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Foreword

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

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

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

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

z thethird digit isincremented when editorial only changes have been incorporated in the document.
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1 Scope

The present document contains the definition of the Radio Resource LCS Protocol (RRLP) to be used between the
Mobile Station (MS) and the Serving Mobile Location Centre (SMLC).

Clause 2 defines the functionality of the protocol. Clause 3 describes the message structure, and Clause 4 the structure
of components. Clause 5 contains the ASN.1 description of the components.

1.1 References

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

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

- For aspecific reference, subsequent revisions do not apply.

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

[1] 3GPP TR 21.905: "Vocabulary for 3GPP Specifications'.

[2] 3GPP TS 43.059: "Functional Stage 2 Description of Location Servicesin GERAN".

[3] 3GPP TS 29.002: "Mobile Application Part (MAP) specification".

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

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

[6] 3GPP TS 23.032: "Universal Geographical Area Description (GAD)".

[7] 3GPP TS 49.031: "Location Services (LCS); Base Station System Application Part LCS Extension
(BSSAP-LE)".

[8] |CD-GPS-200, Navstar GPS Space Segment/Navigation User Interfaces.

[9] RTCM-SC104, RTCM Recommended Standards for Differential GNSS Service (v.2.2).

[10] 3GPP TS 44.064: "General Packet Radio Service (GPRS); Mobile Station - Serving GPRS Support
Node (MS-SGSN); Logica Link Control (LLC) layer specification”.

[17] Galileo OS Signal in Space ICD (OS SIS ICD), Issue 1.12, September February 20104, European
Union.

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

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

[14] IS-GPS-800, Navstar GPS Space Segment/User Segment L1C Interfaces, March 31, 2008.

[15] Specification for the Wide Area Augmentation System (WAAS), US Department of

Transportation, Federal Aviation Administration, DTFAQ01-96-C-00025, 2001.

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

[17] Global Navigation Satellite System GLONASS Interface Control Document, Version 5, 2002.
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[18] BDS-SIS-ICD-2.0: "BeiDou Navigation Satellite System Signal 1n Space Interface Control
Document Open Service Signal (Version 2.0)", December 2013.

1.2 Abbreviations

For the purposes of the present document, the following abbreviations and the abbreviations given in 3GPP TR 21.905
or in 3GPP TS 43.059 apply.

ADR Accumulated Delta-Range
BDS BeiDou Navigation Satellite System
CNAV Civil Navigation
ECEF Earth-Centered, Earth-Fixed
ECI Earth-Centered-Inertial
EGNOS European Geostationary Navigation Overlay Service
FEC Forward Error Correction
GAGAN GPS Aided Geo Augmented Navigation
ICD Interface Control Document
GANSS Galileo and Additional Navigation Satellite Systems
GLONASS GL Obal'naya NAvigatsionnaya Sputnikovaya Sistema (Engl.: Global Navigation Satellite System)
GNSS Global Navigation Satellite System
IOD Issue of Data
LSB Least Significant Bit
MSAS Multi-functional Satellite Augmentation System
MSB Most Significant Bit
msd mean solar day
NAV Navigation
NICT National Institute of Information and Communications Technology
NTSC National Time Service Center
PZ-90 Parametry Zemli 1990 Goda — Parameters of the Earth Y ear 1990
QZSsS Quasi-Zenith Satellite System
SBAS Space Based Augmentation System
sV Space Vehicle
USNO US Nava Observatory
WAAS Wide Area Augmentation System
WGS-84 World Geodetic System 1984
2 Functionality of Protocol
2.1 General

The present document defines one generic RRLP message that is used to transfer Location Services (LCS) related
information between the Mobile Station (MS) and the Serving Mobile Location Centre (SMLC). Usage of the RRLP
protocol on a general level is described in 3GPP TS 43.059 that includes Stage 2 description of LCS.

One message includes one of the following components:
- Measure Position Request;
- Measure Position Responsg;
- Assistance Data;
- Assistance Data Acknowledgement;
- Protocol Error;
- Positioning Capability Request;
- Positioning Capability Response;

- Multilateration Timing Advance Reguest.
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Next sub-clauses describe the usage of these components.

Delivery of components may be supported in the RRLP level using pseudo-segmentation by sending several shorter
messages instead of one long message. Any assistance data that is successfully delivered to an MS and acknowledged
prior to the interruption of the positioning procedure by an event like handover, or by any other event that causesan MS
to terminate the positioning procedure or delivery of assistance data (see 3GPP TS 43.059), shall be retained by the MS
and need not be resent by the SML C when positioning or delivery of assistance datais again re-attempted.

The RRLP maximum PDU size is 242 octets. If the amount of datathat needsto be sent is larger than RRLP maximum
PDU size, the RRLP pseudo-segmentation shall be used. The RRLP pseudo-segmentation is the use of several RRLP
components (one in each RRLP message) to deliver alarge amount of information. For SMLC to MS messages, the
Assistance Data component is the one that is sent several timesin order to deliver the information. For MSto SMLC
messages, the Measure Position Response component may be sent twice in order to deliver the information. Legacy MS
and SMLC (3GPP Rel-4 or older) may send RRLP components that are larger than the RRLP maximum PDU size. In
this case lower level segmentation will be used.

2.2 Position Measurement Procedure

The purpose of this procedure isto enable the SMLC to request for position measurement data or location estimate from
the MS, and the M S to respond to the request with measurements or location estimate.

3. RRLP(Measure Position Request)

>
4. RRLP(Protocol Error)
e
5. RRLP(Measure Position Response)
o
< 5. RRLP(Measure Position Response)

Figure 2.1: Position Measurement procedure

1. The Measure Position Request component and any Assistance Data Delivery Procedure may be preceded by a
Positioning Capability Transfer procedure (see sub-clause 2.3a) to transfer the M S positioning capabilities to the
SMLC.

2. The Measure Position Request component may be preceded by an Assistance Data Delivery Procedure (see sub-
clause 2.3) to deliver some or al of the entire set of assistance data that is needed by the subsequent positioning
procedure (steps 3-5).

3. The SMLC sends the Measure Position Request component in a RRL P message to the M S. The component
includes QoS, other instructions, and possible assistance datato the MS. The RRLP message contains areference
number and an extended reference ID of the request.

4. The M S sends a RRLP message containing the Protocol Error component to the SMLC, if there is a problem that
prevents the M S to receive a complete and understandable Measure Position Reguest component. The RRLP
message contains the reference number and, if available, the extended reference ID included in the Measure
Position Request received incomplete. The Protocol Error component includes a more specific reason. When the
SMLC receives the Protocol Error component, it may try to resend the Measure Position Request (go back to the
step 3), abort location, or start a new position measurement procedure (e.g. with updated assistance data).

5. The MStriesto perform the requested location measurements, and possibly calculates it own position. When the
MS has location measurements, location estimate, or an error indication (measurements/l ocation estimation not
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2.3

possible), it sends the resultsin the Measure Position Response component to the SMLC. The RRLP message
contains the reference number and, if received, the extended reference ID of the request originally received in the
step 3. The MS may optionally send one additional Measure Position Response component in a second RRLP
message to the SMLC if the amount of information it needs to transfer to the SMLC istoo large to fit into one
single Measure Position Response component (uplink RRL P pseudo-segmentation). This RRLP message also
contains the reference number and, if received, the extended reference 1D of the request originally received in the
step 3. If two components are sent, the MS shall indicate in the first component that it is the first of many
components and in the second one that it is the second of many components. If there is a problem that prevents
the SMLC to receive a complete and understandable M easure Position Response component, the SMLC may
decide to abort location, or start a new position measurement procedure instead. If additional Measure Position
Response components are received by the SMLC after the 1% and optional 2" one, they shall be ignored.

Assistance Data Delivery Procedure

The purpose of this procedureis to enable the SMLC to send assistance data to the M S related to position measurement
and/or location calculation. Notice that RRLP protocol is not used by the MS to request assistance data, only to deliver
it to the MS. The entire set of assistance data (i.e. the total amount of assistance data that the SMLC has decided to send
in the current procedure) may be delivered in one or several Assistance Data components. In this case steps 1 and 3
below may be repeated several times by the SMLC. If several components are sent, the SMLC shall await the
acknowledgement of each component before the next Assistance Data component is sent. If Assistance Data Delivery is
used as part of the Position Measurement Procedure, as described in sub-clause 2.2, then some assistance data may be
delivered in the final RRLP Measure Position Request.

1

SMLC MS

1. RRLP(Assistance Data)

2. RRLP(Protocol Error)

3. RRLP(Assistance Data Ack.)

<

Figure 2.2: Assistance Data Delivery procedure

The SMLC sends the Assistance Data component to the MS. The component includes assistance data for
location measurement and/or location calculation. The RRLP message contains a reference number and an
extended reference ID of the delivery. The More Assistance Data To Be Sent Element in the Assistance Data
component is used by the SMLC to indicate to the MS if either more Assistance Data components (in the current
Assistance Data Delivery procedure) or afinal RRLP Measure Position Request (if the Assistance Data Delivery
Procedure forms part of a Position Measurement procedure as described in sub-clause 2.2) will be sent.

. The MS sends a RRL P message containing the Protocol Error component to the SMLC, if there is a problem that

prevents the M S to receive a complete and understandable Assistance Data component. The RRLP message
contains the reference number and, if available, the extended reference ID included in the Assistance Data
component received incomplete. The Protocol Error component includes a more specific reason. When the
SMLC receives the Protocol Error component, it may try to resend the Assistance Data component (go back to
the step 1), send a new measure Assistance Data set (e.g. with updated assistance data), or abort the delivery.

When the M S has received a complete Assistance Data component, it send the Assistance Data
Acknowledgement component to the SMLC. The RRLP message contains the reference number of the
Assistance Data originally received in step 1.
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2.3a  Positioning Capability Transfer Procedure

The purpose of this procedure is to enable the SMLC to obtain the positioning capabilities of the M S, the types of
assistance supported and the types of assistance data that may be needed from the SMLC. M S support for this procedure
can be indicated to the SMLC using the M S Classmark 3 |E for GSM (see 3GPP TS 24.008), the PS LCS Capability I1E
for GERAN Gb mode (see 3GPP TS 24.008) and the M S Positioning Capability |E for GERAN Iu mode (see 3GPP TS

44.118).
sic | | us |

1. RRLP (Positioning Capability Request)

2. RRLP (Protocol Error)

3. RRLP (Positioning Capability Response)

Figure 2.3: Positioning Capability Transfer procedure

1. The SMLC sends the Positioning Capability Request component to the MS. The RRLP message contains a
reference number and an extended reference ID of the request. The message may contain indication of GANSS
positioning support.

2. The MS sends a RRLP message containing the Protocol Error component to the SMLC, if there is a problem that
prevents the M S to receive a complete and understandable Positioning Capability Request component. The
RRL P message contains the reference number and the extended reference 1D included in the Positioning
Capability Request component. The Protocol Error component includes a more specific reason. When the SMLC
receives the Protocol Error component, it may try to resend the Positioning Capability Request component (go
back to the step 1) or abort the request.

3. When the MS has received a complete Positioning Capability Request component, it sends the Positioning
Capability Response component to the SMLC. The component shall include the positioning capabilities of the
MS and the types of supported assistance data. The component may include the types of assistance needed by the
MS to obtain alocation estimate or positioning measurements. The RRLP message also contains the reference
number and extended Reference ID of the Positioning Capability Request originally received in step 1.

2.4  (void)

2.5 Error Handling Procedures

251 General

In this sub-clause it is described how areceiving entity behaves in cases when it receives erroneous data or detects that
certain datais missing.

2.5.1a Message Too Short

When M S receives a RRLP message, that istoo short to contain all mandatory IEs, the M S sends a Protocol Error
component with indication "Message Too Short". If the Reference Number can be found, it isincluded. If the Reference
Number is not available, the Reference Number of the RRLP message carrying the Protocol Error component is set to
'0'. If the Extended Reference | E can be found, it shall be included in the returned Protocol Error Component. If the
Extended Reference |E is not available, an Extended Reference | E shall not be included. The original sending entity that
receives the Protocol Error, may then resend the original message, or abort the procedure.
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252 Unknown Reference Number

A SMLC detectsthat it has received a RRLP message with an unknown or invalid Reference Number, when one or
more of the following conditions occur:

- aMeasure Position Response, Assistance Data Acknowledgement, Positioning Capability Response or Protocol
Error component is received with a Reference Number that the SMLC has not sent in a Measure Position
Request, Assistance Data or Positioning Capability Request component during a pending Position M easurement,
Assistance Data Delivery or Positioning Capability Transfer procedure.

- aMeasure Position Response, Positioning Capability Response or Protocol Error component is received with an
Extended Reference | E value that the SMLC has not sent in a Measure Position Request Assistance Data or
Positioning Capability Request component during a pending Position Measurement, Assistance Data Delivery or
Positioning Capability Transfer procedure.

- aMeasure Position Response, Positioning Capability Response or Protocol Error component is received with a
Reference Number and an Extended Reference |E value that the SMLC has not sent together in the same
Measure Position Request, the same Assistance Data or the same Positioning Capability Request component
during a pending Position Measurement, Assistance Data Delivery or Positioning Capability Transfer procedure.

The SMLC shall then discard the message. If the SMLC receives a Measure Position Response or a Protocol Error
component containing no Extended Reference 1D, then the SMLC shall assume that the target MSisfor Release 4 or
earlier and shall only verify the received Reference Number.

2.5.3 Missing Information Element or Component Element

When M S receives a RRLP message, that does not contain | Es or component elements expected to be present, the MS
sends a Protocol Error component with indication "Missing Information Element or Component Element”. If the
Reference Number can be found, it isincluded. If the Reference Number is not available, the Reference Number of the
RRLP message carrying the Protocol Error component is set to '0'. If the Extended Reference | E can be found, it shall
be included in the returned Protocol Error Component. If the Extended Reference |E is not available, an Extended
Reference | E shall not be included. The SMLC that receives the Protocol Error, may then resend the original message,
or abort the procedure.

2.5.4 Incorrect Data

When MS receives a RRLP message, that is contains |Es or elements of components that are syntactically incorrect, the
MS sends a Protocol Error component with indication "Incorrect Data’. If the Reference Number can be found, it is
included. If the Reference Number is not available, the Reference Number of the RRLP message carrying the Protocol
Error component is set to '0". If the Extended Reference IE can be found, it shall be included in the returned Protocol
Error Component. If the Extended Reference IE is not available, an Extended Reference | E shall not be included. The
SMLC that receives the Protocol Error, may then resend the original message, or abort the procedure.

255 Repeated Component

When after the reception of a Measure Position Request component, but before responding with a Measure Position
Response or a Protocol Error component, the M S receives a new RRLP message with the Measure Position Request
component, it acts as follows:

- if the old and new Measure Position Regquest components have the same Reference Number and, if included, the
same Extended Reference |E, the M S ignores the later component;

- if the old and new Measure Position Request components have different Reference Numbers or, if included,
different Extended Reference |Es or if one Measure Position Reguest component (old or new) contains an
Extended Reference | E but the other component does not, the M S aborts activity for the former component, and
starts to acts according to the later component, and sends a response to that.

When after the reception of an Assistance Data component, but before responding with an Assistance Data
Acknowledgement or a Protocol Error component, the M S receives a new RRLP message with the Assistance Data
component, it acts as follows:
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- if the old and new Assistance Data components have the same Reference Number and, if included, the same
Extended Reference |E and if pseudo-segmentation does not apply (see sub-clause 2.5.9), the MSignores the
later component;

- if the old and new Assistance Data components have different Reference Numbers or, if included, different
Extended Reference |Es or if one Assistance Data component (old or new) contains an Extended Reference |E
but the other component does not, the M S ignores the former component and sends an acknowledgement to the
latter component.

When after the reception of a Positioning Capability Request component, but before responding with a Positioning
Capability Response or a Protocol Error component, the M S receives a new RRLP message with the Positioning
Capability Request component, it acts as follows:

- if the old and new Positioning Capability Request components have the same Reference Number and the same
Extended Reference |E, the M S ignores the later component;

- if the old and new Positioning Capability Request components have different Reference Numbers or different
Extended Reference | Es, the MS aborts activity for the former component, startsto act according to the later
component and sends a response to that.

When after the reception of an Measure Position Response component, the SMLC receives a new RRLP message with
the Measure Position Response component, it acts as follows:

- if the old and new M easure Position Response components have the same Reference Number and, if included,
the same Extended Reference |E values, the SMLC may ignore the later component;

2.5.6 (void)

2.5.7 Missing Component

When the SMLC sends a Measure Position Request component to the MS, it starts atimer. If the timer expires before
the SMLC receives the last M easure Position Response component or a Protocol Error component from the MS with the
same Reference Number and, if included, the same Extended Reference |E value asin the sent component, it may abort
location attempt or send a new Measure Position Request.

When the SMLC receives a Measure Position Response component with the same Reference Number and, if included,
the same Extended Reference | E value as in the sent component indicating that it is the second of many segments, but

the first of the many segments was never received by the SMLC, it may abort location attempt or send a new Measure
Position Reguest.

When the SMLC sends a Assistance Data component to the MS, it starts atimer. If the timer expires before the SMLC
receives a Assistance Data Acknowledgement or Protocol Error component from the M S with the same Reference
Number asin the sent component and, in the case of a Protocol Error component, either the same extended reference ID
asin the sent component or no extended reference ID, it may abort delivery attempt or send a new Assistance Data.

When the SMLC sends a Positioning Capability Request component to the MS, it starts atimer. If the timer expires
before the SMLC receives a Positioning Capability Response or Protocol Error component from the M S with the same
Reference Number and the same Extended Reference ID as in the sent component, it may abort the Positioning
Capability Transfer Procedure attempt or send a hew Positioning Capability Request.

2.5.8 Unforeseen Component

When the M 'S receives a complete A ssistance Data pseudo-segmentation sequence or an Assistance Data component
that was sent without pseudo-segmentation, that it is not expecting, MS may discard it.

2.5.8a RRLP Procedure

The MS and SMLC shall only support one RRLP procedure at atime for either positioning, delivery of assistance data
or positioning capability transfer. The normal sequence of events for either procedure is defined in sub-clause 2.2, sub-
clause 2.3 or sub-clause?.3a, respectively. If the MSis engaged in an RRLP procedure and receives a correctly encoded
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RRLP message from the SMLC that starts a new procedure, the MS shall abort the first procedure without sending a
response and start the second.

2.5.9 Pseudo-Segmentation

When the SMLC employs pseudo-segmentation to send an RRLP Measure Position Request message or an RRLP
Assistance Data message, the SML C shall send one or more RRLP Assistance Data components followed by:

- afinal RRLP Measure Position Request component (see sub-clause 2.2) or
- afinal RRLP Assistance Data component (see sub-clause 2.3).

The SMLC shall indicate in all but the final component (M easure Position Request or Assistance Data, respectively)
that more components are on the way.

When an M S receives an Assistance Data component indicating that more components are on the way, the MS may
store the contents of the component. If the M S receives a subsequent Assistance Data component or afina Measure
Position Request component that is correctly encoded, the MS shall assume that the new component continues the
pseudo-segmentation of the earlier component and may then store the contents of the new component. If the new
component is an Assistance Data component indicating that no more components are on the way or if it isaMeasure
Position Request, the M S shall assume that pseudo-segmentation is complete. The MS may then employ the rules
defined in sub-clause 2.5.5 to verify if the new message is arepeated duplicate of a previous message.

2.6 Multilateration Timing Advance Procedure

The purpose of this procedureis to enable the SMLC to request an MS to perform the Multilateration Timing Advance
procedure in multiple cells autonomously selected by the MS. The BSS(s) corresponding to the selected cells acquire
and send timing advance related measurements to the SMLC which uses the received measurements to perform a
location estimate for the MS.

L w
w
5 2
ol
= O
- a
3
5]
)

Figure 2.6: Multilateration Timing Advance procedure

1. The RRLP Multilateration Timing Advance Request component is sent to the MS (see step 1 in Figure 2.6). The
RRL P message contains assi stance information acquired from the serving BSS which can be used by the MSto
perform the Multilateration Timing Advance procedure.

2. The MS performs the Multilateration Timing Advance procedure in multiple cells that it selects autonomously
which may include one or more cells for which it has received assistance information in the RRLP message (see
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steps 2a, 2b ... 2n). After the MS performs the radio access part of the MTA procedurein a given cell the
corresponding BSS sends the cell specific Multilateration timing advance information to the SMLC.

3. The SMLC usesthe collected timing advance information to estimate a “position” for the MS (see step 3).

3 Message Structure

3.1 General Format of RRLP Message

The general format of the RRLP message is given below, and based on:
- ITU-T Recommendation X.680;
- ITU-T Recommendation X.691,;

and is consistent with these ITU-T recommendations. Also further definitions in the present document are based on
ASN.1/94 defined in ITU-T Recommendation X.680 (ASN.1 1994). BASIC-PER, unaligned variant is used. Both
RRLP ASN.1 modules, RRLP-Messages and RRL P-Components, are based on recommendations presented above.

ASN.1 identifiers have the same name as the corresponding parameters (information elements of the RRLP message,
components, elements of components, fields of component elements etc) in other parts of the present document, except
for the differences required by the ASN.1 notation (blanks between words are removed, the first letter of the first word
islower-case and the first |etter of the following words are capitalized, e.g. "Reference Number" is mapped to
"referenceNumber"). In addition some words may be abbreviated as follows:

msr measure
req request

rsp response

nbr number

ack acknowledgement

Ellipsis Notation shall be used in the same way as described in 3GPP TS 29.002 and shall be supported on the radio
interface by the MS and the network for al operations defined in the present document.
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Table 3.1.a: RRLP Message Format

RRLP- Messages
-- { RRLP-nessages }

DEFI NI TI ONS AUTOVATI C TAGS :: =
BEG N
I MPORTS
Msr Posi tion-Req, MsrPosition-Rsp, AssistanceData,

Prot ocol Error, PosCapability-Req, PosCapability-Rsp,
Mul til aterati onOTD-Req, Multilaterati onOTD Rsp,

PosMTA- Req
FROM
RRLP- Conponent s -- { RRLP-Conponents }
PDU :: = SEQUENCE {
r ef erenceNunber I NTEGER (0..7),
conponent RRLP- Conponent
}
RRLP- Conponent ::= CHO CE {
msr Posi ti onReq Msr Posi ti on- Req,
msr Posi ti onRsp Msr Posi ti on- Rsp,
assi st ancebDat a Assi st anceDat a,
assi st ancebDat aAck NULL,
pr ot ocol Error Prot ocol Error,
posCapabi | i t yReq PosCapabi | i ty- Req,
posCapabi |l i t yRsp PosCapabi l i ty- Rsp,

mul til aterati onOTDReq Mul til aterati onOTD Req,
nmul til aterati onOTDRsp Mul til at erati onOTD- Rsp,
posMI'AReq PosMTI'A- Req

END

The message consists of two information elements, that are further described in the following sub-clauses.

3.2 Reference Number IE

This element is mandatory, and appears only once per RRLP message. It has the range from 0 to 7. Value O isreserved
for indicating unknown Reference Number. 1ts ASN.1 definition isin sub-clause 3.1. This element contains the
Reference Number that shall be used as follows:

- inthe Position Measurement procedure the SMLC shall select any number within the range 1- 7 that it is not
aready using with the particular MS. The Reference Number serves as an identification of the Measure Position
request component that it sendsto the MS. When the M S responds either with the Measure Position Response
component, or the Protocol Error component, it shall use the same Reference Number value and, if an Extended
Reference ID was included by the SMLC, the same Extended Reference ID to identify to which Measure
Position Request it isresponding, if the Reference Number has been obtained. If the MS has not been able to
decode the Reference Number (e.g. |IE missing), it shall use '0" as the Reference number in the response. This
mechanism helps for example in the cases where the SML C sends a Measure Position Request to the MS, and
before it receives the Response, it needs to send another Request (e.g. assistance data changes). Then the SMLC
can identify to which Request the Response is related to;

- inthe Assistance Data Delivery procedure the SMLC shall select any number within the range 1 - 7 that it is not
already using with the MS. The Reference Number serves as an identification of the Assistance Data component
that it sendsto the MS. When the M S responds either with the Assistance Data Acknowledgement component or
the Protocol Error component, it shall use the same Reference Number value if the Reference Number has been
obtained and, in the case of Protocol Error, if an Extended Reference ID was included by the SMLC, the same
Extended Reference ID to identify to which Assistance Data component it is responding. If the M S has not been
able to decode the Reference Number (e.g. |IE missing), it shall use '0' as the Reference number in the response.

- inthe Position Capability Transfer procedure the SMLC shall select any number within therange 1 - 7 that it is
not already using with the MS. The Reference Number serves as an identification of the Positioning Capability
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Request component that it sends to the MS. When the M S responds either with the Positioning Capability
Response component, or the Protocol Error component, it shall use the same Reference Number valueif the
Reference Number has been obtained and the same Extended Reference ID value if that has been obtained to
identify to which Positioning Capability Request component it is responding. If the MS has not been able to
decode the Reference Number (e.g. |E missing), it shall use '0" as the Reference number in the response.

- the SMLC shall use the same Reference Number and same Extended Reference ID to resend any RRLP
component for which a response was not received from the MS.

- the SMLC shall use a different Reference Number to that in any RRLP component for which a response was not
received from the MS if the SMLC aborts an existing RRLP procedure and starts a new procedure.

- the SMLC may use the same Reference Number and same Extended Reference ID or different Reference
Numbers and Extended Reference IDs for different RRLP components within the same pseudo-segmentation
sequence.

In all RRLP messages except Assistance Data Acknowledgement, the Reference Number |E shall be supplemented by
an Extended Reference |E in order to distinguish valid from invalid RRLP responses at the SMLC and duplicate from
non-duplicate RRLP commands at the MS. In order to remain backward compatible, the receiving entity shall be able to
receive Measure Position Request, Measure Position Response, Assistance Data and Protocol Error messages without
the Extended Reference |IE. The ASN.1 definition of the Extended Reference |E is given in sub-clause 5.1 and the
procedures associated with sending and receiving it are given in clause 2 and in Annex A, sub-clauses A.2.2.5, A.3.2.7
and A.6.6.

3.3 Component IE

This element is mandatory, and appears only once per RRLP message. It contains the actual component to be
transferred.

Different components are described further in Chapter 4. This | E contains only one component, i.e. it is not possible to
include two or more components.

4 Components

This ASN.1 module contains the definitions of the components and datatypes defined in the components.

Table 4.a: RRLP-Components format

RRLP- Conponent s
-- { RRLP-Conponents }

DEFI NI TI ONS AUTOVATI C TAGS :: =
BEG N

| MPORTS
Ext - Geogr aphi cal | nf or mati on, Vel ocityEsti mate
FROM
MAP- LCS- Dat aTypes {
itu-t identified-organization (4) etsi (0) nobileDomain (0)
gsm Network (1) nodul es (3) nmap-LCS-DataTypes (25) versionlO (10)}

Ext ensi onCont ai ner
FROM MAP- Ext ensi onDat aTypes {
itu-t identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) nap-ExtensionDataTypes (21) versionl0 (10)}

-- Add here other ASN. 1 definitions presented bel ow
-- in chapters 4 and 5.

END
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4.1 Measure Position Request

This component is used by the SMLC to request location measurements or alocation estimate from the MS. It includes
QoS, other instructions, and possible assistance data to the MS. This component is defined as follows:

Table 4.1.a: Measure Position Request

-- add this definition to RRLP-Conmponents nodul e

-- Measurenent Position request conponent

Msr Posi tion-Req :: = SEQUENCE {
posi tionl nstruct Posi tionl nstruct,
ref erenceAssi st Dat a Ref er enceAssi st Dat a OPTI ONAL,
msr Assi st Dat a Msr Assi st Dat a OPTI ONAL,
syst eml nf oAssi st Dat a Syst eml nf oAssi st Dat a OPTI ONAL,
gps- Assi st Dat a GPS- Assi st Dat a OPTI ONAL,
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
-- Rel ease 98 extension el enent
rel 98- Msr Posi ti on- Reg- ext ensi on Rel 98- Msr Posi ti on- Req- Ext ensi on OPTI ONAL,
-- Rel ease 5 extension el enent
rel 5- Msr Posi ti on- Reg- ext ensi on Rel 5- Msr Posi t i on- Req- Ext ensi on OPTI ONAL,
-- Release 7 extension el ement
rel 7- Msr Posi ti on- Reg- ext ensi on Rel 7- Msr Posi ti on- Reqg- Ext ensi on OPTI ONAL
}

The elements of this component are defined in clause 5.

4.2 Measure Position Response

This component is used by the M S to respond to a Measure Position Request from the SMLC with location
measurements, alocation estimate, or an error indication. This component is defined as follows:

Table 4.2.a: Measure Position Response

-- add this defintion to RRLP-Conponents nodul e

-- Measurenent Position response conponent

Msr Position-Rsp ::= SEQUENCE {
mul tipl eSets Mul tipl eSets OPTI ONAL,
referenceldentity Ref erencel dentity OPTI ONAL,
ot d- Measur el nfo OTD- Measur el nfo OPTI ONAL,
| ocationlnfo Locationl nfo OPTI ONAL,
gps- Measur el nfo GPS- Measurel nfo OPTI ONAL,
| ocati onError Locati onError OPTI ONAL,
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,

-- Rel ease extension here
rel - 98- Msr Posi ti on- Rsp- Ext ensi on

Rel - 98- Msr Posi t i on- Rsp- Ext ensi on OPTI ONAL,
rel - 5- Msr Posi ti on- Rsp- Ext ensi on
Rel - 5- Msr Posi ti on- Rsp- Ext ensi on OPTI ONAL,

-- Wien RRLP pseudo-segnentation is used, rel-5-MsrPosition-Rsp-Extension
-- and ot her possible future extensions should be the ones included in
-- the 2nd MsrPosition-Rsp conponent.
rel -7- Msr Posi ti on- Rsp- Ext ensi on
Rel - 7- Msr Posi ti on- Rsp- Ext ensi on OPTI ONAL

The elements of this component are defined in clause 5.

4.3 Assistance Data

This component is used by the SMLC to deliver assistance data for location measurement and/or location calculation.
This component is defined as follows:
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Table 4.3.a: Assistance Data

-- add this defintion to RRLP-Conmponents nodul e

-- Assistance Data conponent

Assi stanceData ::= SEQUENCE {

ref erenceAssi st Dat a Ref erenceAssi st Dat a OPTI ONAL,

nmsr Assi st Dat a Msr Assi st Dat a OPTI ONAL,

syst eml nf oAssi st Dat a Syst enl nf oAssi st Dat a OPTI ONAL,

gps- Assi st Dat a GPS- Assi st Dat a OPTI ONAL,

nor eAssDat aToBeSent Mor eAssDat aToBeSent OPTI ONAL, -- If not present, interpret as only
-- Assistance Data component used to
-- deliver entire set of assistance
-- data.

ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,

-- Rel ease extension here

rel 98- Assi st anceDat a- Ext ensi on  Rel 98- Assi st anceDat a- Ext ensi on  OPTI ONAL,
rel 5- Assi st anceDat a- Ext ensi on Rel 5- Assi st anceDat a- Ext ensi on OPTI ONAL,
rel 7- Assi st anceDat a- Ext ensi on Rel 7- Assi st anceDat a- Ext ensi on OPTI ONAL

The elements of this component are defined in clause 5.

4.4 Assistance Data Acknowledgement

This component does not have any information contents. It presence indicates that the M S has received the complete
Assistance Data component.

4.5 Protocol Error

This component is used by the receiving entity (SMLC or MS) to indicate to the sending entity, that thereis a problem
that prevents the receiving entity to receive a complete and understandable component. This component is defined as
follows:

Table 4.5.a: Protocol Error

-- add this defintion to RRLP-Conponents nodul e

-- Protocol Error conponent

Protocol Error ::= SEQUENCE {
error Cause Er r or Codes,
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,

-- Rel ease extensions here
rel - 5- Prot ocol Error - Extensi on Rel -5-Protocol Error-Extension OPTI ONAL

The elements of this component are defined in clause 5.

4.6 Positioning Capability Request

This component is used by the SMLC to request the positioning capabilities of the MS and optionally indicating
GANSS positioning support. This component is defined as follows:

Table 4.6.a: Positioning Capability Request

-- add this definition to RRLP-Conmponents nodul e

-- Positioning Capability request conponent

PosCapabi l i ty-Req :: = SEQUENCE {
ext ended- r ef erence Ext ended-r ef er ence,
gANSSPosi ti onMet hods GANSSPosi ti onMet hods OPTI ONAL,
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
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The elements of this component are defined in clause 5.

4.7 Positioning Capability Response

This component is used by the MS to respond to a Positioning Capability Request from the SMLC with the positioning
capabilities of the M S, the types of assistance data supported and the types of assistance data possibly needed by the
MS. This component is defined as follows:

Table 4.7.a: Positioning Capability Response

-- add this definition to RRLP-Conponents nodul e

-- Positioning Capability response conponent

PosCapabi l i ty-Rsp ::= SEQUENCE {
ext ended-ref erence Ext ended-ref erence,
posCapabilities PosCapabi liti es,
-- assistanceSupported shall be included if and only if any of the assistance data is supported
assi st anceSupport ed Assi st anceSupport ed OPTI ONAL,
assi st anceNeeded Assi st anceNeeded OPTI ONAL,

ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,

The elements of this component are defined in clause 5.

4.8 Positioning Multilateration Timing Advance Request

This component is used by the SMLC to request a M S to perform the Multilateration Timing Advance (MTA)
procedure and includes up to 8 sets of cells for which assistance information is provided. Upon receiving this request
the M S autonomously determines the set of cells to use to perform MTA which may include one or more of the cells
identified by the assistance information. If the MS selects a cell not identified by the assistance information then it shall
read system information sent therein to determine if it supports MTA and PEO or EC operation. If the MS selects a cell
identified by the assistance information then it shall be the strongest cell in the corresponding set of cells. The MS sends
an EC MULTILATERATION REQUEST message if EC operation is enabled for the selected cell or an EGPRS
MULTILATERATION REQUEST if PEO is enabled for the selected cell. This component is defined as follows:

Table 4.8.a: Positioning Multilateration Timing Advance Request

-- add this definition to RRLP-Conponents nodul e

-- Positioning Multilateration Timng Advance request component, see sub-clause A 9
PosMTA- Req :: = SEQUENCE {

target-Nunmber-of-Cells |NTEGER (0..7),

request ed- Ms- Synchr oni zat i on- Accur acy I NTEGER (0. .15),

nt a- Met hod MTI'A- Met hod,

random | D- Set Random | D- Set ,

mpm Ti mer I NTEGER (0..7),

serving-cel | BOOLEAN,

co-sited-cells Co-Sited-Cells OPTIONAL, -- identifies cells co-sited with serving cell
cell-Setl Cel | - Set, -- co-sited cells not co-sited with serving cell
cell-Set2 Cel | - Set OPTI ONAL, -- co-sited cells not co-sited with serving cell
cell-Set3 Cel | - Set OPTI ONAL, -- co-sited cells not co-sited with serving cell
cell-Set4 Cel | - Set OPTI ONAL, -- co-sited cells not co-sited with serving cell
cell-Set5 Cel | - Set OPTI ONAL, -- co-sited cells not co-sited with serving cell
cell-Set6 Cel | - Set OPTI ONAL, -- co-sited cells not co-sited with serving cell
cell-Set7 Cel | - Set OPTI ONAL, -- co-sited cells not co-sited with serving cell
cell-Set8 Cel | - Set OPTI ONAL -- co-sited cells not co-sited with serving cell

nta-security MIA-Security-Method OPTIONAL — identifies the MIA security nmethod to be used
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The elements of this component are defined in clause 5.

4.9 Multilateration OTD Request

This component is used by the SMLC to trigger the MS to perform Multilateration OTD (MOTD) measurements of the
difference between the observed timing of the serving cell and the observed timings of a subset of neighbour cells. This
message includes up to 8 sets of neighbour cells. For each set of the neighbour cells, the M S provides at most one
MOTD report which shall refer to the neighbour cell with the highest received signal level from that set of neighbour
cells. The message also includes a set of cells on which MOTD measurements are not required (i.e. a Serving Cell Set).
This component triggers additional measurementsif only one MOTD measurement can be reported by MS (cf.
subclause A.10.2.3).

Table 4.9.a: Multilateration OTD Request

-- add this definition to RRLP-Conmponents nodul e

-- Multilateration OID Request

Mul til aterati onOTD-Req :: = SEQUENCE {
tar get NunOTDMeasur enent s | NTEGER,
requi redDLSyncAccur acy | NTEGER,
nei ghbour Cel | Sets Cel | Set s,
servi ngCel | Set Cel | Set

The elements of this component are defined in clause 5.

4.10  Multilateration OTD Response

This component is used by MSto report the measured OTD results with neighbour cellsto the SMLC. The difference
between the TDMA frame timing of aneighbour cell and the TDMA frame timing of the serving cell is considered as
OTD measurement of that particular neighbour cell.

Table 4.10.a: Multilateration OTD Response

-- add this definition to RRLP-Conmponents nodul e

-- Multilateration OTD Response
Miul tilaterationOTD-Rsp ::= SEQUENCE {
servi ngCel | DLAccur acy I NTEGER( 1. . 16),
oTDMeasur enent Resul t's OTDMeasur enent Resul t's,
r XLEVMeasur enent Resul t s RXLEVMeasur enent Results  OPTI ONAL

The elements of this component are defined in clause 5.
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5 Elements of Components

5.1 ASN.1 Description

The following ASN.1 code defines the elements of components. See the Annex A for further description of the contents
of components and their elements.

Table 5.1.a: ASN.1 Description

-- add these defintions to RRLP-Conponents nodul e
Position instructions

Posi tionlnstruct ::= SEQUENCE {
-- Method type
net hodType Met hodType,

posi ti onMet hod
nmeasur eResponseTi ne
useMul tipl eSets

Posi t i onMet hod,
Measur eResponseTi ne,
UseMul ti pl eSet s,

envi ronment Char act er Envi r onnent Char act er OPTI ONAL
}
Met hodType ::= CHO CE {
nsAssi st ed Accur acyOpt, -- accuracy is optional
nsBased Accur acy, -- accuracy is mandatory
nsBasedPr ef Accur acy, -- accuracy is nandatory
nsAssi st edPref Accuracy -- accuracy is mandatory
}
-- Accuracy of the location estimation
AccuracyOpt ::= SEQUENCE {
accuracy Accur acy OPTI ONAL
}
-- The values of this field are defined in 3GPP TS 23.032 (Uncertainty code)
Accuracy ::= | NTEGER (0..127)

Posi ti on Met hod

Posi ti onMet hod ::= ENUMERATED {
eotd (0),
gps (1),
gpsOr EQID (2)
}
-- Measurenent request response time

Measur eResponseTine ::= | NTEGER (0..7)

-- useMiltiple Sets, FFS!
UseMul ti pl eSets ::= ENUMERATED ({
mul tipleSets (0), mul tiple sets are all owed
oneSet (1) -- sending of multiple is not allowed

}

Envi ronnent characterization

Envi r onnent Char act er ENUMERATED {

badArea (0), bad urban or suburban, heavy nultipath and NLOS
not BadArea (1), -- light multipath and NLCS

m xedArea (2), -- not defined or m xed environnent

}

-- E-OID reference BTS for Assitance data | E

Ref erenceAssi st Data :: = SEQUENCE {
bcchCarri er BCCHCarri er, -- BCCH carrier
bsic BSI C, -- BsIC
ti neSl ot Schemre Ti neSl ot Schene, -- Timeslot schene
bt sPosi tion BTSPosi ti on OPTI ONAL

}

-- ellipsoid point and

-- ellipsoid point with altitude and uncertainty ellipsoid shapes are supported

BTSPosi tion ::= Ext-Geographical | nformation
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-- RF channel nunber of BCCH
BCCHCarrier ::= I NTEGER (0..1023)

-- Base station ldentity Code
BSIC ::= I NTEGER (0. . 63)

-- Timeslot schene

Ti meS| ot Schenme :: = ENUMERATED {
equal Length (0),
variousLength (1)

}

-- Time slot (nodul o)
Mbdul oTi meSl ot ::= | NTEGER (0. . 3)

-- E-OID neasurenent assistance data | E
-- The total nunber of neighbors in this element (MsrAssistData)
-- and in System nfoAssistData el ement (presented nei ghbors
-- can be at a maxi mum 15!)
Msr Assi st Data ::= SEQUENCE {
ner Assi st Li st SeqOf Msr Assi st BTS

}

SeqOf Msr Assi st BTS :: = SEQUENCE (Sl ZE(1..15)) OF MsrAssistBTS

Msr Assi st BTS :: = SEQUENCE {
bcchCarri er BCCHCarri er, -- BCCH carri er
bsic BSI C, -- BSIC
mul ti FrameOf f set Ml ti FrameOf f set, -- multiframe of fset
ti meSl ot Schene Ti neSl ot Schene, -- Timeslot schene
roughRTD RoughRTD, -- rough RTD val ue

-- Location Calculation Assistance data is noved here
cal cAssi st anceBTS Cal cAssi st anceBTS OPTI ONAL

}

-- Multiframe offset

Mil ti FraneOf fset ::= | NTEGER (0. .51)

-- The Multiframe Offset value 51 shall not be encoded by the transmtting entity and
-- shall be treated by the receiving entity as 0.

