Data Value | E with the requested time information.

If the Information Type |E is set to "Explicit" and the Explicit Information Item |E is set to "GANSS Generic Data' and
includes the GANSS Time Model GNSS-GNSS | E with more than one bit set to value "1" in the GNSS-GNSS Time ext
IE, the SAS shall include the GANSS Additional Time Models |E in Requested Data Value |E with the requested time
information for each GANSS.

If the Information Type |E is set to "Explicit" and the Explicit Information Item |E is set to "DGPS Corrections', the
SAS shall include the DGPS Corrections |E in Requested Data Value | E with the DGNSS Validity Period | E included,
if available.

If the Information Type IE is set to "Explicit" and the Explicit Information Item |E is set to "DGANSS Corrections’, the
SAS shall include the DGANSS Corrections |E in Requested Data Value |E with the DGNSS Validity Period I1E
included, if available.

If the Information Type IE is set to "Explicit" and the Explicit Information Item IE is set to "Acquisition Assistance ",
the SAS shall include the GPS Acquisition Assistance | E in Requested Data Value IE with the Azimuth and Elevation
and Azimuth and Elevation LSB IEsincluded, if available.

If the Information Type IE is set to "Explicit" and the Explicit Information Item |E is set to "Almanac and Satellite
Health", the SAS shall include the GPS Almanac and Satellite Health 1E in Requested Data Value |E with the Complete
Almanac Provided IE included, if available.

If the Information Type |E is set to "Explicit" and the Explicit Information Item |E is set to "Reference Time", the SAS
shall include the GPS Reference Time | E in Requested Data Value | E with the GPS Week Cycle Number |E included, if
available.

If the Information Type |E is set to "Explicit" and the Explicit Information Item |E is set to "GANSS Almanac and
Satellite Health", the SAS shall include the GANSS Aimanac and Satellite Health | E in Requested Data Value | E with
the Complete Almanac Provided IE included, if available.

If the Information Type IE is set to "Explicit" and the Explicit Information Item |E is set to "GANSS Reference
Measurement Information ”, the SAS shall include the GANSS Reference Measurement Information |1E in Requested
Data Value | E with the Azimuth and Elevation and Azimuth and Elevation LSB IEsincluded, if available.

If the Information Type IE is set to "Explicit" and the Explicit Information Item |E is set to "GANSS Reference Time",
the SAS shall include the GANSS Reference Time | E in Requested Data Value | E with the GANSS Day Cycle Number
IE included, if available.
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If the Information Type IE is set to "Explicit" and the Explicit Information Item IE is set to "GANSS Time Model
GNSS-GNSS', the SAS shall include the GANSS Time Model |E in Requested Data Value |E with the Delta T IE
included, if available.

8.3.3 Unsuccessful Operation

RNC SAS

INFORMATION EXCHANGE
INITIATION REQUEST

>

INFORMATION EXCHANGE
INITIATION FAILURE

<

Figure 4. Information Exchange Initiation procedure, Unsuccessful Operation

If the requested Information Type received in the Information Type | E indicates a type of information that SAS cannot
provide, the SAS shall regard the Information Exchange Initiation procedure as failed.

If the requested information provision cannot be carried out, the SAS shall send the INFORMATION EXCHANGE
INITIATION FAILURE message. The message shall include the same Information Exchange ID that was used in the
INFORMATION EXCHANGE INITIATION REQUEST message and the Cause | E set to an appropriate value.

Typical cause values are as follows:
- Information temporarily not available;
- Information Provision not supported for the object;
- Processing Overload;
- Hardware Failure;

- O&M Intervention.

8.34 Abnormal Conditions

If the Information Exchange Object Type |E is set to "Reference Position” and the Information Type | E set to "Explicit"
and the Explicit Information Item |E is set to "Reference Location” or "GANSS Reference Location” the SAS shall
reject the Information Exchange Initiation procedure and shall send the INFORMATION EXCHANGE INITIATION
FAILURE message.

The allowed combinations of the Information Type and Information Report Characteristics are shown in the table below
marked with "X". For not allowed combinations, the SAS shall reject the Information Exchange Initiation procedure
using the INFORMATION EXCHANGE INITIATION FAILURE message.
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Table 3a: Allowed Information Type and Information Report Characteristics combinations

Type Information Report Characteristics Type
On Demand Periodic On Modification

Almanac and Satellite Health X X X
UTC Model X X X
lonospheric Model X X X
Navigation Model X X X
DGPS X X X
Corrections
Reference Time X X X
Acquisition Assistance X X X
Real Time Integrity X X X
Almanac and Satellite Health SIB X X X
Reference Location X
GANSS Reference Time X X X
GANSS lonosphere Model X X X
GANSS Reference Location X
GANSS Additional lonospheric Model X X X
GANSS Earth Orientation Parameters X X X
GANSS Real Time Integrity X X X
GANSS Data Bit Assistance X X
DGANSS Corrections X X X
GANSS Almanac and Satellite Health X X X
GANSS Reference Measurement Information X X X
GANSS UTC Model X X X
GANSS Time Model GNSS-GNSS X X X
GANSS Navigation Model X X X
GANSS Additional Navigation Models X X X
GANSS Additional UTC Models X X X
GANSS Auxiliary Information X X X

8.4 Information Reporting

8.4.1 General

This procedure is used by a SASto report the result of information requested by a RNC using the Information Exchange
Initiation.

This procedure uses the signalling bearer connection for the Information Exchange Context.

8.4.2 Successful Operation

RNC SAS
INFORMATION
< REPORT
] ]

Figure 5: Information Reporting procedure, Successful Operation

If the requested information reporting criteria are met, the SAS shall initiate an Information Reporting procedure.
Unless specified below, the meaning of the parameters are given in other specifications.
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The Information Exchange ID |E shall be set to the Information Exchange ID provided by the RNC when initiating the
information exchange with the Information Exchange Initiation procedure.

The Requested Data Value | E shall include at least one |E containing the data to be reported.

If the Requested Data Value | E contains the GANSS Common Assistance Data IE, at least one of the GANSS Reference
Time, GANSS lonospheric Model, GANSS Reference Location, GANSS Additional lonospheric Model, or GANSS Earth
Orientation Parameters IEs shall be present.

Any GANSS Generic Assistance Data | E associated with a given GANSS included in the Requested Data Value | E shall
contain at least one of the GANSS Real Time Integrity, GANSS Data Bit Assistance, DGANSS Corrections, GANSS
Almanac and Satellite Health, GANSS Reference Measurement Information, GANSSUTC Model, GANSS Time Model,
GANSS Navigation Model, GANSS Additional Time Models, GANSS Additional Navigation Models, GANSS Additional
UTC Models, or GANSS Auxiliary Information |Es.

- If the GANSS Generic Assistance Data | E does not contain the GANSSID |E, the corresponding GANSS is
"Galileo".

- The DGANSS Corrections | E contains one or several DGANSS Information | E(s), each of them associated with a
GANSS Signal. A DGANSS Information | E for a particular GANSS that does not contain the GANSS Signal 1D
IE is by default associated with the default signal defined in TS 25.331 [4].

- The GANSS Real Time Integrity IE contains one or several Satellite Information IEs, each of them associated
with a satellite and a GANSS Signal. A Satellite Information |E for a particular GANSS that does not contain the
Bad GANSS Sgnal ID IE is by default associated with all the signals of the corresponding satellite (see OS SIS
ICD [22], IS GPS-200 [23], IS-GPS-705 [24], I1S-GPS-800 [25], DTFA01-96-C-00025 [26], |S-QZSS[27],
[28]).

- The GANSS Reference Measurement Information | E is associated with a GANSS Signal. A GANSS Reference
Measurement Information |E for a particular GANSS that does not contain the GANSS Signal ID |E is by default
associated with the default signal defined in TS 25.331 [4].

If the Information Type IE is set to "Explicit" and the Explicit Information Item IE is set to "GANSS Generic Data" and
includes the GANSS Time Model GNSS-GNSS | E with exactly one bit set to value " 1" in the GNSS GNSS Time ext | E,
the SAS shall include the GANSS Time Model |E in the Requested Data Value | E with the requested time information.

If the Information Type |E is set to "Explicit" and the Explicit Information Item |E is set to "GANSS Generic Data' and
includes the GANSS Time Model GNSS-GNSS | E with more than one bit set to value "1" in the GNSS-GNSS Time ext
IE, the SAS shall include the GANSS Additional Time Models IE in Requested Data Value |E with the requested time
information for each GANSS.

8.4.3 Abnormal Conditions

8.5 Information Exchange Termination

85.1 General

This procedure is used by a RNC to terminate the information exchange requested using the Information Exchange
Initiation.

This procedure uses the signalling bearer connection for the Information Exchange Context.
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8.5.2 Successful Operation

RNC SAS

INFORMATION EXCHANGE
TERMINATION REQUEST

>

Figure 6: Information Exchange Termination procedure, Successful Operation

This procedureisinitiated with an INFORMATION EXCHANGE TERMINATION REQUEST message.

Upon reception, the SAS shall terminate the information exchange corresponding to the Information Exchange ID.

8.5.3 Abnormal Conditions

8.6 Information Exchange Failure

8.6.1 General

This procedure is used by a SAS to notify a RNC that the information exchange it previoudly requested using the
Information Exchange Initiation can no longer be reported.

This procedure uses the signalling bearer connection for the Information Exchange Context.

8.6.2 Successful Operation

RNC SAS

INFORMATION EXCHANGE
FAILURE INDICATION

<

Figure 7: Information Exchange Failure procedure, Successful Operation

This procedureisinitiated with aINFORMATION EXCHANGE FAILURE INDICATION message, sent from the
SASto the RNC, to inform the RNC that information previously requested by the Information Exchange Initiation
procedure can no longer be reported. The message shall include the same Information Exchange ID that was used in the
INFORMATION EXCHANGE INITIATION REQUEST message and the Cause | E set to an appropriate value.

Typical cause values are as follows:
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- Information temporarily not available.

8.7 Error Indication

8.7.1 General

The Error Indication procedure is used by a node to report detected errors in one incoming message, provided they
cannot be reported by an appropriate failure message.

8.7.2 Successful Operation

RNC SAS

ERROR INDICATION

Figure 8: Error Indication procedure, SAS Originated, Successful Operation

RNC SAS

ERROR INDICATION

Figure 9: Error Indication procedure, RNC Originated, Successful Operation

When the conditions defined in clause 10 are fulfilled, the Error Indication procedure isinitiated by an ERROR
INDICATION message sent from the receiving node. This message shall use the same mode of the signalling bearer
and the same signalling bearer connection (if connection oriented) as the message that triggers the procedure.

The ERROR INDICATION message shall include either the Cause IE, or the Criticality Diagnostics | E, or both the
Cause |E and the Criticality Diagnostics | E.

Typical cause values are as follows:
- Transfer Syntax Error;
- Abstract Syntax Error (Reject);
- Abstract Syntax Error (Ignore and Notify);
- Message not Compatible with Receiver State;

- Unspecified.

8.7.3 Abnormal Conditions
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8.8 Position Initiation

8.8.1 General

This procedure is used by an SRNC to request from an SAS the position (non-periodic or periodic) of a UE using the
SAS centric mode of operation.

The connection-oriented service of the signalling bearer shall be established in conjunction with this procedure.

8.8.2 Successful Operation

SRNC SAS

POSITION INITIATION REQUEST

\4

POSITION INITIATION RESPONSE

A

Figure 9a: Position Initiation procedure, Successful Operation

This procedureisinitiated with a POSITION INITIATION REQUEST message sent from the SRNC to the SAS and
ends with aPOSITION INITIATION RESPONSE message from the SAS to the SRNC.

The POSITION INITIATION REQUEST message may contain one or several Network Assisted GANSS Support I E(S),
each of them indicating the UE position capability with regard to GANSS.

- If aNetwork Assisted GANSS Support |E does not contain the GANSSID |E, the SAS shall assume that the
corresponding GANSS is"Galileo".

- If aNetwork Assisted GANSS Support | E corresponding to a particular GANSS does not contain the GANSS
Sgnal ID IE and the GANSS Sgnal IDs IE, the SAS shall assume that the corresponding GANSS Signal isthe
default signal defined in TS 25.331 [4].

If the IMS IE, or IMEI IE isincluded in thein POSITION INITIATION REQUEST message, the SAS may save these
IEsfor use in location session correlation.

Response M essage:

If the POSITION INITIATION REQUEST message contains a request for direct reporting, and following completion
of one or more positioning attempts, possibly using multiple positioning methods, the SAS shall pass the UE position to
the SRNCin a POSITION INITIATION RESPONSE message.

If the POSITION INITIATION REQUEST message contains a request for periodic reporting, the SAS shall pass the
final UE position to the SRNC in aPOSITION INITIATION RESPONSE message.

Whenever one of the geographic area shapes Ellipsoid point with uncertainty Ellipse |E, Ellipsoid point with altitude
and uncertainty Ellipsoid |E or Ellipsoid Arc |E is reported, the Confidence | E shall indicate the probahility that the UE
is located within the uncertainty region of the shape. The value of the Confidence |E shall bein theinterval of "1" to
"100".

If at least the Horizontal Accuracy Code |E wasincluded in the POSITION INITIATION REQUEST message and the
calculated position estimate fulfils the requested accuracy, the Accuracy Fulfilment Indicator |E with the value
"requested accuracy fulfilled" shall beincluded in the POSITION INITIATION RESPONSE message. If the calculated
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position estimate does not fulfil the requested accuracy, the Accuracy Fulfilment Indicator |E with the value "requested
accuracy not fulfilled" shall be included in the POSITION INITIATION RESPONSE message.

8.8.3 Unsuccessful Operation

SRNC SAS

POSITION INITIATION REQUEST

\4

POSITION INITIATION FAILURE

A

Figure 9b: Position Initiation procedure, Unsuccessful Operation

When the SASis unableto accept a POSITION INITIATION REQUEST message or the SAS cannot provide a
position estimate in case of direct reporting, the POSITION INITIATION FAILURE message shall be sent to the
SRNC.

Typical cause values are:
- Processing Overload;
- Hardware Failure;
- O&M Intervention;

- Information temporarily not available.

8.8.4 Abnormal Conditions

If the Vertical Accuracy Code IE isincluded and the Horizontal Accuracy Code IE is not included in the POSITION
INITIATION REQUEST message, the SAS shall reject the procedure.

8.9 Position Activation

89.1 General

The purpose of the Position Activation procedure is to enable the SASto initiate a particular positioning method used
for an individual positioning event. This procedure uses connection-oriented signalling.
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8.9.2 Successful Operation

SRNC SAS

POSITION ACTIVATION REQUEST

POSITION ACTIVATION RESPONSE

\4

Figure 9c: Position Activation procedure, Successful Operation

The SASinitiates this procedure by sending a POSITION ACTIVATION REQUEST message to the SRNC containing
the required positioning method and any assistance data and instructions associated with that positioning method. The
SRNC then sends a POSITION ACTIVATION RESPONSE message to the SAS confirming the requested action and
providing any information required by the requested positioning method; e.g. UE channel information for the U-TDOA
positioning method or A-GPS measurements for UE assisted A-GPS. In the POSITION ACTIVATION RESPONSE
message, the SRNC should include either the UE Position Estimate Info |E, GPS Measurement Results |E, Cell-1D
Measured Results Sets |E, OTDOA Measured Results Sets |E, UTDOA Group |E, GANSS Measurement Results |E,
Required GPS Assistance Data |E or Required GANSS Assistance Data |E.

If the Positioning Method IE in a POSITION ACTIVATION REQUEST message includes the GNSS Positioning
Method IE indicating allowance of "GPS" and any other GNSS ("Galileo”, "SBAS", "Modernized GPS", "QZSS",
"GLONASS"), the SRNC may include both, the GPS Measurement Results |E and the GANSS Measurement Results |E,
or both, the Required GPS Assistance Data |E or Required GANSS Assistance Data |E in the POSITION
ACTIVATION RESPONSE message.

If the POSITION ACTIVATION REQUEST message contains periodic reporting information to start a periodic RNC
positioning procedure (i.e., Amount of Reporting IE isincluded), the POSITION ACTIVATION RESPONSE message
may be returned confirming the requested action and not including any measurements. In that case, all periodic
measurement reports are conveyed using POSITION PERIODIC REPORT messages.

If the GPS Positioning Instructions | E or the GANSS Positioning Instructions |E isincluded in a POSITION
ACTIVATION REQUEST message containing the Measurement Validity |1E, the SRNC should include the
Measurement Instructions Used IE in aPOSITION ACTIVATION RESPONSE message if the Measurement Validity
used by the SRNC is different from the Measurement Validity requested by the SAS.

If the GERAN I|E isincluded in the Requested Cell-ID Measurements | E in the Cell-ID Positioning IE, the SRNC shall
use it to determine the requested inter-RAT measurements.

If the POSITION ACTIVATION REQUEST message contains the Position Method |E with value "Cell ID", the
Amount of Reporting | E shall not be included. If the POSITION ACTIVATION REQUEST message contains the
Position Method | E with value 'Cell ID' the Amount of Reporting |E shall not be included.

If the POSITION ACTIVATION REQUEST message contains the Position Method |E with value " Cell ID", the RNC
may include the measurements requested in the Requested Cell-ID Measurements |E in the POSITION ACTIVATION
RESPONSE message. If the RNC includes the measurements in the Requested Cell-ID Measurements | E it shall, if
supported, do so for all cells (i.e. those in the active, monitored and detected sets) for which measurements are available
from the UE. If both of the Round Trip Time Info IE and the Round Trip Time Info With Type 1 |IE are included in the
POSITION ACTIVATION RESPONSE message, the SAS shall use the Round Trip Time Info |E.

If the SRNC receives anew POSITION ACTIVATION REQUEST message before it has responded to a previous non-
periodic request, the SRNC should terminate all activity for the previous request, without sending any response to the
initial request, and process the new request.
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If the SRNC receives anew POSITION ACTIVATION REQUEST message for UE position measurement reporting
using A-GPS or A-GANSS or OTDOA (periodic or non-periodic) whileit is still performing activity for a previous A-
GPS or A-GANSS or OTDOA periodic request, the SRNC should terminate all activity for the previous request,
including terminating the periodic measurement reporting in the UE, and should process the new request.

If the SRNC receives anew POSITION ACTIVATION REQUEST message for Cell-1D or U-TDOA positioning while
it isstill performing activity for a previous A-GPS or A-GANSS or OTDOA periodic request (but after returning any
POSITION ACTIVATION RESPONSE for this request), the SRNC may both continue with the previous request and
process the new request.

If the GANSS Positioning IE isincluded in the POSITION ACTIVATION REQUEST message and contains the
Requested Data Value | E:

- If the GANSS Generic Assistance Data | E, associated with a given GANSS, isincluded in the Requested Data
Value IE, it shall contain a GANSS Real Time Integrity, GANSS Data Bit Assistance, DGANSS Corrections,
GANSS Almanac and Satellite Health, GANSS Reference Measurement I nformation, GANSSUTC Model,
GANSS Time Model, GANSS Navigation Model, GANSS Additional Time Models, GANSS Additional Navigation
Models, GANSS Additional UTC Models, or GANSS Auxiliary Information |IE.

- If the GANSS Generic Assistance Data | E does not contain the GANSSID |E, the corresponding GANSS is
"Galileo".

- The DGANSS Corrections | E contains one or several DGANSS Information I E(s), each of them associated
with a GANSS Signal. A DGANSS Information | E for a particular GANSS that does not contain the GANSS
Sgnal ID IE is by default associated with the default signal defined in TS 25.331 [4].

- The GANSS Real Time Integrity |E contains one or several Satellite Information |Es, each of them associated
with a satellite and a GANSS Signal. A Satellite Information | E for a particular GANSS that does not contain
the Bad GANSS Signal ID |E is by default associated with all the signals of the corresponding satellite (see
OS SISICD [22], IS-GPS-200 [23], IS-GPS-705 [24], IS-GPS-800 [25], DTFA01-96-C-00025 [26], IS
QZSS([27], [28]).

- The GANSS Reference Measurement Information |E is associated with a GANSS Signal. A GANSS
Reference Measurement Information | E for aparticular GANSS that does not contain the GANSS Signal 1D
|E is by default associated with the default signal defined in TS 25.331 [4].

If the RRC State included in the UTDOA Group IE isindicated as being CELL_DCH in the POSITION ACTIVATION
RESPONSE message, [FDD - either the DCH Information | E or the E-DPCH Information |IE][TDD - the DCH
Information |E] should be included.

If the GANSS Measured Results |E isincluded in the POSITION ACTIVATION RESPONSE message and does not
contain the GANSS Time ID |E, the SAS shall assume that the corresponding GANSS timing refers to the "Galileo"
timing.

The GANSS Measured Results | E contains one or several GANSS Generic Measurement I nformation | Es, each of them
associated with a given GANSS:

- |If aGANSS Generic Measurement Information |E does not contain the GANSSID |E, the SAS shall assume that
the associated GANSS is"Galileo".

- If aGANSS Generic Measurement Information |E associated with a particular GANSS does not contain the
GANSS Sgnal ID IE, the SAS shall assume the default value as defined in TS 25.331 [4].

- If aGANSS Generic Measurement Information |1E does not contain the GANSS Code Phase Ambiguity |E and the
GANSS Code Phase Ambiguity Extension IE, the SAS shall assume the value "1" (ms).

- If the GANSS Integer Code Phase |E and the GANSS Integer Code Phase Extension |E associated to a given
satellite (identified by the Sat ID |E value) is not present within the GANSS Measurement Parameters | E, the
SAS shall use the default "1" (ms) for the GANSS Code Phase Ambiguity value in order to compute the val ue of
the Total Code Phase (as defined in TS 25.331 [4]) for the related satellite, whatever the value of the GANSS
Code Phase Ambiguity IE.

If the OTDOA Measured Results Sets | E isincluded in the POSITION ACTIVATION RESPONSE message the SRNC
should also include the OTDOA Reference Cell Info. The SAS shall use the cell identified in the OTDOA Reference Cell
Info |E asreference cell for the measurements provided in the OTDOA Measured Results Info List |E.
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If an optional Cell-ID IRAT Measured Results Sets IE isincluded in the POSITION ACTIVATION RESPONSE
message, the SAS shall, if supported, use this value for the calculation of the UE Position Estimate in case of RFPM
positioning method is used. The SAS may use this value for the calculation of the UE Position when any other methods

are used.

8.9.3

Unsuccessful Operation

SRNC

POSITION ACTIVATION REQUEST

POSITION ACTIVATION FAILURE

\4

Figure 9d: Position Activation procedure, Unsuccessful Operation

When the SRNC is unable to accept a POSITION ACTIVATION REQUEST message, the POSITION ACTIVATION
FAILURE message should be sent to the SAS.

Typical cause values are:

- Processing Overload;

- Hardware Failure;

- O&M Intervention;

- Positioning Method Not Supported;

- Location Measurement Failure.

8.9.4

8.10

Abnormal Conditions

Position Parameter Modification

8.10.1 General

The purpose of the Position Parameter Modification procedure isto inform the SAS of any relevant changes to the RF
connection or other changes during a positioning event. This procedure uses connectionless signalling when invoked in
RNC centric mode and connection-oriented signalling when invoked in SAS centric mode.
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8.10.2 Successful Operation

SRNC SAS

POSITION PARAMETER MODIFICATION

\4

Figure 9e: Position Parameter Modification procedure, Successful Operation

If the SAS receives a POSITION PARAMETER MODIFICATION message, the SAS shall apply the information to the
ongoing position estimate (e.g. reconfigure LMUs for U-TDOA) or to a new positioning attempt (e.g. use new serving
cell to provide A-GPS assistance data). If there is more than one signalling connection for a UE, the SRNC should send
the POSITION PARAMETER MODIFICATION message on each connection. When operating in the RNC centric
mode the Transaction ID |E should be used to associate the POSITION PARAMETER MODIFICATION message to
the correct positioning event.

Inthe POSITION PARAMETER MODIFICATION message, only one of the UTRAN Cell Identifier |E or the UTDOA
GROUP IE should be included.