-- Rough RTD val ue between one base station and reference BTS

RoughRTD :: = | NTEGER (0. .1250)

-- The RoughRTD val ue 1250 shall not be encoded by the transmtting entity and shall
-- be treated by the receiving entity as 0.

-- E-OID Measurenent assistance data for systeminformation List |IE
-- The total nunber of base stations in this elenent (System nfoAssistData
-- presented neighbors) and in MsrAssistData el enent can be at a maxi mum 15.
Syst em nf oAssi st Data ::= SEQUENCE {

syst eml nf 0Assi st Li st SeqOr Syst eml nf 0Assi st BTS

}
SeqOF Syst eml nf 0Assi st BTS: : = SEQUENCE (Sl ZE(1..32)) OF Systenl nfoAssi st BTS

-- whether n.th is present or not ?

Syst em nf 0Assi st BTS :: = CHO CE {
not Pr esent NULL,
pr esent Assi st BTSDat a
}
-- Actual assistance data for systeminfornati on base station
Assi st BTSDat a :: = SEQUENCE {
bsic BSI C, -- BsSIC
mul ti FrameOf f set Mul ti FrameO f set, -- multifrane offset
ti meSl ot Schene Ti neSl ot Schene, -- Timeslot schene
r oughRTD RoughRTD, -- rough RTD val ue

-- Location Cal cul ation Assistance data
cal cAssi st anceBTS Cal cAssi st anceBTS OPTI ONAL

}

-- E-OID Location cal cul ati on assi stance data,

-- Cal cAssistanceBTS el ement is optional not subfields

Cal cAssi st anceBTS :: = SEQUENCE {
fi neRTD Fi neRTD, -- fine RTD val ue between base stations
r ef er enceWGS84 Ref erenceWsS84 -- reference coordi nates

}
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-- Coordinates of neighbour BTS, WGS-84 ellipsoid

Ref erenceWsS84 : : = SEQUENCE {
relativeNorth Rel Di st ance, -- relative distance (south negative)
rel ati veEast Rel Di st ance, -- relative distance (west negative)
-- Relative Altitude is not always known
rel ativeAlt Rel ati veAl t OPTI ONAL -- relative altitude

}

-- Fine RTD val ue between this BTS and the reference BTS
Fi neRTD :: = | NTEGER (0. . 255)

-- Relative north/east distance
Rel Di stance ::= | NTEGER (-200000..200000)

-- Relative altitude
Rel ativeAl't ::= | NTEGER (-4000..4000)

-- Measure position response |Es
-- Reference ldentity
-- Miltiple sets

Mil tipleSets ::= SEQUENCE {
-- nunber of reference sets
nbr O Set s I NTEGER (2..3),

-- This field actually tells the nunber of reference BTSs
nbr O Ref erenceBTSs | NTEGER (1..3),

-- This field is conditional and included optionally only if
-- nbrOSets is 3 and nunber of reference BTSs is 2.

ref erenceRel ati on Ref erenceRel ati on OPTI ONAL
}
-- Relation between refence BTSs and sets
Ref erenceRel ation ::= ENUMERATED {
secondBTSThirdSet (0), -- 1st BTS related to 1st and 2nd sets
secondBTSSecondSet (1), -- 1st BTS related to 1st and 3rd sets
firstBTSFirstSet (2) -- 1st BTS related to 1st set
}
-- Reference BTS ldentity, this el ement contains nunber of
-- BTSs told nbrO ReferenceBTSs field in Miltiple sets el ement)
Referenceldentity ::= SEQUENCE {
-- Reference BTS |ist
ref BTSLi st SeqOf Ref erencel dentityType
}
SeqOr Ref erencel dentityType ::= SEQUENCE (Sl ZE(1..3)) OF ReferenceldentityType
-- Cell identity
Ref erencel dentityType ::= CHO CE {
bsi cAndCarrier BSICAndCarri er, -- BSIC and Carrier
ci Cel 11 D, -- Cell 1D, LAC not needed
request | ndex Request | ndex, -- Index to Requested Neighbor List
syst eml nf ol ndex Syst enl nf ol ndex, -- Index to Systeminfo list, this type of ref. identity
-- shall not be used by the M5 unless it has received
-- the System nfoAssistData fromthe SML.C for this cell.
ci AndLAC Cel | | DAndLAC -- C and LAC
}
BSI CAndCarrier ::= SEQUENCE {
carrier BCCHCarrier,
bsic BSIC
}
Request I ndex ::= I NTEGER (1..16)
System nfol ndex ::= I NTEGER (1..32)
Cel | I DANALAC :: = SEQUENCE {
ref erenceLAC LAC, -- Location area code
ref erenceCl Cell I D -- Cell identity
}
Cel I D ::= I NTEGER (0. .65535)
LAC ::= I NTEGER (0. .65535)
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-- OID- Measurel nfo

OID- Measurel nfo :: = SEQUENCE {
-- Measurenent info elenments, OID MsrEl enent is repeated nunber of tines
-- told in nborOReferenceBTSs in MiltipleSets, default value is 1
ot dMsr Fi r st Set s OID- Msr El enrent Fi r st ,

-- if nore than one sets are present this elenment is repeated
-- NunberOrSets - 1 (-1 = first set)
ot disr Rest Set s SeqOf OTD- Msr El enent Rest OPTI ONAL

}
SeqOr OTD- Msr El ement Rest :: = SEQUENCE (Sl ZE(1..2)) OF OTD Msr El enent Rest

-- OID neasurent infornation for 1 set
OID- Msr El ement First :: = SEQUENCE {
r ef Fr ameNunber | NTEGER (0. .42431), -- Franme nunber nodul o 42432
ref erenceTi neSl ot Modul oTi neSl ot ,
t oaMeasur enent sOf Ref TOA- Measur enent sOF Ref OPTI ONAL,
st dResol uti on St dResol uti on,
taCorrection | NTEGER (0. . 960) OPTI ONAL, -- TA correction

-- neasured nei ghbors in OID neasurenents
ot d- Fi r st Set Msrs SeqOf OTD- Fi r st Set Msr s OPTI ONAL

}
SeqOf OTD-Fi rst Set Msrs ::= SEQUENCE (SI ZE(1..10)) OF OTD-First Set Msrs

-- OTID neasurent information 2 and 3 sets if exist
OTD- Msr El ement Rest : : = SEQUENCE {
r ef Fr ameNunber | NTEGER (0. .42431), -- Frame nunber nodul o 42432
ref erenceTi neSl ot Modul oTi neSl ot ,
t oaMeasur enent sOf Ref TOA- Measur enent sOF Ref OPTI ONAL,
st dResol uti on St dResol uti on,
taCorrection | NTEGER (0. . 960) OPTI ONAL, -- TA correction

-- neasured nei ghbors in OID neasurenents
ot d- Msr sOF Ot her Set s SeqOr OTD- Msr sOF Ot her Set s OPTI ONAL

}
SeqOf OTD- MsrsOfF Ot her Sets :: = SEQUENCE (S| ZE(1..10)) OF OTD MsrsOF Ot her Set s

-- Standard deviation of the TOA neasurenments fromthe reference BTS
TOA- Measur ement sOf Ref @ : = SEQUENCE {

refQuality Ref Quality,

nun Measur enent s Nunmf Measur enent s

}

Ref Quality ::= I NTEGER (0. .31) -- St Dev of TOA of reference as defined in annex
Nurmf Measurenents ::= | NTEGER (0. .7) -- No. of neasurenents for RefQuality as defined in annex
StdResol ution ::= | NTEGER (0. . 3) -- Values of resolution are defined in annex

OID-FirstSet Msrs ::= OTD Measurenent Wt hl D

-- Neighbour info in OID neasurenments 0-10 times in TD neasurenent info
OID- MsrsO Gt her Sets ::= CHO CE {

i dentityNot Present OTD Measurenent,

i dentityPresent OID- Measurement Wt hl D

}

-- For this OID neasurenent identity is same as the identity of BTS
-- inthe first set with same sequence nunber
OID- Measurenent ::= SEQUENCE {

nbor Ti neSl ot Modul oTi neSl ot ,

eotdQual ity EOTDQual i ty,

ot dval ue Orbval ue
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-- This measurenent contains the BTS identity and neasurenent
OID- Measurement Wt hl D : : =SEQUENCE {

nei ghborl dentity Nei ghbor I dentity,

nbor Ti neSl ot Modul oTi neSl ot ,

eotdQuality EOTDQual i ty,

ot dval ue Orbval ue
}

EOTDQual ity ::= SEQUENCE {
nbr O Measur enent s I NTEGER (0..7),
st dOf EOTD I NTEGER (0. . 31)

}

Nei ghborl dentity ::= CHO CE {

bsi cAndCarri er BSI CAndCarri er, -- BSIC and Carrier

ci Cel 11 D, -- Cell 1D, LAC not needed

mul ti FrameCarri er Mul ti FrameCarrier, -- MiltiFraneOfest and BSI C

reqguest | ndex Request | ndex, -- Index to Requested Neighbor List

syst em nf ol ndex Syst enl nf ol ndex, -- Index to Systeminfo list, this type of nei ghbour
-- identity shall not be used by the M5 unless it has
-- received the System nfoAssistData fromthe SM.C for
-- this cell.

ci AndLAC Cel | | DANALAC -- C and LAC

}

-- Miultifrane and carrier

Mul ti FrameCarrier ::= SEQUENCE {
bcchCarri er BCCHCarri er,
mul ti FrameOf f set Ml ti FrameOf f set

}

-- OID neasurenent val ue for nei ghbour
OlDVal ue ::= | NTEGER (0..39999)

-- Location information | E
Locationlnfo ::= SEQUENCE {
ref Franme | NTEGER (0. .65535), -- Reference Franme nunber
-- If refFrame is within (42432..65535), it shall be ignored by the receiver
-- in that case the M5 should provide GPS TOWVif avail able
gpsTOW I NTEGER (0. .14399999) OPTI ONAL, -- GPS ToOw
fixType Fi xType,
-- Note that applicable range for refFrame is 0 - 42431
-- Possible shapes carried in posEstinate are
-- ellipsoid point,
-- ellipsoid point with uncertainty circle
-- ellipsoid point with uncertainty ellipse
-- ellipsoid point with altitude and uncertainty ellipsoid
posEsti mate Ext - Geogr aphi cal | nf or mati on

}

Fi xType ::= | NT|
twoDFi x (0)
X (

} (0..1)

-- GPS- Measurenent information
GPS- Measurel nfo :: = SEQUENCE {
-- Measurenent info el enents
-- user has to make sure that in this elenent is nunber of elenents
-- defined in reference BTS identity
gpsMsr Set Li st SeqOr GPS- Msr Set El enent

}
SeqOf GPS- Msr Set El ement @ : = SEQUENCE (Sl ZE(1..3)) OF GPS- Msr Set El enent
-- OID neasurent information 1-3 tinmes in nessage
GPS- Msr Set El ement :: = SEQUENCE {
ref Frame I NTEGER (0..65535) OPTI ONAL, -- Reference Frame nunber
gpsTOW GPSTOWR4b, -- GPS TOW
-- Note that applicable range for refFrame is 0 - 42431
--N_SAT can be read from nunber of elenments of gps-nsrlList
gps- nerLi st SeqOf GPS- Msr El enent

-- 24 bit presentation for GPSTOW
GPSTON24b :: = | NTEGER (0..14399999)
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-- measured elements in nmeasurenment paraneters field

SeqOrf GPS- Msr El ement @ : = SEQUENCE (Sl ZE(1..16)) OF GPS- Msr El enment
GPS- Msr El ement :: = SEQUENCE {
satellitel D Satellitel D, -- Satellite identifier
cNo I NTEGER (0. .63), -- carrier noise ratio
doppl er | NTEGER (-32768. .32767), -- doppler, mulltiply by 0,2
whol eChi ps I NTEGER (0. .1022), -- whol e value of the code phase nmeasurenent
fracChi ps I NTEGER (0..1024), -- fractional value of the code phase neasurenent

-- a value of 1024 shall not be encoded by the sender
-- the receiver shall consider a value of 1024 to be
-- invalid data

npat hl ndi ¢ Mpat hl ndi c, -- multipath indicator
pseuRangeRVBErr | NTEGER (0. . 63) -- index
}
-- Miltipath indicator
Mpat hl ndi ¢ ::= ENUVMERATED {
not Measured (0),
low (1),
medi um (2),
hi gh (3)
}
-- Location error |IE
LocationError ::= SEQUENCE {
| ocError Reason LocError Reason,
addi ti onal Assi st anceDat a Addi ti onal Assi st anceDat a OPTI ONAL,
}
LocError Reason ::= ENUMERATED {

unDefined (0),

not EnoughBTSs (1),

not EnoughSats (2),

eot dLocCal AssDat aM ssing (3),
eot dAssDat aM ssing (4),
gpsLocCal AssDat aM ssi ng (5),
gpsAssDat aM ssing (6),

net hodNot Supported (7),

not Processed (8),

r ef BTSFor GPSNot Ser vi ngBTS (9),
r ef BTSFor EOTDNot Ser vi ngBTS (10),

not EnoughGANSSSat s (11),
ganssAssDat aM ssing (12),
r ef BTSFor GANSSNot Ser vi ngBTS (13)

}
-- exception handling:
-- an unrecogni zed val ue shall be treated the sane as value 0
-- defines additional assistance data needed for any new | ocation attenpt
-- Ms shall retain any assistance data al ready received
Addi ti onal Assi st anceData ::= SEQUENCE {
gpsAssi st anceDat a GPSAssi st anceDat a OPTIl ONAL,
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
ganssAssi st anceDat a GANSSAssi st anceDat a OPTI ONAL
}
GPSAssi stanceData :: = OCTET STRING (Sl ZE (1..maxGPSAssi st anceDat a) )
-- GPSAssi stanceData has identical structure and encoding to octets 3 to n of the
-- GPS Assistance Data |E in 3GPP TS 49. 031
maxGPSAssi st anceDat a I NTEGER ::= 40
GANSSAssi st anceData :: = OCTET STRING (Sl ZE (1..maxGANSSAssi st anceDat a) )
-- GANSSAssi stanceData has identical structure and encoding to octets 3 to n of the
-- GANSS Assistance Data |E in 3GPP TS 49. 031
max GANSSAssi st anceData | NTEGER :: = 40
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-- Protocol Error Causes

Error Codes ::= ENUMERATED ({
unDefined (0),

m ssi ngConponet (1),

incorrectbData (2),

m ssi ngl Eor Conponent El emrent (3),

nessageTooShort (4),

unknowRef er enceNunber (5),

}
-- exception handling:
-- an unrecogni zed val ue shall be treated the sane as value 0
-- GPS assistance data | E
GPS- Assi st Data :: = SEQUENCE {
cont r ol Header Cont r ol Header
}
-- More Assistance Data To Be Sent |E
-- More Assistance Data Conponents On the Way indication for delivery of an entire set of assistance
-- data in multiple Assistance Data conponents.
Mor eAssDat aToBeSent ::= ENUMERATED {
nohbr eMessages (0), -- This is the only or |ast Assistance Data nmessage used to deliver
-- the entire set of assistance data.
nor eMessagesOnTheWay (1) -- The SMLC will send nore Assistance Data nessages or a final RRLP
-- Measure Position Request nmessage to deliver the
-- the entire set of assistance data.
}
-- Control header of the GPS assistance data
Control Header ::= SEQUENCE {
-- Field type Present information
referenceTi ne Ref er enceTi ne OPTIl ONAL,
refLocation Ref Locati on OPTI ONAL,
dgpsCorrections DGPSCor r ect i ons OPTI ONAL,
navi gat i onModel Navi gat i onMbdel OPTI ONAL,
i onospheri chvbdel | onospheri cvbdel OPTIl ONAL,
ut cModel UTCModel OPTI ONAL,
al manac Al manac OPTI ONAL,
acqui sAssi st Acqui sAssi st OPTI ONAL,
real Tinelntegrity SeqOf-BadSatelliteSet OPTI ONAL
}
Ref erenceTi ne :: = SEQUENCE {
gpsTi me GPSTi ne,
gsnili me GSMTi me OPTI ONAL,
gpsTowAssi st GPSTOWAssI st OPTI ONAL
}
-- GPS Tinme includes week nunmber and time-of-week (TOW
GPSTi me :: = SEQUENCE {
gpsTOA23b GPSTON23b,
gpsVeek GPSWeek
-- GPSTOW range 0-604799, 92, resolution 0,08 sec, 23-bit presentation
GPSTOW23b :: = | NTEGER (0..7559999)
-- GPS week nunber
GPSWeek ::= I NTEGER (0..1023)

-- GPSTOMAssi st consists of TLM nessage, Anti-spoof flag, Alert flag, and 2 reserved bits in TLM
Word

-- for each visible satellite.

-- N_SAT can be read from nunmber of elements in GPSTOMssi st

GPSTOMAssi st ::= SEQUENCE (Sl ZE(1..12)) OF GPSTOWMAssi st El ement
GPSTOWAssi st El ement :: = SEQUENCE {

satellitel D Satellitel D

t1 mAord TLMMr d,

ant i Spoof Ant i Spoof Fl ag,

al ert Al ertFl ag,

tI mMRsvdBits TLMReservedBits
}
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-- TLMWrd, 14 bits
TLMMrd ::= I NTEGER (0..16383)

-- Anti-Spoof flag
Ant i Spoof Flag ::= I NTEGER (0. .1)

-- Alert flag
AlertFlag ::= I NTEGER (0..1)

-- Reserved bits in TLMword, MSB occurs earlier in TLMWrd transmtted by satellite
TLMReservedBits ::= | NTEGER (0. . 3)

GSMTi me :: = SEQUENCE {
bcchCarri er BCCHCarri er, -- BCCH carri er
bsic BSI C, -- BsIC
f rameNunber Fr ameNunber,
ti mesl ot Ti neSsl ot ,
bi t Nunber Bi t Nunber

}

-- Frame nunber

FrameNunber ::= | NTEGER (0..2097151)

-- Time slot nunber

TimeSl ot ::= INTEGER (0..7)

-- Bit nunber

Bi t Nunber ::= | NTEGER (0. . 156)

-- Reference Location IE

Ref Location ::= SEQUENCE {
t hreeDLocati on Ext - Geogr aphi cal | nformati on
}
-- DGPS Corrections |E
DGPSCorrections ::= SEQUENCE {
gpsTOW I NTEGER (0. .604799), -- DGPS reference tine
stat us I NTEGER (0..7),
-- N_SAT can be read from nunber of elenents of satlList
sat Li st SeqOF Sat El enent
}
SeqOF Sat El ement :: = SEQUENCE (S| ZE (1..16)) OF SatEl enent
-- nunber of correction for satellites
Sat El ement :: = SEQUENCE {
satellitel D Satellitel D

--- Sequence nunber for epheneris

i ode I NTEGER (0. .239),
-- User Differential Range Error
udre I NTEGER (0. . 3),

-- Pseudo Range Correction, range is
-- -655,04 - +655, 04,
pseudoRangeCor | NTEGER (-2047..2047),

-- Pseudo Range Rate Correction, range is
-- -4,064 - +4,064,
r angeRat eCor I NTEGER (-127..127),

-- Delta Pseudo Range Correction 2

del t aPseudoRangeCor 2 I NTEGER (-127..127), -- This | E shall be ignored by the receiver
-- and set to zero by the sender

-- Delta Pseudo Range Correction 2

del t aRangeRat eCor 2 I NTEGER (-7..7), -- This IE shall be ignored by the receiver
-- and set to zero by the sender

-- Delta Pseudo Range Correction 3

del t aPseudoRangeCor 3 I NTEGER (-127..127), -- This | E shall be ignored by the receiver
-- and set to zero by the sender

-- Delta Pseudo Range Correction 3

del t aRangeRat eCor 3 I NTEGER (-7..7) -- This IE shall be ignored by the receiver
-- and set to zero by the sender

}

SatellitelD ::= INTEGER (0..63) -- identifies satellite
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-- Navigation Mdel IE

Navi gat i onModel ::= SEQUENCE {
navMbdel Li st SeqOr NavMbdel El enent
}
-- navigation nodel satellite |ist
SeqOr NavModel El ement :: = SEQUENCE (S| ZE(1..16)) OF NavMdel El ement
NavModel El ement ::= SEQUENCE {
satellitel D Satellitel D
sat St at us Sat St at us -- satellite status
}

-- the Status of the navigation nodel
Sat Status ::= CHO CE {
-- New satellite, new Navigation Mdel
newSat el | i t eAndModel UC  Unconpr essedEpheneri s,

-- Existing satellite, Existing Navigation Model

ol dSat el | i t eAndModel NULL,
-- Existing satellite, new Navigati on Mdel
newNavi Model UC Unconpr essedEpheneri s,
}
-- Unconpressed satellite emheneris and cl ock corrections
Unconpr essedEpheneris ::= SEQUENCE {
ephenCodeOnlL2 I NTEGER (0. . 3),
ephenRA I NTEGER (0. . 15),
ephentVheal t h I NTEGER (0. .63),
ephen ODC I NTEGER (0. .1023),
ephenl2Pf | ag I NTEGER (0..1),
ephenSF1Rsvd Epheneri sSubfranmelReserved,
ephenTgd I NTEGER (-128..127),
epheniloc | NTEGER (0..37799),
ephemAR2 I NTEGER (-128..127),
ephemAF1 I NTEGER (- 32768. . 32767),
ephemAFO I NTEGER (-2097152..2097151),
ephentCrs I NTEGER (-32768..32767),
ephenDel t aN I NTEGER (- 32768..32767),
ephem\VD I NTEGER (-2147483648. .2147483647),
ephentCuc I NTEGER (- 32768. . 32767),
ephent I NTEGER (0. .4294967295),
ephenCus I NTEGER (- 32768..32767),
ephemAPower Hal f | NTEGER (0. .4294967295),
ephenifoe I NTEGER (0..37799),
ephenti t Fl ag I NTEGER (0..1),
ephemACDA I NTEGER (0. .31),
ephenCi ¢ | NTEGER (-32768..32767),
ephenmOmegaA0 I NTEGER (-2147483648. .2147483647),
ephenC s I NTEGER ( - 32768. . 32767),
epheml 0 I NTEGER (-2147483648..2147483647),
ephentCrc | NTEGER (-32768. .32767),
ephemWV I NTEGER (-2147483648. .2147483647),
ephemOregaADot | NTEGER (- 8388608. . 8388607) ,
ephenl Dot I NTEGER (-8192..8191)
}
-- Reserved bits in subframe 1 of navigation nessage
Epheneri sSubfranelReserved ::= SEQUENCE {
reservedl | NTEGER (0. .8388607), -- 23-bit field
reserved2 I NTEGER (0..16777215), -- 24-bit field
reserved3 I NTEGER (0..16777215), -- 24-bit field
reserved4 | NTEGER (0. .65535) -- 16-bit field
}
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-- lonospheric Mdel |IE

I onospheri cvbdel ::= SEQUENCE {
al fa0 I NTEGER (-128..127),
al fal I NTEGER (-128..127),
al fa2 I NTEGER (-128..127),
al fa3 I NTEGER (-128..127),
bet a0 I NTEGER (-128..127),
bet al I NTEGER (-128..127),
bet a2 I NTEGER (-128..127),
bet a3 I NTEGER (-128..127)
}
-- Universal Time Coordinate Model
UTCModel ::= SEQUENCE {
ut cAl | NTEGER ( - 8388608. . 8388607) ,
ut cAO I NTEGER (-2147483648. .2147483647),
ut cTot I NTEGER (0. . 255),
ut c WAL I NTEGER (0. . 255),
utcDel taTl s I NTEGER (-128..127),
ut cWNI sf I NTEGER (0. . 255),
ut cDN I NTEGER (-128..127),
ut cDel t aTl sf I NTEGER (-128..127)
}
-- Almanac, Long term nodel
-- NOTE: These are paraneters are subset of the epheneris
-- NOTE: But with reduced resolution and accuracy
Al manac ::= SEQUENCE {
al amanacVWNa I NTEGER (0. . 255), -- Once per nessage
-- navigation nodel satellite list.
-- The size of almanacList is actually Nuns_Sats_Total field
al manaclLi st SeqOr Al manacEl enent
}
SeqOF Al manacEl enent :: = SEQUENCE (SI ZE(1..64)) OF Al manacEl enent
-- Almanac info once per satellite
Al manacEl ement :: = SEQUENCE {
satellitel D Satellitel D,
al manacE | NTEGER (0. .65535),
al amanacToa | NTEGER (0. . 255),
al manacKsi i I NTEGER (- 32768. . 32767),
al manacOregaDot I NTEGER (-32768..32767),
al manacSVheal t h I NTEGER (0. .255),
al manacAPower Hal f I NTEGER (0..16777215),
al manacOnega0 | NTEGER ( - 8388608. . 8388607) ,
al manacwW | NTEGER ( - 8388608. . 8388607) ,
al mnacM | NTEGER ( - 8388608. . 8388607) ,
al manacAFO I NTEGER (-1024..1023),
al manacAF1 I NTEGER (-1024..1023)
}
-- Acquisition Assistance
Acqui sAssi st ::= SEQUENCE {
-- Number of Satellites can be read from acqui stLi st
timeRel ation Ti meRel ati on,
-- Acquisition assistance |ist
-- The size of Nunber of Satellites is actually Nunmber of Satellites field
acqui sLi st SeqOr Acqui sEl enent
}
SeqOf Acqui sEl ement :: = SEQUENCE (S| ZE(1..16)) OF Acqui skl ement
-- the relationship between GPS tinme and air-interface timng
Ti meRel ati on :: = SEQUENCE {
gpsTOW GPSTON23b, -- 23b presentation
gsnili me GSMTi e OPTI ONAL
}
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-- data occuring per nunber of satellites
Acqui sEl enent ::= SEQUENCE {
svid Satellitel D,

-- Doppler Oth order term
-- -5120,0 - 5117,5 Hz (= -2048 - 2047 with 2,5 Hz resol ution)

doppl er0 | NTEGER (- 2048. .2047),
addi onal Doppl er Addi onal Doppl er Fi el ds OPTI ONAL,
codePhase I NTEGER (0..1022), -- Code Phase
i nt CodePhase I NTEGER (0. .19), -- Integer Code Phase
gpsBi t Nunmber I NTEGER (0. . 3), -- GPS bit nunber
codePhaseSear chW ndow | NTEGER (0. . 15), -- Code Phase Search W ndow
addi onal Angl e Addi onal Angl eFi el ds OPTI ONAL
}
Addi onal Doppl erFi el ds :: = SEQUENCE {
-- Doppler 1st order term -1,0 - +0,5 Hz/sec
-- (=-42 + (0 to 63) with 1/42 Hz/sec. resol ution)
doppl er1 | NTEGER (0. .63),
doppl er Uncertainty I NTEGER (0..7)
-- a sender shall not encode any Doppl erUncertainty value in the range 5 to 7
-- a receiver shall ignore any value between 5 and 7.
}
Addi onal Angl eFi el ds :: = SEQUENCE {
-- azimuth angle, 0 - 348,75 deg (= 0 - 31 with 11,25 deg resol ution)
azi mith I NTEGER (0. . 31),
-- elevation angle, 0 - 78,75 deg (= 0 - 7 with 11,25 deg resol ution)
el evation I NTEGER (0..7)
}
-- Real-Tinme Integrity
-- nunber of bad satellites can be read fromthis el ement
Seq(f - BadSat el | i teSet ::= SEQUENCE (SIZE(1..16)) OF SatellitelD
-- Extension El enents
-- Rel ease 98 Extensions here
Rel 98- Msr Posi ti on- Reg- Ext ensi on :: = SEQUENCE {

r el 98- Ext - ExpOTD Rel 98- Ext - ExpOTD OPTIl ONAL, -- Expect edOID ext ensi on

gpsTi meAssi st anceMeasur ement Request NULL OPTI ONAL,
gpsRef erenceTi meUncertai nty GPSRef erenceTi neUncertai nty OPTI ONAL

-- Further R98 extensions here

}
Rel 98- Assi st anceDat a- Ext ensi on :: = SEQUENCE {
r el 98- Ext - ExpOTD Rel 98- Ext - ExpOTD OPTI ONAL, -- Expect edOTD ext ensi on

gpsTi meAssi st anceMeasur ement Request NULL OPTI ONAL,
gpsRef erenceTi meUncertai nty GPSRef erenceTi neUncertai nty OPTI ONAL

-- Further R98 extensions here

}
-- Rel ease 98 ExpOTID ext ension
Rel 98- Ext - ExpOTD : : = SEQUENCE {
-- |If MsrAssistBTS is included in nmessage, nsrAssistData-R98- ExpOID shall be included.
ner Assi st Dat a- R98- ExpOTD Msr Assi st Dat a- R98- ExpOTD OPTI ONAL,
-- |If System nfoAssistaData is included in nmessage, systenl nfoAssistData-R98- ExpOID shall be
-- included.
syst erml nf 0Assi st Dat a- R98- ExpOTD Syst enl nf oAssi st Dat a- R98- ExpOTD OPTI ONAL
}
-- MsrAssistData RI8 extension
Msr Assi st Dat a- R98- ExpOTD :: = SEQUENCE {
ner Assi st Li st - R98- ExpOTD SeqOf Msr Assi st BTS- R98- ExpOTD
}
-- Indexes in SeqOr Msr Assi st BTS- R98- ExpOID refer to SeqOf Msr Assi st BTS
-- If the index exceeds the SegOf MsrAssistBTS range or if there is other
-- inconsistencies between the BTS indices, the M5 shall apply protocol
-- error cause incorrectData
SeqOr Msr Assi st BTS- R98- ExpOID :: = SEQUENCE (S| ZE(1..15)) OF MsrAssi st BTS- R98- ExpOID
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-- This elenent conpletes MsrAssistBTS | E

Msr Assi st BTS- R98- ExpOTD : : = SEQUENCE {
expect edOTD Expect edOTD,
expOrlDuUncertai nty ExpOTDUncert ai nty
}

-- Systenl nfoAssi st Data R98 extension
Syst eml nf 0Assi st Dat a- R98- ExpOID : : = SEQUENCE {
syst erml nf 0Assi st Li st R98- ExpOTD SeqCf Syst eml nf oAssi st BTS- R98- ExpOTD

}
-- SeqOr Syst em nf 0Assi st BTS- R98- ExpOID i ndex refer to SeqOf System nf oAssi st BTS
-- |If the index exceeds the SegOf System nfoAssistBTS range or if there is other
-- inconsistencies between the BTS indices, the M5 shall apply protocol
-- error cause incorrectData
SeqOr Syst eml nf 0Assi st BTS- R98- ExpOID :: = SEQUENCE (S| ZE(1..32)) OF Systemnl nfoAssi st BTS- R98- ExpOID
-- whether n.th is present or not ?
Syst eml nf 0Assi st BTS- R98- ExpOID :: = CHO CE {

not Pr esent NULL,

present Assi st BTSDat a- R98- ExpOTD
}
-- This el ement conpletes AssistBTSData | E
Assi st BTSDat a- R98- ExpOID : : = SEQUENCE {

expect edOTD Expect edOTD,

expOrlDuncertainty ExpOTDUncert ai nty -- Uncertainty of expected OID
}

-- Expected OID val ue between nbor base station and reference BTS

-- at M8's current estinated |ocation.

Expect edOTD :: = | NTEGER (0..1250)

-- The ExpectedOID val ue 1250 shall not be encoded by the transmtting entity and
-- shall be treated by the receiving entity as O.

-- Uncertainty of Exptected OTD in bits

ExpOTDUncertainty ::= | NTEGER(O. . 7)

-- Rel ease 98 extensions

GPSRef erenceTi meUncertainty ::= I NTEGER (0 .. 127) -- Coding according to Annex

GPSTi meAssi st anceMeasurenment s :: = SEQUENCE {
ref erenceFraneMsB | NTEGER (0 .. 63) OPTI ONAL, -- MsSB of frame nunber
gpsTowSubns | NTEGER (0 .. 9999) OPTI ONAL, -- in units of 100ns, for MS based AGPS
del taTow | NTEGER (0 .. 127) OPTI ONAL, -- for M5 assisted AGPS

gpsRef erenceTi meUncertai nty GPSRef erenceTi meUncertai nty OPTI ONAL

Rel - 98- Msr Posi ti on- Rsp- Ext ensi on ::= SEQUENCE {

-- First extension to Rel ease 98
rel - 98- Ext - Measurel nfo SEQUENCE {

ot d- Measur el nf 0- R98- Ext OTD- Measur el nf o- R98- Ext OPTI ONAL
I

ti meAssi st anceMeasur enent s GPSTi neAssi st anceMeasur enents OPTI ONAL
-- Further R98 extensions here

}
-- This is an addition to OID-Measurelnfo el ement defined in original nessage,
-- |f OID-Measurelnfo is absent, or if one or nore OTD MsrEl ement Rest are present
-- OID Measurel nf 0o- R98- Ext shal | be absent.
-- OTD Measur el nf o- RO8- Ext
OID- Measur el nf 0- R98- Ext :: = SEQUENCE {
-- Measurenent info elenents
ot dMsr Fi r st Set s- R98- Ext OTD- Msr El enment Fi r st - R98- Ext
}
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-- OID neasurenent information Ext for the first set only
OTD- Msr El enent Fi rst - RO8- Ext :: = SEQUENCE {
-- additional neasured neighbors in OID neasurenents
ot d- Fi r st Set Msr s- R98- Ext SeqOr OTD- Fi r st Set Msr s- R98- Ext OPTI ONAL

}
SeqOf OTD- Fi r st Set Msrs- R98- Ext ::= SEQUENCE (Sl ZE(1..5)) OF OID-FirstSet Msrs
Rel - 5- Msr Posi ti on- Rsp- Ext ensi on ::= SEQUENCE {

ext ended-reference Extended-reference OPTI ONAL,

-- The extended-reference shall be included by the MSif and only if previously

-- received fromthe SM.C in a Measure Position Request. Wen included, the value sent
-- by the Ms shall equal the value received fromthe SM.C

-- extension to Release 5, for RRLP pseudo-segnentation here

ot d- Measur el nf o- 5- Ext OTD- Measur el nf o- 5- Ext OPTI ONAL,

ul PseudoSegl nd U PseudoSegl nd OPTI ONAL, -- Included when uplink RRLP
-- Pseudo-segnentation is used, not included when no uplink pseudo-segnmentation is used

-- Possibly nmore extensions for Release 5 here |ater

}

Ext ended-ref erence :: = SEQUENCE {
snl c- code | NTEGER (0. .63),
transaction-1D I NTEGER (0. .262143)

}

OID- Measur el nf o- 5- Ext :: = SeqOf OTD- Msr El enent Rest

-- if nore than one neasurenent sets are present this element is repeated
-- NumberOfSets - 1 (-1 = first set) conbined in OTD Measur el nf o-5- Ext and
-- OID Measurelnfo (e.g. if NunberOfSets is 3, then one otdMsrRestSets may
-- be sent in OID Measurel nfo-5-Ext and one in OTD Measur el nf 0)

-- First part of Uplink RRLP Pseudo-segnentation indication, possibly more nmay be defined
-- in the future for segnentation with nore than two segnents.
U PseudoSegl nd ::= ENUMERATED ({

firstOf Many (0),

secondCf Many( 1)

}
Rel 5- Msr Posi ti on- Req- Ext ensi on ::= SEQUENCE {
ext ended-r ef erence Ext ended-r ef er ence,
-- Possibly nmore extensions for Rel ease 5 here |ater
}
Rel 5- Assi st anceDat a- Ext ensi on ::= SEQUENCE {

ext ended-r ef erence Ext ended- r ef er ence,

-- Possibly nmore extensions for Rel ease 5 here |ater

Rel - 5- Prot ocol Error - Ext ensi on: : = SEQUENCE {
ext ended-r ef erence Ext ended-reference OPTI ONAL,
-- The extended-reference shall be included by the Msif and only if previously
-- received fromthe SM.C.
-- Wen included, the value sent by the M5 shall equal the value received fromthe SM.C

-- Possibly nore extensions for Release 5 here |later

}

-- Rel ease 7 Extensions here

Rel 7- Msr Posi ti on- Reqg- Ext ensi on ::= SEQUENCE {
vel oci t yRequest ed NULL OPTI ONAL,
ganssPosi ti onMet hod GANSSPosi ti oni ngvet hod OPTI ONAL,
ganss- Assi st Dat a GANSS- Assi st Dat a OPTI ONAL,
ganssCarri er PhaseMeasur enent Request NULL OPTI ONAL,
ganssTODGSMIi neAssoci at i onMeasur ement Request NULL OPTI ONAL,
requi r edResponseTi ne Requi r edResponseTi ne OPTI ONAL,
add- GPS- Assi st Dat a Add- GPS- Assi st Dat a OPTI ONAL,
ganssMil ti FregMeasur enent Request NULL OPTI ONAL,
o Further Rel ease 7 extentions here

}
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-- additional satellite systens may be added in future versions of the protocol
-- Bit 0 of GANSSPositioni ngMethod bit map shall not be the only one set to TRUE ('1')

GANSSPosi tioni ngMethod ::= BI T STRI NG {
gps (0),
galileo (1),
sbas (2),
noder ni zedGPS (3),
gzss (4),
gl onass (5),
bds (6)} (SIZE (2..16))

GANSS- Assi st Data :: = SEQUENCE {
ganss-cont rol Header GANSS- Cont r ol Header

}

GANSS- Cont r ol Header ::= SEQUENCE {

ganssConmonAssi st Dat a GANSSConmonAssi st Dat a OPTI ONAL,
ganssGeneri cAssi st Dat aLi st SeqOf GANSSGener i cAssi st Dat aEl enent  OPTI ONAL

}

-- GANSS Common Assi stance Data El enents

GANSSCommonAssi st Data :: = SEQUENCE {
ganssRef erenceTi ne GANSSRef er enceTi ne OPTI ONAL,
ganssRef Locati on GANSSRef Locat i on OPTI ONAL,
ganssl onospheri cModel GANSSI onospheri cModel OPTI ONAL,
'g'a'nséAddl onospheri cMbdel GANSSAddI onospheri cModel OPTI ONAL,
ganssEart hOri ent Par am GANSSEar t hOri ent Par am OPTI ONAL,

-- |If GANSSReferenceTine is included, GANSSReferenceTi me- R10- Ext shall al so be included.
ganssRef erenceTi me- R10- Ext  GANSSRef er enceTi nme- R10- Ext  OPTI ONAL

}
-- List of GANSS Generic Assistance Data El ements, up to 8 GANSS
SeqOr GANSSGener i cAssi st Dat aEl ement :: = SEQUENCE (Sl ZE (1..8)) OF GANSSGeneri cAssi st Dat aEl ement
-- GANSS Ceneric Assistance Data El enents
GANSSGener i cAssi st Dat aEl ement :: = SEQUENCE {
ganssl D I NTEGER (0..7) OPTI ONAL, -- Coding according to Annex
ganssTi meModel SeqOF GANSSTi neModel OPTI ONAL,
ganssDi ff Corrections GANSSD f f Correcti ons OPTI ONAL,
ganssNavi gat i onMbdel GANSSNav Mbdel OPTI ONAL,
ganssReal Tinelntegrity GANSSReal Tinel ntegrity OPTI ONAL,
ganssDat aBi t Assi st GANSSDat aBi t Assi st OPTIl ONAL,
ganssRef Measur enent Assi st GANSSRef Measur enent Assi st OPTI ONAL,
ganssAl manacMdel GANSSAI manacModel OPTI ONAL,
ganssUTCModel GANSSUTCMbdel OPTI ONAL,
ganssEpheneri sExt ensi on GANSSEphener i sExt ensi on OPTI ONAL,
ganssEpheneri sExt Check GANSSEphener i sExt ensi onCheck OPTI ONAL,
sbasl D I NTEGER (0..7) OPTI ONAL, -- Coding according to Annex
ganssAddUTCModel GANSSAddUTCMbdel OPTI ONAL,
ganssAuxi liarylnfo GANSSAuxi | i aryl nformation OPTI ONAL,
ganssDi ff CorrectionsValidityPeriod GANSSDi ffCorrectionsValidityPeriod OPTIONAL,
-- |If SeqOF GANSSTi meModel is included, SeqOf GANSSTi meMbdel - R10- Ext shal | al so be incl uded.
ganssTi meMbdel - R10- Ext SeqOf GANSSTi neModel - R10- Ext OPTI ONAL,
-- | f GANSSRef Measurenent Assi st is included, GANSSRef Measurement Assi st-R10-Ext shall al so be
-- included.
ganssRef Measur enent Assi st - R10- Ext GANSSRef Measur enent Assi st - R10- Ext OPTI ONAL,
-- I f GANSSAl manacModel is included, GANSSAl manacMdel - R10- Ext shall al so be incl uded.
ganssAl nanacMdel - R10- Ext GANSSAI manacModel - R10- Ext OPTI ONAL,
ganssAl manacMdel - R12- Ext GANSSAI manacModel - R12- Ext OPTI ONAL,
ganssRef Measur enent Assi st - R12- Ext GANSSRef Measur enent Assi st - R12- Ext OPTI ONAL,
--The field may be present if the ganssliD indicates BDS, otherwise it is not present.
bdsDi fferential Corrections-r12 BDS-Di ff Corrections-r12 OPTI ONAL,
--The field may be present if the gansslID indicates BDS, otherwise it is not present.
bdsGri dvbdel -r 12 BDS- Gri dvbdel Paranmeter-r12 OPTI ONAL
}
-- GANSS COMMON ASS| STANCE DATA ELEMENTS
-- GANSS Reference Time |IE
GANSSRef erenceTi me :: = SEQUENCE {
ganssRef Ti nel nf o GANSSRef Ti el nf o,
ganssTOD- GSMTi meAssoci ati on GANSSTOD- GSMTi meAssoci ati on OPTI ONAL
}
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-- GANSS Reference Tinme includes GANSS TOD, GANSS Day, uncertainty

GANSSRef Ti el nfo :

: = SEQUENCE {

-- ganssDay shall be present in this version of the protocol

ganssDay I NTEGER(O .. 8191) OPTI ONAL,
ganssTCD GANSSTOD,
ganssTODUncertai nty GANSSTCDUncert ai nty OPTI ONAL,
ganssTi nel D INTEGER (O .. 7) OPTI ONAL
}
-- GANSS TOD i nteger seconds
GANSSTOD :: = | NTEGER (0 .. 86399)

-- GANSS TOD uncertainty

GANSSTODUncertainty :

-- GANSS Reference Tinme Rel-10 Extension:
GANSSRef er enceTi ne- R10- Ext :: = SEQUENCE {

ganssDayCycl eNunber

-- GANSS TOD- GSM Ti ne associ ation

GANSSTOD- GSMTi nreAssoci ation :

bcchCarri er
bsic

f rameNunber
ti nmeSl ot

bi t Nunber
frameDrift

}

-- Frane drift
FrameDrift ::=

1= SEQUENCE {
BCCHCarri er, -- BCCH carri er
BSI C, -- BsIC
Fr ameNunber,
Ti meSl ot
Bi t Nunber,
FrameDri ft OPTI ONAL

I NTEGER(- 64 .. 63)

-- GANSS Reference Location IE

GANSSRef Location :
t hreeDLocat i on

}

: = SEQUENCE {

Ext - Geogr aphi cal | nformati on

= INTEGER (0 .. 127) -- Coding according to Annex

I NTEGER(O. . 7) -- codi ng according to annex
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-- GANSS | onospheric Mdel |E
-- GANSS | onospheric Mdel consists of NeQuick nmodel paranmeters and storm fl ags

GANSSI onospheri cMbdel ::= SEQUENCE {

ganssl onoModel GANSSI onospher eModel ,

ganssl onoSt or nl ags GANSSI onoSt or nl ags OPTI ONAL,
}

-- GANSS ionosphere nodel. Coding according to Annex
GANSSI onospher eMbdel :: = SEQUENCE {

ai 0 INTEGER (0 .. 2047),

ai 1 I NTEGER (-1024 .. 1023),

ai 2 I NTEGER (-8192 .. 8191)

}

-- GANSS ionosphere stormfl ags

GANSSI onoSt or il ags :: = SEQUENCE
ionoStornFlagl |INTEGER (O .. 1),
ionoStornFlag2 |INTEGER (0 .. 1),
i onoSt ornFl ag3 | NTEGER (0 .. 1),
i onoSt ornfl ag4 | NTEGER (0 .. 1),
ionoStornFl agsh |INTEGER (O .. 1)

}
-- GANSS Additional |onospheric Mdel |IE
-- GANSS Addi tional |onospheric Mdel consists of Kl obuchar nodel paraneters
GANSSAddI onospheri cMdel ::= SEQUENCE {
datal D BIT STRING (SIZE (2)), -- Coding according to Annex
i onoMbdel | onospheri chModel
}

-- GANSS Earth Orientation Paramaters |E
GANSSEart hOri ent Param : : = SEQUENCE {

t eop | NTEGER (0. .65535),
pnmX | NTEGER (-1048576..1048575),
pnXdot | NTEGER (-16384..16383),
pmy | NTEGER (-1048576..1048575),
pnidot I NTEGER (-16384..16383),
del taUT1 I NTEGER (-1073741824..1073741823),
del t aUT1ldot I NTEGER (-262144..262143)
}
-- GANSS CGENERI C ASSI STANCE DATA ELEMENTS
-- GANSS Tinme Mddel |E consists of tinme offset and first and second order paraneters to relate GNSS
-- specific systemtine to selected tinme reference
SeqOr GANSSTi neModel ::= SEQUENCE (Sl ZE(1..7)) OF GANSSTi meMobdel El enent
GANSSTi nreMbdel El enent :: = SEQUENCE {
ganssTi mreModel Ref Ti me I NTEGER(O .. 65535),
t AO TAO,
t Al TAL OPTI ONAL,
t A2 TA2 OPTI ONAL,
gnssTA D INTEGER (0 .. 7), -- codi ng according to annex
weekNunber I NTEGER (0 .. 8191) OPTI ONAL
}
-- GANSS tine nodel paraneter AO
TAO ::= | NTEGER (-2147483648 .. 2147483647)
-- GANSS tinme nodel parameter Al
TALl ::= | NTECER (-8388608 .. 8388607)
-- GANSS tinme nodel parameter A2
TA2 ::= | NTECER (-64 .. 63)
-- GANSS Tinme Mddel Rel-10 Extension:
SeqOrf GANSSTi neModel - R10- Ext :: = SEQUENCE (Sl ZE(1..7)) OF GANSSTi meMobdel El enent - R10- Ext
GANSSTi neMbdel El enent - R10- Ext :: = SEQUENCE {
gnssTA D INTEGER (0 .. 7), -- coding according to annex
del taT I NTEGER (-128..127)
}
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-- DGANSS Corrections |IE

GANSSDI f f Corrections ::= SEQUENCE {
dganssRef Ti me INTEGER (0 .. 119), -- DGANSS reference tine
-- N_SGN_TYPE can be read from nunber of elements of sgnTypeli st
sgnTypeli st SeqOf SgnTypeEl enent
SeqOf SgnTypeEl enent :: = SEQUENCE (SIZE (1..3)) OF SgnTypeEl enent -- nax three signals per GNSS
-- DGANSS signal type elenment, once per GNSS signal type included i n DGANSS
SgnTypeEl ement ::= SEQUENCE {
ganssSignal | D GANSSSi gnal | D, -- signal type identity
ganssSt at usHeal t h INTEGER (0 .. 7),
-- N_SAT can be read from nunber of elenments of dganssSgnLi st
dganssSgnLi st SeqOr DGANSSSgnEl enent
}
GANSSSignal ID ::= INTEGER (0 .. 7) ~-- Coding according to Annex
SeqOr DGANSSSgnEl ement :: = SEQUENCE (Sl ZE (1..16)) OF DGANSSSgnEl enment
-- nunber of correction for signals
DGANSSSgnEl enent :: = SEQUENCE {
svl D SVID, -- Satellite identity

--- Sequence nunber for GANSS Navi gati on Mbdel that matches the DGANSS correction set
i od I NTEGER (0 .. 1023),

-- User Differential Range Error
udre I NTEGER (0. .3),

-- Pseudo Range Correction, range is
-- -655,04 - +655, 04,
pseudoRangeCor | NTEGER (-2047..2047),

-- Pseudo Range Rate Correction, range is
-- -4,064 - +4,064,

r angeRat eCor I NTEGER (-127..127)
}
SVID ::= INTEGER (0 .. 63) -- Coding according to Annex
-- GANSS Navi gation Mdel IE
GANSSNavModel ::= SEQUENCE {
nonBr oadcast | ndFl ag I NTEGER (0 .. 1),
ganssSatel |itelist SeqOr GANSSSat el | i t eEl ement
}
SeqOr GANSSSat el | it eEl ement ::= SEQUENCE (S| ZE(1..32)) OF GANSSSatel |liteEl ement
GANSSSat el I'i t eEl ement ::= SEQUENCE {
svl D SVI D,
svHeal th BI T STRI NG (Sl ZE(5)), -- Coding according to Annex
i od I NTEGER (0 .. 1023), -- Coding according to Annex
ganssC ockModel GANSSC ockMbdel ,
ganssOr bi t Model GANSSOr bi t Mbdel ,
svHeal t hVBB BIT STRING (SIZE(1))  OPTIONAL, -- Coding according to Annex
i odVSB I NTEGER (0 .. 1) OPTI ONAL, -- Coding according to Annex
svHeal t hExt BI T STRI NG (Sl ZE(4)) OPTIONAL -- Coding according to Annex
}
-- GANSS orbit nodel for the GNSS satellite according to the choice
GANSSOr bi t Model ::= CHO CE {
kepl eri anSet NavMbdel - Kepl eri anSet , -- Model -1
'n'a;/KépI eri anSet NavMbodel - NAVKepl eri anSet , -- Model -2
cnavKepl eri anSet NavModel - CNAVKepl eri anSet, -- Model -3
gl onassECEF NavModel - GLONASSecef , -- Model -4
sbasECEF NavMbdel - SBASecef , -- Model -5
bdsKepl eri anSet -r 12 NavMbdel - BDSKepl eri anSet -r 12 -- Model -6
}
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-- Navigation nodel in Keplerian paraneters

NavModel - Kepl eri anSet ::= SEQUENCE {
kepl er Toe I NTEGER (0 .. 16383),
kepl er W I NTEGER (- 2147483648. . 2147483647) ,
kepl er Del t aN | NTEGER (- 32768. . 32767),
kepl er M | NTEGER (-2147483648..2147483647),
kepl er OnegaDot | NTEGER ( - 8388608. . 8388607) ,
kepl erE I NTEGER (0. .4294967295),
kepl er | Dot I NTEGER (-8192..8191),
kepl er APower Hal f | NTEGER (0.. 4294967295),
keplerlO I NTEGER (-2147483648. .2147483647),
kepl er Onega0 I NTEGER (-2147483648. .2147483647),
kepl erCrs | NTEGER (- 32768. . 32767),
keplerG s | NTEGER (- 32768. . 32767),
kepl er Cus I NTEGER (- 32768..32767),
keplerCrc I NTEGER (- 32768..32767),
kepl erGic | NTEGER ( - 32768. . 32767),
kepl er Cuc I NTEGER (- 32768. . 32767)

}

NavMbdel - NAVKepl eri anSet ::= SEQUENCE {
navURA I NTEGER (0. . 15),
navFit Fl ag I NTEGER (0..1),
navToe | NTEGER (0..37799),
navOrega I NTEGER (- 2147483648. . 2147483647) ,
navDel t aN | NTEGER (-32768..32767),
navM | NTEGER (-2147483648..2147483647),
navOregaADot | NTEGER ( - 8388608. . 8388607) ,
navE I NTEGER (0. .4294967295),
nav| Dot | NTEGER (-8192..8191),
navAPower Hal f I NTEGER (0. .4294967295),
navl 0 I NTEGER (-2147483648. .2147483647),
navOregaA0 I NTEGER (-2147483648. .2147483647),
navCrs | NTEGER (-32768..32767),
navG s | NTEGER (-32768..32767),
navCus I NTEGER (-32768..32767),
navCrc I NTEGER ( -32768..32767),
navG c | NTEGER (-32768..32767),
navCuc I NTEGER (-32768..32767)

}

NavModel - CNAVKepl eri anSet ::= SEQUENCE {
cnavTop I NTEGER (0. .2015),
cnavURAI ndex | NTEGER (- 16..15),
cnavDel t aA | NTEGER (- 33554432..33554431),
cnavAdot | NTEGER (-16777216..16777215),
cnavDel t aNo I NTEGER (- 65536. . 65535),
cnavDel t aNoDot | NTEGER (-4194304. .4194303),
cnavMo I NTEGER (-4294967296. . 4294967295) ,
cnavE I NTEGER (0. .8589934591),
cnavOnega I NTEGER (-4294967296. . 4294967295) ,
cnavQOVEGAO I NTEGER (-4294967296. . 4294967295) ,
cnavDel t aOregaDot I NTEGER ( - 65536. . 65535),
cnavl o I NTEGER (-4294967296. . 4294967295) ,
cnavl oDot | NTEGER (-16384..16383),
cnavC s I NTEGER (- 32768..32767),
cnavd ¢ I NTEGER (-32768..32767),
cnavCrs | NTEGER (- 8388608. . 8388607),
cnavCrc | NTEGER (- 8388608. . 8388607),
cnavCus | NTEGER (-1048576..1048575),
cnavCuc | NTEGER (-1048576..1048575)

ETSI




3GPP TS 44.031 version 19.0.0 Release 19

40

ETSI TS 144 031 V19.0.0 (2025-10)

NavModel - GLONASSecef

NavModel - SBASecef

}

NavModel - BDSKepl eri anSet -r 12 :

}

gl oEn

gl oP1

gl oP2

gl oM

gl oX

gl oXdot

gl oXdot dot
gl oY

gl oYdot

gl oYdot dot
gl oz

gl oZdot

gl oZdot dot

sbasTo
sbasAccur acy
sbasXg
sbasYg
sbasZg
sbasXgDot
sbasYgDot
sbaszgDot
sbas XgDot Dot
sbagYgDot Dot
sbasZgDot Dot

bds ACDE- r 12
bdsURAI -r 12
bdsToe-r 12

bdsAPower Hal f-r 12

bdsE-r12
bdsWr 12

bdsDel t aN-r 12

bdsMD-r 12

bdsOnegal-r 12
bdsOnegabDot -r 12

bdsl 0-r12
bdsl Dot -r 12
bdsCuc-r12
bdsCus-r12
bdsCrc-r12
bdsCrs-r12
bdsGic-r12
bdsGi s-r12

GANSS cl ock nodel

GANSSCl ockModel

}

SeqOF St andar dCl ockModel El enment

St andar dd ockModel El ement

navC ockModel
cnavd ockModel

gl onassC ockModel
sbasC ockModel
bdsd ockModel -r 12

st anC ockToc
st anC ockAF2
st anC ockAF1
st anC ockAFO
st anCl ockTgd
st anModel | D

= SEQUENCE {
I NTEGER (0. . 31),
BIT STRING (Sl ZE(2)),
BOOLEAN,
I NTEGER (0. . 3),
| NTEGER (- 67108864. . 67108863),
| NTEGER ( - 8388608. . 8388607) ,
| NTEGER (- 16. . 15),
| NTEGER (- 67108864. . 67108863),
| NTEGER ( - 8388608. . 8388607) ,
I NTEGER (- 16. . 15),
I NTEGER (- 67108864. . 67108863),
| NTEGER ( - 8388608. . 8388607) ,
I NTEGER (- 16. . 15)

: = SEQUENCE {

I NTEGER (0. . 5399)

BI T STRING (Sl ZE(4)),

I NTEGER (- 536870912. . 536870911) ,
I NTEGER (- 536870912. . 536870911) ,
I NTEGER (- 16777216. . 16777215),

I NTEGER ( - 65536. . 65535) ,

I NTEGER ( - 65536. . 65535) ,

I NTEGER (- 131072. . 131071),

I NTEGER (-512..511),

I NTEGER (-512..511),

I NTEGER (-512..511)

: = SEQUENCE {

I NTEGER (0. . 31),

I NTEGER (0. . 15),

I NTEGER (0. . 131071),

I NTEGER (0. . 4294967295) ,

I NTEGER (0. . 4294967295) ,

| NTEGER (- 2147483648. . 2147483647) ,
I NTEGER (- 32768. . 32767),

I NTEGER (- 2147483648. . 2147483647) ,
I NTEGER (- 2147483648. . 2147483647) ,
| NTEGER ( - 8388608. . 8388607) ,

I NTEGER (- 2147483648. . 2147483647) ,
| NTEGER (- 8192. . 8191),

I NTEGER (- 131072..131071),

I NTEGER (- 131072..131071),

I NTEGER (- 131072..131071),

I NTEGER (- 131072. .131071),

I NTEGER (- 131072..131071),

I NTEGER (- 131072..131071)

for the G\SS satellite according to the choice
= CHO CE {
st andar dCl ockModel Li st

SeqOF St andar dCl ockModel El enent -

NAVcl ockModel , -
CNAvVcl ockModel , -
GLONASScl ockModel , -
SBAScl ockModel -
BDSO ockModel -r 12 -

1= SEQUENCE {
I NTEGER (0 .. 16383),
INTEGER (-32 .. 31),

I NTEGER (-1048576 .. 1048575),

I NTEGER (-1073741824 .. 1073741823),
I NTEGER (-512 .. 511) OPTI ONAL,
INTEGER (O .. 1) OPTI ONAL,

OPTIl ONAL,

Model - 1

Model - 2
Model - 3
Model - 4
Model -5
Model - 6

1= SEQUENCE (Sl ZE(1..2)) OF StandardC ockMdel El ement
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NAVcl ockModel :: = SEQUENCE {
navToc I NTEGER (0.. 37799),
navaf 2 I NTEGER (-128..127),
navaf 1 | NTEGER (-32768..32767),
navaf O I NTEGER (-2097152..2097151),
navTgd I NTEGER (-128..127)
}
CNAVcl ockModel ::= SEQUENCE {
cnavToc I NTEGER (0. .2015),
cnavTop I NTEGER (0. .2015),
cnavURAO | NTEGER (- 16..15),
cnavURA1 I NTEGER (0..7),
cnavURA2 I NTEGER (0..7),
cnavAf 2 I NTEGER (-512..511),
cnavAf 1 I NTEGER (-524288. .524287),
cnavAf 0 I NTEGER (- 33554432. .33554431),
cnavTgd I NTEGER ( - 4096. . 4095) ,
cnavl SCl 1cp I NTEGER (- 4096. . 4095) OPTI ONAL,
cnavl SC 1cd I NTEGER (- 4096. . 4095) OPTI ONAL,
cnavl SCl 1ca I NTEGER (- 4096. . 4095) OPTI ONAL,
cnavl SC 2¢c I NTEGER (- 4096. . 4095) OPTI ONAL,
cnavl SC 5i 5 I NTEGER (- 4096. . 4095) OPTI ONAL,
cnavl SCl 505 I NTEGER (-4096. . 4095) OPTI ONAL
}
GLONASSc| ockModel :: = SEQUENCE {
gl oTau I NTEGER (-2097152..2097151),
gl oGamma I NTEGER (-1024..1023),
gl oDel t aTau I NTEGER (- 16. . 15) OPTI ONAL
}
SBASc| ockModel ::= SEQUENCE {
sbasTo | NTEGER (0. .5399),
sbasAgf o I NTEGER (- 2048. . 2047),
sbasAgf 1 | NTEGER (-128..127)
}
BDSC ockModel -r12 :: = SEQUENCE {
bdsACDC-r 12 I NTEGER (0. . 31),
bdsToc-r 12 I NTEGER (0..131071),
bdsA0-r 12 | NTEGER (- 8388608. . 8388607),
bdsAl-r12 I NTEGER (-2097152..2097151),
bdsA2-r12 I NTEGER (-1024..1023),
bdsTgdl-r12 I NTEGER (-512..511)
}

-- GANSS Real -Time Integrity |IE

GANSSReal Timel ntegrity ::= SEQUENCE {

-- list of satellites with bad signals

-- NBS can be read from nunber of elements in SeqOf-BadSi gnal Set

ganssBadSi gnal Li st SeqOf BadSi gnal El enent
}
SeqOf BadSi gnal El enent ::= SEQUENCE (Sl ZE(1..16)) OF BadSi gnal El emrent
BadSi gnal El enent ::= SEQUENCE {
badSvl D SVI D, -- Coding according to Annex
badSi gnal I D GANSSSI gnal s OPTI ONAL -- Codi ng according to Annex
}
-- GANSS Data Bit Assistance |E
GANSSDat aBi t Assi st :: = SEQUENCE {
ganssTOD I NTEGER (0 .. 59),
-- N_SAT can be read from nunber of elenments in SeqOf GanssDat aBi t sEl ement
ganssDat aBi t sSat Li st SeqOr GanssDat aBi t sEl enent ,
}
SeqOr GanssDat aBi t sEl ement ::= SEQUENCE (Sl ZE(1 .. 32))OF GanssDat aBit sEl ement
GanssDat aBi t sEl enent :: = SEQUENCE {
svliD SVI D,
-- N_SGN can be read from nunber of elenments in Seg- O GANSSDat aBi t sSgn
ganssDat aBi t sSgnLi st Seq- O GANSSDat aBi t sSgn,
}
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Seq- Of GANSSDat aBi t sSgn : : = SEQUENCE (Sl ZE(1..8)) OF GANSSDat aBi t sSgnEl ement

GANSSDat aBi t sSgnEl ement :: = SEQUENCE {
ganssSi gnal Type GANSSSI gnal | D,
-- NLBIT can be read from nunber of elenments in SeqOf-DataBits
ganssDataBits SeqOf - GANSSDat aBi t s,

}

SeqOf - GANSSDat aBits ::= SEQUENCE (SIZE(1 .. 1024)) OF GANSSDat aBit
GANSSDat aBit ::= I NTEGER(O .. 1)

-- GANSS Reference Measurenent Assistance |E
-- Code and Doppl er assistance fromthe network.

GANSSRef Measur ement Assi st :: = SEQUENCE {
ganssSignal | D GANSSSi gnal I D, -- Coding according to Annex
ganssRef MeasAssi st Li st SeqOf GANSSRef Measur enent El enent
}
SeqOr GANSSRef Measur enent El ement :: = SEQUENCE (SI ZE(1 .. 16)) OF GANSSRef Measur enent El enent
GANSSRef Measur enent El enent :: = SEQUENCE {
svl D SVI D,
-- Doppler Oth order term
-- -1024 m's to 1023,5 m's with 0,5 nm's resol ution)
doppl er0 | NTEGER (-2048 .. 2047), -- Codi ng according to Annex
addi t i onal Doppl er Addi ti onal Doppl er Fi el ds OPTI ONAL,
codePhase I NTEGER (0 .. 1022), -- Code Phase in ns
i nt CodePhase I NTEGER (0 .. 127), -- Integer Code Phase in ns
codePhaseSear chWndow | NTEGER (0 .. 31), -- Code Phase Search W ndow, see Annex
addi ti onal Angl e Addi onal Angl eFi el ds OPTI ONAL,
codePhase1023 BOOLEAN OPTI ONAL
}
Addi ti onal Doppl erFi el ds ::= SEQUENCE {

-- Doppler 1st order term -0,2 - +0,1 nms2

-- ( =-42 + (0 to 63) with 1/210 m s2 resol ution)
doppl er1 | NTEGER (0. .63),

doppl erUncertainty I NTEGER (0. . 4)

-- GANSS Reference Measurenent Rel-10 Extension:
- - GANSSRef Measur enment Assi st - RLO- Ext shal | contain the same nunber of elements as the
- - SeqOf GANSSRef Measur enent El enent i ncl uded i n GANSSRef Measur enent Assi st | E
GANSSRef Measur enent Assi st - R10- Ext ::= SEQUENCE (SIZE(1 .. 16)) OF
GANSSRef Measur enment - R10- Ext - El enent

GANSSRef Measur enment - R10- Ext - El ement :: = SEQUENCE {
svliD SVI D,
azi mut hLSB | NTEGER( 0. . 15),
el evati onLSB I NTEGER( 0. . 15)
}
-- GANSS Reference Measurenent Rel -12 Extension:
GANSSRef Measur ement Assi st - R12- Ext :: = SEQUENCE {
ganssSignal | D GANSSSI gnal | D,
confidence I NTEGER (0. . 100) OPTI ONAL,

ganssRef MeasAssi st Li st  SeqOf GANSSRef Measur enent El enent - R12 OPTI ONAL

SeqOr GANSSRef Measur enent El ement - R12 :: = SEQUENCE (Sl ZE(1 .. 16)) OF

GANSSRef Measur enment - R12- Ext - El enent

GANSSRef Measur enment - R12- Ext - El ement @ : = SEQUENCE {
svl D SVI D,
doppl er Uncert ai nt yExt ENUMERATED { d60,
dso,
d100,
d120,
nol nformation, ...}
}
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-- GANSS Al manac Mddel |E

GANSSAl manacModel ::= SEQUENCE {
weekNunber | NTEGER (0 .. 255),
toa INTEGER (0 .. 255) OPTI ONAL,
i oda I NTEGER (0 .. 3) OPTI ONAL,

ganssAl manacli st Seq

SeqOf GANSSAI manacEl enment

-- GANSS Al manac Model
GANSSAI manacEl enent
kepl eri anAl manacSet

kepl eri anNAVAI nanac

kepl eri anReducedAl nanac

kepl eri anM di Al manac

kepl eri anGLONASS

ecef SBASAl manac

kepl eri anBDSAl nanac-r 12
}

-- Al manac paranmeters accor

::= SEQUENCE (SIZE(1 ..

Of GANSSAI nenacEl enent

1= CHOICE {

Al manac- Kepl eri anSet ,

Al manac- NAVKepl eri anSet,

Al manac- ReducedKepl eri anSet ,
Al manac- M di Al manacSet,

Al manac- @ onassAl manacSet,
Al manac- ECEFsbasAl manacSet ,
Al manac- BDSAl manacSet -r 12

ding to Keplerian paraneters

Al manac- Kepl eri anSet ::= SEQUENCE {
svliD SVI D,
kepAl manack I NTEGER (0 .. 2047),
kepAl manacDel t al I NTEGER (-1024 .. 1023),
kepAl manac OnmegaDot | NTEGER (-1024 .. 1023),

kepSVSt at usl NAV
kepSVSt at usFNAV
kepAl manacAPower Hal f
kepAl manacOnega0
kepAl manacwW
kepAl manacM
kepAl manacAFO
kepAl manacAF1

}

Al manac- NAVKepl eri anSet ::=
svli D
navAl nE
navAl nDel t al
navAl mOVEGADOT
navAl nSVHeal t h
navAl nSqrt A
navAl mOVEGAO
navAl nOrega
navAl mvb
navAl maf 0
navAl maf 1

}

Al manac- ReducedKepl eri anSet
svlD
redAl nDel t aA
r edAl nOnmega0
r edAl nPhi 0
redAl nLlHeal th
redAl nL2Heal t h
redAl nL5Heal th

BI T STRING (Sl ZE (4)),
BI T STRING (Sl ZE (2))
I NTEGER (- 4096. . 4095)

I NTEGER (-32768 .. 32767),
I NTEGER (-32768 .. 32767),
I NTEGER (-32768 .. 32767),

I NTEGER (-32768. .32767),
I NTEGER (-4096. . 4095)

SEQUENCE {

SVI D,

I NTEGER (0. . 65535),

I NTEGER (- 32768. . 32767),

I NTEGER (- 32768. . 32767),

I NTEGER (0. . 255),

I NTEGER (0. . 16777215),

I NTEGER ( - 8388608. . 8388607) ,
I NTEGER ( - 8388608. . 8388607),
I NTEGER ( - 8388608. . 8388607),
I NTEGER (- 1024. . 1023),

I NTEGER (- 1024. . 1023)

1= SEQUENCE {

SVI D,

I NTEGER (-128..127),
| NTEGER (- 64..63),

| NTEGER (- 64..63),
BOOLEAN,

BOOLEAN,

BOOLEAN

36)) OF GANSSAl nanacEl enent

-- Model -1

-- Model -2
-- Model -3

-- Model -4
-- Model -5
-- Mdel -6
-- Model -7

OPTI ONAL,
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Al manac- M di Al manacSet

}

sviD

m di Al nE

m di Al nDel t al

m di Al nOmegaDot
m di Al nS5grt A

m di Al nOnega0
m di Al nOmega

m di Al mvb

m di Al naf 0

m di Al maf 1

m di Al nL1Heal t h
m di Al nL2Heal t h
m di Al nL5Heal t h

Al manac- @ onassAl manac Set

}

gl oAl MNA

gl oAl mA

gl oAl mTHA

gl oAl mLanbdaA
gl oAl nt | anbdaA
gl oAl nDel tal a
gl oAl nDel t aTA
gl oAl nDel t aTdot A
gl oAl nEpsi | onA
gl oAl mOTegaA
gl oAl niTauA

gl oAl nCA

gl oAl mVA

Al manac- ECEFsbasAl nanac Set

}

Al manac- BDSAl nanacSet-r12 :

and

}

sbasAl nDat al D
sviD

sbasAl nHeal th
sbasAl nXg
sbasAl mrg
sbasAl nZg
sbasAl nXgdot
sbasAl mygDot
sbasAl nzgDot
sbasAl niTo

sviD

--This field may be present

= SEQUENCE {

SVI D,
I NTEGER (0. . 2047),

I NTEGER (- 1024. .1023),

I NTEGER (- 1024. . 1023),

I NTEGER (0. . 131071),

I NTEGER (- 32768. . 32767),
I NTEGER (- 32768. . 32767),
I NTEGER (- 32768. . 32767),
I NTEGER (- 1024. . 1023),

I NTEGER (-512..511),
BOOLEAN,

BOOLEAN,

BOOLEAN

: = SEQUENCE {

I NTEGER (1..1461),

I NTEGER (1..24),

I NTEGER (0. . 31),

| NTEGER (- 1048576. . 1048575) ,
I NTEGER (0. . 2097151),

I NTEGER (- 131072..131071),

I NTEGER (- 2097152. . 2097151) ,
| NTEGER (- 64. . 63),

I NTEGER (0. . 32767),

| NTEGER (- 32768. . 32767),

I NTEGER (-512..511),

I NTEGER (0. . 1),

BI T STRI NG (Sl ZE(2)) OPTI ONAL

1= SEQUENCE {

I NTEGER (0. . 3),

SVI D,

BI T STRING (Sl ZE(8)),

| NTEGER (- 16384. . 16383),
| NTEGER (- 16384. . 16383),
| NTEGER ( - 256. . 255),

I NTEGER (-4..3),

I NTEGER (-4..3),

I NTEGER (-8..7),

I NTEGER (0. . 2047)

the toa is provided i n GANSSAl nmanacMdel

bdsAl nmToa-r 12
bdsAl nSqrt A-r12
bdsAl nE-r12

bdsAl mW¥r 12

bdsAl mD-r 12

bdsAl nOregaO-r 12
bdsAl nOregaDot - r 12
bdsAl nDel tal -r12
bdsAl mAO-r 12

bdsAl mAl-r12

--This field is mandatory present

bdsSvHeal t h-r 12

GANSS Al manac Model

GANSSAI manacModel - R10- Ext

}

GANSS Al manac Model

GANSSAI manacModel - R12- Ext

}

1= SEQUENCE {

SVI D,

if the toa is not the sane for all SVs; otherwise it is not present
I NTEGER (0. . 255) OPTI ONAL,

I NTEGER (0. .16777215),

I NTEGER (0. .131071),

| NTEGER (- 8388608. . 8388607),
| NTEGER (- 8388608. . 8388607),
| NTEGER (- 8388608. . 8388607),
| NTEGER ( - 65536. . 65535) ,

I NTEGER (- 32768. . 32767),

| NTEGER (- 1024. .1023),

I NTEGER (-1024..1023),

if SV-1IDis between 0 and 29;
BI T STRI NG (Sl ZE(9))

otherwise it
OPTI ONAL

is not present.

Rel - 10 Ext ensi on
1= SEQUENCE {
conpl et eAl manacPr ovi ded

BOOLEAN -- TRUE neans that conplete Al nanac is provided

Rel - 12 Ext ensi on
;1= SEQUENCE {

Ei ther toa in GANSSAl manacMbdel or toa-ext shall be present if GANSS-ID indicates Galileo
t oa- ext | NTEGER (256. .1023) OPTI ONAL,

Ei t her ioda in GANSSAl nanacMbdel or ioda-ext shall be present if GANSS-1D indicates Galileo
i oda- ext I NTEGER (4..15) OPTIl ONAL
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-- GANSS Universal Time Coordinate Mdel (Mdel-1)

GANSSUTCModel :: = SEQUENCE {
ganssUt cAl | NTEGER (- 8388608. . 8388607) ,
ganssUt cA0 I NTEGER (-2147483648. .2147483647),
ganssUt cTot I NTEGER (0. .255),
ganssUt c WAt I NTEGER (0. .255),
ganssUt cDel taTl s I NTEGER (-128..127),
ganssUt cWN sf | NTEGER (0. . 255),
ganssUt cDN I NTEGER (-128..127),
ganssUt cDel t aTl sf I NTEGER (-128..127)
}
-- GANSS Epheneri s Extension
GANSSEphener i sExt ensi on :: = SEQUENCE {
ganssEpheneri sHeader GANSSEphener i sExt ensi onHeader OPTI ONAL,
ganssRef er enceSet SeqOr GANSSRef Or bi t OPTI ONAL,
ganssepheneri sDel t asMatri x GANSSEpheneri sDel t aMat ri x OPTI ONAL,
}

-- The ganssEpheneri sHeader and the ganssReferenceSet are mandatory only once in the delivery of the
-- GANSS Epheneris Extension. The ganssReferenceSet shall include all healthy satellite vehicles
-- at the time of message construction.

GANSSEphener i sExt ensi onHeader ::= SEQUENCE {
ti meAt Estimation GANSSEphener i sExt ensi onTi ne,
val i dityPeriod I NTECER( 1. . 8),

-- The validity period, represented in hours, is the validity period of each individual epheneris
-- delta payl oad

epheneri sExt ensi onDuration | NTEGER(1..512),
-- If the epheneri sExtensi onDurati on does not match the request duration made by the M5, the M
-- should regard the provided epheneri sExtensionDuration as the limt of the SM.C epheneris
-- extension capability at this tine.

}
GANSSEpheneri sExt ensi onTi me :: = SEQUENCE {
ganssEphExt Day | NTEGER( 0. . 8191),
ganssEphExt TOD GANSSTQD,
}
-- Reference Nav Model for Epheprneris Extension
Ref erenceNavMbdel ::= SEQUENCE {
kepl er Toe | NTEGER (0..37799),
kepl er W I NTEGER (-2147483648. . 2147483647),
kepl er Del t aN | NTEGER (- 32768. . 32767),
kepl er M | NTEGER (-2147483648..2147483647),
kepl er OmegaDot | NTEGER (- 8388608. . 8388607) ,
kepl erE | NTEGER (0. .4294967295),
kepl er | Dot I NTEGER (-8192..8191),
kepl er APower Hal f I NTEGER (0.. 4294967295),
keplerl O | NTEGER (-2147483648..2147483647),
kepl er Omega0 | NTEGER (-2147483648..2147483647),
keplerCrs I NTEGER ( - 32768. . 32767),
keplerG s | NTEGER (- 32768. . 32767),
kepl er Cus | NTEGER (-32768..32767),
keplerCrc | NTEGER (-32768..32767),
keplerGi c | NTEGER ( - 32768. . 32767),
kepl er Cuc I NTEGER (- 32768. . 32767)
}
SeqOf GANSSRef Orbit :: = SEQUENCE (Sl ZE(1..32)) OF GANSSRef erenceOrbit
--The nunber of reference orbits can be read from nunber of elenments in this sequence
GANSSRef erenceOrbit ::= SEQUENCE {
svliD SVI D,
ganssOr bi t Model Ref er enceNavMbdel ,
ganssC ockModel GANSSC ockModel ,
}
GANSSEpheneri sDel taMatrix ::= SEQUENCE (SI ZE(1 .. 128)) OF GANSSEpheneri sDel t aEpoch
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GANSSEphereri sDel t aEpoch :
ganssDel t aEpochHeader
ganssDel t aEl enent Li st

"= SEQUENCE {

GANSSDel t aEpochHeader
GANSSDel t aEl enent Li st ,

-- Each GANSSDel t aEpoch el ement contains a header and the delta

OPTI ONAL,

values for a particular time w ndow

-- for

al |

PRN s.

GANSSDel t aEpochHeader

val i di tyPeri od
epheneri sDel t aSi zes
epheneri sDel t aScal es

- In each of the GANSSDel t aEpochs,

if the optional
be used.

el enent,

: = SEQUENCE {
I NTEGER( 1. . 8) OPTI ONAL,
GANSSEpheneri sDel taBi t Si zes OPTI ONAL,
GANSSEpheneri sDel t aScal es OPTI ONAL,

validityPeriod is not included, the

el enent s

-- val ue in GANSSEpheneri sExt ensi onHeader shall If the optional
-- ephenerisDel taSi zes or ephenerisDeltaScal es are not included, then the default epheneris delta
-- sizes and scales shall be used. The default sizes and scales are found in the annex in the

-- table 55.11.

GANSSDel t aEl ement Li st ::= SEQUENCE (SIZE(1 .. 32)) OF OCTET STRI NG SI ZE (1..49))
-- Each octet string element in GANSSDel t aEl ement Li st corresponds to one PRN w thin one epoch

-- Table 55.11 of the annex shows the organi zation of the delta epheneris octet string.
-- Decoding of each of the octet strings is acconplished by consulting the ephenerisDeltaSi zes
-- table to learn the length and order of each of the parameters in the ephenerisDelta payl oad.