The SRNC should send a POSITION PARAMETER MODIFICATION message if an RRC measurement procedure for
periodic UE positioning measurement reporting in the UE has been activated by the SRNC upon reception of a
POSITION ACTIVATION REQUEST message, and if there is a RRC state transition during the RRC measurement
procedure, which does not result in atermination of the UE measurement reporting. The SRNC should continue to
notify the SAS of such RRC state changes until the periodic position measurement reporting has been completed or
terminated.

8.10.3 Abnormal Conditions

8.11 Abort

8.11.1 General

The purpose of the Abort procedure is to inform the SAS that the RNC is unable to continue the current positioning
activity for aparticular UE. This procedure uses connectionless signalling when invoked in RNC centric mode and
connection-oriented signalling when invoked in SAS centric mode.

8.11.2 Successful Operation

SRNC SAS

ABORT

\4

Figure 9f: Abort procedure, Successful Operation
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The SRNC should send an ABORT message when the SRNC is unable to continue positioning activity due to cell
reselection that resultsin a different SRNC, loss of contact with the UE or any other reason. When operating in the
RNC centric mode the Transaction ID |E should be used to associate the ABORT message to the correct positioning
event.

If the SASreceives an ABORT message while in the SAS centric mode it should immediately cease positioning
attempts and return aPOSITION INITIATION RESPONSE message to the SRNC carrying any location estimate
aready obtained or aPOSITION INITIATION FAILURE message if no location estimate was obtai ned.

If the SAS receives an ABORT message while in the RNC centric mode it should immediately cease positioning
attempts and return aPOSITION CALCULATION RESPONSE message to the SRNC carrying any location estimate
already obtained or aPOSITION CALCULATION FAILURE message if no location estimate was obtained. After
sending an ABORT message the SRNC should cease positioning activity, if any.

Typical cause values are:
- Processing Overload,
- Hardware Failure;
- O&M Intervention;

- Loss of contact with the UE.

8.11.3 Abnormal Conditions

8.12  Position Periodic Report

8.12.1 General

The purpose of the Position Periodic Report procedure is to send measurement information or UE position estimate
from the SRNC to the SAS for periodic location in SAS-centric mode. This procedure uses connection-oriented
signaling.

8.12.2 Successful Operation

SRNC SAS

POSITION PERIODIC REPORT

v

Figure 9g: Position Periodic Report procedure, Successful Operation

This procedureisinitiated with a POSITION PERIODIC REPORT message sent from the SRNC to the SAS. The
POSITION PERIODIC REPORT message provides the SAS measurement information such as GPS or OTDOA
measurements, or an indication of measurement failure.

The SRNC should send the first POSITION PERIODIC REPORT message one reporting interval after the POSITION
ACTIVATION RESPONSE message, and should continue to send further POSITION PERIODIC REPORT messages
one reporting interval after the previous POSITION PERIODIC REPORT message based on the available
measurements. If the RNC can not deliver measurement information when a POSITION PERIODIC REPORT is
triggered, the Cause | E should be included in the POSITION PERIODIC REPORT message, indicating the reason for
measurement failure, e.g. "UE Positioning Error: Not enough OTDOA cells’, "UE Positioning Error: Not enough GPS
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Satellites”, "UE Positioning Error: Not Accomplished GPS Timing of Cell Frames® or "UE Positioning Error:
Undefined Error”. If the Cause IE isincluded in a POSITION PERIODIC REPORT message, the UE Position Estimate
Info IE, Velocity Estimate |E, GPS Measurement Results |E, GANSS Measurement Results |E, Cell-ID Measured
Results Sets |E, and OTDOA Measured Results Sets | E should not be included. If and only if the Cause | E indicates the
error reason "UE Positioning Error: Assistance Data Missing” the SRNC may include the Required GPS Assistance
Data |E and/or the Required GANSS Assistance Data |E in the POSITION PERIODIC REPORT message.

If the Cell-1D Measured Results Sets |E isincluded in the POSITION PERIODIC REPORT message and both of the
Round Trip Time Info |E and the Round Trip Time Info With Type 1 IE are included in the Cell-1ID Measured Results
Info List IE, the SAS shall use the Round Trip Time Info IE.

If the GANSS Measured Results |E isincluded in the POSITION PERIODIC REPORT message and does not contain
the GANSS Time ID | E, the SAS shall assume that the corresponding GANSS timing refers to the "Galileo" timing.

The GANSS Measured Results | E contains one or several GANSS Generic Measurement Information | Es, each of them
associated with a given GANSS:

- If aGANSS Generic Measurement Information |E does not contain the GANSSID |E, the SAS shall assume that
the associated GANSS is"Galileo".

- If aGANSS Generic Measurement Information | E associated with a particular GANSS does not contain the
GANSS Sgnal ID IE, the SAS shall assume the default value as defined in TS 25.331 [4].

- If aGANSS Generic Measurement Information |E does not contain the GANSS Code Phase Ambiguity | E and the
GANSS Code Phase Ambiguity Extension |E, the SAS shall assume the value"1" (ms).

- If the GANSS Integer Code Phase |E and the GANSS Integer Code Phase Extension | E associated to a given
satellite (identified by the Sat ID |E value) is not present within the GANSS Measurement Parameters |E, the
SAS shall use the default " 1" (ms) for the GANSS Code Phase Ambiguity value in order to compute the val ue of
the Total Code Phase (as defined in TS 25.331 [4]) for the related satellite, whatever the value of the GANSS
Code Phase Ambiguity |E.

If the OTDOA Measured Results Sets IE isincluded in the POSITION PERIODIC REPORT message the SRNC should
also include the OTDOA Reference Cell Info. The SAS shall use the cell identified in the OTDOA Reference Cell Info
|E as reference cell for the measurements provided in the OTDOA Measured Results Info List IE.

If an optional Cell-1D IRAT Measured Results Sets |E isincluded in the POSITION PERIODIC REPORT message, the
SAS shall, if supported, use this value for the calculation of the UE Position Estimate in case of RFPM positioning
method is used. The SAS may use this value for the calculation of the UE Position when any other methods are used.

8.12.3 Abnormal Conditions

8.13 Position Periodic Result

8.13.1 General

The purpose of the Position Periodic Result procedure isto provide UE position estimates from the SAS to the SRNC
for periodic location in SAS-centric mode. This procedure uses connection-oriented signalling.
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8.13.2 Successful Operation

SRNC SAS

POSITION PERIODIC RESULT

Figure 9h: Position Periodic Result procedure, Successful Operation

This procedureisinitiated with a POSITION PERIODIC RESULT message sent from the SASto the SRNC. The
POSITION PERIODIC RESULT message conveys the UE position estimate (or an indication of positioning failure)
from the SAS to the SRNC.

The SAS shall send a POSITION PERIODIC RESULT message one reporting interval after the previous POSITION
PERIODIC RESULT message. If the SAS can not deliver measurement information when a POSITION PERIODIC
RESULT istriggered, the Cause |E shall be included in the POSITION PERIODIC RESULT message, indicating the
reason for measurement failure, e.g. 'Position Calculation error: invalid GPS measured results, 'Position Calculation
error: invalid Cell-ID measured results, 'Position Calculation error: invalid OTDOA measured results or 'Position
Calculation error: invalid U-TDOA measured results. If the Cause IE isincluded in a POSITION PERIODIC RESULT
message, the UE Position Estimate |E, Velocity Estimate | E, Position Data IE, and Accuracy Fulfilment Indicator |E
shall not be included.

If the UE Position Estimate |E isincluded in aPOSITION PERIODIC RESULT message, the Position Data | E shall
also be included.

Whenever one of the geographic area shapes Ellipsoid point with uncertainty Ellipse |E, Ellipsoid point with altitude
and uncertainty Ellipsoid | E or Ellipsoid Arc IE is reported, the Confidence | E shall indicate the probability that the UE
is located within the uncertainty region of the shape. The value of the Confidence |E shall bein theinterval of "1" to
"100".

If at least the Horizontal Accuracy Code |E wasincluded in a POSITION INITIATION REQUEST message which
initiates periodic position reporting, and the periodic position estimate included in a POSITION PERIODIC RESULT
messages fulfils the requested accuracy, the Accuracy Fulfilment Indicator 1E with the value "requested accuracy
fulfilled" shall be included. If the calculated position estimate does not fulfil the requested accuracy, the Accuracy
Fulfilment Indicator |1E with the value "requested accuracy not fulfilled" shall be included in the POSITION PERIODIC
RESULT message.

8.13.3 Abnormal Conditions

8.14 Position Periodic Termination

8.14.1 General

The Position Periodic Termination procedure is used by a node to request termination of an ongoing periodic location,
or to inform a node about termination of periodic location in SAS-centric mode. This procedure uses connection-
oriented signalling.
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8.14.2 Successful Operation

SRNC SAS

POSITION PERIODIC TERMINATION

Figure 9i: Position Periodic Termination procedure, SAS Originated, Successful Operation

SRNC SAS

POSITION PERIODIC TERMINATION

Figure 9k: Position Periodic Termination procedure, RNC Originated, Successful Operation

When the SAS or SRNC needs to terminate ongoing periodic location, a POSITION PERIODIC TERMINATION
message is sent to the receiving node.

If an RRC measurement procedure for periodic UE positioning measurement reporting in the UE has been activated by
the SRNC upon reception of a POSITION ACTIVATION REQUEST message, and if the SRNC receives a POSITION
PERIODIC TERMINATION message, the SRNC should terminate the periodic UE positioning measurement reporting
inthe UE.

The SRNC should send a POSITION PERIODIC TERMINATION message if an RRC measurement procedure for
periodic UE positioning measurement reporting in the UE has been activated by the SRNC upon reception of a
POSITION ACTIVATION REQUEST message, and if the SRNC or UE terminates the measurement reporting (e.g.,
after RRC state transition).

8.14.3 Abnormal Conditions

9 Elements for PCAP Communication

9.1 Message Functional Definition and Content

9.1.1 General

Clause 9.1 presents the contents of PCAP messages in tabular format. The corresponding ASN.1 definitions are
presented in clause 9.3. In case there is contradiction between the tabular format in clause 9.1 and the ASN.1 definition,
the ASN.1 shall take precedence, except for the definition of conditions for the presence of conditional |Es, where the
tabular format shall take precedence.

NOTE: The messages have been defined in accordance to the guidelines specified in TS 25.921 [12].
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9.1.2 Message Contents

9.1.2.1 Presence

All information elements in the message descriptions below are marked mandatory, optional or conditional according to
table 4.

Table 4. Meaning of abbreviations used in PCAP messages

Abbreviation Meaning
M IEs marked as Mandatory (M) shall always be included in the
message.
@) IEs marked as Optional (O) may or may not be included in the
message.
C IEs marked as Conditional (C) shall be included in a message only if
the condition is satisfied. Otherwise the |E shall not be included.

9.1.2.2 Criticality

Each Information Element or Group of Information Elements may have a criticality information applied to it.
Following cases are possible.

Table 5: Meaning of content within "Criticality” column

Abbreviation Meaning

- No criticality information is applied explicitly.

YES Criticality information is applied. This is usable only for non-
repeatable IEs
GLOBAL The IE and all its repetitions together have one common criticality
information. This is usable only for repeatable IEs.
EACH Each repetition of the IE has its own criticality information. It is not

allowed to assign different criticality values to the repetitions. This is
usable only for repeatable IEs.

9.1.2.3 Range

The Range column indicates the allowed number of copies of repetitive IES/IE groups.

9.1.24 Assigned Criticality

This column provides the actual criticality information as defined in clause 10.3.2, if applicable.
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9.1.3 Position Calculation Request
Table 6
IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.2.2.24 YES reject
Transaction 1D M 9.2.2.28 -
Initial UE Position (0] Geographical YES reject
Estimate Area
9.2.2.6
GPS Measured Results 0..<maxNoOfSets GLOBAL reject
>
>GPS Measured M 9.2.2.12 -
Results
Cell-ID Measured 0..<maxNoOfMea GLOBAL reject
Results Sets surements>
>Cell-ID Measured M 9.2.2.31 -
Results Info List
OTDOA Measurement 0.1 YES reject
Group
>0OTDOA Reference M 9.2.2.34 -
Cell Info
>0OTDOA Neighbour 1..<maxNoOfMea -
Cell Info List sNCell>
>>0TDOA Neighbour | M 9.2.2.33 -
Cell Info
>0OTDOA Measured 1..<maxNoOfMea -
Results Sets surements>
>>0OTDOA Measured M 9.2.2.32 -
Results Info List
Horizontal Accuracy o 9.2.2.38 YES ignore
Code
Vertical Accuracy Code | O 9.2.2.39 YES ignore
UTDOA Group ©) 9.2.2.74 YES reject
SAS Response Time (0] Positioning Indicates the YES ignore
Response interval
Time allowed for a
9.2.2.69 SAS
response for
U-TDOA
positioning.
Include Velocity o] 9.2.2.97 YES ignore
Periodic Position o 9.2.2.106 YES ignore
Calculation Info
GANSS Measured 0..<maxNoOfSets GLOBAL reject
Results >
>GANSS Measured M 9.2.2.117 -
Results
Cell-ID IRAT Measured 0..<maxNoOfIRA GLOBAL ignore
Results Sets TMeasurements>
>|RAT Measured M 9.2.2.155 -
Results Info List
IMSI ©) 9.2.2.158 YES ignore
IMEI o] 9.2.2.159 YES ignore
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Table 7

Range bound Explanation

maxNoOfMeasNCell Maximum number of neighbouring cells on which information can be
reported. The value of maxNoOfMeasCell is 32.

maxNoOfSets Maximum number of sets of Measured Results included in the
Position Calculation Request message. The value for maxNoOfSets
is 3.

maxNoOfMeasurements Maximum number of Measurements of Cell-ID Measured Results

Info List and OTDOA Measured Results Info List included in the
Position Calculation Request message. The value for
maxNoOfMeasurements is 16.

maxNoOfIRATMeasurements

Maximum number of IRATs for which Measurements of Cell-ID

IRATMeasured Results Info List may be included in the Position
Calculation Request message. The value for
maxNoOfIRATMeasurements is 16.

9.1.4 Position Calculation Response
Table 8
IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.2.2.24 YES reject
Transaction 1D M 9.2.2.28 -
UE Position Estimate | M Geographical YES ignore
Area
9.2.2.6
Criticality Diagnostics | O 9.2.24 YES ignore
Accuracy Fulfilment o 9.2.2.40 YES ignore
Indicator
Velocity Estimate o] 9.2.2.98 YES ignore
9.1.5 POSITION CALCULATION FAILURE
Table 9
IE/Group Name Presence Range IE type and Semantics Criticality | Assigned
reference description Criticality
Message Type M 9.2.2.24 YES reject
Transaction 1D M 9.2.2.28 —
Cause M 9.2.2.3 YES ignore
Criticality Diagnostics | O 9.2.2.4 YES ignore
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9.1.6 Information Exchange Initiation Request

Table 10
IE/Group Name Presence Range IE Type Semantics Criticality | Assigned
and Description Criticality
Reference
Message Type M 9.2.2.24 YES reject
Transaction ID M 9.2.2.28 -
Information Exchange ID M 9.2.2.19 YES reject
CHOICE Information M YES reject
Exchange Object Type
>Reference Position -
>>Reference Position M Geographi | For RNC- -
Estimate/UE Initial cal Area centric
Position 9.2.2.6 mode.
>Additional Information
Exchange Object Types
>>Reference Position
UC-ID
>>>UTRAN Cell M UTRAN For SAS- YES reject
Identifier/UE Initial Cell centric
Position Identifier mode.
9.2.2.37
>>Cell-ID Measured
Results Sets
>>>Cell-ID M 9.2.2.152 YES ignore
Measured Results
Sets
Information Type M 9.2.2.22 YES reject
Information Report M 9.2.2.21 YES reject
Characteristics
GPS-UTRAN Time C-GPS 9.2.2.18 YES reject
Relationship Uncertainty
GANSS-UTRAN Time C-GANSS 9.2.2.121 YES reject
Relationship Uncertainty
IMSI @) 9.2.2.158 YES ignore
IMEI ) 9.2.2.159 YES ignore
Table 11
Condition Explanation
GPS The IE shall be present if the information requested in
the Information Type IE contains GPS-related data
GANSS The IE shall be present if the information requested in
the Information Type IE contains GANSS-related data

Table 11a

Range bound

Explanation

maxNoOfMeasurements

Maximum number of Measurements of Cell-ID Measured
Results Sets. The value for maxNoOfMeasurements is 16.
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9.1.7 Information Exchange Initiation Response
Table 12
IE/Group Name Presence Range IE Type Semantics Criticality | Assigned
and Description Criticality
Reference
Message Type M 9.2.2.24 YES reject
Transaction ID M 9.2.2.28 -
Information Exchange ID M 9.2.2.19 YES ignore
CHOICE Information o YES ignore
Exchange Object Type
>Reference Position -
>>Requested Data M 9.2.2.26 -
Value
Criticality Diagnostics (0] 9.2.2.4 YES ignore
9.1.8 Information Exchange Initiation Failure
Table 13
IE/Group Name Presence Range IE Type Semantics Criticality | Assigned
and Description Criticality
Reference
Message Type M 9.2.2.24 YES reject
Transaction ID M 9.2.2.28 -
Information Exchange 1D M 9.2.2.19 YES ignore
Cause M 9.2.2.3 YES ignore
Criticality Diagnostics (@) 9.2.24 YES ignore
9.1.9 Information Report
Table 14
IE/Group Name Presence Range IE Type Semantics Criticality | Assigned
and Description Criticality
Reference
Message Type M 9.2.2.24 YES ignore
Transaction ID M 9.2.2.28 —
Information Exchange 1D M 9.2.2.19 YES ignore
CHOICE Information M YES ignore
Exchange Object Type
>Reference Position -
>>Requested Data M 9.2.2.27 -
Value Information
9.1.10 Information Exchange Termination Request
Table 15
IE/Group Name Presence Range IE Type Semantics Criticality | Assigned
and Description Criticality
Reference
Message Type M 9.2.2.24 YES ignore
Transaction ID M 9.2.2.28 -
Information Exchange ID M 9.2.2.19 YES ignore
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9.1.11 Information Exchange Failure Indication
Table 16
IE/Group Name Presence Range IE Type Semantics Criticality | Assigned
and Description Criticality
Reference
Message Type M 9.2.2.24 YES ignore
Transaction ID M 9.2.2.28 -
Information Exchange ID M 9.2.2.19 YES ignore
Cause M 9.2.23 YES ignore
9.1.12 Error Indication
Table 17
IE/Group Name Presence Range | IE type and Semantics Criticality Assigned
reference description Criticality
Message Type M 9.2.2.24 YES ignore
Transaction 1D M 9.2.2.28 -
Cause 0] 9.2.2.3 YES ignore
Criticality Diagnostics | O 9.2.24 YES ignore
9.1.13 POSITION INITIATION REQUEST
Table 17a
IE/Group Name Presence Range IE type Semantics Criticality Assigned
and description Criticality
reference
Message Type M 9.2.2.24 YES reject
Transaction 1D M 9.2.2.28 -
Request Type M 9.2.2.50 YES reject
UE Positioning Capability M 9.2.251 YES reject
UTRAN Cell Identifier M 9.2.2.37 YES reject
Vertical Accuracy Code 0] 9.2.2.39 YES ignore
Response Time 0] 9.2.2.52 YES ignore
Positioning Priority o 9.2.2.53 YES ignore
Client Type 0] 9.2.2.54 YES ignore
Include Velocity 0] 9.2.2.97 YES ignore
Periodic Location Info (0] 9.2.2.107 YES ignore
IMSI (0] 9.2.2.158 YES ignore
IMEI o] 9.2.2.159 YES ignore
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Table 17b
IE/Group Name Presence Range IE type Semantics Criticality Assigned
and description Criticality
reference
Message Type M 9.2.2.24 YES reject
Transaction 1D M 9.2.2.28 -
UE Position Estimate M Geographi YES reject
cal Area
9.2.2.6
Position Data M 9.2.2.65 YES ignore
Accuracy Fulfilment (0] 9.2.2.40 YES ignore
Indicator
Velocity Estimate 0] 9.2.2.98 YES ignore
9.1.15 position INITIATION Failure
Table 17c
IE/Group Name Presence Range IE type Semantics Criticality Assigned
and description Criticality
reference
Message Type M 9.2.2.24 YES reject
Transaction 1D M 9.2.2.28 -
Cause M 9.2.2.3 YES ignore
Criticality Diagnostics (@) 9.2.24 YES ignore
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Table 17d
IE/Group Name Presence Range IE type Semantics Criticality Assigned
and description Criticality
reference
Message Type M 9.2.2.24 YES reject
Transaction 1D M 9.2.2.28 -
Positioning Method M 9.2.2.55 YES reject
RNC Response Time M Positioning | Indicates the YES ignore
Response interval
Time allowed for a
9.2.2.69 RNC
response, or
the periodic
reporting
interval if
Amount of
Reporting IE
is present.
Positioning Priority (0] 9.2.2.53 YES ignore
Environment (0] 9.2.2.62 YES ignore
Characterisation
U-TDOA Positioning 0.1 Only present YES reject
if Positioning
Method is U-
TDOA
>U-TDOA Bit Count M 9.2.2.56 Used if UE is -
in
CELL_FACH
mode
>U-TDOA Time Interval M 9.2.2.57 Used if UE is -
in
CELL_FACH
mode
GPS Positioning 0.1 Only present YES reject
if Positioning
Method is A-
GPS
>GPS Positioning M 9.2.2.101 -
Instructions
>Requested Data Value (@) 9.2.2.26 -
OTDOA Assistance Data 0.1 Only present YES reject
if Positioning
Method is
OTDOA
>UE Positioning OTDOA M 9.2.2.59 -
Assistance data
Include Velocity (@) 9.2.2.97 YES ignore
Amount of Reporting (0] 9.2.2.108 Amount of YES ignore
reports for
periodic
reporting.
Cell-ID Positioning 0.1 Only YES ignore
present if
Positioning
Method is
Cell-ID
>Requested Cell-ID M 9.2.2.112 -
Measurements
GANSS Positioning 0.1 Only present YES reject
if Positioning
Method is
GNSS
>GANSS Positioning M 9.2.2.120 -
Instructions
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| >Requested DataValue | O | | 9.2.226 ] | — | |
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9.1.17 position activation response

Table 17e
IE/Group Name Presence Range IE type Semantics Criticality Assigned
and description Criticality
reference
Message Type M 9.2.2.24 YES reject
Transaction 1D M 9.2.2.28 -
UE Position Estimate Info (0] 9.2.2.102 | Position YES ignore
information
for UE based
positioning
methods
GPS Measured Results 0..<ma GLOBAL reject
xNoOfS
ets>
>GPS Measured Results M 9.2.2.12 -
Cell-ID Measured Results 0..<ma GLOBAL reject
Sets xNoOf
Measur
ements
>
>Cell-ID Measured Results | M 9.2.2.31 -
Info List
OTDOA Measured Results 0..<ma GLOBAL reject
Sets xNoOf
Measur
ements
>
>0OTDOA Measured M 9.2.2.32 -
Results Info List
UTDOA Group o 9.2.2.74 YES reject
Velocity Estimate o 9.2.2.98 YES ignore
Measurement Instructions (0] 9.2.2.109 YES ignore
Used
GANSS Measured Results 0..<ma GLOBAL reject
xNoOfS
ets>
>GANSS Measured M 9.2.2.117 -
Results
Required GPS Assistance (0] Additional YES ignore
Data GPS
Assistance
Data
Required
9.2.2.128
Required GANSS (0] Additional YES ignore
Assistance Data GANSS
Assistance
Data
Required
9.2.2.129
OTDOA Reference Cell Info | O OTDOA YES reject
Reference
Cell Info
SAS-
centric
mode
9.2.2.153
Cell-ID IRAT Measured 0..<ma GLOBAL ignore
Results Sets XNoOfl
RATMe
asurem
ents>
>|RAT Measured Results M 9.2.2.155 -
Info List
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Range bound

Explanation

maxNoOfSets Maximum number of sets of Measured Results included in the
Position Activation Response message. The value for maxNoOfSets
is 3.

maxNoOfMeasurements Maximum number of Measurements of Cell-ID Measured Results

Info List and OTDOA Measured Results Info List included in the
Position Activation Response message. The value for
maxNoOfMeasurements is 16.

maxNoOfIRATMeasurements

Maximum number of IRATSs for which Measurements of Cell-ID

IRATMeasured Results Info List may be included in the Position
Activation Response message. The value for
maxNoOfIRATMeasurements is 16.