-- Post decode scaling is acconplished by consulting the ephenerisDeltaScales table to learn the
-- scale factors to apply to the terns in the delta epheneris.

-- Epheneris Delta Bit Sizes.

GANSSEpheneri sDel taBit Si zes :: = SEQUENCE {

-- This structure defines the order and sizes of the fields in the GANSSDel t aEpoch octet string

-- segNum and sviD are the first two el ements of each GANSS Epheneris Delta El ement Structure

-- seqNumis always 7 bits, and sviDis always 6 bits long and are thus not included in

-- the GANSSEphenerisDeltaBitSizes table. The value of segNum i ndi cates the GANSSDel t aEpoch nunber

-- The Epheneris delta el ement payload mmcs the bitsize table, but also includes the sviD and
-- segqNumas the first two elenments (in that order),in each bl ock.

bi t si ze- del t a- omega I NTEGER( 1. . 32),
bi tsize-delta-deltaN I NTEGER( 1. . 16),
bi t si ze-del ta-nD | NTEGER( 1. . 32),
bi t si ze- del t a- onegadot | NTEGER( 1. . 24),
bitsize-delta-e I NTEGER( 1. . 32),
bi tsi ze-del ta-idot I NTEGER( 1. . 14),
bi tsize-delta-sqrtA | NTEGER( 1. . 32),
bitsize-delta-i0 I NTEGER( 1. . 32),
bi t si ze- del t a- oregal I NTEGER( 1. . 32),
bi tsize-delta-crs I NTEGER( 1. . 16),
bi tsize-delta-cis | NTEGER( 1. . 16),
bi t si ze-del ta-cus | NTEGER( 1. . 16),
bi tsize-delta-crc I NTEGER( 1. . 16),
bi tsize-delta-cic I NTEGER( 1. . 16),
bi tsi ze-del ta-cuc | NTEGER( 1. . 16),
bi tsize-delta-tgdl | NTEGER( 1. . 10),
bi t si ze-del t a-t gd2 I NTEGER( 1. . 10),
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GANSSEpheneri sDel t aScal es :: = SEQUENCE {
scal e- del t a- onega | NTEGER( - 16. . 15),
scal e-del t a-del taN | NTEGER( - 16. . 15),
scal e-del ta-nD | NTECER( - 16. . 15) ,
scal e- del t a- onegadot | NTECGER( - 16. . 15) ,
scal e-delta-e | NTEGER( - 16. . 15),
scal e-del ta-i dot | NTEGER( - 16. . 15),
scal e-delta-sqrtA | NTECER( - 16. . 15) ,
scale-delta-i0 | NTECER( - 16. . 15) ,
scal e- del t a- onega0 | NTEGER( - 16. . 15) ,
scal e-delta-crs | NTEGER( - 16. . 15),
scal e-delta-cis I NTECGER( - 16. . 15) ,
scal e-del ta-cus I NTECGER( - 16. . 15) ,
scal e-delta-crc | NTECER( - 16. . 15) ,
scal e-delta-cic | NTECER( - 16. . 15) ,
scal e-del ta-cuc | NTECGER( - 16. . 15) ,
scal e-del ta-tgdl | NTECER( - 16. . 15) ,
scal e-del ta-tgd2 | NTECER( - 16. . 15) ,

GANSSEphener i sExt ensi onCheck :
ganssBegi nTi e
ganssEndTi me
ganssSat Event sl nf o

GANSSSat Event sinfo :
event Cccur ed

GANSSAddUTCMbdel

}

UTCnrodel Set 2 :

}

UTCnrodel Set 3 :

GANSS Epheneris Extension Check

f ut ur eEvent

If a bit is
bet ween the
m nut es.

If abit is
time period
GANSS Addi ti

ut chvbdel 2
ut chvbdel 3
ut chMbdel 4

ut ;:Ni)del 5-r

ut cAO

ut cAl

ut cA2
utcDel taTls
ut cTot

ut cVNot

ut cWNI sf

ut cDN
utcDel taTl s

nA

1= SEQUENCE {

GANSSEphener i sExt
GANSSEpherer i sExt
GANSSSat Event sl nf

: = SEQUENCE {

Not ed

clear in the eventCccured fiel

ensi onTi ne,
ensi onTi ne,
o,

BI T STRING (Sl ZE (64)),
BI T STRING (Sl ZE (64)),

dit

i ndi cates that no known errors have occured

current time and the ganssBegi nTinme nor is a maneuver planned for the next sixty

set in the futureEventNoted fi

eld it

i ndi cates that a maneuver

is planned during the

between current tine plus sixty mnutes and the ganssEndTi ne

onal Universal
1= CHA CE {
UTCnodel Set 2,
UTCrrodel Set 3,
UTCrrodel Set 4,

12 UTCnodel Set 5-r12

;= SEQUENCE {

Ti me Coordi nate Model

I NTEGER (- 32768. . 32767),

| NTEGER ( - 4096. .

| NTEGER (- 64. . 63),

I NTEGER (-128.. 127),

| NTEGER (0. . 65535),

I NTEGER (0. . 8191),

I NTEGER (0. . 255)

BI T STRING (Sl ZE(4)),
f I NTEGER (- 128. . 127)

;= SEQUENCE {

I NTEGER (1..1461),

I NTEGER (-2147483648. . 2147483647),

I NTEGER (- 1024. . 1023)
I NTEGER (- 512..511)
BI T STRI NG (Sl ZE(2))

4095)

OPTI ONAL,
OPTI ONAL,
OPTI ONAL
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UTCnodel Set 4 :: = SEQUENCE {
ut cAlwnt I NTEGER ( - 8388608. . 8388607) ,
ut cAOwnt I NTEGER (-2147483648. .2147483647),
ut cTot | NTEGER (0. . 255),
ut c WAL I NTEGER (0. . 255),
utcDel taTl s I NTEGER (-128..127),
ut cWNI sf I NTEGER (0. . 255),
ut cDN I NTEGER (-128..127),
ut cDel t aTl sf I NTEGER (-128..127),
ut cSt andar dl D I NTEGER (0..7) -- coding according to annex
}
UTCrodel Set 5-r12 ::= SEQUENCE {
ut cA0-r12 I NTEGER (-2147483648. .2147483647),
ut cAl-r12 | NTEGER ( - 8388608. . 8388607) ,
utcDel taTl s-r12 I NTEGER (-128..127),
ut cWNl sf-r12 I NTEGER (0. . 255),
utcDN-r12 I NTEGER (0. . 255),
utcDel taTl sf-r12 I NTEGER (-128..127)
}
-- GANSS Auxiliary Information
GANSSAuxi | i aryl nformation ::= CHO CE{
ganssl| D1 GANSS- 1 D1, ~-- This choice may only be present if GANSS |ID indicates Mdernized GPS
ganssl| D3 GANSS-1 D3, -- This choice may only be present if GANSS I D indi cates GLONASS
}
GANSS- I D1 ::= SEQUENCE (SIZE(1..64)) OF GANSS-|D1-el ement
GANSS- | D1- el ement ::= SEQUENCE {
svl D SVI D,
si gnal sAvai | abl e GANSSSI gnal s,
}
GANSS- | D3 :: = SEQUENCE (Sl ZE(1..64)) OF GANSS-| D3- el ement
GANSS- | D3- el ement  :: = SEQUENCE {
svl D SVI D,
si gnal sAvai |l abl e GANSSSI gnal s,
channel Nunmber I NTEGER (-7..13),
}
-- DGANSS Corrections Validity Period:
-- This element may only be included if GANSSDi ffCorrections IE is included in
-- GANSSCeneri cAssi st Dat aEl ement el enent .
-- GANSSDi ffCorrectionsValidityPeriod shall contain the same nunber of elenents as the
-- SeqOf SgnTypeEl ement included in GANSSD ff Corrections | E
GANSSDI f f CorrectionsValidityPeriod ::= SEQUENCE (SIZE (1..3)) OF DGANSSExt ensi onSgnTypeEl enment
DGANSSExt ensi onSgnTypeEl enent :: = SEQUENCE {
ganssSi gnal I D GANSSSi gnal I D, -- signal type identity
dganssExt ensi onSgnLi st SeqOf DGANSSEXxt ensi onSgnEl enment
}
-- SeqOr DGANSSExt ensi onSgnEl ement shal |l contain the same nunber of elenments as the
-- SeqOf DGANSSSgnEl ement i ncl uded in GANSSDI ff Corrections | E
SeqOf DGANSSEXxt ensi onSgnEl ement :: = SEQUENCE (Sl ZE (1..16)) OF DGANSSExt ensi onSgnEl enent
DGANSSEXt ensi onSgnEl enent :: = SEQUENCE {
svlD SVI D, -- Satellite identity
udr eG owt hRat e I NTEGER(O..7), -- coding according to annex
udreVal idityTinme I NTEGER(O..7), -- coding according to annex
}
--Requi red Measurenent Request Response Tine, range is 1 to 128 seconds.
Requi redResponseTinme ::= I NTEGER (1..128)

-- Control header for additional GPS assistance data
Add- GPS- Assi st Data :: = SEQUENCE {

add- GPS- cont r ol Header Add- GPS- Cont r ol Header
}
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Add- GPS- Cont r ol Header ::= SEQUENCE {
gpsEpheneri sExt ensi on GPSEphener i sExt ensi on OPTI ONAL,
gpsEpheneri sExt ensi onCheck GPSEphener i sExt ensi onCheck OPTI ONAL,

dgpsCorrectionsValidityPeriod DGPSCor recti onsVal i di t yPeri od OPTI ONAL,
-- If ReferenceTine is included in Control Header, GPSReferenceTi me- R10- Ext
-- shall also be included.
gpsRef er enceTi me- R10- Ext GPSRef er enceTi me- R10- Ext OPTI ONAL,
-- If AcquisAssist is included in Control Header, GPSAcqui sAssi st - R10- Ext
-- shall also be included.
gpsAcqui sAssi st - R10- Ext GPSAcqui sAssi st - R10- Ext OPTI ONAL,
-- If Almanac is included in Control Header, GPSAl nanac- R10- Ext
-- shall also be included.
gpsA manac- R10- Ext GPSAl manac- R10- Ext OPTI ONAL,
gpsAcqui sAssi st - R12- Ext GPSAcqui sAssi st - R12- Ext OPTI ONAL

}

GPSCl ockModel :: = SEQUENCE {
af 2 I NTEGER (-128..127),
af 1 | NTEGER (- 32768. . 32767),
af 0 I NTEGER (-2097152..2097151),
t gd I NTEGER (-128..127)

}

--GPS Epheneri s Extension

GPSEpheneri sExt ensi on :: = SEQUENCE {
gpsEpheneri sHeader GPSEphener i sExt ensi onHeader OPTI ONAL,
gpsRef er enceSet SeqOr GPSRef Or bi t OPTI ONAL,
gpsepheneri sDel taMatri x GPSEpheneri sDel t aMatri x OPTI ONAL,

-- The gpsEpheneri sHeader and the gpsReferenceSet are mandatory only once in the delivery of the
-- GPS Epheneris Extension. The gpsReferenceSet shall include all healthy satellite vehicles at the
-- time of message construction

-- The SM.C is required to deliver the gpsReferenceSet for all healthy satellite vehicles
-- at the time of message construction.

GPSEphener i sExt ensi onHeader ::= SEQUENCE {

ti meof Esti mati on GPSEphener i sExt ensi onTi ne,

val i dityPeriod I NTECER( 1. . 8),
-- The validity period, represented in hours is the validity period of each individual epheneris
-- delta payl oad

epheneri sExt ensi onDuration | NTEGER(1..512),
-- |f the ephenerisExtensionDuration does not match the request duration made by the M5, the M5
-- should regard the provi ded epheneri sExtensi onDuration as the limt of the SM.C epheneris
-- extension capability at this tine.

GPSEphener i sExt ensi onTi me :: = SEQUENCE {
gpsWeek GPSWeek,
gpsTOW | NTEGER (0. .604799),

SeqOr GPSRef Orbit ::= SEQUENCE (Sl ZE(1..32)) OF GPSReferenceOrbit
--The nunber of reference orbits can be read from nunber of elenments in this sequence

GPSRef erenceOrbit ::= SEQUENCE {
sviD SVI D,
gpsOr bi t Model Ref er enceNavMbdel ,
gpsd ockModel GPSd ockModel ,

}
GPSEphenerisDel taMatrix ::= SEQUENCE (SIZE(1 .. 128)) OF GPSEpheneri sDel t aEpoch
GPSEpheneri sDel t aEpoch :: = SEQUENCE {

gpsDel t aEpochHeader GPSDel t aEpochHeader OPTI ONAL,
gpsDel t aEl enent Li st GPSDel t aEl enent Li st ,

-- Each GPSDel t aEpoch el ement contains a header and the delta values for a particular tine w ndow
-- for all PRN s.
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GPSDel t aEpochHeader ::= SEQUENCE {
val i dityPeriod | NTECER( 1. . 8)

epheneri sDel t aSi zes
epheneri sDel t aScal es

-- In each of the GPSDel t aEpochs,

GPSEpheneri sDel taBit Si zes

OPTI ONAL,
OPTIl ONAL,

GPSEpheneri sDel t aScal es OPTI ONAL,

if the optional
be used.

el ement validityPeriod is not

-- the value in GPSEpheneri sExt ensi onHeader shal |
-- ephenerisDel taSi zes or ephenerisDeltaScal es are not

i ncl uded,

i ncl uded,
if the optional elenents

then the default epheneris delta

-- sizes and scal es shall

be used. The default sizes and scal es

are found in the annex in section

GPSDel t aEl enent Li st

GPSEpheneri sDel taBit Si zes :

A 29.m

1= SEQUENCE (SIZE(1 .. 32)) OF OCTET STRING(SI ZE (1..47))

Each octet string el enent in GPSDeltaEl enentList corresponds to one PRN within one epoch
Tabl e A.29. m of the annex shows the organization of the delta epheneris octet string.

Decodi ng of each of the octet strings is acconplished by consulting the ephenerisDeltaSizes
table to learn the length and order of each of the paraneters in the ephenerisbDelta payl oad

Post decode scaling is acconplished by consulting the ephenerisDeltaScales table to | earn the.
scale factors to apply to the terns in the delta epheneris

Epheneris Delta Bit Sizes.

1= SEQUENCE {

This structure defines the order and sizes of the fields in the GPSsDel taEpoch octet string
seqNum and svID are the first two el ements of each GPS Epheneris Delta Elenent Structure

segNumis always 7 bits, and sviDis always 5 bits long and are thus not included in
t he GPSEphenerisDel taBitSizes table. seqNum i ndicates the GPSDel t aEpoch nunber.

-- The Epheneris delta el ement

payl oad mimics the bitsize table,

but al so includes the sviD and

-- seqNumas the first two elenents (in that order),in each bl ock.

bi t si ze- del t a- onega I NTEGER( 1. . 32),
bi tsize-delta-deltaN | NTEGER( 1. . 16),
bi tsize-delta-nD I NTEGER( 1. . 32),
bi t si ze- del t a- onegadot I NTEGER( 1. . 24) ,
bi tsize-delta-e I NTEGER( 1. . 32),
bi tsi ze-del ta-i dot I NTEGER( 1. . 14),
bitsize-delta-sqrtA I NTEGER( 1. . 32),
bitsize-delta-i0 I NTEGER( 1. . 32),
bi t si ze- del t a- onegal | NTEGER( 1. . 32),
bi tsize-delta-crs | NTEGER( 1. . 16),
bi tsize-delta-cis I NTEGER( 1. . 16),
bi t si ze-del t a- cus I NTEGER( 1. . 16),
bi tsize-delta-crc | NTEGER( 1. . 16),
bi tsize-delta-cic | NTEGER( 1. . 16),
bi t si ze-del ta- cuc I NTEGER( 1. . 16),
bi tsize-delta-tgd I NTEGER( 1. . 10),
}
GPSEpheneri sDel t aScal es :: = SEQUENCE {
scal e- del t a- onega | NTEGER( - 16. . 15),
scal e-del t a-del taN | NTEGER( - 16. . 15),
scal e-del ta-nD | NTEGER( - 16. . 15),
scal e- del t a- onegadot | NTECER( - 16. . 15) ,
scal e-delta-e | NTEGER( - 16. . 15),
scal e-del ta-i dot | NTEGER( - 16. . 15),
scal e-delta-sqrtA | NTECGER( - 16. . 15) ,
scale-delta-i0 | NTECGER( - 16. . 15) ,
scal e- del t a- onega0 | NTEGER( - 16. . 15) ,
scal e-delta-crs | NTEGER( - 16. . 15),
scal e-delta-cis I NTECER( - 16. . 15) ,
scal e-del ta-cus I NTECER( - 16. . 15) ,
scal e-delta-crc I NTECER( - 16. . 15) ,
scal e-delta-cic | NTECER( - 16. . 15) ,
scal e-del ta-cuc | NTECER( - 16. . 15) ,
scal e-delta-tgd | NTECGER( - 16. . 15) ,
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GPSEphener i sExt ensi onCheck ::= SEQUENCE {
gpsBegi nTi e GPSEphener i sExt ensi onTi e,
gpsEndTi ne GPSEpheneri sExt ensi onTi ne,
gpsSat Event sl nf o GPSSat Event sl nf o,
}
GPSSat Event sl nfo :: = SEQUENCE {
event Cccur ed BI T STRING (SI ZE (32)),
f ut ur eEvent Not ed BIT STRING (SI ZE (32)),
}
-- If abit is clear in the eventQccured field it indicates that no known errors have occured since
-- the gpsBegi nTine nor is a maneuver planned for the next sixty mnutes.
-- If abit is set inthe futureEventNoted field it indicates that a maneuver is planned during the
-- time period between current tinme plus sixty mnutes and gpsEndTi ne
-- DGPS Corrections Validity Period:
-- This element may only be included if DGPSCorrections |E is included in Control Header el ement.
-- DGPSCorrectionsValidityPeriod shall contain the same nunber of elements as the SeqOf Sat El enent
-- included in DGPSCorrections |E
DGPSCorrectionsVal i dityPeriod ::= SEQUENCE (SIZE (1..16)) OF DGPSExt ensi onSat El ement
DGPSExt ensi onSat El enent :: = SEQUENCE {
satellitel D Satellitel D,
udr eG o hRat e I NTEGER(O..7), -- coding according to annex

udreVal idityTi me I NTEGER(O..7), -- coding according to annex

}
-- GPS Reference Tinme Rel-10 Extension:
GPSRef er enceTi me- R10- Ext :: = SEQUENCE {
gpsWeekCycl eNurmber | NTEGER(O. . 7) -- codi ng according to annex

-- GPS Acquisition Assistance Rel -10 Extension:
-- GPSAcqui sAssi st-R10- Ext shall contain the same nunber of elements as the SeqOf Acqui sEl ement
-- included in Acqui sAssist |E

GPSAcqui sAssi st - R10- Ext ::= SEQUENCE(SI ZE (1..16)) OF GPSAcqui sAssi st - R10- Ext - El ement
GPSAcqui sAssi st - R10- Ext - El ement : : = SEQUENCE {
satellitelD Satellitel D,
azi mut hLSB I NTEGER( 0. . 15),
el evati onLSB I NTEGER( 0. . 15)
}
-- GPS Acquisition Assistance Rel-12 Extension:
GPSAcqui sAssi st-R12- Ext ::= SEQUENCE {
confidence | NTEGER (0. .100) OPTI ONAL,
acqui sLi st SeqOf GPSAcqui sAssi st - R12- Ext OPTI ONAL
}
SeqOr GPSAcqui sAssi st-R12- Ext ::= SEQUENCE (S| ZE(1..16)) OF GPSAcqui sAssi st - R12- Ext - El ement
GPSAcqui sAssi st - R12- Ext - El ement :: = SEQUENCE {
satellitel D Satellitel D
doppl er Uncert ai nt yExt ENUMERATED { d300,
d400,
d500,
d60o0,
nol nfornmation, ...}
}
-- GPS Al nanac Rel -10 Extension:
GPSAl manac- R10- Ext :: = SEQUENCE {
conpl et eAl manacPr ovi ded BOOLEAN -- TRUE neans that conplete Al manac is provided
}
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Rel - 7- Msr Posi t i on- Rsp- Ext ensi on :: = SEQUENCE {

vel Estinmate Vel oci t yEsti mate OPTI ONAL,
-- Horizontal Velocity
-- Horizontal with Vertical Velocity
-- Horizontal Velocity with Uncertainty
-- Horizontal with Vertical Velocity and Uncertainty
ganssLocati onl nf o GANSSLocati onl nf o OPTI ONAL,
ganssMeasur el nf o GANSSMeasur el nfo OPTI ONAL,

-- Further Rel ease 7 extensions here

}
-- GANSS Location Information contains |location estimate, time stanp with uncertainty
-- and optionally Reference Franme field
GANSSLocationl nfo ::= SEQUENCE {
ref erenceFr ane Ref er enceFr anme OPTI ONAL, -- Reference Frame Number
ganssTODm GANSSTODmM OPTI ONAL, -- GNSS TOD nodul o
ganssTODFr ac I NTEGER (0 .. 16384) OPTI ONAL, -- Coding according to Annex
-- a value of 16384 shall not be encoded by the sender
-- the receiver shall consider a value of 16384 to be invalid data
ganssTODUncert ai nty GANSSTODUncer t ai nty OPTI ONAL, -- Coding according to Annex
ganssTi nmel D I NTEGER (0 .. 7) OPTI ONAL, -- Coding according to Annex
fixType Fi xType,
posDat a Posi ti onDat a,
stationaryl ndi cation I NTEGER(O .. 1) OPTIONAL, -- '0' if nmoving or notion not
-- known
-- Possible shapes carried in posEstimte are
-- ellipsoid point,
-- ellipsoid point with uncertainty circle
-- ellipsoid point with uncertainty ellipse
-- ellipsoid point with altitude and uncertainty ellipsoid
posEstimate Ext - Geogr aphi cal | nf or mati on,
}
PositionData ::= BIT STRI NG {
e-otd (0),
gps (1),
galileo (2),
shas (3),
noder ni zedGPS (4),
gzss (5),
gl onass (6),
bds (7)} (SIZE (3..16))
-- GANSS TCD nodul o 1 hour
GANSSTODm : : = | NTEGER (0 .. 3599999)
Ref erenceFrane ::= SEQUENCE {

referenceFN | NTEGER (0 .. 65535),
-- Note that applicable range for referenceFNis 0 - 42431
referenceFNVBSB | NTEGER (0 .. 63) OPTIONAL -- MSB of Reference Frane Nunber

}

-- GANSS Measurenent |nformation
GANSSMeasur el nfo :: = SEQUENCE {

-- Measurenent info el enents
ganssMsr Set Li st SeqOf GANSS- Msr Set El enent

}
SeqOr GANSS- Msr Set El ement :: = SEQUENCE (Sl ZE(1..3)) OF GANSS- Msr Set El enent
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- GANSS neasurenent information 1-3 tinmes in a nessage

GANSS- Msr Set El ement @ : = SEQUENCE {

ref erenceFr ane Ref er enceFr ane OPTI ONAL, -- Reference Frame Number

-- if ganssTODmis included, it is the G\SS specific systemtinme of the GANSS reported
-- first in ganss-SgnTypelList. |If GPS Measurenent Infornation element is not included in
-- a Measure Position Response conmponent, this field shall be present.

ganssTODm GANSSTCDm OPTI ONAL, -- GANSS TOD nodul o 1 hour
del t aGANSSTCD INTEGER (0 .. 127) OPTI ONAL,
ganssTODUncert ai nty GANSSTODUncert ai nty OPTI ONAL, -- Coding according to Annex

--N_GANSS can be read from nunber of el ements of SeqOf GANSS- Msr El enent
ganss- Msr El enent Li st SeqOr GANSS- Vst El enent

}
SeqCOf GANSS- Msr El enent @ : = SEQUENCE (Sl ZE(1..8)) OF GANSS- Msr El enent
GANSS- Msr El emrent @ : = SEQUENCE {
ganssl D I NTEGER (0..7) OPTIONAL, --Absence nmeans Galileo
ganss- SgnTypelLi st SeqOf GANSS- SgnTypeEl enment
}
-- Measurenents can be returned up to 8 different signal types
-- N_SG\_TYPE can be read from nunber of elenments of SeqOf GANSS- SgnTypeEl enent
-- Reporting of multiple signal types as defined in A 2.2 4g
SeqOr GANSS- SgnTypeEl ement :: = SEQUENCE (Sl ZE(1..8)) OF GANSS- SgnTypeEl enent
GANSS- SgnTypeEl enent :: = SEQUENCE {
ganssSi gnal I D GANSSSi gnal I D, -- Coding accordi ng to Annex
ganssCodePhaseAnbi guity | NTEGER (0 .. 127) OPTI ONAL,
--N_SGN can be read from nunber of elenments of SeqOf GANSS- SgnEl enent
ganss- SgnLi st SeqOf GANSS- SgnEl enent ,
}
-- Up to 16 Measurenents can be returned per signal type
SeqOf GANSS- SgnEl enent :: = SEQUENCE (Sl ZE(1..16)) OF GANSS- SgnEl enment
GANSS- SgnEl enent :: = SEQUENCE {
svl D SVI D,
cNo I NTEGER (O .. 63),
npat hDet Mpat hl ndi c, -- Coding according to Annex
carrierQualitylnd I NTEGER (0 .. 3) OPTI ONAL, -- Codi ng according to Annex
codePhase I NTEGER (0 .. 2097151),
i nt eger CodePhase I NTEGER (0 .. 127) OPTI ONAL,
codePhaseRMSEr r or | NTEGER (0. .63), -- Coding according to Annex
doppl er I NTEGER (-32768 .. 32767) OPTI ONAL,
adr I NTEGER (0 .. 33554431) OPTI ONAL
}
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Rel 7- Assi st anceDat a- Ext ensi on ::= SEQUENCE {
ganss- Assi st Dat a GANSS- Assi st Dat a OPTI ONAL,
ganssCarri er PhaseMeasur enent Request NULL OPTIl ONAL,
ganssTODGSMIi neAssoci at i onMeasur ement Request NULL OPTI ONAL,
add- GPS- Assi st Dat a Add- GPS- Assi st Data OPTI ONAL,

-- Possibly nore extensions for Release 7 here

BDS-Di ffCorrections-r12 ::= SEQUENCE {
dbds- Ref Ti ne-r 12 I NTEGER (0. .3599),
-- N_SGN _TYPE can be read from nunber of elenments of bds-SgnTypelList-ri12
bds- SgnTypelLi st-r12 BDS- SgnTypeLi st-r12,
}
BDS- SgnTypeLi st-r12 ::= SEQUENCE (S| ZE (1..3)) OF BDS-SgnTypeEl enent -r 12
BDS- SgnTypeEl enent -r 12 :: = SEQUENCE {
ganssSignal | D GANSSSi gnal | D OPTIl ONAL,
-- N_SAT can be read from nunber of elenments of dbds-CorrectionList-r12
dbds- CorrectionList-ri12 DBDS- Cor recti onLi st-r12,
}
DBDS- CorrectionList-r12 ::= SEQUENCE (SIZE (1..64)) OF DBDS-CorrectionEl ement-r12
DBDS- Correcti onEl enent-r12 :: = SEQUENCE {
svlD SVI D,
bds- UDREI - r 12 I NTEGER (0. . 15),
bds- RURAI - r 12 I NTEGER (0. .15),
bds- ECC-Del t aT-r 12 | NTEGER (- 4096. . 4095),
}
BDS- Gri dMbdel Paraneter-r12 :: = SEQUENCE {
bds- Ref Ti ne-r 12 | NTEGER (0. .3599),
--N_I GP can be read from nunmber of elements of GidlonList-ri2
gridlonList-ri2 GidlonList-ri12,
}

--Up to 16 instances are used in this version of the specification. The values 17 to 320 are
reserved for future use.

GidlonList-r12 ::= SEQUENCE (SIZE (1..320)) OF GidlonEl ement-r12
GidlonEl enent-r12 ::= SEQUENCE {

igp-1Dr12 I NTEGER (1. .320),

dt-ri12 I NTEGER (0. .511),

givei-ri2 I NTEGER (0. .15) ,
}

ETSI




3GPP TS 44.031 version 19.0.0 Release 19 55 ETSI TS 144 031 V19.0.0 (2025-10)

-- Rel-7 Positioning Capability paraneters here
PosCapabi lities ::= SEQUENCE {
-- nonGANSSposi ti onMet hods shall be included if and only if any
-- of the non- GANSS net hods is supported.
nonGANSSposi t i onMet hods NonGANSSPosi t i onMet hods OPTI ONAL,

-- gANSSposi ti onMet hods shall be included if and only if any of the GANSS net hods is supported.
gANSSPosi t i onMet hods GANSSPosi t i onMet hods OPTI ONAL,

-- multipleMeasurenent Sets shall be present if and only if 'nmultiple sets' is supported
-- for any of the positioning nethods

mul ti pl eMeasur ement Set s Mul ti pl eMeasur ement Set s OPTI ONAL,
}
NonGANSSPosi ti onMet hods ::= BI T STRI NG {
nsAssi stedEOTD (0),
nsBasedEOTD (1),
nsAssi st edGPS (2), -- If this bit is set, gpsAssistance in AssistanceSupported |IE
-- shall be present
nsBasedGPS (3), -- If this bit is set, gpsAssistance in AssistanceSupported |IE
-- shall be present
st andal oneGPS (4) } (SIzE (1..16))
GANSSPosi ti onMet hods ::= SEQUENCE (SI ZE(1..16)) OF GANSSPositi onMet hod
GANSSPosi ti onMet hod :: = SEQUENCE {
ganssl D I NTEGER (0..7) OPTI ONAL, --Absence neans Galileo
-- gANSSPosi ti oni ngMet hodTypes may be present for PosCapability-Req
-- and shall be present for PosCapability-Rsp
gANSSPosi t i oni ngMet hodTypes GANSSPosi ti oni ngMet hodTypes OPTI ONAL,
gANSSSi gnal s GANSSSI gnal s,
-- sbasl D shall be present if and only if gansslD indicates SBAS
sbhas| D SBASI D OPTI ONAL
}
GANSSPosi ti oni ngMet hodTypes ::= BI T STRI NG {
nmsAssi sted (0), -- If this bit is set, gANSSAssi stanceSet in AssistanceSupported |IE
-- shall be present.
nsBased (1), -- If this bit is set, gANSSAssistanceSet in AssistanceSupported |E
-- shall be present.
standal one (2) } (SIZE (1..8))
-- indicates MS support for particular GANSS signals and frequencies
GANSSSi gnal s ::= BIT STRI NG {
signall (0),
signal 2 (1),
signal 3 (2),
signal 4 (3),
signal 5 (4),
signal 6 (5),
signal 7 (6),
signal 8 (7) } (SIZE (1..8))
SBASID ::= BIT STRING {
waas (0),
egnos (1),
masas (2),

gagan (3) } (SIzE (1..8))
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-- indicates M5 support of multiple nmeasurement sets for MS assisted position nethods

Ml ti pl eMeasurenent Sets ::= BI T STRI NG {
eotd (0),
gps (1),

ganss (2) } (SIzE (1..8))

-- indicates M5 support of different types of assistance data

Assi st anceSupported ::= SEQUENCE {
gpsAssi st ance GPSAssi st ance OPTI ONAL,
gANSSAssi st anceSet GANSSAssi st anceSet OPTI ONAL,

-- QANSSAddi ti onal Assi st anceChoi ces shall be present if the MS supports other than native nodels
gANSSAddi ti onal Assi st anceChoi ces GANSSAddi ti onal Assi st anceChoi ces OPTI ONAL

}
-- GPS assistance data supported
GPSAssi stance ::= BI T STRI NG {
al manac (0),
uTCnodel (1),
i onospheri chvbdel (2),
navi gat i onnodel (3),
dGPScorrections (4),
ref erencelLocati on (5),
referenceTi ne (6),
acqui si ti onAssi stance (7),
real Tinmelntegrity (8),
epheneri sExt ensi on (9),
epheneri sExt ensi onCheck (10),
gPSAcqui sAssi st-R12-Ext (11) } (SIZE (1..16))
-- GANSS assi stance data supported
GANSSAssi st anceSet ::= SEQUENCE {
commonGANSSAssi st ance CommonGANSSAssi st ance,
speci f i cCGANSSAssi st ance Speci f i cCGANSSAssi st ance,
}
-- Common GANSS assi stance data supported
ComonGANSSAssi stance ::= BI T STRI NG {
referenceTi ne (0),
ref erencelLocation (1),
i onospheri chMbdel (3),
addl onospheri cModel (4),
earthOri ent ati onParam (5 } (SIZE (1..8))
Speci f i CGANSSAssi st ance :: = SEQUENCE (SI ZE(1..16)) OF GANSSAssi st anceFor OneGANSS
-- assistance data supported for a particular GANSS system
GANSSAssi st anceFor OneGANSS : : = SEQUENCE {
ganssl D I NTEGER (0..7) OPTIONAL, --Absence neans Galileo
gANSSAssi st ance GANSSAssi st ance,
}
-- specific GANSS assistance data supported
GANSSAssi stance ::= BI T STRI NG {
real Tinelntegrity (0),
differential Corrections (1),
al manac (2),
ref erenceMeasur enent | nformati on (3),
navi gat i onMbdel (4),
ti meModel GNSS- UTC (5),
ti meMbdel GNSS- GNSS (6),
dat abi t assi st ance (7,
epheneri sExt ensi on (8),
epheneri sExt ensi onCheck (9),
addUTCrrodel (10),
auxi i aryl nformation (11),
gANSSRef Measur enent Assi st - R12- Ext (12),
bdsDi fferential Corrections-r12 (13),
bdsGri dvbdel -r 12 (14) } (SIZE (1..16))
GANSSAddi ti onal Assi st anceChoi ces ::= SEQUENCE (SI ZE(1..16)) OF
GANSSAddi ti onal Assi st anceChoi cesFor OneGANSS
GANSSAddi ti onal Assi st anceChoi cesFor OneGANSS : : = SEQUENCE {
ganssl| D I NTEGER (0..7) OPTIONAL, --Absence neans Galileo
ganssC ockModel Choi ce GANSSMbdel | D OPTI ONAL,
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gannsOr bi t Mbdel Choi ce GANSSMbdel | D OPTI ONAL,
ganssAl manachMdel Choi ce GANSSMbdel | D OPTI ONAL,
ganssAddi ti onal UTCMVbdel Choi ce GANSSMbdel | D OPTI ONAL,
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GANSSModel ID ::= BI T STRING {

nodel 1 (0),
nodel 2 (1),
nodel 3 (2),
nodel 4 (3),
nodel 5 (4),
nodel 6 (5),
nodel 7 (6),
nodel 8 (7) } (SIZE

i ndi cates assi stance data that
-- These elenments are coded as defined in TS 49.031 with the exceptions defined in section A 8.2.3
Assi st anceNeeded :: =

gpsAssi st anceDat a

(1..8))

SEQUENCE {

GPSAssi st anceDat a

ganssAssi st anceDat a GANSSAssi st anceDat a
}
Cel | Sets ::= SEQUENCE {
cell Setl Cel | Set,
cell Set2 Cel | Set OPTI ONAL,
cell Set3 Cel | Set OPTI ONAL,
cell Set4 Cel | Set OPTI ONAL,
cell Setb Cel | Set OPTI ONAL,
cell Set6 Cel | Set OPTI ONAL,
cell Set7 Cel | Set OPTI ONAL,
cell Set8 Cel | Set OPTI ONAL
}
Cel | Set ::= SEQUENCE {
celll Cel I I nf o, - -
cell2 Celllnfo OPTI ONAL,
cell3 CellInfo OPTI ONAL,
cell4 CellInfo OPTI ONAL,
cell5 CellInfo OPTI ONAL,
cell 6 Celllnfo OPTI ONAL
}
CellInfo ::= SEQUENCE {

bsi c | NTEGER (0. .511),
arfcn | NTEGER (0..1023) OPTI ONAL

}

OTDMeasur enent Resul ts

oTDMeasur enent | nf ol
oTDMeasur enent | nf 02
oTDMeasur enent | nf 03
oTDMeasur enent | nf 04
oTDMeasur enent | nf 05
oTDMeasur enent | nf 06
oTDMeasur enent | nf o7

}

OrDMveasurenentInfo ::=
{
reportedCel |
nmsSyncAccur acy
observedTi neDi f f

}

Cel | Type ::= CHO CE
conf i gur edNei ghbour Cel
det ect edNei ghbour Cel |

}

RXLEVMeasur enent Resul ts
r xLEVMeasur enent | nf ol
r xLEVMeasur enent | nf 02
r xLEVMeasur enent | nf 03
r xLEVMeasur enent | nf 04
r xLEVMeasur enent | nf 05
r xLEVMeasur enent | nf 06

;= SEQUENCE {
OrDMeasur enent | nf o,
OrDMveasur enent | nf o
OrDMveasur enent | nf o
OrDMveasur enent | nf o
OrDMveasur enent | nf o
OrDveasur enent | nf o
OrDMveasur enent | nf o

SEQUENCE

Cel | Type,
I NTEGER( 0. . 15),
I NTEGER( 0. . 999)

1 dx I NTEGER( 1. . 48),

Celllnfo

1= SEQUENCE {
RXLEVMeasur enent | nf o,
RXLEVMeasur enent | nf o
RXLEVMeasur enent | nf o
RXLEVMeasur enent | nf o
RXLEVMeasur enent | nf o
RXLEVMeasur enent | nf o
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a
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a
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--The cell

GSM ARFCN
GSM ARFCN
GSM ARFCN
GSM ARFCN
GSM ARFCN

and
and
and
and
and

BSI C val ue
BSI C val ue
BSI C val ue
BSI C val ue
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--Rxl evel Measurenent
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RXLEVMeasur enent I nfo :: = SEQUENCE {
reportedCel | Cell Type,
rxLEV | NTEGER( 0. . 63)

}

MTA- Met hod ::= CHO CE {
rlc-Data-Bl ock NULL,
access- Bur st NULL,
ext ended- Access- Bur st Ext ended- Access- Bur st ,
spare NULL

Random | D- Set ::= SEQUENCE {

random | D1 | NTEGER (0. .65535),

random | D2 | NTEGER (0. .65535),

random |1 D3 | NTEGER (0..65535) OPTI ONAL,
random | D4 | NTEGER (0..65535) OPTI ONAL,
random | D5 | NTEGER (0..65535) OPTI ONAL,
random I D6 | NTEGER (0..65535) OPTI ONAL,
random | D7 | NTEGER (0..65535) OPTI ONAL,
random | D8 | NTEGER (0..65535) OPTI ONAL,
random I D9 | NTEGER (0..65535) OPTI ONAL

}
Ext ended- Access- Burst ::= SEQUENCE {
short-BSS-1D I NTEGER (0..7)
}
Co-Sited-Cells ::= SEQUENCE {
co-sited-cell-Set-Mnberl Co- Si t ed- Cel | - Set - Menber OPTI ONAL,
co-sited-cell-set-Menber2 Co- Sit ed- Cel | - Set - Menber OPTI ONAL,
co-sited-cell-set-Mnber3 Co- Si t ed- Cel | - Set - Menber OPTI ONAL,
co-sited-cell-set-Menber4 Co- Si t ed- Cel | - Set - Menber OPTI ONAL,
co-sited-cell-set-Mnber5 Co- Si t ed- Cel | - Set - Menber OPTI ONAL,
co-sited-cell-set-Mnber6 Co- Si t ed- Cel | - Set - Menber OPTI ONAL
}
Co- Sited- Cel | - Set - Menber ::= SEQUENCE {
arfcn I NTEGER (0..1023),
bsic-Info BSI G-I nfo
}
Cel | - Set ::= SEQUENCE ({
cel | - Set - Menber 1 Cel | - Set - Menber,
cel | - set - Menber 2 Cel | - Set - Menber OPTI ONAL,
cel | -set - Menber 3 Cel | - Set - Menber OPTI ONAL,
cel | -set-Menber4 Cel | - Set - Menber OPTI ONAL,
cel | -set-Menber5 Cel | - Set - Menber OPTI ONAL,
cel | -set - Menber 6 Cel | - Set - Menber OPTI ONAL
}
Cel | - Set - Menber ::= SEQUENCE {

arfcn I NTEGER (0..1023),

bsic-Info BSI C- I nfo,

short-1D | NTEGER (0. . 255) OPTI ONAL,
ec-cell -information CHO CE {

ec- RACH Control - Paranmeters EC RACH Control - Paraneters, -- My be included for any nmenber of
-- a Cell-Set that supports EC-GSM | oT (see sub-clause A 9).
def aul t - ec- RACH Control - Paraneters NULL -- |ndicates a nmenber uses the same ec- RACH Control

-- Paraneters as any other nmenber of the Cell-Set for which
this information is provided.