9.1.18 position ACTIVATION Failure

Table 179
IE/Group Name Presence Range IE type Semantics Criticality Assigned
and description Criticality
reference
Message Type M 9.2.2.24 YES reject
Transaction 1D M 9.2.2.28 -
Cause M 9.2.2.3 YES ignore
Criticality Diagnostics (@) 9.2.24 YES ignore
9.1.19 Position Parameter modification
Table 17h
IE/Group Name Presence Range IE type and Semantics Criticality Assigned
reference description Criticality
Message Type M 9.2.2.24 YES ignore
Transaction 1D M 9.2.2.28 -
UTRAN Cell Identifier @) 9.2.2.37 YES reject
UTDOA Group ©) 9.2.2.74 YES reject
RRC State Change 0] 9.2.2.110 YES ignore
9.1.20 ABORT
Table 17i
IE/Group Name Presence Range IE type and Semantics Criticality Assigned
reference description Criticality
Message Type M 9.2.2.24 YES ignore
Transaction 1D M 9.2.2.28 -
Cause M 9.2.2.3 YES ignore
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9.1.21 position Periodic Report
Table 17.k
IE/Group Name Presence Range IE type Semantics Criticality Assigned
and description Criticality
reference
Message Type M 9.2.2.24 YES ignore
Transaction 1D M 9.2.2.28 -
UE Position Estimate Info (0] 9.2.2.102 YES ignore
Velocity Estimate o 9.2.2.98 YES ignore
GPS Measured Results 0..<ma GLOBAL ignore
xNoOfS
ets>
>GPS Measured Results M 9.2.2.12 -
Cell-ID Measured Results 0..<ma GLOBAL ignore
Sets XxNoOf
Measur
ements
>
>Cell-ID Measured Results | M 9.2.2.31 -
Info List
OTDOA Measured Results 0..<ma GLOBAL ignore
Sets XxNoOf
Measur
ements
>
>0OTDOA Measured M 9.2.2.32 -
Results Info List
Cause (0] 9.2.2.3 YES ignore
GANSS Measured Results 0..<ma GLOBAL ignore
xNoOfS
ets>
>GANSS Measured M 9.2.2.117 -
Results
Required GPS Assistance (0] Additional YES ignore
Data GPS
Assistance
Data
Required
9.2.2.128
Required GANSS (0] Additional YES ignore
Assistance Data GANSS
Assistance
Data
Required
9.2.2.129
OTDOA Reference Cell Info | O OTDOA YES reject
Reference
Cell Info
SAS-
centric
mode
9.2.2.153
Cell-ID IRAT Measured 0..<ma GLOBAL ignore
Results Sets XNoOfl
RATMe
asurem
ents>
>|RAT Measured Results M 9.2.2.155 -
Info List
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Table 17.1

Range bound

Explanation

maxNoOfSets Maximum number of sets of Measured Results included in the
Position Periodic Report message. The value for maxNoOfSets is 3.
maxNoOfMeasurements Maximum number of Measurements of Cell-ID Measured Results

Info List and OTDOA Measured Results Info List included in the
Position Periodic Report message. The value for
maxNoOfMeasurements is 16.

maxNoOfIRATMeasurements

Maximum number of IRATSs for which Measurements of Cell-ID
IRATMeasured Results Info List may be included in the Position
Periodic Report message. The value for
maxNoOfIRATMeasurements is 16.

9.1.22 position Periodic Result

Table 17.m
IE/Group Name Presence Range IE type Semantics Criticality Assigned
and description Criticality
reference
Message Type M 9.2.2.24 YES ignore
Transaction 1D M 9.2.2.28 -
UE Position Estimate (0] Geographi YES ignore
cal Area
9.2.2.6
Velocity Estimate o 9.2.2.98 YES ignore
Position Data 0] 9.2.2.65 YES ignore
Accuracy Fulfilment (0] 9.2.2.40 YES ignore
Indicator
Cause 0] 9.2.23 YES ignore
9.1.23 Position Periodic Termination
Table 17.n
IE/Group Name Presence Range | IE type and Semantics Criticality Assigned
reference description Criticality
Message Type M 9.2.2.24 YES ignore
Transaction 1D M 9.2.2.28 -
Periodic Position (0] 9.2.2.111 YES ignore
Termination Cause

9.2

9.2.1 General

Information Element Functional Definitions and Contents

Clause 9.2 presents the PCAP | E definitions in tabular format. The corresponding ASN.1 definitions are presented in
clause 9.3. In case there is contradiction between the tabular format in clause 9.2 and the ASN.1 definition, the ASN.1
shall take precedence, except for the definition of conditions for the presence of conditional elements, where the tabular

format shall take precedence.

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

of bits:

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

- Thelast bit (rightmost bit) contains the least significant bit (LSB);
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- When importing bitstrings from other specifications, the first bit of the bitstring contains the first bit of the
concerned information;

9.2.2 Radio Network Layer Related IEs

9.2.2.1 Almanac and Satellite Health SIB
Table 18
IE/Group Name Presence Range IE Type and Semantics Description
Reference
GPS Almanac and Satellite M 9.2.2.9
Health
SatMask M BIT indicates the satellites that
STRING(1..32) contain the pages being
broadcast in this data set
LSB TOW M BIT STRING (8)
9.2.2.2 Altitude and direction
Table 19
IE/Group Name Presence Range IE type and Semantics description
reference
Direction of Altitude M ENUMERATED
(Height, Depth)
Altitude M INTEGER ( The relation between the
0..2"%-1) value (N) and the altitude
(a) in meters it describes
is N < a < N+1, except for
N=2"°-1 for which the
range is extended to
include all greater values
of (a).
9.2.2.3 Cause

The purpose of the cause information element isto indicate the reason for a particular event for the whole protocol.
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Table 20

IE/Group Name

Presence

Range

IE Type and Reference

Semantics
Description

CHOICE Cause Group

>Radio Network Layer

>>Radio Network Layer
Cause

ENUMERATED

(invalid reference information,
information temporarily not available,
information provision not supported for
the object,

position calculation error: invalid GPS
measured results,

position calculation error: invalid Cell-
ID measured results,

position calculation error: invalid
OTDOA measured results,

position calculation error: A-GPS
positioning method not supported,
position calculation error: Cell-ID
positioning method not supported,
position calculation error: OTDOA
positioning method not supported,
Initial UE Position Estimate missing,
position calculation error: invalid U-
TDOA measured results,

position calculation error: U-TDOA
positioning method not supported,
position calculation error: U-TDOA
positioning method not supported in
specified UTRAN cell,

positioning method not supported,
loss of contact with UE,

SAS unable to perform U-TDOA
positioning within Response Time,
Location measurement failure,

UE Positioning Error: Not enough
OTDOA cells,

UE Positioning Error: Not enough GPS
Satellites,

UE Positioning Error: Reference Cell
not serving cell,

UE Positioning Error: Not
Accomplished GPS Timing of Cell
Frames,

UE Positioning Error: Undefined Error,
position calculation error: invalid
Galileo measured results,

position calculation error: A-Galileo
positioning method not supported,
UE Positioning Error: Not enough
Galileo Satellites,

UE Positioning Error: Not
Accomplished Galileo Timing of Cell
Frames,

UE Positioning Error: Assistance Data
Missing

position calculation error: invalid
GLONASS measured results,
position calculation error: invalid
GANSS measured results,

position calculation error: A-GANSS
positioning method not supported,
UE Positioning Error: Not enough
GANSS Satellites,

UE Positioning Error: Not
Accomplished GANSS Timing of Cell
Frames

)

>Transport Layer

>>Transport Layer Cause

ENUMERATED
(Transport Resource Unavailable,
Unspecified,

)

>Protocol
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>>Protocol Cause

M

ENUMERATED
(Transfer Syntax Error,

Abstract Syntax Error (Reject),
Abstract Syntax Error (Ignore and

Notify),

Message not Compatible with

Receiver State,
Semantic Error,
Unspecified,

Abstract Syntax Error (Falsely

Constructed Message),

)

>Misc

>>Misc Cause

ENUMERATED
(Processing Overload,
Hardware Failure,
O&M Intervention,
Unspecified,

)

The meaning of the different cause values is described in the following table. In general, "not supported” cause values
indicate that the concerning capability is missing. On the other hand, "not available" cause values indicate that the
concerning capability is present, but insufficient resources were available to perform the requested action.
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Table 21

Radio Network Layer cause

Meaning

Invalid reference information

The reference information (GPS-UTRAN Time Relationship
Uncertainty and/or Initial UE Position Estimate) provided by the
RNC are invalid

Information temporarily not
available

The information requested by RNC is temporarily not available

Information Provision not supported
for the object

The SAS does not support provision of the requested information
for the concerned object types

Position calculation error: invalid
GPS measured results

The SAS cannot calculate position due to invalid GPS measured
results

Position calculation error: invalid
Cell-ID measured results

The SAS cannot calculate position due to invalid Cell-ID measured
results

Position calculation error: invalid
OTDOA measured results

The SAS cannot calculate position due to invalid OTDOA
measured results

Position calculation error: A-GPS
positioning method not supported

The SAS cannot calculate position because it does not support the
A-GPS positioning method

Position calculation error: Cell-ID
positioning method not supported

The SAS cannot calculate position because it does not support the
Cell-ID positioning method

Position calculation error: OTDOA
positioning method not supported

The SAS cannot calculate position because it does not support the
OTDOA positioning method

Position calculation error: invalid U-
TDOA measured results

The SAS cannot calculate position due to invalid U-TDOA
measured results

Position calculation error: U-TDOA
positioning method not supported

The SAS cannot calculate position because it does not support the
U-TDOA positioning method

Position calculation error: U-TDOA
positioning method not supported
in specified UTRAN cell

The SAS cannot calculate position because it does not support the
U-TDOA positioning method in the specified UTRAN cell

Positioning method not supported

The RNC does not support the requested positioning method

Loss of contact with UE

The RNC reports that it has lost contact with the UE

SAS unable to perform U-TDOA
positioning within Response Time

The SAS did not send a U-TDOA position estimate within the
interval defined by the Response Time IE

Location measurement failure

The SRNC cannot deliver the requested positioning measurement
due to measurement failure.

UE Positioning Error: Not enough
OTDOA cells

The SRNC cannot deliver the requested positioning measurement
due to UE positioning error reported by the UE with error reason
'Not enough OTDOA cells'.

UE Positioning Error: Not enough
GPS Satellites

The SRNC cannot deliver the requested positioning measurement
due to UE positioning error reported by the UE with error reason
'‘Not enough GPS Satellites'.

UE Positioning Error: Reference
Cell not serving cell

The SRNC cannot deliver the requested positioning measurement
due to UE positioning error reported by the UE with error reason
'Reference Cell not serving cell'

UE Positioning Error: Not
Accomplished GPS Timing of Cell
Frames

The SRNC cannot deliver the requested positioning measurement
due to UE positioning error reported by the UE with error reason
'Not Accomplished GPS Timing of Cell Frames'

UE Positioning Error: Undefined
Error

The SRNC cannot deliver the requested positioning measurement
due to UE positioning error reported by the UE with error reason
'Undefined Error’

Position calculation error: invalid
Galileo measured results

The SAS cannot calculate position due to invalid Galileo measured
results

Position calculation error: A-Galileo
positioning method not supported

The SAS cannot calculate position because it does not support the
A-Galileo positioning method

UE Positioning Error: Not enough
Galileo Satellites

The SRNC cannot deliver the requested positioning measurement
due to UE positioning error reported by the UE with error reason
'Not enough Galileo Satellites'.

UE Positioning Error: Not
Accomplished Galileo Timing of
Cell Frames

The SRNC cannot deliver the requested positioning measurement
due to UE positioning error reported by the UE with error reason
'Not Accomplished Galileo Timing of Cell Frames'

UE Positioning Error: Assistance
Data Missing

The SRNC cannot deliver the requested positioning measurement
due to UE positioning error reported by the UE with error reason
'Assistance Data Missing'

Position calculation error: invalid
GLONASS measured results

The SAS cannot calculate position due to invalid GLONASS
measured results

Position calculation error: invalid
GANSS measured results

The SAS cannot calculate position due to invalid GANSS
measured results
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Position calculation error: A-
GANSS positioning method not
supported

The SAS cannot calculate position because it does not support any
A-GANSS positioning method

UE Positioning Error: Not enough
GANSS Satellites

The SRNC cannot deliver the requested positioning measurement
due to UE positioning error reported by the UE with error reason
‘Not Enough GANSS Satellites'.