H
peo-cel |l -information CHO CE {
rach- Control - Par anet ers RACH- Control - Paraneters, -- May be included for any menber of
-- a Cell-Set that supports PEO (see sub-clause A 9).
defaul t-rach-Control - Paraneters NULL -- |ndicates a nmenber uses the sanme rach-Control

-- Paraneters as any other nmenber of the Cell-Set for which this
information is provided.

}
}
BSI G- Info ::= SEQUENCE {
r adi o- Fr equency- Col our - Code I NTEGER (0..7),
net wor k- Col our - Code I NTEGER (0..7),
base- st ati on- Col our - Code I NTEGER (0..7)
}
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EC- RACH Control - Paraneters ::= SEQUENCE {

ec- BS- CC- CHANS | NTEGER (0. . 3),

ec- RXLEV- ACCESS- M N | NTEGER (0. .63),

ns- TXPWR- MAX- CCH I NTEGER (0. .31),

| b- M5- TXPWR- MAX- CCH I NTEGER (0. . 31) OPTI ONAL,

cel | - SELECTI ON- RLA-MARG N | NTEGER (0..7) OPTI ONAL,

dl - CC- Sel ecti on BOOLEAN,

bt - Threshol d- DL I NTEGER (0. .31),

cc2- Range- DL I NTEGER (0. . 31) OPTI ONAL,

cc3- Range- DL I NTEGER (0. . 31) OPTI ONAL,

bt - Thr eshol d- UL | NTEGER (0. . 31),

cc2- Range- UL I NTEGER (0. . 31) OPTI ONAL,

cc3- Range- UL I NTEGER (0. . 31) OPTI ONAL,

cc4- Range- UL I NTEGER (0. . 31) OPTI ONAL,

bsPWR | NTEGER (0. .63),

dl - Si gnal - St rengt h- St ep- Si ze I NTEGER (0..3) OPTI ONAL,
ec- Reduced- PDCH Al | ocati on BOOLEAN,
ec- Max- Retrans I NTECGER ,

sm | NTEGER (O0..3),

tm | NTEGER (O..3),

access-Tinmeslots BOOLEAN,

al pha | NTEGER (0. . 15) OPTI ONAL,

t 3168 | NTEGER (0..7) OPTI ONAL,

t 3192 | NTEGER (0..7) OPTI ONAL,

t 3226 | NTEGER (0..7) OPTI ONAL,

t 3248 | NTEGER (O0.. 3),

nt a- Bl TMAP  MTA- Bl TIVA

}
RACH- Control - Paraneters ::= SEQUENCE {
r x| ev- ACCESS- M N | NTEGER (0. . 63),
ns- TXPWR- MAX- CCH | NTEGER (0. . 31),
max- Retrans | NTEGER (0. . 3),
tx-integer | NTEGER (O..15),
nt a- Bl TVAP  MTA- Bl TVAP
}
MTA- Bl TVAP : : = SEQUENCE {
nt a- RLC- Dat a- Bl ock- net hod BOOLEAN,
nt a- Access- Bur st - net hod BOOLEAN,
nt a- Ext ended- Access- Bur st - net hod BOOLEAN,
nt a- spare BOOLEAN
}
MTFA- Security ::= CHO CE {
nt a- access-security-method NULL,
bss-duplication-detection-nethod NULL,
spare NULL
}

6 TOM Protocol Header for RRLP Transport

6.1 General

For the specification of the TOM protocol, see 3GPP TS 44.064.

6.2 Remaining Octets of TOM Protocol Header for RRLP

The number of remaining octet following the first octets of the TOM protocol header for RRLP is one. The encoding of
this octet is defined in the figure 6.1 and the table 6.1.

8 7 6 5 4 3 2 1 Oce
| Spare Jer] 1
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Figure 6.1: Remaining Octets of TOM Protocol Header for RRLP

Table 6.1: C/R bit content

C/R Ul frame information field
0 Command (SMLC to MS) or Final Response (MS to
SMLC)
1 Not Command or Final Response

The setting of the C/R flag is provided by the sending RRLP entity, for further details see 3GPP TS 43.059.
The Spare bits shall be ignored by the receiver and set to 0 by the sender. If a protocol header with more than one

remaining octet of the TOM protocol header is received, the additional octets after the first remaining octet shall be
ignored by the receiver.
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Annex A (informative):
Description of Components

Al

This annex describes the contents of components.

Introduction

A.2 Measure Position Request

A21

The Measure Position Request is a RRLP component from the SMLC to the MS. This component is common to E-
OTD,GPS and GANSS (Gdlileo and Additional Navigation Satellite Systems) location methods. As aresponse to this
component, the MS performs E-OTD,GPS or GANSS measurements and possibly calculates its own position, if the MS
and/or the network support these options. It contains the following elements.

General

Table A.1: Measure Position Request component content

A.2.2

Element Type/Reference Presence
Positioning Instructions Positioning Instructions 2.2.1 M
E-OTD Reference BTS for E-OTD Reference BTS for Assistance o
Assistance Data Data 2.2.2
E-OTD Measurement Assistance E-OTD Measurement Assistance Data o
Data 2.2.3
E-OTD Measurement Assistance E-OTD Measurement Assistance Data @)
Data for System Information List for System Information List 2.2.4
GPS Assistance Data GPS Assistance Data 4.2.4 (@)
Additional GPS Assistance Data Additional GPS Assistance Data 4.2.4c O
GPS Time Assistance Measurement | GPS Time Assistance Measurement o
Request Request 2.2.4a
GPS Reference Time Uncertainty GPS Reference Time Uncertainty 2.2.4b (0]
Velocity Request Velocity Request 2.2.4c (@)
Extended Reference Extended Reference 2.2.5 O
GANSS Positioning Method GANSS Positioning Method Element o
Element 2.2.1a
GANSS Carrier-Phase GANSS Carrier-Phase Measurement 0]
Measurement Request Request 2.2.4d
GANSS TOD - GSM Time GANSS TOD - GSM Time Association o
Association Request Request 2.2.4e
GANSS Multi-frequency GANSS Multi-frequency Measurement o
Measurement Request Request 2.2.4g
GANSS Assistance Data GANSS Assistance Data 4.2.6 (@)
Required Response Time Required Response Time 2.2.4f (0]

Elements

A.2.2.1 Positioning Instructions Element

The purpose of Positioning Instructions element is to express the allowed/required location method(s), and to provide
information required QoS. This element is mandatory in the Measure Position Request message, and contains the
following fields:

Method Type

Thisfield indicates whether MS based or assisted version is allowed/requested. If the Positioning Methods field
includes more than one method, the Method Type appliesto all of them. Thisfield is mandatory, and has the following
values:
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‘0" MS assisted;

"1 M S based;

2" MSbased is preferred, but MS assisted is allowed;
‘3" MSassisted is preferred, but MS based is allowed.

In GPS positioning methods, 'M S based' may indicate either MS Based Assisted GPS method or Conventional GPS
method. If ‘M S based isindicated with no GPS assistance data then the MS may interpret this as either Conventional
GPS or M S based A-GPS without assistance data. The same interpretation applies also to the GANSS positioning
method.

Positioning M ethods

Thisfield indicates which location method or methods should be used. Thisfield is mandatory.
'0" E-OTD;
1" GPS;
'2": E-OTD or GPS (i.e. both can be reported).

NOTE: If the selected positioning method is'GPS' or 'E-OTD or GPS, the field GANSS Positioning Method, if
present in a Measure Position Request component, indicates request of GANSS method and indicates the
allowed satellite systems.

Response Time

Thisfield indicates the desired response time. However, when performing measurements, the desired response time
may be exceeded. Thisfield is mandatory.

The response time is 2V seconds, where N isthe vauein thisfield. Thus the desired maximum response time can be 1,
2, 4,8, 16, 32, 64, or 128 seconds.

Range: 0-7
Accuracy

Thisfield indicates the required accuracy of the location estimate. Thisisfield is mandatory when Method Typeis'l',
'2', or '3' and optional when Method Typeis'0'.

Thisfield is 7 bit Uncertainty Code as defined in 3GPP TS 23.032.
Multiple Sets

Thisfield indicates whether MSis requested to send multiple E-OTD/GPSGANSS Measurement Information Sets. The
maximum number of measurement setsisthree. Thisisfield is mandatory. MS is expected to include the current
measurement set. Additionally MS may include historical measurement sets, or measure new additional setsif the
response time allows that.

‘0" multiple |Es can be send;
'1": sending of multiple setsis not allowed.
Environment Characterization

Environment Characterization field provides the M S with information about expected multipath and NLOS in the
current area. Thisfield is optional.

'0": possibly heavy multipath and NLOS conditions (e.g. bad urban or urban).
'1": no or light multipath and usually LOS conditions (e.g. suburban or rural).
‘2" not defined or mixed environment.

'3" reserved for future use.
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A.2.2.1a GANSS Positioning Method Element

This bit map indicates the satellite systems allowed by the SMLC corresponding to allowance of 'GPS' in the
Positioning Methods field. Each bit is of type Boolean, where TRUE ('1") means the particular satellite systemis
allowed. For example EOTD + Galileo method can be indicated by setting 'E-OTD or GPS' in Positioning Methods and
setting only the 'bit 1' to TRUE value in the GANSS Positioning Method element. The MS shall not request assistance
data or report measurements for the systems that are not indicated in the bit map.

NOTE: Bit 0 of thishbit map shall not be the only one set to TRUE ('1).

'bit 0" GPS;
'bit 1" Galileo;
'bit 2" SBAS (WAAS, EGNOS, MSAS, GAGAN);
'bit 3" Modernized GPS (L1C, L2C, L5);
'bit 4 QzZSss,
'bit 5 GLONASS;
'bit 6" BDS,
'bit 7-15": Reserved for future GNSSes.
A.2.2.2 E-OTD Reference BTS for Assistance Data Element

The RTD and 51 multiframe offset valuesin the E-OTD Measurement Assistance Data element and the E-OTD
Measurement Assistance Data for System Information List element are calculated relative to the BTS indicated in this
element. Also the E-OTD Measurement Assistance data for System Information List element, if present, refersto the
System Information Neighbor List of thisreference BTS.

Inclusion of this parameter is mandatory for E-OTD sinceit is not possibleto reliably default to the current serving BTS
for thetarget MS, asthereis asmall chance that the SMLC does not know this. If the E-OTD Measurement Assistance
datafor System Information List element is present, the current serving cell must be the same as reference BTS
identified in this element.

BCCH Carrier

Thisfield indicates the absolute RF channel number of BCCH of the reference BTS. Thisfield is mandatory.
Range: 0-1023

BSIC

Thisfield indicates the BSIC (Base Station Identity Code) of the reference BTS. Thisfield is mandatory.
Range: 0-63

Time Slot Scheme

The Time Slot Scheme field indicates the type of transmission scheme the reference BTSisusing. If the MS measures
BTSs signals from time slots other than 0 or 4, and it isinformed about the burst length schemes used by BT Ss, then it
can compensate for the possible error. (Thisis necessary if the MS averages bursts from different time sots, and the
BTS uses varying lengths of bursts.) Thisfield is mandatory.

'0' = all time dots are 156,25 bits long.
'"1' =time dlots 0 and 4 are 157 bitslong and other time dots are 156 bits long.
BTS Position

Thisfield containsthe BTS position in the format defined in 3GPP TS 23.032. Thisfield is optional, but should be
present for MS based E-OTD positioning. The allowed shapes are:
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- elipsoid point;

- €lipsoid point with atitude and uncertainty ellipsoid.

A.2.2.3 E-OTD Measurement Assistance Data Element

This element identifies BT Ss that are used for E-OTD measurements. This element helps the MS to make
measurements from neighbor BTS (even below decoding level). This element is optional in the Measure Position
Reguest component. The presence of this element means that the MS should try to measure the E-OTD values between
the reference BTS and the BT Ssidentified in this element.

This element is used to deliver E-OTD measurement assistance data for those BT Ss, that are not included in the System
Information Neighbor List of the reference BTS, if necessary.

The RTD and 51 multiframe offset values are calculated relative to the BTS indicated in the E-OTD Reference BTS for
Assistance Data element. This element contains the following fields.

Number of BTSs

Thisfield indicates how many BTSs are included in this |E. Thisfield is mandatory. The maximum number of BTSsin
this message for whom the assistance data can be given is 16 (reference BTS and 15 neigbour BTSs). Thus the sum of
Number of BT Ssfield in this|E and total amount of E-OTD Neighbor present bitswith value'1'in E-OTD

M easurement Assistance Data for System Information List | E can be at a maximum 15.

Range: 1to 15.

The following fields are repeated for the number of BT Ssincluded in the Number of BT Ssfield.

BCCH Carrier

Thisfield indicates the absolute RF channel number of BCCH of the particular BTS. Thisfield is mandatory.
Range: 0-1023

BSIC

Thisfield indicates the BSIC (Base Station Identity Code) of the particular BTS. Thisfield is mandatory.
Range: 0-63

M ultiframe Offset

Thisfield indicates the frame difference between the start of the 51 multiframes frames being transmitted from thisBTS
and the reference BTS. The multiframe offset is defined as Ters- Tre, Where Tersis the time of the start of the 51
multiframe in the BTS in question, and Trer iS the time of the start of the 51 multiframe in the reference BTS. Thisfield
is mandatory. Multiframe Offset may be used to calculate the Expected Multiframe Offset (the Multiframe Offset value
that MS is expected to measure between thisBTS and reference BTS in its current estimated location).

Expected Multiframe Offset = (Multiframe Offset + Adjustment) modulo 51
Adjustment=  1if Rough RTD - Expected OTD >= 850
Adjustment = -1if Rough RTD - Expected OTD =< -850
Adjustment= 0if -400 =< Rough RTD - Expected OTD =< 400

If the Rough RTD - Expected OTD is not within any of the ranges above, an error has occurred and the Expected OTD
should be ignored and no Expected Multiframe Offset can be calculated.

Range: 0-51

Usable range of Multiframe Offset value is 0 - 50. The Multiframe Offset value 51 shall not be encoded by the
transmitting entity and shall be treated by the receiving entity as 0.

Time Slot Scheme
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The Time Slot Scheme field indicates the type of transmission scheme the particular BTSisusing. If the MS measures
BTSs signals from time slots other than 0 or 4, and it isinformed about the burst length schemes used by BT Ss, then it
can compensate for the possible error. (Thisis necessary if the MS averages bursts from different time sots, and the
BTS uses varying lengths of bursts.) Thisfield is mandatory.

'0' = all time dots are 156,25 bits long.
'1'=time slots 0 and 4 are 157 bitslong and other time slots are 156 bits long.
Rough RTD

Thisfield indicates the rough RTD value between this BTS and reference BTS. The used resolution is 1 bits. ThisRTD
value isthe RTD value of TSOs (i.e. the difference in starting of TS0), not only the RTD between starts of bursts. The
RTD isdefined as Ters- Tref, Where Ters isthe time of the start of TS0 inthe BTS in question, and Tre is the time of
the start of the TS0 in the reference BTS. Thisfield is mandatory.

Range: 0-1250

Usable range of Rough RTD valueis 0 - 1249. The Rough RTD value 1250 shall not be encoded by the transmitting
entity and shall be treated by the receiving entity as 0.

Accurate RTD values are needed for MS based E-OTD, i.e. when the M S calculates its own position.
Expected OTD

Thisfield indicates the OTD value that MS is expected to measure between this BTS and reference BTS in its current
estimated location. SMLC can estimate MS's location roughly e.g. based on serving BTS coordinates, TA, and possibly
some other information. The used resolution is 1 bits. This OTD value isthe OTD value of TS0s (i.e. the differencein
starting of TS0), not only the OTD between starts of bursts. The OTD is defined as Ters- Tref, Where Tgrsis the time of
the start of TS0 inthe BTS in question, and Trer iS the time of the start of the TS0 in the reference BTS. Thisis element
is Release 98 extension and it is an optional element included in Release98-Ext |IE. SMLC shall send this element to MS
supporting MS Assisted or MS Based E-OTD.

Range: 0-1250

Usable range of Expected OTD valueis 0 - 1249. The Expected OTD value 1250 shall not be encoded by the
transmitting entity and shall be treated by the receiving entity as 0.

Uncertainty Of Expected OTD

Thisfield indicates the uncertainty in Expected OTD vaue. The uncertainty is related to SMLC's estimation of MS's
location. The uncertainty defines following search window for MS, that it can use to speed up the OTD measurements:

Expected OTD - Uncertainty < measured OTD < Expected OTD + Uncertainty.

Thisis element is Release 98 extension and it is an optional element included in Release98-Ext IE. SMLC shall send
this element to M S supporting MS Assisted or MS Based E-OTD.

Range is 0 - 7 with following encoding:

0 0 < uncertainty <= 2 hit;
T 2 < uncertainty <=4 hit;
2 4 < uncertainty <= 8 hit;
'3 8 < uncertainty <= 12 hit;
‘4 12 < uncertainty <= 16 bit;
'5' 16 < uncertainty <= 22 bit;
'6' 22 < uncertainty <= 30 hit;
T uncertainty > 30 bit.

NOTE: If uncertainty in MS'slocation is x bits, uncertainty in Expected OTD is 2*x (in the worst case). When the
uncertainty is given with value 7' no upper bound exist for the uncertainty.

The following fields tell the coordinates of neighbor BT Ss that are used for E-OTD measurements, and also fine RTD
values. Thisinformation allows the M S to calculate its own location. These fields (Fine RTD, Relative north, Relative
east and Relative altitude) are optional. All of Fine RTD, Relative north, and Relative east fields must be present, if
some of them isincluded.
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FineRTD

Thisfield indicates the fine RTD value between thisBTS and reference BTS. It provides the 1/256 bit duration
resolution to the value expressed in the corresponding Rough RTD field. ThisRTD value isthe RTD vaue of TS0s
(i.e. the difference in starting of TS0), not only the RTD between starts of bursts. The RTD isdefined as Ters- Tref,
where Tgrs isthe time of the start of TSO inthe BTS in question, and Tre is the time of the start of the TS0 in the
reference BTS. Thisfield isoptional.

Range: 0-255
Relative North

Thisfield indicates the distance of the neighbor BTS from the reference BTS in north- (negative values mean south)
direction. Thisfield is optional. The units are 0,03 seconds. The used reference ellipsoid is WGS 84 ellipsoid.

Range: -200000...200000
Relative East

Thisfield indicates the distance of the neighbor BTS from the reference BTS in east (negative val ues mean west)
direction. Thisfield is optional. The units are 0,03 seconds. The used reference ellipsoid is WGS 84 ellipsoid.

Range: -200000 ... 200000
Relative Altitude
Thisfield indicates the altitude of the neighbor BTS relative to the reference BTS in meters. Thisfield is optional.

Range: -4000 .. 4000 meters

A.2.2.4 E-OTD Measurement Assistance Data for System Information List Element

This element identifies those BT Ss in the System Information Neighbor List that are used for E-OTD measurements.
The System Information Neighbor Lists, to which this assistance data is given, are System Information Neighbor Lists
that are sent in the dedicated mode, packet idle mode, packet transfer mode, or dual transfer mode. This element helps
the M S to make measurements from those neighbor BTS (even below decoding level). This element is optional in the
Measure Position Request component. The presence of this element means that the M S should use the BT Ssidentified
here to the E-OTD measurements.

The RTD and 51 multiframe offset values are calcul ated relative to the reference BTS. This element contains the
following fields.

Number of Neighbors
Thisfield indicates how many neighbors are included in this |E.
Range: 1-32
The following fields are repeated for the number indicated in the Number of Neighborsfield.
E-OTD Neighbor present

This field indicates whether the information concerning a certain BTS in the Neighbor List is present. Altogether no
more than 15 BTS can have the indication "Neighbor isincluded". The maximum number of BTSs in this message for
whom the assistance data can be given is 16 (reference BTS and 15 neigbour BTSs). Thus the sum of total amount of E-
OTD Neighbor present bitswith value '1' in this1E and Number of BTSsfield in E-OTD M easurement Assistance
Data | E can be at a maximum 15.

'0" Neighbor not included;
1" Neighbor isincluded.

The following fields (BSIC, Multiframe Offset, Time Slot Sscheme and Rough RTD) areincluded if E-OTD neighbor
present fieldissetto "1

BSIC
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Thisfield indicates the BSIC (Base Station Identity Code) of the particular BTS. Thisfield is mandatory.
Range: 0-63
M ultiframe Offset

Thisfield indicates the frame difference between the start of the 51 multiframes frames being transmitted from thisBTS
and the reference BTS. The multiframe offset is defined as Ters- Trer, Where Ters is the time of the start of the 51
multiframein the BTSin question, and Trer iS the time of the start of the 51 multiframe in the reference BTS. Thisfield
is mandatory. Multiframe Offset may be used to calcul ate the Expected Multiframe Offset (the Multiframe Offset value
that MS is expected to measure between thisBTS and reference BTS in its current estimated location).

Expected Multiframe Offset = (Multiframe Offset + Adjustment) modulo 51
Adjustment = 1if Rough RTD - Expected OTD >= 850
Adjustment=  -1if Rough RTD - Expected OTD =< -850
Adjustment= 0if -400 =< Rough RTD - Expected OTD =< 400
Range: 0-51

Usable range of Multiframe Offset value is 0 - 50. The Multiframe Offset value 51 shall not be encoded by the
transmitting entity and shall be treated by the receiving entity as 0.

Time Slot Scheme

The Time Slot Scheme field indicates the type of transmission scheme the particular BTSisusing. If the MS measures
BTSs signals from time slots other than 0 or 4, and it isinformed about the burst length schemes used by BT Ss, then it
can compensate for the possible error. (Thisis necessary if the MS averages bursts from different time sots, and the
BTS uses varying lengths of bursts.) Thisfield is mandatory.

'0' = all time dots are 156,25 bits long;
'1'=time dlots 0 and 4 are 157 bitslong and other time slots are 156 bits long.
Rough RTD

Thisfield indicates the RTD value between this BTS and the reference BTS. The used resolution is 1 bit. ThisRTD
value isthe RTD value of TSOs (i.e. the difference in starting of TS0), not only the RTD between starts of bursts. The
RTD isdefined as Ters- Tref, Where Ters isthe time of the start of TS0 inthe BTS in question, and Tre is the time of
the start of the TS0 in the reference BTS. Thisfield is mandatory.

Range: 0-1250

Usable range of Rough RTD valueis 0 - 1249. The RoughRTD value 1250 shall not be encoded by the transmitting
entity and shall be treated by the receiving entity as 0.

Expected OTD

Thisfield indicates the OTD value that MS is expected to measure between this BTS and reference BTS in its current
estimated location. SMLC can estimate MS's location roughly e.g. based on serving BTS coordinates, TA, and possibly
some other information. The used resolution is 1 bits. ThisOTD value isthe OTD value of TS0s (i.e. the differencein
starting of TS0), not only the OTD between starts of bursts. The OTD is defined as Ters- Trer, Where Ters is the time of
the start of TS0 inthe BTS in question, and Tre is the time of the start of the TS0 in the reference BTS. Thiselement is
Release 98 extension and it is an optional element included in Release98-Ext |E. SMLC shall send this element to MS
supporting MS Assisted or MS Based E-OTD.

Range: 0-1250

Usable range of Expected OTD valueis0 - 1249. The Expected OTD value 1250 shall not be encoded by the
transmitting entity and shall be treated by the receiving entity as 0.

Uncertainty Of Expected OTD

Thisfield indicates the uncertainty in Expected OTD value. The uncertainty is related to SMLC's estimation of MS's
location. The uncertainty defines following search window for MS, that it can use to speed up the OTD measurements:
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Expected OTD - Uncertainty < measured OTD < Expected OTD + Uncertainty.

This element is Release 98 extension and it is an optional element included in Release98-Ext IE. SMLC shall send this
element to M S supporting MS Assisted or MS Based E-OTD.

Rangeis 0 - 7 with following encoding:

0 0 < uncertainty <= 2 hit;
T 2 < uncertainty <= 4 bit;
2' 4 < uncertainty <= 8 hit;
'3 8 < uncertainty <= 12 hit;
‘4 12 < uncertainty <= 16 bit;
'5' 16 < uncertainty <= 22 hit;
‘6’ 22 < uncertainty <= 30 bit;
T uncertainty > 30 bit.

NOTE: If uncertainty in MS'slocation is x bits, uncertainty in Expected OTD is 2*x (in the worst case). When the
uncertainty is given with value 7' no upper bound exist for the uncertainty.

The following fieldstell the coordinates of neighbor BT Ss that are used for E-OTD measurements, and also fine RTD
values. Thisinformation allows the MS to calculate its own location. These fields (Fine RTD, Relative north, Relative
east and Relative dtitude) are optional. All of Fine RTD, Relative north, and Relative east fields must be present, if
some of them isincluded.

FineRTD

Thisfield indicates the fine RTD value between this BTS and reference BTS. It provides the 1/256 bit duration
resolution to the value expressed in the corresponding Rough RTD field. This RTD value isthe RTD value of TS0s (i.e.
the difference in starting of TS0), not only the RTD between starts of bursts. The RTD is defined as Tars- Trer, Where
Tersisthetime of the start of TS0 inthe BTS in question, and Tre is the time of the start of the TSO in the reference
BTS. Thisfield isoptional.

Range: 0-255
Relative North

Thisfield indicates the distance of the neighbor BTS from the reference BTS in north- (negative values mean south)
direction. Thisfield is optional. The units are 0,03 seconds. The used reference ellipsoid is WGS 84 ellipsoid.

Range: -200000...200000
Relative East

Thisfield indicates the distance of the neighbor BTS from the reference BTS in east (negative values mean west)
direction. Thisfield is optional. The units are 0,03 seconds. The used reference ellipsoid is WGS 84 ellipsoid.

Range: -200000 ... 200000
Relative Altitude
Thisfield indicates the altitude of the neighbor BTS relative to the reference BTS in meters. Thisfield is optional.

Range: -4000 .. 4000 meters

A.2.2.4a GPS Time Assistance Measurement Request element

This component does not have any information contents. If this component is present, the MS is requested to return
GPS time assistance measurements.

A.2.2.4b GPS Reference Time Uncertainty element

This element provides the accuracy of the relation GPS and GSM time in the Reference Time field in GPS Assistance
Data|IE. If GPS TOW isthe given GPS time, then the true GPS time, corresponding to the provided GSM time as
observed at the MSlocation, liesin the interval (GPS TOW - GPS Reference Time Uncertainty, GPS TOW + GPS
Reference Time Uncertainty). An entity that supports this element shall always include it when appropriate. This means
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that when the element is expected but is not received, lack of support at the sender can be assumed and some
implementation dependent default interpretation can then be applied.
The uncertainty r, expressed in microseconds, is mapped to a number K, with the following formula:

r = C*(((1+x)X)-1)

with C = 0,0022 and x = 0,18. With 0 £ K £ 127, a suitably useful range between 0 and 3 second is achieved for the
uncertainty, while till being able to code down to values as small as 0,3 nanoseconds. To encode any higher value of
uncertainty than that corresponding in the above formulato K=127, the same value, K=127, shall also be used. The
uncertainty is then coded on 7 bits, asthe binary encoding of K.

Table A.la: Example values for the GPS Reference Time Uncertainty Parameter Format

Value of K Value of uncertainty
0 0 nanoseconds

1 0,396 nanoseconds

2 0,863 nanoseconds
50 8,64 microseconds
127 > 2,96 seconds

A.2.2.4c Velocity Request element

If this element is present, the MS is requested to return a vel ocity estimate along with the location estimate. Requesting
velocity does not guarantee its delivery, if conditions support its availability and it is requested it will be provided.
A.2.2.4d GANSS Carrier-Phase Measurement Request Element

This component does not have any information contents. If this component is present, the MS is requested to return
carrier phase measurements in the GANSS Measurement Information IE.

A.2.2.4e GANSS TOD - GSM Time Association Request Element

This component does not have any information contents. If this component is present, the MSis requested to return
GANSS TOD - GSM time association measurements. Only either GPS Timing Assistance Measurement Reguest
Element or GANSS TOD - GSM Time Association Measurement Request should be present in Measure Position
Request.

A.2.2.4f Required Response Time

This element indicates the maximum response time that shall be allowed for the positioning request in the MS. When
this element is received, the M S shall send an RRLP Measure Position Response before the required response time has
elapsed.

When this element is received, the M S shall ignore the Response Time field in the Positioning Instructions element.

The Required Response Time has avalue from 1 to 128 seconds.

A.2.2.4g GANSS Multi-frequency Measurement Request Element
This component does not have any information contents.

If this component is present, the MS is requested to return measurements performed on multiple GANSS signal types if
the M S supports this capability. If this component is not present, the M S shall report only one signal type for each
GANSS.

If SMLC hasindicated supported signal typesin Positioning Capability Request, the MS shall only report signals that
are supported by SMLC.
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A225 Extended Reference IE

This element is mandatory in any RRLP Measure Position Request component, any RRLP Assistance Data component,
any RRLP Positioning Capability Request component and any RRLP Positioning Capability response component.

NOTE: For reasons of backward compatibility, the |E is not defined for a Release 4 or earlier SMLC and would
be ignored, when received, by a Release 4 or earlier MS. Additionally, other requirements associated with
this |E would not be supported by a Release 4 or earlier MS or SMLC.

The Extended Reference | E contains the following elements:

SMLC code: an integer in the range 0-63 distinguishing any SMLC from other neighbour SMLCsin the same
Routing Area. Each SMLC is assigned a specific SMLC ID vaue. The values assigned to
neighbour SMLCsin the same Routing Area between which inter-NSE cell changeis possible
should be different.

Transaction ID: aninteger in the range 0-262143 distinguishing different RRLP transactionsin different MSs
currently being served by the same SMLC. An SMLC shall assign adifferent transaction ID to
each currently open RRLP transaction for positioning and assistance data delivery among all target
MSs. When any RRLP transaction for any MSis completed in the SMLC (e.g. the MS has sent a
correctly formatted RRLP Measure Position Response or Assistance Data Ack.) or if the
transaction is aborted (e.g. SMLC timeout on an RRLP response), the associated transaction |D
value shall become free and may be later assigned to a new RRLP transaction by the SMLC. When
any transaction ID value becomes free, an SMLC should attempt to wait for at least 128 seconds
(the maximum defined RRLP response time from an M S) before reassigning the same value.

A.3 Measure Position Response

A.3.1 General

The Measure Position Response is a RRLP component from the M S to the network. It is the response to the Measure
Position Request. It contains the following elements. One of the five elements containing measurement data or location
estimate (E-OTD Measurement Information, Location Information, GPS Measurement | nformation, GANSS
Measurement Information or GANSS Location Information) or Location Information Error element must be included.

Table A.2: Measure Position Response component content

Element Type/Reference Presence

Multiple Sets Multiple Sets 3.2.1 0]
Reference BTS Identity Reference BTS Identity 3.2.2 0]
E-OTD Measurement Information E-OTD Measurement Information 3.2.3 O
Location Information Location Information 3.2.4 O
GPS Measurement Information GPS Measurement Information 3.2.5 (@)
Location Information Error Location Information Error 3.2.6 C
GPS Time Assistance Measurements GPS Time Assistance Measurements 3.2.6a (@)
Velocity Estimate Velocity Estimate 3.2.6b 0]
Extended Reference Extended Reference 3.2.7 C
Uplink RRLP Pseudo Segmentation Uplink RRLP Pseudo Segmentation Indication C
Indication 3.2.8

GANSS Location Information GANSS Location Information 3.2.9 O
GANSS Measurement Information GANSS Measurement Information 3.2.10 O

A.3.2 Elements

A.3.2.1 Multiple Sets Element

This element indicates how many E-OTD Measurement Information sets, GPS Measurement | nformation sets or
GANSS Measurement Information sets, and Reference BTS Identities are included to this element. This element is
optional. If this element is absent, a single measurement set is included.
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Number of E-OTD/GPS/GANSS M easur ement | nfor mation Sets

Thisfield indicates the number of Number of E-OTD/GPSGANSS Measurement I nformation sets included to this
component. This field is mandatory. If two or more types of measurement elements are present, then there are the equal
number of them, and each pair has the same reference BTS.

Range: 2-3

Number of Reference BTS

Thisfield indicates the number of reference BT Ss used in this component. Thisfield is mandatory.
Range: 1-3

Reference BTSrelation to M easurement Elements

Thisfield indicates how the reference BT Sslisted in this element relate to measurement sets later in this component.
Thisfield is conditional and included only if Number of E-OTD/GPS/GANSS Measurement Information Setsis '3 and
Number of Reference BTSsis'2'.

'0'= First reference BTS isrelated to first and second E-OTD/GPS/GANSS Measurement |nformation Sets, and
second reference BTS is related to third E-OTD/GPS Measurement Information Sets.

"1'= First reference BTSisrelated to first and third E-OTD/GPS/GANSS Measurement |nformation Sets, and
second reference BTS isrelated to second E-OTD/GPS/GANSS Measurement | nformation Sets.

'2'= First reference BTSisrelated to first E-OTD/GPS/GANSS Measurement Information Sets, and second
reference BTS is related to second and third E-OTD/GPS/GANSS Measurement | nformation Sets.

If thisfield is not included, the relation between reference BTS and Number of E-OTD/GPS/GANSS M easurement
Information Setsis as follows:

- if there are three sets and three reference BT Ss -> First reference BTS relates to first set, second reference BTS
relates to second set, and third reference BTS relates to third set;

- if there are two sets and two reference BTS -> First reference BTS relates to first set, and second reference BTS
relates to second set;

- if thereisonly onereference BTS and 1-3 sets -> this reference BTS relates to all sets.

A.3.2.2 Reference BTS ldentity Element

This element identifies the reference BTS(s). This element is conditional to the number of reference BTSs. It is
mandatory, if there is more than one reference BTS, and optional otherwise. If this element is not included, the
Reference BTS, used in other elements, is the current serving BTS of MS. If this element isincluded, the BT Ss defined
here are used as Reference BTSs in all other elements.

The following fields are repeated for the number of reference BTSs included in the Number of Reference BTSfield.
CdlldType
Thisfield indicates is the identity method of the Reference BTS. Thisfield is mandatory within this element.
'0'=Cél identity istold using BSIC and BCCH carrier.
'"1'=  Caéll identity istold using Cl, and the LAC is the same as the current serving BTS.

'2'= Cdl identity istold using an index referring to the BT S listed in the M easure Position Regquest component
(the indicated reference BTS is 1)

'3'= Cel identity istold using an index referring to the BT S listed in the BCCH allocation list (System
Information Neighbor Lists) of the serving BTS. This type of reference identity shall not be used by the MS
unlessit has received the "E-OTD Measurement Assistance Data for System Information List Element” from
the SMLC for this cell.

'4'= Cell identity istold using Cl, and the LAC.
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Reference LAC

Thisfield indicates the Location Area Code of the reference BTS. The purpose of the Location Area Code isto identify
alocation area. Thisfield is conditional, and included, if CellIDTypefieldis'4".

Range: 0- 65535
Reference Cl

Thisfield indicates the Cell Identity value of the reference BTS. The purpose of the Cell Identity value isto identify a
cell within alocation area. Thisfield is conditional, and included, if CelliIDTypefieldis'l or '4".

Range: 0- 65535
Reference BCCH Carrier

Thisfield indicates the absolute RF channel number of the BCCH of the reference base station. BCCH carrier field is
conditional and isincluded only if CellldTypeisset '0'.

Range: 0-1023
Reference BSIC
Thisfield indicates the BSIC (Base Station Identity Code of the base station).
BSIC field is conditional and isincluded only if CellldTypeisset '0' or '3..
Range: 0-63
Request I ndex

Thisfield indicates an index identifying the reference BTS by referring to the BT Ss listed in the Measure Position
Request component (the indicated reference BTS in the Measure Position Request component has the index value 1,
and possible next BTS '2', and so on)

Thisfield is conditional and included only if CellldTypeis set to '2'.
Range: 1-16
System Info Index

Thisfield indicates an index identifying the reference BTS by referring to the BCCH allocation list (System Information
Neighbor List) of the serving BTS.

Thisfield is conditional and included only if CellldTypeis set to '3'.
Range: 1-32

A.3.2.3 E-OTD Measurement Information Element

The purpose of the E-OTD Measurement Information element isto provide OTD measurements of signals sent from the
reference and neighbor based stations. The length of this element depends on the number of neighbor cells for which
OTD measurements have been collected. This element is optional in the Measure Position Response component. It is
included in the Measure Position Response component, if the network has requested the mobile to perform the MS
assisted E-OTD method. BT Ss which cannot be measured or whose measurements are excessively inaccurate need not
be reported. The MS may include measurements for other BT Ss not given in the assistance data by the SMLC.

The E-OTD and 51 multiframe offset values are reported relative to the reference BTS as defined in the previous sub-
clauses.

The following fields are repeated for each measurement set.
Reference Frame Number

Thisfield indicates the frame number of the last measured burst from the reference BTS modulo 42432. This
information can be used as a time stamp for the measurements. Thisfield is mandatory.
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Range: 0-42431
Reference Time Slot

Reference Time Slot indicates the time slot modulo 4 relative to which the MS reports the reference BTS
measurements. Thisfield is mandatory.

Range: Oto3

NOTE 1: If MS does not know timeslot scheme, the M S reports the used timeslot. MS can only report results based
ononetimesot (N) or two time slots (N and N+4). If the MS knows the timeslot scheme, it can make
measurements from several timeslots and reports that the used timeslot is zero (and makes correction).

Reference Quality

Reference Quality field includes the standard deviation of the TOA measurements from the reference BTS with respect
to Tre (Where Trer iSthe time of arrival of signal from the reference BTS used to calculate the OTD values). Thisfield
is optional. The Reference Quality field can be used to evaluate the reliability of E-OTD measurementsin the SMLC
and in weighting of the E-OTD valuesin the location calculation.

Following linear 5 bit encoding is used:

‘00000 0- (R*1-1) meters,
‘00001 R*1- (R*2-1) meters,
‘00010 R*2 - (R*3-1) meters,
11111 R*31 meters or more.

where R is the resolution defined by Std Resolution field. For example, if R=20 meters, corresponding valuesare 0 - 19
meters, 20 - 39 meters, 40 - 59 meters, ..., 620+ meters.

Number of M easurements

Number of Measurements for the Reference Quality field is used together with Reference Quality to define quality of
the reference base site TOA. The field indicates how many measurements have been used in the MSto define the
standard deviation of the measurements. Following 3 bit encoding is used:

'000": 2-4;

'001": 5-9;

'010" 10-14;
‘011" 15-24;
100" 25-34;
101" 35-44;
110" 45-54;
111" 55 or more.

Thisfield isoptional.
Std Resolution

Std Resol ution field includes the resolution used in Reference Quality field and Std of EOTD Measurements field.
Encoding on 2 bits as follows:

'00' 10 meters;
‘01 20 meters,
'10' 30 meters;
11 Reserved.

Thisfield is mandatory.
TA Correction

Thisfield indicates the estimate of the time difference between the moment that the MS uses to adjust itsinternal timing
for reception and transmission (e.g. corresponding to maximum energy) and the estimate of the reception of the first
arriving component from the serving BTS. This value can be used as a correction by the SMLC to the Timing Advance
(TA) value when the distance between the MS and the serving BTS is estimated based on TA.
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The value TACor in thisfield corresponds to the TA Correction in bit periods as follows:
- TA Correction in bit periods = TACor/64 -8.

TA Correction has the resolution of 1/64 bit period, and therange - 8 ... +7 bit periods. Negative TA Correction in bits
indicates that the first signal component from the serving BTS is estimated to arrive before the moment used for
communication. Thisfield is optional.

Range: 0-960
Number of M easured Neighbors
Thisfield indicates the number of different neighbor BT Ss. Thisfield is mandatory.
Range: 0-10
NOTE 2: If the MS can not measure any neighbor BTSs, then thisvalueis set to '0'.
The following fields are repeated for the number of BTSs included in the Number of Measured Neighborsfield.
Neighbor Identity Present

The presence of thisfield is conditional, it shall not be present in the first set. It is mandatory for the other sets. This
field indicates whether the identity information (i.e. CelllDType and possibly Neighbor ClI / Neighbor BCCH Carrier /
Neighbor BSIC / Neighbor Multiframe Offset / Request Index / System Info Index fields) concerning acertain BTS is
present or whether the BTS identity is given as reference to the first measurement set.

'0" Identity information not included, and identity of thisBTS is same as the identity of BTSin first set with same
sequence number.

1" Identity information isincluded.
CdlldType

Thisfield indicatesis the identity method of the cell. Thisfield is conditional, and included if Neighbor Identity Present
is'l. If CellldTypefield is not present, the following fields can not be present either: Neighbor CI, Neighbor BCCH
Carrier, Neighbor BSIC, Neighbor Multiframe Offset, Request Index, System Info Index.

'0'= Ceéll identity istold using BSIC and BCCH carrier.
'1'= Cell identity istold using CI, and the LAC is the same as the current serving BTS.
'2'= Cell identity istold using 51 Multiframe offset and BCCH carrier.

'3'= Cell identity istold using an index referring to the BTS listed in the Measure Position Request component (the
indicated reference BTSis 1).

'4'= Cell identity istold using an index referring to the BTS listed in the BCCH allocation list (System Information
Neighbor Lists) of the serving BTS. This type of neighbor identity shall not be used by the MS unlessit has
received the "E-OTD Measurement Assistance Data for System Information List Element” from the SMLC for
this cell.

'5'= Cell identity istold using Cl and the LAC.
NOTE: TheMS can decide which of these methods to use. The CellldType '3 and '4' are preferred.
Neighbor LAC

Thisfield indicates the Location Area Code of the neighbor BTS. The purpose of the Location Area Code isto identify
alocation area. Thisfield is conditional, and included, if CellIDTypefieldis'5'.

Range: 0- 65535
Neighbor ClI

Thisfield indicates the Cell Identity of the particular neighbor cell. The purpose of the Cell Identity valueis to identify
acell within alocation area.
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Neighbor CI field is conditional and isincluded only if CellldTypeisset '1' or '5' and the ClI value of the given cell is
available.

Range: 0-65535
Neighbor BCCH Carrier

Thisfield indicates the absolute RF channel number of the BCCH of the neighbor base station. BCCH carrier field is
conditional and isincluded only if CellldTypeis set ‘0" or ‘2",

Range: 0-1023
Neighbor BSIC
Thisfield indicates the BSIC (Base Station Identity Code of the base station).
BSICfield is conditional and isincluded only if CellldTypeisset '0' or '4'.
Range: 0-63
Neighbor M ultiframe Offset

Thisfield indicates the frame difference between the start of the 51 multiframes frames arriving from thisBTS and the
reference BTS. The multiframe offset is defined as Ters- Trer, Where Tersis the time of the start of the 51 multiframe in
the BTSin question, and Tre iSthe time of the start of the 51 multiframe in the reference BTS. Thisfield is conditional
and included only if CellldTypeisset to '2'.

Range: 0-51
Request Index

Thisfield indicates an index identifying the reference BTS by referring to the BT Sslisted in the Measure Position
Request component (the indicated reference BTS in the Measure Position Request component has the index value 1,
and possible next BTS '2', and so on).

Thisfield is conditional and included only if CellldTypeissetto'3'.
Range: 1-16
System Info Index

Thisfield indicates an index identifying the reference BTS by referring to the BCCH allocation list (System Information
Neighbor List) of the serving BTS.

Thisfield is conditional and included only if CellldTypeis set to '4".
Range: 1-32
Neighbor Time Slot

Neighbor Time Slot indicates the time slot modulo 4 relative to which the M S reports the neighbor BTS measurements.
Thisfield is mandatory.

Range: Oto3

NOTE 3: If the MS does not know the timeslot scheme, the M S reports the used timeslot. MS can only report a
result based on one time slot (N) or two time slots (N and N+4). If the MS knows the timeslot scheme, the
M S can make measurements from several timeslots and reports that the used timeslot is zero (and makes
correction).

Number of EOTD M easurements

Number of Measurements field is used together with Std of EOTD Measurements field to define quality of areported
EOTD measurement. The field indicates how many EOTD measurements have been used in the M S to define the
standard deviation of these measurements. Following 3 bit encoding is used.

‘000" 2-4;
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'001": 5-9;

'010" 10-14;
‘011" 15-24;
100" 25-34;
101" 35-44;
110" 45-54;
111" 55 or more.

Thisfield is mandatory.
Std of EOTD M easurements

Std of EOTD Measurements field includes standard deviation of EOTD measurements. Thisfield is mandatory. It can
be used to evaluate the reliability of EOTD measurementsin the SMLC and in weighting of the OTD valuesin location
calculation.

Following linear 5 bit encoding is used:

‘00000 0- (R*1-1) meters,

‘00001 R*1 - (R*2-1) meters,
‘00010 R*2 - (R*3-1) meters,
111171 R*31 meters or more.

where R is the resol ution defined by Std Resolution field. For example, if R=20 meters, corresponding values are 0 - 19
meters, 20 - 39 meters, 40 - 59 meters, ..., 620+ meters.

OTD

Thisfield indicates the measured OTD value between the receptions of signals from the reference and the neighbor
BTS. The OTD isdefined as Tnwor - Tret (Modulo burst length) where Twor IS the time of arrival of signal from the
neighbor BTS, and Tre isthe time of arrival of signal from the reference BTS. The reporting resol ution of the OTD
valueis 1/256 bit. Thisfield is mandatory.

Range: 0-39999

A.3.2.3a E-OTD Measurement Extended Information Element

The purpose of the E-OTD Measurement Ext Information element is to provide OTD measurements of signals sent
from the reference and neighbour base stations. The length of this element depends on the number of neighbour cells for
which OTD measurements have been collected. This element is optional in the Measure Position Response component.
It isincluded in the Measure Position Response component, if E-OTD measurements didn't fit in the E-OTD
Measurement Information Element.

The E-OTD and 51 multiframe offset values are reported relative to the reference BTS as defined in the previous sub-
clauses.

Thefollowing fields are valid only for the first set of measurements

Number of M easured Neighbors

Thisfield indicates the number of different neighbor BT Ss. Thisfield is mandatory.
Range: 0-5

NOTE: If the MS can not measure any neighbor BT Ss, then thisvalueis setto '0'.
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The following fields are repeated for the number of BTSsincluded in the Number of Measured Neighborsfield. They
are defined in the previous sub-clause :

- CellldType,

- Neighbor LAC,

- Neighbor ClI,

- Neighbor BCCH Carrier,

- Neighbor BSIC,

- Neighbor Multiframe Offset,

- Request Index,

- SystemInfo Index,

- Neighbor Time Slot,

- Number of EOTD Measurements,

- Std of EOTD Measurements,

- OTD

A.3.24 Location Information Element

The purpose of Location Information element isto provide the location estimate from the M S to the network, if the MS
is capable of determining its own position. Optionally, the element may contain the velocity parameters computed by
the MS.

This element is optional. This element contains the following fields.
Reference Frame

Thisfield specifies the reference BTS Reference Frame number during which the location estimate was measured. The
time of the Reference Frame boundary is as observed by the M S, ie without Timing Advance compensation. Thisfield
is mandatory. However, if the Reference Frame number is within (42432..65535), the value of this field shall be ignored
and in that case the MS should provide GPS TOW if available.

Table A.3: Reference Frame field contents

Parameter # of Bits Resolution Range Units
Reference Frame 16 0 - 65535 frames

Note that expected values for Reference Frame arein range O - 42431.
GPSTOW

Thisfield specifies the GPS TOW for which the location estimate is valid , rounded down to the nearest millisecond
unit. Thisfield is optional but shall be included if GPS Time Assistance Measurements are included. If GPS Time
Assistance Measurements are included in the RRLP Measure Position Response, the MS shall align GPS System time
(as defined by the GPS TOW and the GPS TOW Subms fields) with the reported GSM frame boundary observed by the
MS at that time.

Table A.4: GPS TOW field contents

Parameter # of Bits Resolution Range Units
GPS TOW 24 1ms 0 - 14399999 ms

The 24 bits of GPS TOW are the least significant bits. The most significant bits shall be derived by the Serving Mobile
Location Center to unambiguously derive the GPS TOW.
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Fix Type

Thisfield contains an indication as to the type of measurements performed by the MS: 2D or 3D. Thisfieldis
mandatory.

'0' = 2D fix.
'1'= 3D fix.
Position Estimate
Thisfield contains the cal culated position estimate in the format defined in 3GPP TS 23.032. The allowed shapes are:
- dlipsoid Paint;
- élipsoid point with uncertainty circle;
- dlipsoid point with uncertainty ellipse;

- dlipsoid point with altitude and uncertainty ellipsoid.

A.3.25 GPS Measurement Information Element

The purpose of the GPS Measurement Information element isto provide GPS measurement information from the MS to
the SMLC. Thisinformation includes the measurements of code phase and Doppler, which enables the network-based
GPS method where position is computed in the SMLC. The proposed contents are shown in table A.5, and the
individual fields are described subsequently. See also Figure A.1 for an illustration of the relation between some of the
fields.
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Figure A.1. Exemplary definitions of GPS measurement information fields.
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This element isincluded in the Measure Position Response component if the network has requested the mobile to
perform mobile-assi sted location measurements using a GPS location method.

Following fields are repeated a number of times told in Number of E-OTD/GPS Measurement Setsfield if Multiple Sets
element isincluded. If Multiple Sets element is not included, the default value for setsis one (i.e. the following fields
are present only once).

Table A.5: GPS Measurement Information element content

Element fields Presence Occurrences
Reference Frame O 1
GPS TOW M 1
# of Satellites (N_SAT) M 1
Measurement Parameters M N_SAT

The following paragraphs describe the content of each information field of this element.
Reference Frame

Thisfield isoptional.

Table A.6: Reference Frame field contents

Parameter # of Bits Resolution Range Units
Reference Frame 16 0 - 65535 frames

Note that expected values for Reference Frame are in range O - 42431. If Reference Frame and GPS Time Assistance

M easurements both are included in the RRLP Measure Position Response, the code phase measurements shall be
aligned with the reported GSM frame boundary observed by the MS at that time, asindicated in Figure A.1. The time of
the Reference Frame boundary is as observed by the MS, ie without Timing Advance compensation.

GPSTOW

Thisfield specifies the GPS TOW for which the location estimate is valid, rounded down to the nearest millisecond
unit.This field is mandatory.

Table A.7: GPS TOW field contents

Parameter # of Bits Resolution Range Units
GPS TOW 24 1ms 0 - 14399999 ms

The 24 bits of GPS TOW are the least significant bits. The most significant bits shall be derived by the Serving Mobile
Location Center to unambiguously derive the GPS TOW.

NOTE: The GPS Reference Time Uncertainty, if present, indicates the accuracy of GPSTOW, as described in
sub-clause A.3.2.6.a.

# of Satellites (N_SAT)
Number of M easurements

Thisfield specifies the number of measurements for which measurements satellites are provided in the component. This
value represents the number of satellites that were measured by the MS. Thisvalue of N_SAT determines the length of
the payload portion of the component. Typical range for N_SAT isfour to a maximum of 12. Thisfield is mandatory
and occurs once per set.

Table A.7a: # of Satellites field contents

Parameter # of Bits Resolution Range Units
N_SAT 4 1-16

M easurement Parameters
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This field contains information about the measurements of code phase and Doppler, which enables the network-based
method where position is computed in the SMLC. This field is mandatory and occurs N_SAT times per message.

Table A.8: Measurement Parameters field contents

Parameter # of Bits Resolution Range Units
Satellite ID 6 0-63
C/No 6 1 0-63 dB-Hz
Doppler 16 0,2 1+6553,6 Hz
Whole Chips 10 1 0-1022 chips
Fractional Chips 11 210 0-(1-219 chips
Multipath Indicator 2 see Table A.9 TBD
Pseudorange RMS | 6 3 bit mantissa 0,5-112 m
Error 3 bit exp

Satellite ID

Thisfield identifies the particular satellite for which the measurement datais valid. Thisvalues 0 - 63 represent satellite
PRNs 1 - 64, respectively.

C/No

Thisfield contains the estimate of the carrier-to-noise ratio of the received signal from the particular satellite used in the
measurement. It is given in whole dBs and has arange of 0 to 63. Typical levels observed by M S-based GPS units will
be in the range of 20 dB to 50 dB.

Doppler

Thisfield contains the Doppler measured by the MS for the particular satellite signal. This information can be used to
compute the 3-D velocity of the MS. The Doppler range is sufficient to cover the potential range of values measured by
the MS.

Whole Chips

Thisfield contains the whole value of the code-phase measurement made by the MS for the particular satellite signal at
the time of measurement, in units of 1 GPS chip in the range from 0 to 1022 chips, where increasing binary values of
the field signify increasing measured pseudoranges. The code phase measurement is divided into two fields, "Whole
Chips" and "Fractional Chips".

Fractional Chips

Thisfield contains the fractional value of the code-phase measurement made by the M S for the particular satellite signal
at the time of measurement. The resolution of the fractional portion is approximately 0,3 m.

NOTE: Theactual ASN.1 coding of thisfield reserves 11 bits for legacy compatibility. Only the 10 least
significant bits are actually required to code the values (0..1023)

M ultipath Indicator

Thisfield contains the Multipath Indicator value. This parameter is specified according to the representation described
intable A.9.

Table A.9: Multipath Indicator values and associated indications

Value Multipath Indication
00 Not measured
01 Low, MP error < 5m
10 Medium, 5m < MP error < 43m
11 High, MP error > 43m
Range: 0-3
Pseudorange RM S Error
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Thisfield contains a Pseudorange RMS Error value.
Range: 05mtol112m

NOTE: This parameter is specified according to afloating-point representation as described in Table A.10.

Table A.10: Pseudorange RMS Error representation

Index 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 05*(1+x/8)*2Y Xi-1 <= P < Xi
62 110 111 112 104 <=P <112
63 111 111 -- 112<=P
A.3.2.6 Location Information Error Element

The purpose of Location Information Error element is to provide the indication of error and the reason for it, when the
MS can not perform the required location or the network can not determine the position estimate. The element may aso
indicate what further assistance data may be needed by the target M S to produce a successful location estimate or
location measurements. This element is optional. This element has the following fields.

Error Reason

Thisfield indicates the reason for error. Thisfield is mandatory.

‘0" Undefined error.

"1 There were not enough BT Ss to be received when performing mobile based E-OTD.
2" There were not enough GPS satellites to be received, when performing GPS location.
‘3" E-OTD location calculation assistance data missing.

‘4", E-OTD assistance data missing.

‘5" GPS |ocation calculation assistance data missing.

‘6" GPS assistance data missing.

7" Requested method not supported.

‘8" Location regquest not processed.

‘9" Reference BTS for GPS is not the serving BTS.

10" Reference BTS for E-OTD is not the serving BTS.

11" There were not enough GANSS satellites received, when performing GANSS location.
12" GANSS assistance data missing.

13" Reference BTS for GANSS is not the serving BTS.

Additional Assistance Data

Thisfield isoptional. Its presence indicates that the target M S will retain assistance data already sent by the SMLC. The
SMLC may send further assistance data for any new location attempt but need not resend previous assistance data. The
field may contain the following:

GPS Assistance Data: Necessary additional GPS assistance data (structure and encoding as for the GPS
Assistance Data |E in 3GPP TS 49.031 excluding the |EI and length octets)

GANSS Assistance Data: Necessary additional GANSS assi stance data (structure and encoding as for the GANSS
Assistance Data |E in 3GPP TS 49.031 excluding the IEI and length octets)

A.3.2.6a GPS Time Assistance Measurements Element

This |E contains measurements that are used to define an accurate relation between GSM and GPS time or to provide
additional GPS TOW information for MS Assisted A-GPS. The contents are shown in Table A.10a, and the individual
fields are described subsequently.
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Table A.10a: GPS Time Assistance Measurements Information element content

Element fields Presence
Reference Frame MSB
GPS TOW Subms
Delta TOW
GPS Reference Time Uncertainty

O|0|0|0

Reference Frame M SB

Thisfield shall be included when GPS-GSM time association is provided for either MS Based A-GPS or MS Assisted
A-GPS. It indicates the Most Significant Bits (M SBs) of the frame number of the reference BTS corresponding to the
GPS measurement or location estimate. Starting from the complete GSM frame number denoted FN, the M S calculates
Reference Frame M SB as

Reference Frame M SB = floor(FN/42432)

The complete GSM frame number FN can then be reconstructed in the SMLC by combining the fields Reference Frame
with Reference Frame M SB in the following way

FN = Reference Frame M SB* 42432+Reference Frame
Range: 0-63
GPSTOW Subms

Thisfield isonly applicable for MS-Based A-GPS. Thisfield indicates in units of 100ns the submillisecond part of the
GPS time of measurement. This field together with the GPS TOW field in the Location Information Element provides a
more accurate time stamp of the location estimate for M S based AGPS Expressed in units of microseconds. The precise
GPS time of measurements in millisecondsis thus equal to

GPS TOW + 0,0001* GPS TOW Subms

The estimation of precise GPS time of measurement using AGPS is vulnerable to millisecond ambiguities. Therefore
the M S shall only report this field when it is confident that any millisecond ambiguities have been avoided.

Range: 0-9999
Delta TOW

Thisfield isonly applicable for MS-Assisted A-GPS. Thisfield specifies the difference in milliseconds between the
GPS TOW reported in the GPS Measurement Information Element and the millisecond part of the SV timetsv_1 of the
first SV inthelist reported from the M S. Figure A.1 shows an example of Delta TOW calculation. The Delta TOW is
defined as Delta TOW = GPS TOW - fix(tsv_1)

where fix() denotes rounding to the nearest integer towards zero. The estimation of tsv_1 which forms the basis for the
calculation of Delta TOW is vulnerable to millisecond ambiguities. Therefore the MS shall only report this field when it
is confident that the correct millisecond event has been recovered.

Range: 0-127
GPS Reference Time Uncertainty

This element is optional. It provides the accuracy of the relation GPS and GSM time in the Location Information or
GPS Measurement I nformation Element when GPS-GSM time association is provided. For MS Assisted A-GPS when
GPS-GSM time association is not provided, even if GPS Time Assistance Measurement Request is not included in the
M easure Position Request, this element can be included to provide the accuracy of the reported GPS TOW. The
interval, range and treatment is as described in sub-clause 2.2.4b.

A.3.2.6b Velocity Estimate Element

Thisfield contains the calculated velocity estimate in the format defined in 3GPP TS 23.032. The allowed encodings
are:

- Horizontal Velocity
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- Horizontal with Vertical Velocity
- Horizontal Velocity with uncertainty

- Horizontal with Vertical Ve ocity and uncertainty

A.3.2.7 Extended Reference IE

This|E shall beincluded in any Measure Position Response if and only if an Extended Reference |E was received in the
corresponding previous Measure Position Request message.

NOTE: For reasons of backward compatibility, a Release 4 or earlier MS will not include this | E.
The Extended Reference |E contains the following elements.

SMLC code: an integer in the range 0-63. The value returned by atarget MS in a Measure Position Response
shall equal the value received from the SMLC in the earlier Measure Position Request.

Transaction ID: aninteger in the range 0-262143 distinguishing different RRLP transactionsin different MSs
currently being served by the same SMLC. The value returned by atarget MSin aMeasure
Position Response shall equal the value received from the SMLC in the earlier Measure Position
Request.

When an M 'S employs pseudo-segmentation to return an RRLP response, the same Extended Reference |E shall be
included in each RRLP Measure Position Response component.

A.3.2.8 Uplink RRLP Pseudo Segmentation Indication

This element isincluded by the MS when up-link RRLP pseudo-segmentation is used. In the first segment, ‘first of
many' isindicated and in the second 'second of many' isindicated. It is not included when up-link pseudo-segmentation
is not used.

A.3.29 GANSS Location Information Element

The purpose of GANSS Location Information element is to provide the GANSS |ocation estimate from the MS to the
SMLC, if the MSis capable of determining its own position. Optionally, the element may contain Reference Frame
element for including accurate relation between the cellular frame and GANSS Time of Day (TOD) for the serving cell
if requested by the SMLC.

If GANSS Positioning Method was included in a Measure Position Request component, this field shall be used to report
the location estimate from the M S to the network.

The time reference of GANSS TOD in GANSS Location Information Element can be any GNSS specific system time.
The time referenceisindicated by GANSS _TIME_ID.

The contents of GANSS Location Information are shown in Table A.10.1, and the individual fields are described
subsequently.

Table A.10.1: GANSS Location Information Element Content

Element fields Presence
Reference Frame O (note 1)
GANSS TOD O (note 1)
GANSS TOD Frac O
GANSS TOD Uncertainty o]
GANSS TIME_ID O (note 2)
Fix Type M
Position Data M
Stationary Indication (0]
Location Estimate M
NOTE 1: Either Reference Frame or GANSS
Reference Time shall always be included.

NOTE 2. Absence of this field means Galileo
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Reference Frame

This element contains Reference FN and Reference FN M SB fields. Reference FN field specifies the reference BTS
reference frame number during which the location estimate was measured. The time of the reference frame boundary is
as observed by the M S, i.e. without Timing Advance compensation.

Note that expected values for Reference FN arein range O - 42431,

Reference FN M SB field specifies the Most Significant Bits (MSB) of the frame number of the reference BTS
corresponding to the GANSS Measurement Information or Location Estimate. Starting from the complete GSM frame
number denoted FN, the MS calculates Reference FN MSB as

Reference FN MSB = floor(FN/42432)

The complete GSM frame number FN can then be reconstructed in the SMLC by combining the fields Reference Frame
with Reference FN M SB in the following way

FN = Reference FN M SB*42432+Reference FN

Range: 0-63
Table A.10.2: Reference Frame field contents
Parameter # of Bits Resolution Range Unit Incl.
Reference FN 16 0 - 65535 frame M
Reference FN MSB 6 0-63 frame (@)
GANSSTOD

Thisfield specifies the time for which the location estimate is valid, rounded down to the nearest integer millisecond.

Thisfield isoptiona but shall be included if GANSS TOD - GSM time association isincluded in which casethe MS

shall align GANSS TOD with the reported GSM frame boundary observed by the MS at that time. The time reference
of GANSS TOD isindicated by GANSS_TIME_ID.

Table A.10.3: GANSS TOD contents

Parameter # of Bits Resolution Range Unit
GANSS TOD 22 1 0 - 3599999 ms

The 22 bits of GANSS TOD are the least significant bits. The most significant bits shall be derived by the SMLC to
unambiguously derive the GANSS TOD.

GANSSTOD Frac

Thisfield is the submillisecond part of the GANSS time of day. Thisfield together with the GANSS TOD field
provides a more accurate time stamp of the Location Estimate having resolution of ~61 ns. Thisfield is optional but
shall beincluded if GANSS TOD - GSM time association is included.

Table A.10.4: GANSS TOD Frac contents

Parameter # of Bits Resolution Range Unit
GANSS TOD Frac 14 214 0-(1-24 ms

GANSS TOD Uncertainty

This parameter provides the accuracy of the relation between GANSS TOD and GSM time if GANSS TOD- GSM time
association is provided. When GANSS TOD-GSM time association is not provided, this element can be included to
provide the accuracy of the reported GANSS TOD.

The uncertainty r, expressed in microseconds, is mapped to a number K, with the following formula:

r=C*((1+x)9)-1)
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with C = 0,0022 and x = 0,18. With 0 < K <127, a suitably useful range between 0 and 3 second is achieved for the
uncertainty, while still being able to code down to values as small as 0,3 nanoseconds. To encode any higher value of
uncertainty than that corresponding in the above formulato K=127, the same value, K=127, shall also be used. The
uncertainty is then coded on 7 bits, asthe binary encoding of K.

Table A.10.5: Example values for the GANSS TOD Uncertainty Parameter Format

Value of K Value of uncertainty
0 0 nanoseconds

1 0,396 nanoseconds

2 0,863 nanoseconds
50 8,64 microseconds
127 > 2,96 seconds

GANSS TIME_ID

Thisfield indicates which GNSS has been used as the time reference for GANSS Location Information. Thisfield is
optional and absence of this field means that Galileo system timeis used as time reference.

Table A.10.6: GANSS_TIME_ID

GANSS TIME_ID Indication
GPS 0
QZSSs 1
GLONASS 2
BDS 3
Reserved for future use 4-7

Fix Type

Thisfield contains an indication as to the type of measurements performed by the MS: 2D or 3D. Thisfieldis
mandatory.

'0' = 2D fix.
'"1' = 3D fix.
Position Data

This element provides alist of positioning methods and satellite systems used to calculate the Position Estimate. Each
bit of this bitmap is of type Boolean, where TRUE ('1") means the particular positioning method or signal(s) from a
satellite system has been used.

'bit 0"; E-OTD;

bit 1' GPS;

'bit 2" Gdlileo;

'bit 3" SBAS;

'bit 4"; Modernized GPS;
'bit 5" QZss;

'bit 6" GLONASS;

'bit 7" BDS,

'hit 8-15": Reserved.

Stationary Indication
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Thisfield indicates whether the MSis stationary (horizontal and vertical speeds less than the resolution of the Velocity
Estimate parameters as defined in 3GPP TS 23.032).

If Velocity Estimate is requested and the MSis stationary, then the Stationary Indication is set to "1" and Vel ocity
Estimate may not be included in Measure Position Response Element.

Position Estimate
Thisfield contains the calculated position estimate in the format defined in 3GPP TS 23.032. The allowed shapes are:
- élipsoid Point;
- élipsoid point with uncertainty circle;
- dlipsoid point with uncertainty ellipse;
- dlipsoid point with atitude and uncertainty ellipsoid.

Asdefined in 3GPP TS 23.032, the position estimate is provided in WGS-84 reference system.

A.3.2.10 GANSS Measurement Information Element

The purpose of the GANSS M easurement Information element is to provide GANSS measurement information from
the MSto the SMLC and GANSS TOD - GSM time association if requested by the SMLC. Thisinformation includes
the measurements of code phase, Doppler, C/N, and optionally accumulated carrier phase, also called accumulated
deltarange (ADR), which enable the network-based GANSS method where position is computed in the SMLC. The
contents are shown in table A.10.7, and the individual fields are described subsequently. See also Figure A.lafor an
illustration of the relation between some of the fields.
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Figure A.la. Exemplary definitions of GANSS measurement information fields.
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GANSS Measurement Information element isincluded in the Measure Position Response component if the network has
requested the mobile to perform mobile-assisted |ocation measurements using GANSS Positioning Method. GANSS
Measurement |nformation element will also optionally include carrier phase measurementsif SMLC has requested the
MS to perform carrier phase measurements.

The following fields are repeated the number of times indicated in Number of E-OTD/GPS/GANSS Measurement Sets
field if Multiple Sets element isincluded. If Multiple Sets element is not included, the default value for setsisone (i.e.
the following fields are present only once).

Table A.10.7: GANSS Measurement Information element content

Element fields Presence Occurrences
Reference Frame 0 1
GANSS TOD O (note 1) 1
DeltaTOD O 1
GANSS TOD Uncertainty (0] 1
GANSS Generic Measurement Information M N_GANSS
NOTE 1: If GPS Measurement Information element is not included in a Measure
Position Response component, this field shall be present.

The following paragraphs describe the content of each information field of this element.
Reference Frame

These fields are shown in Table A.10.8 and are optional, but shall be included when GANSS TOD- GSM time
association is provided.

Note that expected values for Reference FN are in range O - 42431. The time of the reference frame boundary is as
observed by the M S, ie without Timing Advance compensation.

Reference FN M SB field indicates the Most Significant Bits (MSB) of the frame number of the reference BTS
corresponding to the GANSS Measurement Information.

Starting from the complete GSM frame number denoted FN, the M S calculates Reference FN MSB as
Reference FN M SB = floor(FN/42432)

The complete GSM frame number FN can then be reconstructed in the SMLC by combining the fields Reference Frame
with Reference FN M SB in the following way

FN = Reference FN M SB*42432+Reference FN

Table A.10.8: Reference Frame field contents

Parameter # of Bits Resolution Range Unit
Reference FN 16 0 - 65535 frame
Reference FN MSB 6 0-63 frame

GANSSTOD

Thisfield specifies the GANSS TOD for which the GANSS Measurement Parameters in GANSS Generic M easurement
Information Element are valid. Thisfield shall be included when GANSS TOD-GSM time association is provided or if
GPS Measurement | nformation element is not present in a Measure Position Response component. If GPS
Measurement Information element is present in a Measure Position Response component, and GANSS TOD field is
absent in the GANSS Measurement Information element, the GPS TOW included in the GPS Measurement Information
element specifies the reference time for which the GANSS Measurement Parameters are valid.

The 22 bits of GANSS TOD are the least significant bits. The most significant bits shall be derived by the Serving
Mobile Location Centre to unambiguously derive the GANSS TOD.

The value for GANSS TOD is derived from the GNSS specific system time of the GNSS reported first in the GANSS
Measurement | E rounded down to the nearest millisecond unit.
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Table A.10.9: GANSS TOD field contents

Parameter # of Bits Resolution Range Units
GANSS TOD 22 1ms 0 - 3599999 ms

DeltaTOD

Thisfield specifies the difference in milliseconds between GANSS TOD reported in the GANSS Measurement
Information Element and the millisecond part of the SV timetsv_1 of the first SV in thelist reported from the MS. The
DeltaTOD is defined as

DeltaTOD = GANSS TOD - fix(tsv_1)
where fix() denotes rounding to the nearest integer towards zero.
Range: 0-127
GANSS TOD Uncertainty

This element provides the accuracy of the relation GANSS TOD -GSM time when GANSS TOD-GSM time association
is provided. When GANSS TOD-GSM time association is not provided, even if GANSS TOD - GSM Time Association
Measurement Request is not included in the Measure Position Request, this element can be included to provide the
accuracy of the reported GANSS TOD.

If GANSS TOD isthe given GNSS time, then the true GNSS time, corresponding to the provided GSM time as
observed at the MS location, liesin the interval (GANSS TOD — GANSS TOD Uncertainty, GANSS TOD + GANSS
TOD Uncertainty).

The uncertainty r, expressed in microseconds, is mapped to a number K, with the following formula:
r=C*(((1+x)")-1)

with C = 0,0022 and x = 0,18. With 0 < K <127, a suitably useful range between 0 and 3 second is achieved for the
uncertainty, while still being able to code down to values as small as 0,3 nanoseconds. To encode any higher value of
uncertainty than that corresponding in the above formulato K=127, the same value, K=127, shall also be used. The
uncertainty is then coded on 7 bits, asthe binary encoding of K.

Examples of GANSS TOD Uncertainty value are shown in Table A.10.10.

Table A.10.10: Example values for the GANSS TOD-GSM Time Uncertainty Parameter Format

Value of K Value of uncertainty
0 0 nanoseconds

1 0,396 nanoseconds

2 0,863 nanoseconds
50 8,64 microseconds
127 > 2,96 seconds

N_GANSS, Number of GANSS Generic M easurement I nfor mation Elements

N_GANSS specifies the number of GANSS Generic Measurement |nformation Element occurrencesin GANSS
M easurement I nformation element, one occurrence for each reported GANSS. Therangeisfrom 1 to 8.

A.3.2.10.1 GANSS Generic Measurement Information Element
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Table A.10.11: GANSS Generic Measurement Information

Element fields Presence Occurrences
GANSS ID O (note 1) 1
GANSS Generic Measurement Element M N SGN TYPE
Note 1: Absence of this field means Galileo.

GANSSID

GANSS ID field identifies the GNSS constellation on which GANSS Measurement Parameters were measured
according to Table A.40.

Range: 0—-7
N_SGN_TYPE, Number of GANSS Generic M easur ement Elements

N_SGN_TY PE specifies the number of GANSS Generic Measurement Element occurrences in GANSS Generic
Measurement Information element. The rangefor N_SGN_TYPE isfrom 1to 8.

Table A.10.12: GANSS Generic Measurement Element contents

Element fields Presence Occurrences
GANSS Signal ID M 1
GANSS Code Phase Ambiguity ®) 1
GANSS Measurement Parameters M N_SGN

This element contains measurement information for one GNSS signal type indicated by GANSS Signal ID.
GANSS Signal ID

GANSS Signal 1D field identifies the signal on which GANSS M easurement Parameters were measured. The supported
signalsare listed in Table A.59.

Range: 0-7
GANSS Code Phase Ambiguity

The GANSS Code Phase Ambiguity field gives the ambiguity of the code phase measurement. Itisgivenin msand is
an integer between 0 and 127.

The Total Code Phase for a satellite k (Satk) is given modulo this GANSS Code Phase Ambiguity and is reconstructed
with ;

Code_Phase Tot(Satk) = Code_Phase (Satk)+ Integer Code Phase(Satk) + n * Code Phase Ambiguity, n=0,1,2,...
If there is no code phase ambiguity, the GANSS Code Phase Ambiguity shall be set to 0.
Thefield is optional. If GANSS Code Phase Ambiguity is absent, the default value is 0.
N_SGN, Number of Signal M easurements

N_SGN specifies the number of GANSS Measurement Parameters element occurrence in GANSS Generic
Measurement Information element. Typical range for N_SGN is 4 to a maximum of 16.

GANSS M easurement Parameters

Thisfield contains information about the measurements of code phase and Doppler, which enables the network-based
method where position is computed in the SMLC. Thisfield is mandatory and occurs N_SGN timesin GANSS Generic
Measurement Information element.
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Table A.10.13: GANSS Measurement Parameters field contents

Parameter | #of Bits | Resolution | Range | Units | Incl.
Signal Quality Parameters

SV ID 6 === - === M
C/No 6 1 0-63 dB-Hz M
Multipath Indicator 2 See Table A9 | --- M
Carrier Quality 2 om
Indication

Code Phase Measurements
Code Phase 21 22 0-(1-22Y ms M
Integer Code Phase 7 1 0-127 ms o]
Code Phase RMS 6 3 bit mantissa 0,5-112 m M
Error 3 bit exp

Doppler Frequency Measurements

Doppler 16 0,04 +1310,7 m/s @)
ADR 25 210 0 - 32767,5 m ow
NOTE 1: All of these fields shall be present together, or none of them shall be present.

SVID

The SV ID isan index number for a satellite within a satellite system. The SV ID value range starts from O for each
satellite system. The interpretation of SV ID for each GANSS is defined in Table A.10.14.

Table A.10.14: Interpretation of SV ID

System Value of SV ID Interpretation of SV ID
Galileo '0'-'35' Code No. 1 to 36
'36' — '63' Reserved
Modernized GPS '0'-'62' Satellite PRN Signal No. 1 to 63
'63' Reserved
SBAS '0'—"'38' Satellite PRN Signal No. 120 to 158
'39'—'63' Reserved
QZSS ‘0" -4 Satellite PRN Signal No. 193 to 197
'5 - '63' Reserved
GLONASS '0'-"23' Slot Number 1 to 24
'24 —'63' Reserved
BDS '0' - '36' Satellite ranging code number signal
No.1 to 37 [18]
'37' - '63' Reserved

C/No

Thisfield contains the estimate of the carrier-to-noise ratio of the received signal from the particular satellite. It is given
in whole dB-Hz and has arange of 0 to 63. Typical levels observed by GNSS receivers will be in the range of 16 dB-Hz
to 50 dB-Hz.

Carrier Quality Indication

Thisfield indicates the quality of a carrier phase measurement as a bit field. The LSB indicates the data polarity, that is.
if the datafrom a specific satellite is received inverted, thisisindicated by setting the LSB value to '1'. In the case the
dataisnot inverted, the LSB isset to '0". The MSB indicates if accumulation of the carrier phase has been continuous,
that is, without cycle dlips since the previous measurement report. If the carrier phase accumulation has been
continuous, the MSB valueis set to '1X'. Otherwise, the MSB is set to '0X".

Thisfield isoptional and shall be included only when carrier phase measurements are requested.
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Table A.10.16: Carrier Phase Quality Indication values and associated indications

Bit Polarity Indication
'0' Data Direct
1 Data Inverted
'ox' Carrier phase not continuous
"X Carrier phase continuous
X =do not care

Code Phase

Thisfield contains the whole and fractional value of the code-phase measurement made by the M S for the particular
satellite signal at the time of measurement in the units of ms. GNSS specific code phase measurements (e.g. chips) are
converted into unit of ms by dividing the measurements by the nominal values of the measured signal chipping rate
(e.g. Galileo L1 OS measurement is divided by 1023,0 chip/ms).

Integer Code Phase

Thisfield indicates the integer millisecond part of the code phase that is expressed modulo the GANSS Code
PhaseAmbiguity.

The value of the ambiguity is given in the GANSS Ambiguity field of the GANSS Generic Measurement Information
element.

The Integer code phase is optional. The default value is 0.

Code Phase RMSError

Thisfield contains Code Phase RM S Error value. This parameter has the same range as described in Table A.10.
Doppler

Thisfield contains the Doppler measured by the MS for the particular satellite signal. Thisinformation can be used to
compute the 3-D velocity of the MS.

The Doppler range is sufficient to cover the potential range of values measured by the M S. Doppler measurements are
converted into unit of m/s by multiplying the Doppler measurement in Hz by the nominal wavelength of the measured
signal.

ADR

Thisfield contains the ADR measurement measured by the M S for the particular satellite signal. Thisinformation can
be used to compute the 3-D velocity or high-accuracy position of the MS. ADR measurements are converted into units
of m by multiplying the ADR measurement by the nominal wavelength of the measured signal.

Thisfield is optional and shall be included only when carrier phase measurements are requested.