UE Positioning Error: Not
Accomplished GANSS Timing of
Cell Frames

The SRNC cannot deliver the requested positioning measurement
due to UE positioning error reported by the UE with error reason
'Not Accomplished GANSS Timing of Cell Frames'

Table 22

Transport Network Layer cause

Meaning

Transport resource unavailable

The required transport resources are not available

Unspecified

Sent when none of the above cause values applies but still the
cause is Transport Network Layer related

Table 23

Protocol cause

Meaning

Abstract Syntax Error (Reject)

The received message included an abstract syntax error and the
concerning criticality indicated "reject” (see clause 10.3)

Abstract Syntax Error (Ignore and
Notify)

The received message included an abstract syntax error and the
concerning criticality indicated "ignore and notify" (see
clause 10.3)

Abstract syntax error (falsely
constructed message)

The received message contained IEs or IE groups in wrong order
or with too many occurrences (see clause 10.3)

Message not Compatible with
Receiver State

The received message was not compatible with the receiver state
(see clause 10.4)

Semantic Error

The received message included a semantic error (see
clause 10.4)

Transfer Syntax Error

The received message included a transfer syntax error (see
clause 10.2)

Unspecified

Sent when none of the above cause values applies but still the
cause is Protocol related

Table 24

Miscellaneous cause

Meaning

Processing Overload

RNC/SAS processing overload

Hardware Failure

RNC/SAS hardware failure

O&M Intervention

Operation and Maintenance intervention related to RNC/SAS
equipment

ETSI TS 125 453 V11.1.0 (2013-07)

Unspecified Sent when none of the above cause values applies and the
cause is not related to any of the categories Radio Network
Layer, Transport Network Layer or Protocol
9.224 Criticality Diagnostics

The Criticality Diagnostics IE is sent by the RNC or the SAS when parts of a received message have not been
comprehended or are missing. It contains information about which |E was not comprehended or is missing.

For further details on how to use the Criticality Diagnostics | E, see annex A.
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Table 25
IE/Group Name Presence Range IE type and Semantics description
reference

Procedure Code (0] INTEGER
(0..255)

Triggering Message (0] ENUMERAT | The Triggering Message is
ED (initiating | used only if the Criticality
message, Diagnostics is part of Error
successful Indication.
outcome,
unsuccessful
outcome,
outcome)

Procedure Criticality (@) ENUMERAT | This Procedure Criticality is
ED (reject, used for reporting the
ignore, Criticality of the Triggering
notify) message

(Procedure).

Transaction ID 0] 9.2.2.28

Information Element 0..<maxnoof

Criticality Diagnostics errors>

>|E Criticality M ENUMERAT | The IE Criticality is used for
ED (reject, reporting the criticality of the
ignore, triggering IE. The value
notify) 'Ignore" shall never be used.
>|E Id M INTEGER The IE Id of the not
(0..65535) understood or missing IE as
defined in the ASN.1 part of
the specification.
>Repetition Number (0] INTEGER The Repetition Number IE
(0..255) gives
- in case of a not
understood IE:
The number of
occurrences of the
reported IE up to and
including the not
understood occurrence
- in case of a missing IE:
The number of
occurrences up to but
not including the
missing occurrence.
Note: All the counted
occurrences of the reported
IE must have the same top-
down hierarchical message
structure of IEs with
assigned criticality above
them.
>Message Structure (0] 9.2.2.23 The Message Structure IE
describes the structure
where the not understood or
missing IE was detected.
This IE is included if the not
understood IE is not the top
level of the message.
>Type of Error M ENUMERAT
ED(not
understood,
missing, ...)
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Range bound

Explanation

maxnooferrors

Maximum number of IE errors allowed to be reported with a single
message. The value for maxnooferrors is 256.

9.2.25

DGPS Corrections

This |E contains DGPS corrections, which may be employed to compensate for ranging errors due to atmospheric delay,
orbital modelling, and satellite clock drift.

Table 27
IE/Group Name | Presence Range IE Type and Semantics Criticality | Assigned
Reference Description Criticality
GPS TOW sec M INTEGER In seconds -
(0..604799) GPS time-of-week
when the DGPS
corrections were
calculated
Status/Health M ENUMERATED -
(UDRE scale 1.0,
UDRE scale 0.75,
UDRE scale 0.5,
UDRE scale 0.3,
UDRE scale 0.2,
UDRE scale 0.1,
no data, invalid
data)
DPGS C- 1..<maxS -
information Status/Hea | at>
Ith
>SatlD M INTEGER (0..63) Identifies the satellite -
and is equal to (SV ID
No - 1) where SV ID
No is defined in ICD-
GPS-200 [10].
>|IODE M INTEGER (0..255) -
>UDRE M ENUMERATED The value in this field -
(UDRE <1.0 m, shall be multiplied by
1.0m < UDRE < the UDRE Scale
4.0m, Factor in the IE
4.0m < UDRE < Status/Health to
8.0m, determine the final
8.0m < UDRE) UDRE estimate for
the particular satellite.
>PRC M INTEGER (- Scaling factor 0.32 -
2047..2047.) Meters
>Range Rate M INTEGER (- Scaling factor 0.032 -
Correction 127..127) meters/sec
>DGNSS (0] 9.2.2.154 YES ignore
Validity Period
Table 28
Condition Explanation

Status/Health

This IE shall be present if the Status/Health IE is not
equal to "no data" or "invalid data"
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Table 29

Range bound Explanation
maxSat Maximum number of satellites for which data is included in this IE.
The value of maxSat is 16.

9.2.2.6 Geographical Area

Geographical Area |E isused to identify an area using geographical coordinates. The reference system isthe same as
theone used in TS 23.032 [11].
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Table 30
IE/Group Name Presence Range IE type and Semantics description
reference
CHOICE Geographical Area
>Point Ellipsoid point
>>Geographical M 9.2.2.7
Coordinates
>Point With Uncertainty Ellipsoid point with
uncertainty circle
>>Geographical M 9.2.2.7
Coordinates
>>Uncertainty Code M INTEGER ( The uncertainty "r"
0..127) expressed in meters is
derived from the
"Uncertainty Code" k by
r=10x(1.1%1)
>Polygon List of Ellipsoid points
>>Polygon 1..<maxnoofPoints>
>>>Geographical M 9.2.2.7
Coordinates
>Ellipsoid point with
uncertainty Ellipse
>>Geographical M 9.2.2.7
Coordinates
>>Uncertainty Ellipse M 9.2.2.30
>>Confidence M INTEGER ( In percentage
0..100)
>Ellipsoid point with
altitude
>>Geographical M 9.2.2.7
Coordinates
>>Altitude and direction M 9.2.2.2
>Ellipsoid point with
altitude and uncertainty
Ellipsoid
>>Geographical M 9.2.2.7
Coordinates
>>Altitude and direction M 9.2.2.2
>>Uncertainty Ellipse M 9.2.2.30
>>Uncertainty Altitude M INTEGER ( The uncertainty altitude
0..127) 'h* expressed in metres is
derived from the
‘Uncertainty Altitude' k,
by:
h=45x(1.025%1)
>>Confidence M INTEGER ( In percentage
0..100)
>Ellipsoid Arc
>>Geographical M 9.2.2.7
Coordinates
>>Inner radius M INTEGER ( The relation between the
0..2'%-1) value (N) and the radius
(r) in meters it describes
is BN<r <5(N+1), except
for N=2"°-1 for which the
range is extended to
include all grater values
of (n).
>>Uncertainty radius M INTEGER ( The uncertainty "r" is
0..127) derived from the
"Uncertainty radius" k by
r=10x(1.1%1)
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IE/Group Name Presence Range IE type and Semantics description
reference
>>QOffset angle M INTEGER ( The relation between the
0..179) value (N) and the angle
(a) in degrees it
describes is
2N< a <2(N+1)
>>|ncluded angle M INTEGER ( The relation between the
0..179) value (N) and the angle
(a) in degrees it
describes is
2N< a <2(N+1)
>>Confidence M INTEGER (
0..100)
Table 31
Range bound Explanation
maxnoofPoints Maximum no. of points in polygon. Value is 15.
9.2.2.7 Geographical Coordinates

This |E contains the geographical coordinates.

Table 32
IE/Group Name Presence Range IE type and Semantics description
reference
Latitude Sign M ENUMERATED
(North, South)
Degrees Of Latitude M INTEGER ( The IE value (N) is
0..2%%1) derived by this formula:
N<2?* X /90 < N+1
X being the latitude in
degree (0°.. 90°)
Degrees Of Longitude M INTEGER ( The IE value (N) is
-2%.2%.1) derived by this formula:
N<2%* X /360 < N+1
X being the longitude in
degree (-180°..+180°)

9.2.2.8 GPS Acquisition Assistance

This |E contains parameters that enable fast acquisition of the GPS signals in UE-assisted GPS positioning.
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Table 33
IE/Group Name Presence Range | IE Type and Semantics Criticality | Assigned
Reference Description Criticality
GPS TOW msec M INTEGER GPS Time of -
(0..6.048*10° | Week in
-1) milliseconds
(rounded down
to the nearest
millisecond
unit).
Satellite information 1..<ma -
xSat>
>SatlD M INTEGER Identifies the -
(0..63) satellite and is
equal to (SV
ID No - 1)
where SV ID
No is defined
in ICD-GPS-
200 [10].
>Doppler (0" order M INTEGER (- | Scaling factor -
term) 2048..2047) | 2.5Hz
>Extra Doppler 0.1 -
>>Doppler (1§t order M INTEGER (- | Scaling factor -
term) 42..21) 1/42
>>Doppler M ENUMERAT | InHz -
Uncertainty ED
(12.5,25,50,
100,200,...)
>Code Phase M INTEGER In Chips, -
(0..1022) specifies the
centre of the
search window
>Integer Code Phase M INTEGER Number of -
(0..19) 1023 chip
segments
>GPS Bit number M INTEGER Specifies GPS -
(0..3) bit number (20
1023 chip
segments)
>Code Phase Search M ENUMRATE | Specifies the -
Window D width of the
(1023,1,2,3, search
4.6,8,12,16,2 | window.
4,32,48,64,9
6,128,192)
>Azimuth and 0.1 -
Elevation
>>Azimuth M INTEGER Scaling factor -
(0..31) 11.25 Degrees
>>Elevation M INTEGER Scaling factor -
0..7) 11.25 Degrees
>>Azimuth and 0.1 YES ignore
Elevation LSB
>>>Azimuth LSB M INTEGER Scale factor -
(0..15) 0.703125.
The full
satellite
azimuth is
constructed as
'‘Azimuth’ x
11.25 +
'‘Azimuth LSB'
x 0.703125
degrees.
>>>Elevation LSB M INTEGER Scale factor -
(0..15) 0.703125.
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The full
satellite
elevation is
constructed as
‘Elevation' x
11.25 +
‘Elevation LSB'
x 0.703125
degrees.

UTRAN GPS Reference (0]
Time

9.2.2.103 This IE may YES ignore
only be
present if SAS
operates in
SAS-centric
mode.

GPS Reference Time (0]
Uncertainty

9.2.2.132 This IE may YES ignore
only be
present if SAS
operates in
SAS-centric
mode.

Table 34

Range bound

Explanation

mMaxSat

Maximum number of satellites for which data is included in this IE.
The value of maxSat is 16.

9229 GPS Almanac and Satellite Health

This |E contains a reduced-precision subset of the clock and ephemeris parameters.
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IE/Group Name

Presence

Range

IE Type and
Reference

Semantics
Description

Criticality

Assigned
Criticality

WNa

M

BIT STRING (8)

Satellite
information

1..<maxS
atAlmana
c>

>DatalD

BIT STRING (2)

See ICD-GPS-200 [10]

>SatlD

INTEGER (0..63)

Identifies the satellite
and is equal to (SV ID
No - 1) where SV ID No
is defined in ICD-GPS-
200 [10].