A.4 Assistance Data

A4l General

The Assistance Datais a RRLP component from the network to the MS. It is used by the network to provide assistance
datato enable MS-based E-OTD or M S-based Assisted GPS capabilities in the MS and may be used to help support
MS-assisted E-OTD and M S-assisted Assisted GPS. It contains the following elements.
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Table A.11: Assistance Data component content

Element Type/Reference Presence
E-OTD Reference BTS for E-OTD Reference BTS for Assistance Data 2.2.3 C
Assistance Data
E-OTD Measurement Assistance E-OTD Measurement Assistance Data 2.2.4 C
Data
E-OTD Measurement Assistance E-OTD Measurement Assistance Data for System C
Data for System Information List Information List 2.2.5
GPS Assistance Data GPS Assistance Data 4.2.4 C
Additional GPS Assistance Data Additional GPS Assistance Data 4.2.4c 0
GPS Time Assistance Measurement | GPS Time Assistance Measurement Request (0]
Request 4.2.4a
GPS Reference Time Uncertainty GPS Reference Time Uncertainty 4.2.4b o]
More Assistance Data To Be Sent More Assistance Data To Be Sent 4.2.5 C
Extended Reference Extended Reference 2.2.5 C
GANSS Assistance Data GANSS Assistance Data 4.2.6 C
GANSS Carrier-Phase GANSS Carrier-Phase Measurement Request 4.2.7 (0]
Measurement Request
GANSS TOD - GSM Time GANSS TOD - GSM Time Association Request (0]
Association Request 4.2.8

A.4.2 Elements

A4.2.1 E-OTD Reference BTS for Assistance Data Element

This element is conditional. It is as described in sub-clause 2.2.3. If the network can provide assistance data, and data
for E-OTD has been requested, this element isincluded.

A4.2.2 E-OTD Measurement Assistance Data Element

This element is conditional. It is as described in sub-clause 2.2.4. If the network can provide assistance data, and data
for E-OTD has been requested, this element isincluded.

A.4.2.3 E-OTD Measurement Assistance Data for System Information List Element

This element is conditional. It is as described in sub-clause 2.2.5. If the network can provide assistance data, and data
for E-OTD has been requested, this element isincluded.

A424 GPS Assistance Data Element

The GPS Assistance Data element contains a single GPS assi stance message that supports both M S-assisted and MS-
based GPS methods. This element can contain one or more of the fields listed in table A.12 below, which support both
MS-assisted and M S-based GPS methods. Astable A.12 shows, all fields are optional.

Note that certain types of GPS Assistance data may be derived, wholly or partially, from other types of GPS Assistance
data.

In addition, an Integrity Monitor (IM) shall detect unhealthy (e.g., failed/failing) satellites and also shall inform users of
measurement quality in DGPS modes when satellites are healthy. Excessively large pseudo range errors, as evidenced
by the magnitude of the corresponding DGPS correction, shall be used to detect failed satellites. Unhealthy satellites
should be detected within 10 seconds of the occurrence of the satellite failure. When unhealthy (e.g., failed/failing)
satellites are detected, the assistance and/or DGPS correction data shall not be supplied for these satellites. When the
error in the IM computed position is excessive for solutions based upon healthy satellites only, DGPS users shall be
informed of measurement quality through the supplied UDRE values. After bad satellites have been indicated in the
Real Time Integrity field, if the satellites return to healthy condition for some period of time, the indications for them
shall be removed from this field.
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Table A.12: Fields in the GPS Assistance Data element

Parameter Presence Repetition
Reference Time (@) Yes
Reference Location O No
DGPS Corrections (@) Yes
Navigation Model o] Yes
lonospheric Model o] No
UTC Model o] No
Almanac ©) Yes
Acquisition Assistance o] Yes
Real-Time Integrity ©) Yes

When RRLP pseudo-segmentation is used, Table A.12 indicates which parameters may be repeated in more than one
RRLP segment in order to provide data for multiple satellites. When any such parameter appears in more than one
segment, the following rules shall apply.

1. There shall be no repetition of datafor the same satellite.

2. Optional and conditional elementsin the parameter not associated with a particular satellite shall each appear in
at most one RRLP segment.

3. Any mandatory element not associated with a particular satellite shall assume consistent valuesin the case of an
element related to current GPS time and the same value otherwise.

4. The maximum number of satellites defined in sub-clause 5.1 for which data can be included for any parameter in
one RRLP segment shall apply also when counted over all RRLP segments.

Reference Time

These fiel ds specify the relationship between GPS time and air-interface timing of the BTS transmission in the
reference cell. These fields occur once per message; some are mandatory and some are conditional, as shownin

table A.14. Note that Reference Time may also be present within the Acquisition Assistance parameter. In such a case,
the SMLC shall ensure consistency.

Table A.14: Reference Time (Fields occurring once per message)

Parameter # Bits Scale Range Units Incl.
Factor

GPS Week 10 1 0-1023 weeks M

GPS TOW 23 0,08 0-604799,92 sec M

BCCH Carrier 10 1 0-1023 O (note 1)
BSIC 6 1 0-63 O (note 1)
FNm 21 1 0-(2%-1) frames O (note 1)
TN 3 1 0-7 timeslots O (note 1)
BN 8 1 0-156 bits O (note 1)
GPS TOW Assist 24*N_SAT === e === 0]

NOTE 1: All of these fields shall be present together, or none of them shall be present.

GPS Week

Thisfield specifies the GPS week number of the assistance being provided. GPS Week eliminates one-week
ambiguities from the time of the GPS assistance. This field is mandatory.

NOTE: The number of 1024 week cycles since the GPS zero time-point is provided in the GPS Reference Time
Extensionin Table A.29u.

GPSTOW

The GPS TOW (time-of-week) is a mandatory field and is specified with 80 msec resolution. When GSM Time Present
is"1", GPSTOW and BCCH/BSIC/FNm/TN/BN |Es provide avalid relationship between GPS and GSM time, as seen
at the approximate location of the M S, ie the propagation delay from BTS to M S shall be compensated for by the
SMLC. Depending on implementation, the relation between GPS and GSM time may have varying accuracy. Therefore,
the uncertainty of the timing relation may be provided in the optional field GPS Reference Time Uncertainty. If the
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propagation delay from BTS to MSis not accurately known, the SMLC shall use the best available approximation of
the propagation delay and take the corresponding delay uncertainty into account in the calculation of the field GPS
Reference Time Uncertainty. When GSM Time Present is"0", GPS TOW is an estimate of current GPS time of week at
time of reception of the RRLP segment containing this data by the MS. The SMLC should achieve an accuracy of +/- 3
seconds for this estimate including allowing for the transmission delay between SMLC and M S of the RRLP segment
containing GPS TOW. Note that the M S should further compensate GPS TOW for the time between the reception of
the segment containing GPS TOW and the time when the GPS TOW field is used.

BCCH Carrier/BSIC/FNm/TN/BN

These fields specify the state of the GSM frame number, timeslot number, and bit number, respectively, of the reference
BTS with the specified BCCH carrier and BSIC at the time that correspond to GPS TOW. The SMLC shall use the
current serving BTS as the reference BTS. The frame number field is given modulo 22, i.e., the MSB of the GSM

frame number is truncated. The MS shall interpret FNm as the most recent of the two possible frame numbers that FNm
could represent. The target M S has the option of rejecting a GPS position request or GPS assistance dataif the reference
BTSisnot the serving BTS.

GPSTOW Assist

Thisfield contains several fieldsin the Telemetry (TLM) Word and Handover Word (HOW) that are currently being
broadcast by the respective GPS satellites. Combining this information with GPS TOW enables the MS to know the
entire 1,2-second (60-bit) pattern of TLM and HOW that is transmitted at the start of each six-second subframe by the
particular GPS satellite. Thisfield contains information for each of N_SAT satellites, and optional. The individual
fields for each satellite in the message are shown in table A.15a.

Table A.15a: GPS TOW Assist (Fields occurring N_SAT times per message)

Parameter # Bits Scale Range Units Incl.
Factor
SatlD 6 0-63 M
TLM Message 14 0-16383 Bit field M
Anti-Spoof 1 1 0-1 Bit field M
Alert 1 1 0-1 Bit field M
TLM Reserved 2 — 0-3 Bit field M

SatlD

Thisfield identifies the satellite for which the corrections are applicable. The values ranging from 0 to 63 represent
satellite PRNs ranging from 1 to 64, respectively.

TLM Message

Thisfield contains a 14-bit val ue representing the Telemetry Message (TLM) being broadcast by the GPS satellite
identified by the particular SatID, with the MSB occurring first in the satellite transmission.

Anti-Spoof/Alert
These fields contain the Anti-Spoof and Alert flags that are being broadcast by the GPS satellite identified by SatID.
TLM Reserved

These fields contain the two reserved bitsin the TLM Word being broadcast by the GPS satellite identified by SatlD,
with the MSB occurring first in the satellite transmission.

Reference Location

The Reference Location field contains a 3-D location (with uncertainty) specified as per 3GPP TS 23.032. The purpose
of thisfield isto provide the MS with a priori knowledge of itslocation in order to improve GPS receiver performance.
The allowed shapeis 3-D location with uncertainty (ellipsoid point with atitude and uncertainty ellipsoid).

DGPS Corrections

These fields specify the DGPS corrections to be used by the MS. All fields are mandatory when DGPS Corrections are
present in the GPS Assistance Data.
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Table A.15: DGPS Corrections

Parameter | #Bits | Scale Factor | Range | Units [ Incl
The following fields occur once per message
GPS TOW 20 1 0 - 604799 sec M
Status/Health 3 1 0-7 M
N_SAT 4 1 1-16 M
The following fields occur once per satellite (N_SAT times)
SatlD 6 --- 0-63 M
IODE 8 0-255 M
UDRE 2 0-3 M
PRC 12 0,32 +655,04 meters M
RRC 8 0,032 +4,064 meters/sec | M
Delta PRC2 8 M
Delta RRC2 4 M
Delta PRC3 8 --- --- M
Delta RRC3 4 --- M

GPSTOW
This field indicates the baseline time for which the corrections are valid.
Status/Health

Thisfield indicates the status of the differential corrections contained in the broadcast message. The values of thisfield
and their respective meanings are shown below in table A.16.

Table A.16: Values of Status/Health IE

Code Indication

000 UDRE Scale Factor =1,0

001 UDRE Scale Factor = 0,75

010 UDRE Scale Factor = 0,5

011 UDRE Scale Factor = 0,3

100 UDRE Scale Factor = 0,2

101 UDRE Scale Factor = 0,1

110 Reference Station Transmission Not Monitored
111 Data is invalid - disregard

Thefirst six valuesin this field indicate valid differential corrections. When using the val ues described below, the
"UDRE Scale Factor" value is applied to the UDRE values contained in the message. The purpose isto indicate an
estimate in the amount of error in the corrections.

Thevalue "110" indicates that the source of the differential corrections (e.g., reference station or external DGPS
network) is currently not being monitored. The value "111" indicates that the corrections provided by the source are
invalid, as judged by the source. In the later case, the message shall contain no corrections for individual satellites. Any
MS that receives DGPS Correctionsin a GPS Assistance Data | E shall contain the appropriate logic to properly
interpret this condition and look for the next IE.

N_SAT

Thisfield indicates the number of satellites for which differential corrections are available. Corrections for up to 16
satellites.

SatlD

Thisfield identifies the satellite for which the corrections are applicable. The values ranging from 0 to 63 represent
satellite PRNs ranging from 1 to 64, respectively.

IODE

This|E is the sequence number for the ephemeris for the particular satellite. The MS can use this | E to determine if new
ephemerisis used for calculating the corrections that are provided in the broadcast message. This eight-bit I1E identifies
aparticular set of ephemeris data for a GPS satellite and may occupy the numerical range of [0, 255]. The transmitted
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|ODE value will be different from any value transmitted by the GPS satellite during the preceding six hours. For more
information about this field can be found from RTCM-SC104.
User Differential Range Error (UDRE)

Thisfield provides an estimate of the uncertainty (1-c) in the corrections for the particular satellite. The value in this
field shall be multiplied by the UDRE Scale Factor in the common Corrections Status/Health field to determine the
final UDRE estimate for the particular satellite. The meanings of the valuesfor thisfield are described in table A.18.

Table A.18: Values of UDRE IE

Value Indication
00 UDRE<1,0m
01 1,0m<UDRE<4,0m
10 40m<UDRE<8,0m
11 8,0 m < UDRE

Each UDRE value shall be adjusted based on the operation of an Integrity Monitor (IM) function which exists at the
network (SMLC, GPS server, or reference GPS receiver itself). Positioning errors derived at the IM which are excessive
relative to DGPS expected accuracy levels shall be used to scale the UDRE values to produce consistency.

Pseudo-Range Correction (PRC)

Thisfield indicates the correction to the pseudorange for the particular satellite at the GPS Reference Time, to. The
value of thisfield is given in meters (m) and the resolution is 0,32, as shown in table A.15 above. The method of
calculating thisfield is described in [9].

If the SMLC has received arequest for GPS assistance data from an MS which included a request for the navigation
models and DGPS (i.e., bit D and E are set to one in 'Requested GPS Assistance Data, see 3GPP TS 49.031), the SMLC
shall determine, for each satellite, if the navigation model stored by the MSiis till suitable for use with DGPS
corrections (also see havigation model update conditions right before Table A.19) and if so and if DGPS corrections are
supported the SML C should send DGPS corrections without including the navigation model.

The IODE value sent for a satellite shall always be the IODE value that corresponds to the navigation model for which
the pseudo-range corrections are applicable.

The pseudo-range correction shall correspond to the available navigation model (the one already stored in and identified
by the MS or the one included in the same procedure as the pseudo-range correction). The MS shall only use the PRC
value when the IODE val ue received matches its available navigation model.

Pseudo-Range Rate Correction (RRC)

Thisfield indicates the rate-of-change of the pseudorange correction for the particular satellite, using the satellite
ephemeris identified by the IODE IE. The value of thisfield is given in meters per second (m/sec) and the resolution is
0,032, asshown in table A.15 above. For sometime t; > to, the corrections for IODE are estimated by

PRC(t1, 100e) = PRC(to, iope) + RRC(to, iopg)-(t1 - to) ,
and the M S uses thisto correct the pseudorange it measures at t1, PRm(t1, IODE), by
PR(t1, 1ope) = PRm(t1, 100g) + PRC(t1, 10DE) -

The SMLC shall aways send the RRC value that corresponds to the PRC value that it sends (see above for details). The
MS shall only use the RRC value when the IODE value received matches its available navigation model.

Delta Pseudo-Range Correction 2 (Delta PRC2)
This|E isnot used. The sender shall set it to zero and the receiver shall ignoreit.

Delta Pseudo-Range Rate Correction 2 (Delta RRC2)
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This|E isnot used. The sender shall set it to zero and the receiver shall ignore it.
Delta Pseudo-Range Correction 3 (Delta PRC3)

This|E isnot used. The sender shall set it to zero and the receiver shall ignoreit.
Delta Pseudo-Range Rate Correction 3 (Delta RRC3)

This|E isnot used. The sender shall set it to zero and the receiver shall ignoreit.
Navigation M odel

This set of fields contains information required to manage the transfer of precise navigation data to the GPS-capable
MS. In response to arequest from an MS for GPS assistance data, the SMLC shall determine whether to send the
navigation model for a particular satellite to an MS based upon factors like the T-Toe limit specified by the M S and any
request from the MS for DGPS (also see above). This information includes control bit fields as well as satellite
ephemeris and clock corrections. The individual fields are given in Table A.19 below, and the conditions for their
presence is discussed below.

Table A.19: Navigation Model (per-satellite fields - @ = Positive range only)

Parameter # Bits Scale Units Incl.
Factor
Navigation Model Flow Control (once per message)
Num_Sats_Total [ 4@ [ 1 | - | M
Satellite and Format Identification (once per satellite)
SatlD 6@ M
Satellite Status 2 Boolean M
Satellite Navigation Model and Associated Bits (once per satellite)
C/AorPonlL2 2 Boolean C
URA Index 4 Boolean C
SV Health 6 Boolean C
IODC 100 C
L2 P Data Flag 1 Boolean C
SF 1 Reserved 87 C
Tep 8 231 sec C
toc 16W 24 sec C
af> 8 255 sec/sec? C
afy 16 243 sec/sec C
afo 22 231 sec C
Crs 16 25 meters C
An 16 243 semi-circles/sec C
Mo 32 2381 semi-circles C
Cuc 16 229 radians C
e 320 2-33 C
Cus 16 229 radians C
(A2 320 219 meters'?? C
toe 16W 24 sec C
Fit Interval Flag 1 Boolean C
AODO 5 900 sec C
Cic 16 229 radians C
OMEGAo 32 231 semi-circles C
Cis 16 229 radians C
io 32 2381 semi-circles C
Crc 16 25 meters C
o 32 231 semi-circles C
OMEGAdot 24 2743 semi-circles/sec C
Idot 14 2-43 semi-circles/sec C

Num_Sats Total

This field specifies the number of satellites that are included in the provided Navigation Model. A range of 1-16 is
available. Thisfield is mandatory when the Navigation Model field isincluded in the message.
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SatID

Thisfield identifies the satellite for which the assistance is applicable. This value is the same as the PRN number
provided in the navigation message transmitted by the particular satellite. The range is 0 to 63, with 0-31 indicating
GPS satellites 1-32, respectively, and 32-63 indicating satellites in future augmentation systems (e.g., WAAS or
EGNOS). Thisfield is mandatory for each included satellite.

Satellite Status

Thisfield isatwo-bit value that indicates the status of the Navigation Model for the particular satellite specified by
SatID. Thisfield is mandatory for each included satellite. The MS shall interpret the combinations of the two bits as
follows.

Table A.20: Satellite Status (per-satellite field)

MSB LSB Interpretation
0 0 New satellite, new Navigation Model
0 1 Existing satellite, same Navigation Model
1 0 Existing satellite, new Navigation Model
1 1 Reserved

This Satellite Navigation Model and associated bit fields include the parameters that accurately model the orbit and
clock state of the particular satellite. For the particular satellite, these fields are conditional based on the val ue of
Satellite Status for that satellite. The fields are absent when Satellite Statusis 01", and present for al other values. The
format for the ephemeris, clock corrections, and associate bits are specified in |CD-GPS-200.

lonospheric M odel

The lonospheric Model contains fields needed to model the propagation delays of the GPS signals through the
ionosphere. The information elementsin thisfield are shown in table A.21. Proper use of these fields allows a
single-frequency GPS receiver to remove approximately 50 % of the ionospheric delay from the range measurements.
The lonospheric Model isvalid for the entire constellation and changes slowly relative to the Navigation Model. All of
the fields must be included when lonospheric Model is present.

Table A.21: lonospheric Model (occurs once per message, when present)

Parameter # Bits Scale Factor Units Incl.
00 8 230 seconds C
o 8 227 sec/semi-circle C
o2 8 224 sec/(semi-circle)? C
o3 8 224 sec/(semi-circle)? C
Bo 8 21 seconds C
B1 8 21 sec/semi-circle C
B2 8 216 sec/(semi-circle)? C
Bs 8 216 sec/(semi-circle)? C

UTC Modél

The UTC Moddl field contains a set of parameters needed to relate GPS time to Universal Time Coordinate (UTC). All
of the fieldsin the UTC Model are mandatory when the field is present.
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Table A.22: UTC Model (occurs once per message,
when present per-satellite fields - @ = Positive range only)

Parameter # Bits Scale Factor Units Incl.
A1 24 250 sec/sec C
Ao 32 230 seconds C
to) 8 212 seconds C
WN® 8 1 weeks C
Atis 8 1 seconds C
WNLse® 8 1 weeks C
DN 8 1 days C
AtLsF 8 1 seconds C

Almanac

These fields specify the coarse, long-term model of the satellite positions and clocks. These fields are given in

table A.23. With one exception (di), these parameters are a subset of the ephemeris and clock correction parametersin
the Navigation Model, although with reduced resolution and accuracy. The amanac model is useful for receiver tasks
that require coarse accuracy, such as determining satellite visibility. The model isvalid for up to one year, typically.
Sinceit isalong-term model, the field should be provided for al satellites in the GPS constellation. If amanac is not
provided for the full GPS constellation, the SMLC shall set the Complete Almanac Provided field in Table A.29w to
FALSE. All fieldsin the Almanac are mandatory when the Almanac is present. The fields to,a and WN, specify the GPS
time-of-week and week number, respectively, that are the reference points for the Almanac parameters.

The Almanac also is useful as an acquisition aid for network-based GPS methods. Given a recent Almanac
(< 3-4 weeks old), the M S only needs Reference Time and Reference Location information to quickly acquire the
signals and return measurements to the network.

The Almanac also contains information about the health of that satellite as described in ICD-GPS-200. If this Alamanc
has been captured from the satellite signal, the SV Health field represents the predicted satellite health at the time the
GPS control segment uploaded the Almanac to the satellite. According to ICD-GPS-200, this health information may
differ from the SV Health field in the Navigation Model (table A.19) due to different upload times.

The parameters Num_Sats Total and SatlD shall be interpreted in the same manner as described under table A19.

Table A.23: Almanac (per-satellite fields - @ = Positive range only)

Parameter | #Bits | Scale Factor | Units | Incl
The following fields occur once per message
Num_Sats_Total 60 1 M
WNa 8 1 weeks M
The following fields occur once per satellite
SatlD 6L --- --- M
e® 16 221 dimensionless M
toa® 8 212 sec M
di 16 219 semi-circles M
OMEGADOT 16 238 semi-circles/sec M
SV Health 8 Boolean M
AL/2(1) 24 211 meters/2 M
OMEGAo 24 223 semi-circles M
o) 24 223 semi-circles M
Mo 24 223 semi-circles M
afo 11 220 seconds M
afy 11 238 sec/sec M

Acquisition Assistance

The Acquisition Assistance field of the GPS Assistance Data Information Element contains parameters that enable fast
acquisition of the GPS signals in network-based GPS positioning. Essentially, these parameters describe the range and
derivatives from respective satellites to the Reference Location at the Reference Time. Table A.24 illustrates the
assistance data occurring once per message and table A.25 illustrates the assistance data occurring per number of
satellites for which acquisition assistance is being provided. Figure A.2 illustrates the relation between some of the
fields.
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set to 0 (MS-Assisted) and the Positioning Methods field of the Position Instructions IE is set to 1 (GPS) or 2 (GPS or

E-OTD).

Table A.24: GPS Acquisition Assist - Parameters appearing once per message

Parameter Range Bits Resolution Incl. | Notes
Number of Satellites 0-15 4 M
Reference Time | GPS TOW 0 -604799,92 sec 23 0,08 sec M
BCCH Carrier | 0-1023 10 0!
BSIC 0-63 6 ok
Frame # 0 - 2097151 21 ok
Timeslots # 0-7 3 o!
Bit # 0-156 8 0!

NOTE:

All of these field shall be present together, or none of them shall be present.

Table A.25: GPS Acquisition Assist - Parameters appearing [number of satellites] times per message

Parameter Range Bits Resolution Incl. Notes
SVID/PRNID 1-64(0-63) 6 M
Doppler (0" order term) -5120 Hz t0 5117,5 Hz 12 25Hz M
Doppler (1% order term) -1,0 - 0,5 Hz/sec. 6 1/42 Hz/sec. o!
Doppler Uncertainty 12.5 Hz - 200 Hz 3 o3

[2"(200) Hz, n =0 - 4]
Code Phase 0 - 1022 chips 10 1 chip M
Integer Code Phase 0-19 5 1 C/A period M
GPS Bit number 0-3 2 M
Code Phase Search Window 1-192 chips 4 M
Azimuth 0 - 348,75 deg 5 11,25 deg 02
Elevation 0 - 78,75 deg 3 11,25 deg 02

(200 Hz).

NOTE 1: Both of these fields shall be present together, or none of them shall be present.
NOTE 2: Both of these fields shall be present together, or none of them shall be present.
NOTE 3: If Doppler Uncertainty Extension (Table A.29x) is present, Doppler Uncertainty shall be set to value 0
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SV #1 clock bias |Atsv_1|
(t = tsv-Atsv_1 according

to [8], pp 88) ™

At sv#itimetsvi[ms] (237 X 233 X 239 240 X_om X o242 X oa3
Sv#1

SV #N_SAT clock bias |Atsv_nsat| —

At SV#N SAT time (237 X _ 233 X _ 239 240 X 241 X 242 X 243 )

SV#N_SAT tswn_sat [ms] 1C/A code
1023 chips S Chosgq r_efer ence epoch for
| Acquisition assistance
4 GPSTOW t[ms] (" pa7 240 X om0 X240 X243 )
(GPS system time)

~370 chips ="

Predicted SV#1 (168 X 189 X _ 17 1 X 1w X1’ X 17
At timetsv_1
) ) Aquisition assistance for SV#1
T_%fce;g%e< Examplary cal culation of predicted GPS TOW = 240 ms (a multiple of 80ms)

tsv ~ Code phase ~ 370 chips
t§v = t+Atsy-t Integer code phase = mod(170,20) = 10
T propagation delay fromSVto MS GPS Bit nurmber = mod(floor(170/20),4) = 0
Atsv: clock bias from[8], pp 88

Predicted SV#N SATC 165 X 166 X 167 168 X169 X 170 X7

timetsv_nsat )

k ~220 chips —*>

Figure A.2. Exemplary calculations of Acquisition Assistance fields.

Thisfield indicates whether or not angle information is present in this message. The MS shall interpret avalue of "1" to
mean that angle (Azimuth and Elevation) information is present, and "0" to mean that it is not provided. Thisfield is
mandatory.

Number of Satellites

Thisfield contains the number of satellitesidentified in thisinformation element. Thisfield is mandatory.
Range: 0 - 15
Reference Time

The Reference Time field of the GPS Acquisition Assistance Data | E specifies the relationship between GPS time and
air-interface timing of the BTS transmission in the reference cell.

GPS TOW subfield specifies the GPS TOW for which the location estimate is valid. When the parameters BCCH
Carrier/BSIC/Frame #/Timesl ots #/Bit # are present, together with GPSTOW they provide a valid relationship between
GPS and GSM time, as seen at the approximate location of the MS, ie the propagation delay from BTS to MS shall be
compensated for by the SMLC. Depending on implementation, the relation between GPS and GSM time may have
varying accuracy. The uncertainty of the timing relation may be provided in the optional field GPS Reference Time
Uncertainty. If the propagation delay from BTSto MSis not accurately known, the SMLC shall use the best available
approximation of the propagation delay and take the corresponding delay uncertainty into account in the calculation of
the field GPS Reference Time Uncertainty. GPS TOW is mandatory when the GPS Acquisition Assistance Data

ETSI



3GPP TS 44.031 version 19.0.0 Release 19 105 ETSI TS 144 031 V19.0.0 (2025-10)

Information Element is included. When the GSM time parameters are not present the GPS TOW is an estimate of
current GPS time of week at time of reception of the RRLP segment containing the GPS TOW by the MS. The SMLC
should achieve an accuracy of +/- 3 seconds for this estimate including allowing for the transmission delay between
SMLC and MS of the RRLP segment containing GPS TOW. Note that the M S should further compensate GPS TOW
for the time between the reception of the segment containing GPS TOW and the time when the GPS TOW field is used.

Range: 0 - 604799,92 sec

The BCCH Carrier # and BSI C subfields specify the reference cell for which GSM timing is provided. These
subfields are optional when the GPS Acquisition Assistance Data Information Element isincluded. If included, the
SMLC shall set the reference cell to the current serving cell. A target M S has the option of rejecting a GPS position
request or GPS assistance data if the reference cell is not the serving cell.

The Frame # subfield specifies the GSM frame number of the BT S transmissions for the reference cell that occur at the
given GPS TOW. This subfield is optional when the GPS Acquisition Assistance Data Information Element isincluded.

Range: 0 - 2097151

The Timeslots # subfield specifiesthe GSM timeslot of the BTS transmissions for the reference cell that occur at the
given GPS TOW. This subfield is optional when the GPS Acquisition Assistance Data Information Element isincluded.

Range: 0-7

The Bit # subfield specifies the GSM and bit number of the BTS transmissions for the reference cell that occur at the
given GPS TOW. This subfield is optional when the GPS Acquisition Assistance Data | nformation Element isincluded.

Range: 0 - 156
SVID/PRNID

Thisfield identifies the particular satellite for which the measurement data is supplied. Thisvaueisthe same asthe
PRN number provided in the navigation message transmitted by the particular satellite.

Therangeis0to 63, where SVID = PRNID - 1
Doppler (0 order term)

Thisfield contains the Doppler (0" order term) value. A positive value defines the increase in satellite signal frequency
due to velocity towards the M S. A negative val ue defines the decrease in satellite signal frequency due to velocity away
fromthe MS. Thisfield is mandatory.

Range: 5120 Hz to 5117,5 Hz
Doppler (1% order term)

Thisfield contains the Doppler (1% order term) value. A positive value defines the rate of increase in satellite signal
frequency due to acceleration towards the MS. A negative value defines the rate of decrease in satellite signal frequency
due to acceleration away from the MS. Thisfield is optional.

Range: -1,0Hzto 0,5 Hz/ s
Doppler Uncertainty

Thisfield contains the Doppler uncertainty value. It is defined such that the Doppler experienced by a stationary MSis
in the range "Doppler — Doppler Uncertainty” to "Doppler + Doppler Uncertainty”. Thisfield is optional. If Doppler
Uncertainty (together with Doppler 1% order term) is omitted, the terminal shall interpret Doppler Uncertainty as greater
than +/-200 Hz. If the Doppler Uncertainty Extension (Table A.29x) field is present, the M S that supports the Doppler
Uncertainty Extension shall ignore thisfield.

Permitted Values: 12,5 Hz, 25 Hz, 50 Hz, 100 Hz, 200 Hz as encoded by an integer n in the range 0-4 according to the
formulain Table A.25

Code Phase
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Thisfield contains code phase, in units of 1 GPS chip, in the range from 0 to 1022 GPS chips, where increasing binary
values of the field signify increasing predicted pseudoranges, as seen by areceiver at the Reference Location at the time
GPS TOW. The Reference Location would typically be an apriori estimate of the MSlocation. Thisfield is mandatory.

Range: 0-1022 chips
Integer Code Phase

Thisfield contains integer code phase, i.e. the number of the code periods that have elapsed since the latest GPS bit
boundary, in units of C/A code period, as seen by areceiver at the Reference Location at the time GPS TOW. Thisfield
is mandatory.

Range: 0-19
GPSBit Number

Thisfield contains GPS bit number (expressed modulo 4) currently being transmitted at the time GPS TOW, as seen by
areceiver at the Reference Location. Thisfield is mandatory.

Range: 0-3
Code Phase Search Window

Thisfield contains the code phase search window. The code phase search window accounts for the uncertainty in the
estimated M S location but not any uncertainty in GPS TOW. It is defined such that the expected code phase isin the
range "Code Phase - Code Phase Search Window" to "Code Phase + Code Phase Search Window". Thisfield is
mandatory.

Range: 0-15 (i.e. 1-512 chips according to following table)

Table A.26: Code Phase Search Window Parameter Format

CODE_PHASE_WIN Code Phase Search
Window (GPS chips)
‘0000 512
‘0001 1
'0010' 2
'0011 3
'0100' 4
‘0101 6
'0110' 8
‘0111 12
'1000' 16
'1001' 24
'1010' 32
'1011" 48
'1100' 64
'1101' 96
1110 128
'1111' 192

Azimuth

Thisfield together with the Azimuth LSB included in Acquisition Assistance Extension in Table A.29v contains the
azimuth angle. An angle of x degrees means the satellite azimuth aisin the range (x < a< x+0,703125) degrees. This
field is optional.

Range: 0 — 359,296875 degrees.
Elevation

Thisfield together with the Elevation LSB included in Acquisition Assistance Extension in Table A.29v contains the
elevation angle. An angle of y degrees means the satellite elevation e isin the range (y < e < y+0,703125) degrees
except for y = 89,296875 where the range is extended to include 90 degrees. Thisfield is optional.

ETSI



3GPP TS 44.031 version 19.0.0 Release 19 107 ETSI TS 144 031 V19.0.0 (2025-10)

Range: 0 — 89,296875 degrees
Real-Time Integrity

The Real-Time Integrity field of the GPS Assistance Data | nformation Element contains parameters that describe the
real-time status of the L1C/A signal in GPS constellation. Primarily intended for non-differential applications, the real-
timeintegrity of the satellite constellation is of importance as there is no differential correction data by which the
mobile can determine the soundness of each satellite signal. The Real-Time GPS Satellite Integrity data communicates
the health of the L1C/A signal to the maobile in real-time. The format is shown in table A.29. The SMLC shall aways
transmit the Real Time Integrity field with the current list of satellites with unhealthy L1C/A signal, for any A-GPS
positioning attempt and whenever A-GPS assistance datais sent. The same applies for GANSS positioning attempt and
assistance data when modernized GPS isinvolved. If the number of bad satellites (NBS) is zero, then the Real Time
Integrity field shall be omitted. When the Extended Reference |E isincluded in the RRLP Measure Position Request
message or in the RRLP Assistance Data message, then the MS shall interpret the absence of a Real Time Integrity field
in the assistance data provided by the SMLC to mean that NBSis zero. If the Extended Reference |E is not present, this
interpretation applies when the assistance datais provided by the SMLC following a previous request of the MS for
Real Time Integrity data.

Table A.29: Real-Time Integrity - Parameters appearing NBS times

Parameter # Bits Scale Factor Range Units Incl.
Bad_SVID 6 1 0-63 C

NBS (Number of Bad Satellites)

The NBS vaue indicates the number of satellite ID's that follow. The user should not use the L1C/A signal of those
satellites at thistimein afix. This NBS value is determined from the Bad_SVID list.

Bad_SVID

Thissix bit field appears NBS times, and indicates the SVID of satellites which L1C/A signal should not be used for fix
by the user at thistime. The values ranging from O to 63 represent satellite PRNs ranging from 1 to 64, respectively.

A.4.2.4a GPS Time Assistance Measurement Request Element

This element is optiona and controlsif the MS should return GPS time assi stance measurements or not to the SMLC.
Theinclusion of this parameter implies use of measure Position Request The description is found in sub-chapter 2.2.4a.

A.4.2.4b GPS Reference Time Uncertainty Element

This element is conditional and provides the accuracy of the relation GPS and GSM time in the Acquisition Assistance
in GPS Assistance Data Element. The interval, range and treatment is as described in sub-clause 2.2.4b.

A.4.2.4c Additional GPS Assistance Data

The Additional GPS Assistance Data Element contains additional GPS assistance data which are not included in the
GPS Assistance Data Element. This e ement can contain one or more of the fields listed in Table A.29a below.

Table A.29a: Fields in the Additional GPS Assistance Data element

Parameter Presence Repetition
GPS Ephemeris Extension @) Yes
GPS Ephemeris Extension Check 0 Yes
DGPS Corrections Validity Period o] Yes
GPS Reference Time Extension o] No
GPS Acquisition Assistance Extension o] Yes
GPS Almanac Extension [©) No
GPS Acquisition Assistance Extension-R12 ©) Yes
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When RRLP pseudo-segmentation is used, Table A.29a indicates which parameters may be repeated in more than one
RRLP segment in order to provide data for multiple satellites. When any such parameter appears in more than one
segment, the following rules shall apply.

1. There shall be no repetition of the same data for the same satellite, even though there might be multiple
realizations of the | Es for the same satellite. For example, GPS Ephemeris Extension may occur multiple times
for the same satellite, but with different data content.

2. Optional and conditional elementsin the parameter not associated with a particular satellite shall each appear in
at most one RRLP segment.

3. Any mandatory element not associated with a particular satellite shall assume consistent valuesin the case of an
element related to current GPS time and the same value otherwise.

4. The maximum number of satellites defined in sub-clause 5.1 for which data can be included for any parameter in
one RRLP segment shall apply aso when counted over all RRLP segments.

GPS Ephemeris Extension

The GPS Ephemeris extension contains parameters designed to extend the time of applicability of the Ephemeris terms
by the continuous addition of the delta ephemeris terms to the respective terms of the referenced ephemeris.

This message can provide extension information for every satellite for many daysinto the future; doing so may create a
large message, thus care must be taken to consider the transport bandwidth. The SMLC can limit the duration of the
extension to decrease the message size. For exampleif the extension duration is limited to twelve hours the payload
will be approximately 2,000 octets, for atypical 27 satellite constellation.

Table A.29.b: GPS Ephemeris Extension

Parameter #Bits | Scale Factor Units Incl.
gpsEphemerisHeader See Table A.29.c o]
gpsReferenceSet See Table A.29.e 0
ephemerisDeltaMatrix List of GPSEphemerisDeltaEpochs (@)

Table A.29.c: GPS Ephemeris Header

Parameter | #Bits | Scale Factor | Units [ Incl
GPS Ephemeris Extension (Once per message)
timeOfEstimation See Table A.29.d — M
validityPeriod 3 1 Hours M
ephemerisExtensionDuration 9 1 Hours M

Time of Estimation

The GPS Time at Estimation provides the GPS time at which the ephemeris extensions were created.

Table A.29.d: Time of Estimation

Parameter # Bits Scale Factor Units Incl.
GPS Week of Estimation 10 1 Week M
GPS TOW of Estimation 20 1 Seconds M

GPS Week of Estimation
Thisfield specifies the week of the time that the estimation was determined.
Range: 0 - 1023 weeks
GPS TOW of Estimation
Integer number of GPS TOW seconds within the current week of the time that the estimation was determined.

Range: 0- 604800 s.
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Validity Period

The validityPeriod indicates the validity period of the GPS Reference Set. It also indicates the default validity period of
each individual delta ephemeris packet in the case that the individual validityPeriod is not present in the GPS Delta
Epoch Header (see Table A.29.)). It isthe length of time that the GPS Reference Set isintended to last and, if
applicable, it is the length of time that the ephemeris constructed by application of the deltais intended to last.

Range: 1-8hours.
Ephemeris Extension Duration

The Ephemeris Extension duration indicates the total block of time measured in units of hours that the extended
ephemeris covers.

Range: 1 -512 hours.
The gpsEphemeris header is mandatory only once in the delivery of the GPS Ephemeris Extension message.
GPS Reference Set

Table A.29.e: GPS Reference Set

Parameter Presence Note
GPS Reference Orbit M See Table A.29.f

The GPS Reference Set isalist of GPS Reference Orbits, one for each healthy satellite vehicle at the time of
construction.

GPSReference Orbit
Table A.29.f: GPS Reference Orbit
Parameter # Bits Scale Factor Units Incl.
sviD 5 1 - M
gpsOrbitModel See Table A.29.g -- M
gpsClockModel See Table A.29.h -- M
SvID

The satellite vehicle ID identifying to which satellite the following orbital and clock model apply
GPSOrbitM odel

Thisfield isastructure that contains the Reference Nav Model satellite orbit information upon which all subsequent
deltainformation will be applied to create the next ephemeris for use in navigation.
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Table A.29.9: Reference Nav Model

Parameter # Bits Scale Factor Units Incl.
keplerToe 16 24 seconds M
keplerw 32 2-31 hours M
keplerDeltaN 16 2-43 semi-circles/sec M
keplerMO 32 23 semi-circles M
keplerOmegaDot 27 243 semi-circles/sec M
keplerE 32 23 M
keplerlDot 14 243 semi-circles/sec M
keplerAPowerHalf 32 219 Meters'/? M
keplerlO 32 231 semi-circles M
kelerOmega0 32 23 semi-circles M
keplerCrs 16 25 meters M
keplerCis 16 220 radians M
keplerCus 16 2% radians M
keplerCrc 16 25 meters M
keplerCic 16 229 radians M
KeplerCuc 16 22 radians M

GPSClockM odel

Thisfield isastructure that contains the satellite clock model upon which all subsequent clock information will be
applied to create the next clock model for use in navigation.

GPS Clock M odel

Table A.29.h: GPS Clock Model

Parameter # Bits Scale Factor Units Incl.
aF2 8 255 seconds/seconds?2 M
aF1 16 243 seconds/seconds M
aFO0 22 2381 seconds M
tgd 8 231 seconds M

GPS Ephemeris Delta M atrix

GPS Ephemeris Delta Matrix isalist of GPS Ephemeris Delta Epochs. Each epoch isindicated by a unique segNum.
Each epoch corresponds to a specific update interval and contains a delta epoch header and ephemeris delta elements
for all PRNs for that epoch.