>e

BIT STRING (16)

Eccentricity (ICD-GPS-
200 [10])

>toa

BIT STRING (8)

Reference Time of
Almanac (ICD-GPS-
200 [10])

>0

BIT STRING (16)

Correction to Inclination
(semi-circles) (ICD-
GPS-200 [10])

>OMEGADOT

BIT STRING (16)

Rate of Right
Ascension (semi-
circles/sec) (ICD-GPS-
200 [10])

>SV Health

BIT STRING (8)

ICD-GPS-200 [10]

>A1/z

4

BIT STRING (24)

Semi-Major Axis
(meters)”? (ICD-GPS-
200 [10])

>OMEGAo

BIT STRING (24)

Longitude of Ascending
Node of Orbit Plane at
Weekly Epoch (semi-
circles) (ICD-GPS-200

[10])

>M0

BIT STRING (24)

Mean Anomaly at
Reference Time (semi-
circles) (ICD-GPS-200

[10])

>

BIT STRING (24)

Argument of Perigee
(semi-circles) (ICD-
GPS-200 [10])

>afy

BIT STRING (11)

apparent clock
correction (ICD-GPS-
200 [10])

>afy

BIT STRING (11)

apparent clock
correction (ICD-GPS-
200 [10])

SV Global Health

BIT STRING (364)

This enables GPS time
recovery and possibly
extended GPS
correlation intervals

Complete
Almanac Provided

BOOLEAN

This field indicates
whether the SAS
provided almanac for
the full GPS
constellation or not.
TRUE means complete
GPS almanac is
provided.

YES

ignore
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Table 36
Range bound Explanation
maxSatAlmanac Maximum number of satellites for which data is included in this IE.
The value of maxSatAlmanac is 32.

9.2.2.10 GPS Clock and Ephemeris Parameters

The |E contains the GPS clock information and GPS Ephemeris.
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Table 37
IE/Group Name Presence Range IE Type and Semantics Description
Reference
C/AorPonlL2 M BIT STRING | Code(s) on L2 Channel (ICD-
2 GPS-200 [10])
URA Index M BIT STRING | User Range Accuracy (ICD-
4 GPS-200 [10])
SV Health M BIT STRING | ICD-GPS-200 [10]
(6)
I0DC M BIT STRING | Issue of Data, Clock (ICD-GPS-
(10) 200 [10])
L2 P Data Flag M BIT STRING | ICD-GPS-200 [10]
1)
SF 1 Reserved M BIT STRING | ICD-GPS-200 [10]
(87)
Tep M BIT STRING | Estimated group delay
8 differential (ICD-GPS-200 [10])
toc M BIT STRING | apparent clock correction (ICD-
(16) GPS-200 [10])
af, M BIT STRING | apparent clock correction (ICD-
(8) GPS-200 [10])
afy M BIT STRING | apparent clock correction (ICD-
(16) GPS-200 [10])
afo M BIT STRING | apparent clock correction (ICD-
(22) GPS-200 [10])
Crs M BIT STRING | Amplitude of the Sine Harmonic
(16) Correction Term to the Orbit
Radius (meters) (ICD-GPS-200
[10])
An M BIT STRING | Mean Motion Difference From
(16) Computed Value (semi-
circles/sec) (ICD-GPS-200 [10])
Mo M BIT STRING | Mean Anomaly at Reference
(32) Time (semi-circles) (ICD-GPS-
200 [10])
Cuc M BIT STRING | Amplitude of the Cosine
(16) Harmonic Correction Term To
The Argument Of Latitude
(radians) (ICD-GPS-200 [10])
e M BIT STRING | Eccentricity (ICD-GPS-200 [10])
(32)
Cus M BIT STRING | Amplitude of the Sine Harmonic
(16) Correction Term To The
Argument Of Latitude (radians)
(ICD-GPS-200 [10])
(A" M BIT STRING | Semi-Major Axis (meters)™™
(32) (ICD-GPsS-200 [10])
toe M BIT STRING | Reference Time Ephemeris
(16) (ICD-GPS-200 [10])
Fit Interval Flag M BIT STRING | ICD-GPS-200 [10]
1)
AODO M BIT STRING | Age Of Data Offset (ICD-GPS-
(5) 200 [10])
Cic M BIT STRING | Amplitude of the Cosine
(16) Harmonic Correction Term To
The Angle Of Inclination
(radians) (ICD-GPS-200 [10])
OMEGA, M BIT STRING | Longitude of Ascending Node of
32) Orbit Plane at Weekly Epoch
(semi-circles) (ICD-GPS-200
[10])
Cis M BIT STRING | Amplitude of the Sine Harmonic
(16) Correction Term To The Angle
Of Inclination (radians) (ICD-
GPS-200 [10])
io M BIT STRING | Inclination Angle at Reference
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(32) Time (semi-circles) (ICD-GPS-
200 [10])
Crc M BIT STRING | Amplitude of the Cosine
(16) Harmonic Correction Term to

the Orbit Radius (meters) (ICD-
GPS-200 [10])

o M BIT STRING | Argument of Perigee (semi-
(32) circles) (ICD-GPS-200 [10])

OMEGAdot M BIT STRING | Rate of Right Ascension (semi-
(24) circles/sec) (ICD-GPS-200 [10])

Idot M BIT STRING | Rate of Inclination Angle (semi-
(14 circles/sec) (ICD-GPS-200 [10])

9.2.2.11 GPS lonospheric Model

The |E contains fields needed to model the propagation delays of the GPS signals through the ionosphere.

Table 38

IE/Group Name Presence Range IE Type and Reference Semantics Description

0o M BIT STRING (8) NOTE 1

ol M BIT STRING (8) NOTE 1

o2 M BIT STRING (8) NOTE 1

o3 M BIT STRING (8) NOTE 1

Bo M BIT STRING (8) NOTE 2

B M BIT STRING (8) NOTE 2

B2 M BIT STRING (8) NOTE 2

Bs M BIT STRING (8) NOTE 2

NOTE 1: The parameters o, are the coefficients of a cubic equation representing the amplitude of the
vertical delay (ICD-GPS-200 [10]).

NOTE 2: The parameters B, are the coefficients of a cubic equation representing the period of the
ionospheric model (ICD-GPS-200 [10]).
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92212 GPS Measured Results

The purpose of this information element is to provide reported GPS measurement information from the SRNC to the
SAS.

Table 39
IE/Group Name Presence Range IE Type Semantics Criticality | Assigned
and Description Criticality
Reference
GPS TOW msec M INTEGER GPS Time of -
(0..6.048*1 | Week in
0%-1) milliseconds
(rounded down to
the nearest
millisecond unit).
If the UTRAN
GPS reference
time Result is
present, this IE
shall be setto 0
by the transmitter
and ignored by
the receiver.
Measurement 1..<ma -
Parameters xSat>
>Satellite ID M INTEGER Identifies the -
(0..63) satellite and is
equal to (SV ID
No - 1) where SV
ID No is defined in
ICD-GPS-200
[10].
>C/No M INTEGER The estimate of -
(0..63) the carrier-to-
noise ratio of the
received signal
from the particular
satellite used in
the measurement.
It is given in units
of dB-Hz (Typical
levels will be in
the range of 20 —
50 dB-Hz).
>Doppler M INTEGER Hz, scale factor -
(-32768..- 0.2.
32768)
>Whole GPS Chips M INTEGER Unit in GPS chips -
(0..1022)
>Fractional GPS Chips | M INTEGER | Scale factor 27 -
(0..(2°-1))
>Multipath Indicator M ENUMERA | See NOTE 1 -
TED (NM,
low,
medium,
high)
>Pseudorange RMS M INTEGER See NOTE 2 -
Error (0..63)
UTRAN GPS Reference @) 9.2.2.104 This IE may only YES ignore
Time Result be present if SAS
operates in SAS-
centric mode.
GPS Reference Time (0] 9.2.2.132 YES ignore
Uncertainty
NOTE 1: Table 41 gives the mapping of the multipath indicator field.
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| NOTE 2: Table 42 gives the bitmapping of the Pseudorange RMS Error field.

Table 40

Range bound

Explanation

maxSat Maximum number of satellites for which data is included in this IE.
The value of maxSat is 16.
Table 41
Value Multipath Indication
NM Not measured
Low MP error < 5m
Medium 5m < MP error < 43m
High MP error > 43m
Table 42
Value Mantissa Exponent Floating-Point value, x; Pseudorange
value, P
0 000 000 0.5 P<0.5
1 001 000 0.5625 0.5 <= P < 0.5625
i X Y 0.5* (1 +x/8) * 2y Xi-1 <= P < Xi
62 110 111 112 104 <=P < 112
63 111 111 -- 112<=P
9.2.2.13 GPS Navigation Model

This |E contain information required to manage the transfer of precise navigation data to the GPS-capable UE.

Table 43
IE/Group Name Presence Range IE Type and Semantics Description
Reference
Satellite information 1..<maxS
at>
>SatlD M INTEGER Identifies the satellite and is
(0..63) equal to (SV ID No - 1) where
SV ID No is defined in ICD-
GPS-200 [10].
>Satellite Status M ENUMERAT | See NOTE
ED (NS_NN,
ES_SN,
ES_NN,
REVD)
>GPS Clock and Ephemeris C-Satellite 9.2.2.10
parameters status
NOTE:  The UE shall interpret enumerated symbols as follows.

Table 44
Value Indication
NS_NN New satellite, new Navigation Model
ES_SN Existing satellite, same Navigation Model
ES NN Existing satellite, new Navigation Model
REVD Reserved
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Table 45
Condition Explanation
Satellite status The IE shall be present if the Satellite Status IE is not
setto ES_SN
Table 46
Range bound Explanation

Maximum number of satellites for which data is included in this IE.
The value of maxSat is 16.

maxSat

9.2.2.14 GPS Real Time Integrity

Table 47
IE/Group Name Presence Range IE Type and Semantics Description
Reference
CHOICE Bad Satellites
Presence
>Bad Satellites
>>Satellite information 1..<maxSat
>
>>>BadSatID M INTEGER Identifies the satellite and is
(0..63) equal to (SV ID No - 1) where
SV ID No is defined in ICD-
GPS-200 [10].
>No Bad Satellites NULL
Table 48
Range bound Explanation
maxSat Maximum number of satellites for which data is included in this IE.
The value of maxSat is 16.
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9.2.2.15 GPS Reference Time

Table 49
IE/Group Name Presence Range | IE Type and Semantics Criticality | Assigned
Reference Description Criticality
GPS Week M INTEGER -
(0..1023)
GPS TOW msec M INTEGER GPS Time of -
(0..6.048*10° | Week in
-1) milliseconds
(rounded down
to the nearest
millisecond unit).
GPS TOW Assist 0.. -
<maxS
at>
>SatlD M INTEGER Identifies the -
(0..63) satellite and is
equal to (SV ID
No - 1) where
SVID Nois
defined in ICD-
GPS-200 [10].
>TLM Message M BIT STRING -
(14)
>Anti-Spoof M BOOLEAN -
>Alert M BOOLEAN -
>TLM Reserved M BIT STRING -
2)
UTRAN GPS Reference @) 9.2.2.103 This IE may only YES ignore
Time be present if
SAS operates in
SAS-centric
mode.
SFN-TOW Uncertainty (0] GPS- This IE may only YES ignore
UTRAN be present if
Time SAS operates in
Relationship | SAS-centric
Uncertainty mode.
9.2.2.18
Tutran-cps Drift Rate (0] 9.2.2.105 This IE may only YES ignore
be present if
SAS operates in
SAS-centric
mode.
GPS Reference Time (0] 9.2.2.132 This IE may only YES ignore
Uncertainty be present if
SAS operates in
SAS-centric
mode.
GPS Week Cycle o INTEGER Number of 1024 YES ignore
Number (0..7) GPS week
cycles occurred
since the GPS
zero time-point
(midnight of the
night of January
5, 1980/morning
of January 6,
1980). The first
1024 GPS
weeks since the
zero time-point
is GPS Week
Cycle Number 0.
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Table 50

Range bound Explanation

maxSat Maximum number of satellites for which data is included in this IE.
The value of maxSat is 16.
9.2.2.16 GPS Transmission TOW
Table 51
IE/Group Name Presence Range IE Type and Semantics Description
Reference
GPS Transmission TOW INTEGER The GPS time-of-week in
(0..604799) seconds

9.2.2.17 GPS UTC Model

The UTC Mode field contains a set of parameters needed to relate GPS time to Universal Time Coordinate (UTC).

Table 52

IE/Group Name | Presence | Range | IE Type and Reference | Semantics Description

A1 M BIT STRING (24) sec/sec (ICD-GPS-200
[10])

Ao M BIT STRING (32) seconds (ICD-GPS-200
[10])

tot M BIT STRING (8) seconds (ICD-GPS-200
[10])

At s M BIT STRING (8) seconds (ICD-GPS-200
[10])

WN; M BIT STRING (8) weeks (ICD-GPS-200
[10])

WN_sr M BIT STRING (8) weeks (ICD-GPS-200
[10])

DN M BIT STRING (8) days (ICD-GPS-200 [10])

At sp M BIT STRING (8) seconds (ICD-GPS-200
[10])

9.2.2.18 GPS-UTRAN Time Relationship Uncertainty

This |E contains the uncertainty of the GPS and UTRAN time relationship.

Table 53

Semantics
Description
RNC or SAS estimate

of uncertainty in
GPS-UTRAN time
relationship

IE/Group Name Presence | Range IE Type and Reference

GPS-UTRAN Time
Relationship Uncertainty

ENUMERATED

(50ns, 500ns, 1us, 10us,
1ms, 10ms, 100ms,
unreliable,...)
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9.2.2.19 Information Exchange ID

The Information Exchange 1D uniquely identifies any requested information per RNC-SAS pair.

Table 54
IE/Group Name Presence Range IE Type and Semantics Description
Reference
Information Exchange 1D INTEGER
(0 .. 2°20-1)
9.2.2.20 Void
9.2.2.21 Information Report Characteristics

The information report characteristics define how the reporting shall be performed.

Table 56
IE/Group Name Presence Range IE Type and Semantics Description
Reference
Information Report M ENUMERAT
Characteristics Type ED(On
Demand,
Periodic,
On
Modification,
)
CHOICE Information Report C-Periodic Indicates the frequency with
Periodicity which the SAS shall send
broadcast data reports.
>Min
>>Minutes M INTEGER
(1..60, ...)
>Hour
>>Hours M INTEGER
(1..24, ..)
Table 57
Condition Explanation
Periodic This IE shall be present if the Information Report
Characteristics Type IE indicates 'periodic'
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9.2.2.22 Information Type

The Information Type indicates which kind of information the SAS shall provide.

Table 58
IE/Group Name Presence Range | IE Type and Semantics Criticality | Assigned
Reference Description Criticality
CHOICE Information Type -
>Implicit -
>>Method Type M 9.2.2.25 -
>Explicit -
>>Explicit Information 1..<max -
noofExp
Info>
>>>CHOICE Explicit M -
Information Item
>>>>Almanac and NULL -
Satellite Health
>>>>UTC Model -
>>>>>Transmission M 9.2.2.29 -
TOW Indicator
>>>>|onospheric Model -
>>>>>Transmission M 9.2.2.29 -
TOW Indicator
>>>>Navigation Model -
>>>>>Transmission M 9.2.2.29 -
TOW Indicator
>>>>>Nav. Model 0.1 -
Additional Data
>>>>>>GPS M INTEGER -
Week (0..1023)
>>>>>>GPS_Toe M INTEGER GPS time of -
(0..167) ephemeris in
hours of the
latest
ephemeris set
>>>>>>T-Toe limit | M Integer ephemeris age -
(0..10) tolerance in
hours
>>>>>>Satellite 0..<max -
related data Sat>
>>>>>>>SatlD M INTEGER Identifies the -
(0..63) satellite and is
equal to (SV
ID No - 1)
where SV ID
No is defined
in ICD-GPS-
200 [10].
>>>>>>>|0DE M INTEGER Issue of Data -
(0..255) Ephemeris for
SatlD
>>>>DGPS NULL -
Corrections
>>>>Reference Time NULL -
>>>>Acquisition NULL -
Assistance
>>>>Real Time NULL -
Integrity
>>>>Almanac and -
Satellite Health SIB
>>>>>Transmission M 9.2.2.29 -
TOW Indicator
>>>>Reference NULL This IE may -
Location only be
present if SAS
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operates in
SAS-centric
mode.
>>>> GANSS -
Common Data
>>>>>GANSS ENUMERAT -
Reference Time ED(Request
ed, Not-
Requested)
>>>>>GANSS ENUMERAT -
lonosphere Model ED(Request
ed, Not-
Requested)
>>>>>GANSS ENUMERAT This IE may -
Reference Location ED(Request only be
ed, Not- present if SAS
Requested) operates in
SAS-centric
mode.
>>>>>GANSS GANSS Presence YES ignore
Additional Additional means
lonospheric Model lonospheric requested.
Model
Request
9.2.2.137
>>>>>GANSS Earth GANSS YES ignore
Orientation Earth
Parameters Orientation
Parameters
Request
9.2.2.138
>>>>GANSS Generic -
Data
>>>>>GANSS 1..<max -
Generic Data Item GANSS
>
>>>>>>GANSS ID 9.2.2.130 Absence of -
this IE means
Galileo.
>>>>>>GANSS 0..1 -
Real Time
Integrity
>>>>>>>GANSS 9.2.2.127 -
Time Indicator
>>>>>>GANSS 0.1 -
Data Bits
>>>>>>>GANSS INTEGER The GANSS -
TOD (0..86399) TOD for which
the data bits
are requested.
>>>>>>>Data Bit 1 -
Assistance
>>>>>>>>GAN BIT Coded as -
SS Signal ID STRING(8) | defined in TS
25.331 [4]
>>>>>>>>GAN INTEGER(O.. | This field -
SS Data Bit 15) represents the
Interval time length for
which the Data
Bit Assistance
is requested.
The Data Bit
Assistance
shall be
relative to the
time interval
(GANSS TOD,
GANSS TOD
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+ Data Bit
Interval).
The Data Bit
Interval r,
expressed in
seconds, is
mapped to a
binary number
K with the
following
formula:

r
=0.1* 2%
Value K=15
means that the
time interval is
not specified.

>>>>>>>>Satel 0..<max -
lite GANSS
Information Sat>
>>>>>>>>>S83 | M INTEGER Defined in TS -
tID (0..63) 25.331 [4].
>>>>>>DGANSS 0..1 -
Corrections
>>>>>>>GANSS | O 9.2.2.127 -
Time Indicator
>>>>>>>DGANS | M BIT Coded as -
S Signal STRING(8) | defined in TS
25.331 [4]
>>>>>>GANSS 0..1 -
Almanac and
Satellite Health
>>>>>>>GANSS | O 9.2.2.127 -
Time Indicator
>>>>>>GANSS 0..1 -
Reference
Measurement
Information
>>>>>>>GANSS | O 9.2.2.127 -
Time Indicator
>>>>>>GANSS 0..1 -
UTC Model
>>>>>>>GANSS | O 9.2.2.127 -
Time Indicator
>>>>>>GANSS 0..1 -
Time Model
GNSS-GNSS
>>>>>>>GNSS- M BIT Defines the -
GNSS Time ext STRING(9) | time model
required.
Bit 1 is the
MSB and bit 9
is the LSB
(see clause
9.2.1).
Bit 1 stands for
GPS,
Bit 2 stands for
Galileo,
Bit 3 stands for
QZSss
Bit 4 stands for
GLONASS.

Other bits are
reserved.
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>>>>>>>GANSS | O 9.2.2.127 -
Time Indicator
>>>>>>GANSS 0.1 -
Navigation Model
>>>>>>>GANSS | M INTEGER(O.. | Definedin TS -
Week 4095) 25.331 [4].
>>>>>>>GANSS | M INTEGER(O.. | Defined in TS -
Toe 167) 25.331 [4].
>>>>>>>GANSS | M INTEGER(O.. | Defined in TS -
T-Toe Limit 10) 25.331 [4].
>>>>>>>Satellit 0..<max -
e Related Data GANSS
Sat>
>>>>>>>>Sat M INTEGER(O.. | Definedin TS -
ID 63) 25.331 [4].
>>>>>>>>|0D M BIT Defined in TS -
STRING(10) 25.331 [4].
>>>>>>GANSS 0..1 -
Additional
Navigation
Models
>>>>>>>GANSS | M INTEGER(O.. | Defined in TS -
Week 4095) 25.331 [4].
>>>>>>>GANSS | M INTEGER(O.. | Defined in TS -
Toe 167) 25.331 [4].
>>>>>>>GANSS | M INTEGER(O.. | Defined in TS -
T-Toe Limit 10) 25.331 [4].
>>>>>>>Satellite 0..<max -
Related Data GANSS
Sat>
>>>>>>>>Sat M INTEGER(O.. | Defined in TS -
ID 63) 25.331 [4].
>>>>>>>>|0D M BIT Defined in TS -
STRING(10) 25.331 [4].
>>>>>>GANSS 0..1 -
Additional UTC
Models
>>>>>>>GANSS | O 9.2.2.127 -
Time Indicator
>>>>>>GANSS 0.1 -
Auxiliary
Information
>>>>>>>GANSS | O 9.2.2.127 -
Time Indicator
>>>>>>SBAS ID C-GANSS- 9.2.2.134 -
ID
Table 59
Range Bound Explanation
maxnoofExplnfo Maximum number of Explicit Information supported in one
Information Exchange. The value of maxnoofExplInfo is 32.
maxSat Maximum number of satellites for which data is included in this IE.
The value of maxSat is 16.
maxGANSS Maximum number of GANSS systems for which data is included in
this IE. The value of maxGANSS is 8.
maxGANSSSat Maximum number of satellites for which data is included in this IE.
The value of maxGANSSSat is 64

Table 59A

Condition Explanation
GANSS-ID This IE shall be present if the GANSS ID IE indicates 'SBAS'.
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9.2.2.23 Message Structure

The Message Structure IE givesinformation for each level with assigned criticality in an hierarchical message structure
from top level down to the lowest level above the reported level for the occurred error (reported in the Information
Element Criticality Diagnostics |E).

Table 60
IE/Group Name Presence Range IE type Semantics description
and
reference
Message 1..<maxnoo The first repetition of the Message Structure
structure flevels> IE corresponds to the top level of the
message. The last repetition of the Message
Structure IE corresponds to the level above
the reported level for the occurred error of the
message.
>|E ID M INTEGER The IE ID of this level's IE containing the not
(0..65535) understood or missing IE.
>Repetition o INTEGER The Repetition Number IE gives, if applicable,
Number (1..256) the number of occurrences of this level's
reported |E up to and including the occurrence
containing the not understood or missing IE.
Note: All the counted occurrences of the
reported |IE must have the same top-down
hierarchical message structure of IEs with
assigned criticality above them.
Table 61
Range bound Explanation
maxnooflevels Maximum no. of message levels to report. The value for
maxnooflevels is 256.
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9.2.2.24 Message Type

Message Type | E uniquely identifies the message being sent. It is mandatory for all messages.

Table 62

IE/Group Name Presence | Range IE Type and Reference Semantics Description
Procedure Code M INTEGER(0..255) '1' = Position Calculation
'2' = Information Exchange
Initiation
'3' = Information Reporting
'4' = Information Exchange
Termination,

'5' = Information Exchange
Failure

'6' = Error Indication

7' = Private Message

'8' = Position Parameter
Modification

'9' = Position Initiation
'10' = Position Activation
'11' = Abort

'12' = Position Periodic
Report

'13' = Position Periodic
Result

'14' = Position Periodic
Termination

Type of Message M ENUMERATED

(Initiating Message,

Successful Outcome,
Unsuccessful Outcome, Outcome)

9.2.2.25 Method Type

Table 63

IE/Group Name Presence Range IE Type and Semantics Description
Reference
Method Type ENUMERATED
(UE_Assisted,
UE_Based)
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9.2.2.26 Requested Data Value

The Requested Data V a ue contains the relevant data concerning the ongoing information exchange, or positioning
event.

Table 64
IE/Group Name Presence Range IE Type and Semantics Criticality | Assigned
Reference Description Criticality
GPS Almanac and @) 9.2.2.9 -
Satellite Health
GPS UTC Model o] 9.2.2.17 -
GPS lonospheric Mode