GPS Ephemeris Delta Epoch

Table A.29.i: GPS Ephemeris Delta Epoch

Parameter Note Incl.
gpsDeltaEpochHeader See Table A.29,j 0]
gpsDeltaElementList List of GPS Ephemeris Delta Elements M

GPS Delta Epoch Header

Table A.29.j: GPS Delta Epoch Header

Parameter # Bits Scale Factor Units Incl.
validityPeriod 3 1 Hours o
ephemerisDeltaSizes See Table A.29.k (0]
ephemerisDeltaScales See Table A.29.| 0]

Validity Period
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The validityPeriod indicates the validity period of each individual delta ephemeris packet. It isthe length of time that
the ephemeris constructed by application of the deltaisintended to last. If not present then the default validityPeriod in
the GPS Ephemeris Header | E applies (see Table A.29.c).

Range: 1-8hours.
Ephemeris Delta Sizes

Thisfield isastructure that indicates the bit sizes for all the fieldsin the GPS Ephemeris Delta structure.

Table A.29.k: GPS Ephemeris Delta Sizes

Parameter # Bits Scale Factor Units Incl.
bitSize delta 5 1 M
bitSize delta An 4 1 --- M
bitSize delta MO 5 1 M
hitSize delta OMEGAdot 5 1 M
hitSize delta e 5 1 M
bitSize delta ldot 4 1 - M
bitSize_delta_sqgrtA 5 1 --- M
bitSize delta i0 5 1 M
bitSize delta OMEGAOQ 5 1 M
bitSize delta Crs 4 1 M
bitSize delta Cis 4 1 M
hitSize delta Cus 4 1 M
bhitSize delta Crc 4 1 M
bitSize delta Cic 4 1 M
bitSize delta Cuc 4 1 M
bitSize delta_tgd 4 1 M

Ephemeris Delta Scales

Thisfield isastructure that indicates the scale factor modifiers for all the fields in the GPS Ephemeris Delta structure.

Table A.29.l: GPS Ephemeris Delta Scales

Parameter # Bits Scale Factor Units Incl.
scale delta o
scale delta An
scale delta MO
scale delta OMEGAdot
scale delta e
scale delta |dot
scale_delta_sqrtA
scale delta i0
scale delta OMEGAO
scale delta Crs
scale delta Cis
scale delta Cus
scale delta Crc
scale delta Cic
scale delta Cuc
scale_delta_tgd

g|a|a|lafo|a|a|la|a|a|a|la|ja|a]a|oa
e N TN [N [N T o T TN TN TN TR [N TN TSN T
SIZIZIZ SIS I IS S IS I IS S IS IS

GPS Delta Element List
GPS Delta Element List isalist of GPS Ephemeris Delta Elements
GPS Ephemeris Delta Element

Each GPS Ephemeris Delta Element is encoded as an octet string of up to 47 octets. Each element is uniquely identified
by the pair (segNum, sv_ID) and it is defined as a structure as shown in table A.29.m. The M S should parse the octet
string according to the fields specified in table A.29.m. Each element in table A.29.m but for segNum and sv_ID should
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be treated as asigned integer. The actual number of octets is determined by the size of the bit fieldsin the
GPS_Ephemeris Delta Sizestable (table A.29.k). Each set of up to 47 octets represents a single extension for asingle
satellite vehicle. Each element encodes the satellite vehicle ID and the sequence number. The sequence number
specifies the order in which the individual ephemeris extension elements are assembled as time marches forward to
create the next ephemeris. The sequence number isthe same for all satellite vehicle IDs for a particular update period.

Table A.29.m: GPS Ephemeris Delta Element

Parameter # Bits Default Scale Factor Default Units Incl.
# Bits Scale
sequenceNum 7 1 1 M
sviD 5 1 1 --- M
delta ® 1.32(1) |21 2-16x-31  15+-31(2) 231 semi-circles M
delta_An 1.16 (1) | 12 2:16x-43  215%-43(2) 243 semi-circles/sec | M
delta_MO 1.32(1) |21 2:16x-31 | 215+2-31 (2) 238t semi-circles M
delta OMEGAdot 1.24(1) | 13 2:16%-43 | 215%p-43 (2) 243 semi-circles/sec | M
delta_e 1.32(1) | 18 216x38 p15x033(2) | 233 M
delta_Idot 1.14(1) |11 2°16%0-43  215%2-43 (2) 243 semi-circles/sec M
delta_sqrtA 1.32(1) |14 2:16x-19 | 215%2-19 (2) 219 meters1/2 M
delta_i0 1.32(1) |14 2:16x-31 | 215+2-31 (2) 2381 semi-circles M
delta OMEGAO 1.32(1) | 14 216231 | 215%p-31 (2) 23 semi-circles M
delta_Crs 1.16 (1) | 12 2:16%2-5 | 215%2-5 (2) 25 meters M
delta_Cis 1.16 (1) | 11 2°16%0-29 | 215%2-29 (2) 229 radians M
delta_Cus 1.16 (1) |12 2:16x-29 | 215%2-29 (2) 229 radians M
delta_Crc 1.16 (1) |12 2:16x25 215425 (2) 25 meters M
delta_Cic 1.16(1) |11 2:16%2-29 | 215%p-29 (2) 220 radians M
delta_Cuc 1.16 (1) | 12 2:16%2-29 | 215%p-29 (2) 220 radians M
delta_tgd 1.16 (1) | 2 2°16%0-31  215%2-31 (2) 231 seconds M

(1) The number of bits of each signed integer field is variable and it isindicated once for all numEphemerisDeltas
by the structure ephemerisDeltasSizes. When the ephemerisDeltaSizes field is not present, the values found in
the columns "Default # Bits" shall be used.

(2) The scale factor of each parameter is variable around the default scale factor. The variation for each field is
indicated once for all numEphemerisDeltas by the structure ephemerisDeltasScales. For example, if the scale
factor modifier for delta_omega has a value of 4, the scale factor for delta_omegais2** 231, When the
ephemerisDeltaScalesis not used, the values found in the column "Default Scale" shall be used.

sequenceNum

Thisfield indicates the order of the Ephemeris deltaterms. The ephemeris constructed for use in satellite positioning is
built by adding the delta terms to the referenced GPS_Navigation Model in the order dictated by this sequence number.
The sequence number shall remain the same for each svID in an epoch of Ephemeris Deltas corresponding to a
particular update interval.

sviD
Thisfield identifies the satellite ID within a particular sequenceNum or epoch.

These fields, with the exception of sequenceNum and svID, specify the deltas to be added to the existing Ephemeris to
create a new Ephemeris suite that is extended from its predecessor by the time provided in the "validityPeriod"
parameter. To compute the time of ephemeris for the newly constructed ephemeris, validityPeriod is added to the
preceding toe. The ephemeristime of clock (toc) is set equal to the toe.

For each of the other ephemeris terms the corresponding delta ephemeristerm is added in order to create the updated
ephemeris. Thetermsdelta MO, delta i0, and delta OMEGADO of the delta ephemeris must be extrapolated prior to the
addition of the deltaterms as follows:

delta_ M oi+1) = deta_ M oy + ( f% +An)* dt
i
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Where H isthe WGS 84 value of the earth's gravitational constant for GPS user and is equal to 3,986005 * 10%
m?3/sec?, and A(i) is the semi-major axis associated with this satellite's update. The extrapolation of delta MO, uses the
prior set's sgrtA term to compute A as the square of sqrtA.

delta. OMEGAQ+1 = delta OMEGAQ;) + delta OMEGAdot;) * dt
i0 G+1) = i0g) + Idotg * dt

Where dt is equal to the validity period * 3600. Theterms af0, and af1 from the GPS clock model must be extrapolated
asfollows:

afOg+1) = af Oy + af 1)* dt + af 2* dit?
af ey = aflg + 2* af 25 * dt
af2i+1) = af2(
Where af0, af1, and af2 are the clock model terms as shown in table A.29.c
dt isequal to the validity period represented in seconds (validityPeriod * 3600)

The following demonstrates the application of the ephemeris extension technique. Assume the validityPeriod = 5,
representing: (5+1) hours = 6 hours, and the GPS Navigation model for a particular satellite, identified by the reference
IOD has atoe = 0 seconds.

The toe for sequenceNumber 1 is computed by adding the validityPeriod to theinitial toeof 0 as0 + 6 hours= 0 +
21600 seconds. The new ephemerisis constructed by adding the delta ephemeris terms from set 1 to the reference
ephemeris creating the new ephemeris, which will be used for the next six hours. For the five terms listed above
(delta_ MO, delta i0, delta OMEGADO, af0, and af1) the extrapolation described must occur prior to the addition of the
deltaterm.

The next ephemeris computation will occur by adding the validityPeriod to the current toe of 21600 as: 21600 + 6 hours
= 21600 + 21600 = 43200. The ephemeris deltaterms from set two are added to the ephemeris resulting from the prior
addition to create the next ephemeris. Thisis done for each satellite vehicle ID.

GPS Ephemeris Extension check

The GPS Ephemeris Extension check provides information about non foreseen events that occurred during the period
starting at the gpsBeginTime to the current time. An event is signified through a bit string . Each bits refers to one PRN.
If abit is set to one, this means that the ephemeris extension is no longer valid for this specific PRN. In order to
indicate planned future manuvers an end time is provided. The SMLC can indicate that a future event is planned
between the current time and the end time of this ephemeris extension.

Table A.29.n: Ephemeris Extension check

Parameter Presence Note
gpsBeginTime M See Table A.290
gpsEndTime M See Table A.29p
gpsSatEventsinfo M See Table A.29q

GPSBegin Time

The GPS begin time corresponds to the GPS Week and GPS Seconds of Estimation of the ephemeris extensions block.

Table A.29.0: GPS Begin Time

Parameter # Bits Scale Factor Units Incl.
GPS Week 10 1 Weeks M
GPS TOW 20 1 Seconds | M

GPSEnd Time
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Table A.29.p: GPS End Time
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Parameter # Bits Scale Factor Units Incl.
GPS Week 10 1 Weeks M
GPS TOW 20 1 Seconds | M

GPS Sat Event Infor mation

This |E is designed to indicate events that have or may occur between the gpsBeginTime and the gpsEndTime.

Table A.29.g: GPS Sat Event Information

Parameter # Bits Scale Factor Units Incl.
EventOccurred 32 - - M
FutureEventNoted 32 - - M

EventOccurred

If abitisisclear inthe eventOccured field it indicates that a satellite maneuver has not occurred since the
ganssBeginTime nor isamaneuver planned for the next sixty minutes.

FutureEventNoted

If abit isset in the futureEventNoted field it indicates that a maneuver is planned during the time period between
current time plus sixty minutes and gpseEndTime

DGPS Corrections Validity Period

This element is an extension to the DGPS Corrections |E and provides the validity period of the differential corrections
for each satellite included in the DGPS Corrections | E (see Table A.15). This element may only be included if the
DGPS Corrections |IE isincluded in the GPS Assistance Data el ement.

Table A.29r: DGPS Corrections Validity Period

Parameter # Bits Scale Factor Range Units Incl.
N_SAT 4 1 1-16 M
The following fields occur once per satellite (N_SAT times)
SatlD 6 0-63 -- M
UDRE Growth Rate 3 0-7 M
Time of Validity for 3 0-7 M
UDRE Growth Rate

N_SAT

Thisfield indicates the number of satellites for which differential corrections validity period is available. Thisfield
shall be set to the same value asthe N_SAT parameter in the DGPS Corrections element in Table A.15.

SatID

Thisfield identifies the satellite for which the corrections validity period is applicable. The values ranging from 0 to 63
represent satellite PRNs ranging from 1 to 64, respectively. The UDRE Growth Rate and Time of Validity for UDRE
Growth Rate |Es shall be included for the same satellite IDs as the differential correctionsin Table A.15 are provided.

UDRE Growth Rate

Thisfield provides an estimate of the growth rate of uncertainty (1-c) in the corrections for the particular satellite
identified by SatID. The estimated UDRE at time value specified in the "Time of Validity for UDRE Growth Rate" t; is
calculated as follows:

UDRE(to+t1) = UDRE(to) x UDRE Growth Rate
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where ty is the DGPS Reference Time GPS TOW for which the correctionsin Table A.15 are valid, t; isthe "Time of
Validity for UDRE Growth Rate" field as shown in Table A.29t, UDRE(to) isthe User Differential Range Error field as
provided in Table A.15, and "UDRE Growth Rate" field isthe factor as shown in Table A.29s.

Table A.29s: Values of UDRE Growth Rate IE

Value Indication
000 1,5
001 2
010 4
011 6
100 8
101 10
110 12
111 16

Time of Validity for UDRE Growth Rate

Thisfield specifies the time when the "UDRE Growth Rate" field applies. The meaning of the values for thisfield is
described in Table A.29t.

Table A.29t: Time of Validity for UDRE Growth Rate IE

Value Indication
[seconds]
000 20
001 40
010 80
011 160
100 320
101 640
110 1280
111 2560

GPS Reference Time Extension

This element is an extension to the Reference Time |E and is shown in Table A.29u. If Reference Timeis provided by
the SMLC, the GPS Reference Time Extension shall also be provided.

NOTE: For reasons of backward compatibility, this IE is not defined for a Release 9 or earlier SMLC and would
be ignored, when received, by a Release 9 or earlier MS. This means that when the element is expected
but is not received, the SMLC is Release 9 or earlier.

Table A.29u: Reference Time Extension

Parameter # Bits | Scale Factor Range Units Incl.
GPS Week Cycle Number 3 1 0-7 1024 weeks M

GPSWeek Cycle Number

Thisfield providesthe number of 1024 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 O.

GPS Acquisition Assistance Extension

This element is an extension to the Acquisition Assistance |E and is shown in Table A.29v. If Acquisition Assistanceis
provided by the SMLC, the GPS Acquisition Assistance Extension shall also be provided.

NOTE: For reasons of backward compatibility, this IE is not defined for a Release 9 or earlier SMLC and would
be ignored, when received, by a Release 9 or earlier MS. This means that when the element is expected
but is not received, the SMLC isRelease 9 or earlier.
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Table A.29v: Acquisition Assistance Extension

Parameter # Bits Scale Factor Range Units Incl.
N_SAT 4 1 0-15 M
The following fields occur once per satellite (N_SAT times)
SatlD 6 0-63 -- M
Azimuth LSB 4 0,703125 0-10,546875 degrees M
Elevation LSB 4 0,703125 0-10,546875 degrees M

N_SAT

Thisfield indicates the number of satellites for which Acquisition Assistance is provided. Thisfield shall be set to the
same value as the Number of Satellites parameter in theAcquisition Assist element in Table A.24.

SatlD

Thisfield identifies the satellite for which the Acquisition Assistance is provided. Thisfield shall be set to the same
value asthe SVID/PRN field in Table A.25.

Azimuth LSB

Thisfield specifies the 4 least significant bits of the satellite azimuth angle. The 5 most significant bits are provided in
the Azimuth field in Table A.25. The full satellite azimuth is constructed as "Azimuth" x 11,25 + "Azimuth LSB" x
0,703125 degrees.

Elevation L SB

Thisfield specifies the 4 least significant bits of the satellite elevation angle. The 5 most significant bits are provided in
the Elevation field in Table A.25. The full satellite elevation is constructed as "Elevation” x 11,25 + "Elevation LSB" x
0,703125 degrees.

GPS Almanac Extension

This element is an extension to the Almanac |E and and is shown in Table A.29w. If Almanac is provided by the
SMLC, the Almanac Extension shall also be provided.

NOTE: For reasons of backward compatibility, this IE is not defined for a Release 9 or earlier SMLC and would
be ignored, when received, by a Release 9 or earlier MS. This means that when the element is expected
but is not received, the SMLC isRelease 9 or earlier.

Table A.29w: Almanac Extension

Parameter # Bits | Scale Factor Range Units Incl.
Complete Almanac Provided 1 Boolean M

Complete Almanac Provided

Thisfield indicates whether the SMLC provided Almanac for the full GPS constellation or not. TRUE means complete
GPS amanac is provided.

GPS Acquisition Assistance Extension-R12

This element is an extension to the Acquisition Assistance |E and is shown in Table A.29x. The SMLC should include
thisfield only if supported by the MS.
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Table A.29x: Acquisition Assistance Extension-R12

Parameter # Bits Scale Factor Range Units Incl.
Confidence 7 1 0-100 percent (0]
N_SAT 4 1 0-15 O

The following fields occur once per satellite (N_SAT times)
SatlD 6 0-63 -- M
Doppler Uncertainty 3 300, 400, 500, | Hz M
Extension 600, 'No
Information’

Confidence

Thisfield specifies the confidence level of the reference location area or volume used to calculate the GPS Acquisition
Assistance parameters (search windows). A high percentage value (e.g., 98% or more) indicates to the M S that the
provided search windows are reliable. The SMLC should include thisfield to indicate the confidence level of the
provided information.

Range: 0-100

N_SAT

This field indicates the number of satellites for which GPS Acquisition Assistance Extension-R12 is provided.
SatlD

Thisfield identifies the satellite for which the GPS Acquisition Assistance Extension-R12 is provided.
Doppler Uncertainty Extension

If thisfield is present, the M S that supports thisfield shall ignore the Doppler Uncertainty (Table A.25) field. Thisfield
specifies additional Doppler uncertainty values. It is defined such that the Doppler experienced by a stationary MSisin
the range [ Doppler-Doppler Uncertainty Extension] to [Doppler+Doppler Uncertainty Extension].

Enumerated values define 300 Hz, 400 Hz, 500 Hz, 600 Hz, and "No Information".
A.4.2.5 More Assistance Data To Be Sent Element

A425 More Assistance Data To Be Sent Element

This element is set by the SMLC to indicate to the MS if more Assistance Data components or athe final RRLP
Measure Position Request component will be sent in the current procedure in order to deliver the entire set of assistance
data.

A4.2.6 GANSS Assistance Data

The GANSS Assistance Data consists of two or more data elements depending on the number of GNSS constellations
included in the GANSS Assistance Data. GANSS Assistance Data elements are of two different types: GANSS
Common Assistance Data and GANSS Generic Assistance Data. GANSS Common Assistance Data element isincluded
at most only once and it contains Information Elements that can be used with any GNSS constellation. GANSS Generic
Assistance data element can be included multiple times depending on the number of GNSS constellations supported in
the GANSS Assistance Data. One GANSS Generic Assistance Data element contains | nformation Elements dedicated
only for one specific GNSS congtellation at atime. If two or more constellations are supported, GANSS Generic
Assistance Datais given for each constellation separately.

Thefieldsin GANSS Assistance Data are listed in Table A.30 below. Astable A.30 shows, al fields are optional.

Table A.30: Fields in the GANSS Assistance Data element

Element Presence Repetition
GANSS Common Assistance Data O No
GANSS Generic Assistance Data (@) Yes
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When RRLP pseudo-segmentation is used, Tables A.30, A.31 and A.39 indicate which elements may be repeated in
more than one RRLP segment in order to provide data for multiple constellations, satellites or signals. When any such
element — with the exception of the GANSS ID and SBAS ID element — appears in more than one segment, the
following rules shall apply.

1. There shall be no repetition of the same data for the same constellation, satellite or signal even though there
might be multiple realizations of the | Es for the same constellation, satellite or signal. For example, DGANSS
corrections may occur multiple times for the same satellite.

2. Optional and conditional fields in the element not associated with a particular satellite or signal shall each appear
in a most one RRLP segment.

3. Any mandatory field not associated with a particular satellite or signal shall assume consistent valuesin the case
of afield related to current reference time and the same value otherwise.

4. The maximum number of constellations, satellites or signals defined in sub-clause 5.1 for which data can be
included for any parameter in one RRLP segment shall apply also when counted over all RRLP segments.

A.4.2.6.1 GANSS Common Assistance Data

GANSS Common Assistance Data element contains GNSS constellation independent information elements that can be
applied on any specific GNSS or on a combination of GNSS. GANSS Common Assistance Data fields areincluded in
GANSS Assistance Data only once. This element can contain one or more of the fields listed in table A.31 below. As
Table A.31 shows, al fields are optional.

Table A.31: GANSS Common Assistance Data content

Element Presence Repetition
GANSS Reference Time @) No
GANSS Reference Location 0 No
GANSS lonospheric Model (@) No
GANSS Additional lonospheric Model (@) No
GANSS Earth Orientation Parameters 0] No
GANSS Reference Time Extension O No

GANSS Reference Time

Thisfield specifies the GANSS Time Of Day (TOD) with uncertainty and relationship between GANSS Reference
Time and air-interface timing of the BTS transmission in the reference cell. These fields occur once per message; some
are mandatory and some are optional, as shown in Table A.33.

When GANSS TOD -GSM Time association is present, GANSS TOD and BCCH/BSIC/FNw/TN/BN |Es provide a
valid relationship between GANSS TOD and GSM time, as seen at the approximate location of the MS, i.e. the
propagation delay from BTS to M S shall be compensated for by the SMLC. Depending on implementation, the relation
between GANSS TOD and GSM time may have varying accuracy. Therefore, the uncertainty of thetiming relation is
provided in GANSS TOD Uncertainty. If the propagation delay from BTS to MSis not accurately known, the SMLC
shall use the best available approximation of the propagation delay and take the corresponding delay uncertainty into
account in the calculation of the field GANSS TOD Uncertainty. When GANSS TOD -GSM Time association is not
present, GANSS TOD is an estimate of current GANSS TOD at time of reception of the RRLP segment containing this
data by the MS. The SMLC should achieve an accuracy of +/- 3 seconds for this estimate including allowing for the
transmission delay between SMLC and M S of the RRLP segment containing GANSS TOD. Note that the M S should
further compensate GANSS TOD for the time between the reception of the segment containing GANSS TOD and the
time when the GANSS TOD field is used.

ETSI



3GPP TS 44.031 version 19.0.0 Release 19 119 ETSI TS 144 031 V19.0.0 (2025-10)

Table A.33: GANSS Reference Time

Parameter | #Bits | Scale Factor | Range | Units | Incl.
GANSS Reference Time Information (once per message)
GANSS Day 13 1 0-8191 day M
GANSS TOD 17 1 0 - 86399 sec M
GANSS TOD Uncertainty 7 - 0...127 - (@)
GANSS TIME_ID 3 O (note 3)
GANSS TOD - GSM Time Association (once per message)
BCCH Carrier 10 1 0-1023 O (note 1)
BSIC 6 1 0-63 O (note 1)
FNm 21 1 0-(2%%-1) frames O (note 1)
TN 3 1 0-7 timeslots | O (note 1)
BN 8 1 0-156 bits O (note 1)
FN1 7 230 -5,9605e-8 - sec/sec O (note 2)
+5,8673e-8

NOTE 1: All of these fields shall be present together, or none of them shall be present.

NOTE 2: This field can be optionally included if GANSS TOD - GSM Time association is present.

NOTE 3. Absence of this field means Galileo system time.

GANSS Day

This field specifies the sequential number of days (with day count starting at 0) from the origin of the GNSS system
timeindicated by GANSS_TIME_ID modulo 8192 days (about 22 years). The GNSS system time origin is defined in
Table A.34 for each GANSS.

NOTE: The number of 8192 day cycles since the GANSS zero time-point is provided in the GANSS Reference
Time Extension in Table A.35c.

GANSSTOD
Integer number of GANSS TOD seconds within the current day.
Range: 0-86399s.
GANSS TOD Uncertainty
GANSS TOD uncertainty value as described in 3.2.9. Thisfield is optional.
GANSS TIME_ID

Thisfield specifies the GNSS system time used in GANSS Reference Time. The SMLC shall set the
GANSS TIME_ID only to system times for corresponding GANSSs supported by the MS.

Table A.34: GANSS_TIME_ID

GANSS TIME_ID Indication GNSS System Time Origin
Galileo System Time (default) Days from Galileo System Time (GST) start
epoch, defined as 13 seconds before midnight
between 21st August and 22nd August 1999; i.e.,
GST was equal to 13 seconds at August 22nd
1999 00:00:00 UTC

GPS System Time 0 January 6, 1980; 00:00:00 UTC(USNO)

QZSS System Time 1 January 6, 1980; 00:00:00 UTC(USNO)

GLONASS System Time 2 December 315t 1995 21:00:00 UTC (SU), which is
local UTC Moscow January 15t 1996 00:00:00,
defined as UTC(SU) + 3 hours in [17]

BDS 3 January 1, 2006 00:00:00 UTC (NTSC)

Reserved for future use 4-7 -

BCCH Carrier/BSIC/FNm/TN/BN/FN1

These fiel ds specify the state of the GSM frame number, respectively, of the reference BTS with the specified BCCH
carrier and BSIC at the time that correspond to GANSS TOD. Also, the drift rate of the frame timing, FN1, with respect
to the GANSS TOD is optionally given. The SMLC shall use the current serving BTS as the reference BTS. The target
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MS has the option of rejecting a GANSS position request or GANSS assistance data if the reference BTS is not the
serving BTS. If FNp, field is present in the assistance, cellular time parameters FN/TN/BN shall be aligned with the
integer GANSS TOD second given in GANSS TOD field.

GANSS Reference L ocation

The Reference Location field contains a 3-D location (with uncertainty) specified as per 3GPP TS 23.032. The purpose
of thisfield isto provide the MS with a priori knowledge of its location in order to improve GNSS receiver
performance. The allowed shapeis 3-D location with uncertainty (ellipsoid point with altitude and uncertainty
elipsoid). Asdefined in 3GPP TS 23.032, the GANSS Reference Location is provided in WGS-84 reference system.

NOTE: If GPS Assistance Data component is present as well, the SMLC should include the Reference Location
either in the GPS Assistance Data or GANSS Common Assistance Data element.

GANSS lonospheric M odel

GANSS lonospheric Model contains parameters to model the propagation delay of the GNSS signals through the
ionosphere. The information elementsin this field are shown in Table A.35. Proper use of these fields as defined in [11]
alows a single-frequency GNSS receiver to remove the ionospheric delay from the pseudorange measurements.

Table A.35: GANSS lonospheric Model

Parameter | #Bits [ Scale Factor | Units [ Incl.
GANSS lonosphere Model Parameters
aio 11 22 Solar Flux Units M
ai1 11 28 Solar Flux M
Units/degree
aiz 14 215 Solar Flux M

Units/degree?
GANSS lonosphere Regional Storm Flags

Storm Flag 1 1 O (note 1)
Storm Flag 2 1 O (note 1)
Storm Flag 3 1 === O (note 1)
Storm Flag 4 1 === O (note 1)
Storm Flag 5 1 O (note 1)
NOTE 1: All of these fields shall be present together, or none of them shall be
present.

GANSS | onospher e Parameters

The ionosphere model parameters are used to estimate the ionospheric distortions on pseudoranges as described in [11]
section 5.1.6.

GANSS | onospher e Regional Storm Flags

These fields specify the lonosphere disturbance flags (1,...,5) for five different regions as described in [11] section
5.1.6. If the ionosphere disturbance flag for aregion is not present the target device shall treat the ionosphere
disturbance condition as unknown.

GANSS Additional 1onospheric M odel

The GANSS Additional 1onospheric Model contains parameters to model the propagation delays of the GANSS signals
through the ionosphere. The information elementsin thisfield are shown in table A.35.a.

When Data ID hasthe value '11' it indicates that the parameters have been generated by QZSS, and the parameters have
been specialized and are applicable within the area defined in [16]. When Data ID has the value '00' it indicates the
parameters are applicable worldwide [16]. All other values for Data ID are reserved. When Data ID has the value '01' it
indicates that the parameters have been generated by BDS, and UE shall use these parameters according to the
description givenin 5.2.4.7 in[18].
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Table A.35.a: GANSS Additional lonospheric Model

Parameter # Bits Scale Factor Units Incl
Data ID 2 - See text M
0o 8 230 seconds M
o1 8 227 sec/semi-circle M
o2 8 224 sec/(semi-circle)? M
o3 8 224 sec/(semi-circle)? M
Bo 8 21 seconds M
Bz 8 214 sec/semi-circle M
B2 8 216 sec/(semi-circle)? M
B3 8 216 sec/(semi-circle)® M

GANSS Earth Orientation Parameters

The GANSS Earth Orientation Parameters provides parameters to construct the ECEF and ECI coordinate
transformation as defined in [12] and are shown in Table A.35.b. GANSS Earth Orientation Parameters indicate the
relationship between the Earth's rotational axis and WGS-84 reference system.

Table A.35.b: GANSS Earth Orientation Paramaters

Parameter # Bits Scale Factor Units Incl.
teop 16 24 seconds M
PM X 21 2-20 arc-seconds M
PM_X dot 15 22 arc-seconds/day M
PM Y 21 220 arc-seconds M
PM_Y dot 15 22 arc-seconds/day M
AUT1 31 224 seconds M
AUT1 dot 19 225 seconds/day M

GANSS Reference Time Extension

This element is an extension to the GANSS Reference Time |E and isshown in Table A.35c¢. If GANSS Reference
Timeis provided by the SMLC, the GANSS Reference Time Extension shall also be provided.

NOTE: For reasons of backward compatibility, thisIE is not defined for a Release 9 or earlier SMLC and would
be ignored, when received, by a Release 9 or earlier MS. This means that when the element is expected
but is not received, the SMLC is Release 9 or earlier.

Table A.35c: GANSS Reference Time Extension

Parameter # Bits | Scale Factor Range Units Incl.
GANSS Day Cycle Number 3 1 0-7 8192 days M
GANSS Day Cycle Number

Thisfield provides the number of 8192 day cycles occurred since the GANSS zero time-point defined in Table A.34.
The first 8192 GANSS days since the zero time-point is GANSS Day Cycle Number 0.

A.4.2.6.2 GANSS Generic Assistance Data

GANSS Generic Assistance data elements contain Information Elements that are applied on one specific GNSS at a
timeindicated by GANSS ID. The format of the IE's remains the same regardless of the GANSS; only the values of the
parameters and inclusion of certain optional fields will vary.

GANSS Generic Assistance Data is repeated for each GNSS included in GANSS Assistance Data. GANSS Generic
Assistance Data can contain one or more of the elements listed in Table A.39 below. As Table A.39 shows, al fields are
optional.
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Table A.39: GANSS Generic Assistance Data content

Element Presence Repetition

GANSS ID O (note 1) Yes
GANSS Time Model (@) Yes
DGANSS Corrections (@) Yes
GANSS Navigation Model (0] Yes
GANSS Real-Time Integrity 0 Yes
GANSS Data Bit Assistance (@) Yes
GANSS Reference Measurement Information O Yes
GANSS Almanac Model O Yes
GANSS UTC Model O Yes
GANSS Ephemeris Extension o Yes
GANSS Ephemeris Ext Check o Yes
SBAS ID (0] Yes
GANSS Additional UTC Model O Yes
GANSS Auxiliary Information 0] Yes
DGANSS Corrections Validity Period o Yes
GANSS Time Model Extension O Yes
GANSS Reference Measurement Extension O Yes
GANSS Almanac Model Extension (@) Yes
GANSS Almanac Model Extension-R12 O Yes
GANSS Reference Measurement Extension-R12 O Yes
DBDS Corrections O (note 2) Yes
BDS Grid Model O (note 2) Yes
NOTE 1: Absence of this field means Galileo.

NOTE 2: The field may be present if the GANSS ID = BDS; otherwise it is not present.

GANSS ID

Thisfield indicates the GNSS for which the following assistance data |E'sin GANSS Generic Assistance Data el ement
are dedicated. The supported GANSS are listed in Table A.40. Absence of this field indicates Galileo. If GANSS ID
indicates SBAS, the SBAS ID shall be included to indicate the specific SBAS addressed.

Range: 0-7
Table A.40: GANSS_ID
GANSS_ID Indication
SBAS 0
Modernized GPS 1
QZSSs 2
GLONASS 3
BDS 4
Reserved for future use 5-7

GANSS Time M odel

Thisfield specifiesamodel to relate GNSS system time to a selected time reference. GNSS Time Offset ID
(GNSS_TO _ID) identifies the GNSS for which the relation is provided.

The SMLC may send multiple GANSS Time Models (up to 7) for a specific GNSS depending on the number of the
allowed satellite systems in GANSS Positioning Method. For example, the SMLC may send two GANSS Time Models
for Galileo to give the relations between Galileo and two GNSS system times.

NOTE: Theinteger number of seconds of the GNSS-GNSS Time Offset is provided in the GANSS Time Model
Extension in Table A.55.22.
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Table A.41: GANSS Time Model

Parameter # Bits Scale Factor Range Units Incl.
GANSS Time Model Reference 16 24 0-604784 S M
Time
Tao 32 235 sec M
Ta1 24 251 sec/sec O (NOTE)
Ta2 7 268 sec/sec? | O (NOTE)
GNSS _TO_ID 3 M
Week Number 13 1 0-8191 week ®)
NOTE: The fields indicated by "NOTE" should not be included if GPS Reference Time is provided in the assistance
data.

GANSS Time M odel Reference Time

Thisfield specifies the reference time of week for GANSS Time Model and it is given in GNSS specific system time.

Range:

Tad/TaTa2

0 604784 seconds

These fields specify the GANSS Time Model for a specific GNSS system by constant and first and second order terms
of polynomial. The first and second order terms are optional.

GNSS TO ID

Thisfield specifies GNSS Time Offset ID. GANSS Time Model contains parameters to convert GNSS System Time
from the system indicated by GANSS ID to GNSS System Time indicated by GNSS_TO _ID. The conversionis

defined in [12,13,14]. The SMLC should include a GANSS Time Model for the same GANSS_|ID asthe

GANSS TIME_ID in GANSS Reference Time. If the SMLC does not include a GANSS Time Model for the same
GANSS |D asthe GANSS_TIME_ID in GANSS Reference Time or if GANSS Reference Timeis not included the MS
assumes Ta1 and Taz are equal to zero.

Week Number

Table A.42: GNSS_TO_ID

GNSS_TO_ID

Indication

GPS

GALILEO

QZSS

GLONASS

BDS

Reserved for future use

QR |IWIN|RL|O

Thisfield specifies the reference week of GANSS Time Model given in GNSS specific system time. Thisfield is

optional.
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NOTE:

The time relationship between the system time indicated by GANSS ID and system time indicated by
GNSS_TO_ID isgiven by the following equation [12,13,14]:

tenss = te - (AoceTo + AsceTo (te - teaTo + 604800 (WN - WNegTo)) + Azcero (te - teeTo +
604800 (WN - WNggr0))?)

where

tenss is the system time of week for the GNSS indicated by GNSS_TO _ID.

te is the system time of week for the GNSS indicated by GANSS ID.

WN isthe week number of the GNSS system time indicated GANSS _|D corresponding to the te.

teeto isthe system time of week for the time model datain the GNSS time indicated by
GANSS |ID and given by the GANSS Time Model Reference Timefield.

WNegero istheweek number for the time model datain the GNSS time indicated by GANSS |D
corresponding to the teero and given by the Week Number field.

Aoceto  isgiven by the Tao field.

Aiceto  isgiven by the Tas field.

Azceto  isgiven by the Ta field.

If the Tazand Taz2 are not included in the GANSS Time Model, the MS assumes Aicero and Axcero are
equal to zero.

The GNSS system times in the GANSS Time Model and used in the equation above are all givenin Time
of Week (TOW) and Week Number (WN) in the indicted GNSS specific system time. For conversion
between TOW/WN and Day Number/Time of Day (GANSS Day/GANSS TOD) a GNSS week consists
of 7 days since the origin of the particular GNSS System time (with the week number count starting at 0),
and aday consists of 86400 seconds.

DGANSS Corrections

These fields specify the DGANSS corrections to be used by the M S.

Table A.43: DGANSS Corrections

Parameter | #Bits | Scale Factor | Range | Units | Incl.
The following fields occur once per message
DGANSS Reference Time | 7 30 0-3570 seconds M
N_SGN TYPE 2 1 1-3 M
The following fields occur once per GANSS signal type (N_SGN_TYPE times)
GANSS_Signal_ID 3 M
Status/Health 3 1 0-7 M
N_SAT 4 1 1-16 M
The following fields occur once per satellite (N_SAT times)
SV_ID 6 0...63 M
10D 10 == - == M
UDRE 2 0-3 M
PRC 12 0,32 1655,04 meters M
RRC 8 0,032 14,064 meters/sec | M

DGANSS Reference Time

Thisfield indicates the baseline time for which the DGANSS corrections are valid as modulo 3600 s. DGANSS
Reference Timeisgiven in GNSS system time.

Range:

0-3600s

N_SGN_TYPE

Thisfield indicates the number of GNSS signal typesincluded in DGANSS Corrections | E.

Range:

1-3

GANSS_Signal_ID
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DGANSS corrections are provided per GNSS signal type identified by GANSS _Signa_ID. The supported signals are
listed in Table A.59.
Status/Health

Thisfield indicates the status of the differential corrections contained in the broadcast message. The values of thisfield
and their respective meanings are shown below in Table A.44.

Table A.44: Values of Status/Health |IE

Code Indication

000 UDRE Scale Factor =1,0

001 UDRE Scale Factor = 0,75

010 UDRE Scale Factor = 0,5

011 UDRE Scale Factor = 0,3

100 UDRE Scale Factor = 0,2

101 UDRE Scale Factor = 0,1

110 Reference Station Transmission Not Monitored
111 Data is invalid - disregard

Thefirst six valuesin this field indicate valid differential corrections. When using the values described below, the
"UDRE Scale Factor" value is applied to the UDRE values contained in the message. The purpose isto indicate an
estimate in the amount of error in the corrections.

The value "110" indicates that the source of the differential corrections (e.g., reference station or external DGANSS
network) is currently not being monitored. The value "111" indicates that the corrections provided by the source are
invalid, as judged by the source. In the later case, the message shall contain no corrections for individual satellites. Any
MS that receives DGANSS Correctionsin a GANSS Assistance Data | E shall contain the appropriate logic to properly
interpret this condition and look for the next IE.

N_SAT

Thisfield indicates the number of satellites (per specified GANSS Signal_ID) for which differential corrections
areincluded in this element.

Range: 1-16
SV_ID
The SV ID isan index number for a satellite. The interpretation of SV ID isdefined in Table A.10.14.
Issue Of Data

Issue of Datafield contains the identity for the GANSS Navigation Model, as defined in Table A.48.2 (i.e., excluding
the |IOD_MSB, if applicable for the particular GANSS or signal).

User Differential Range Error (UDRE)

Thisfield provides an estimate of the uncertainty (1-c) in the corrections for the particular satellite. The value in this
field shall be multiplied by the UDRE Scale Factor in the common Corrections Status/Health field to determine the
final UDRE estimate for the particular satellite. The meanings of the values for this field are described in Table A.45.

Table A.45: Values of UDRE IE

Value Indication
00 UDRE<1,0m
01 1,0m<UDRE<40m
10 40m<UDRE<8,0m
11 8,0 m < UDRE

Each UDRE value shall be adjusted based on the operation of an Integrity Monitor (IM) function which exists at the
network (SMLC, GPS server, or reference GPS receiver itself). Positioning errors derived at the IM which are excessive
relative to DGPS expected accuracy levels shall be used to scale the UDRE values to produce consistency.
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Pseudo-Range Correction (PRC)

Thisfield indicates the correction to the pseudorange for the particular satellite at DGANSS Reference Time, to. The
value of thisfield is given in meters (m) and the resolution is 0,32, as shown in Table A.43 above. The method of
calculating thisfield is described in [9].

If the SMLC has received arequest for GANSS assistance data from an M S which included a request for the navigation
models and DGANSS (i.e., bit Jand M are set to one in 'Requested GANSS Assistance Data, see 3GPP TS 49.031), the
SMLC shall determine, for each satellite, if the navigation model stored by the MSiis still suitable for use with
DGANSS corrections (also see havigation model update conditions right before Table A.46) and if so and if DGANSS
corrections are supported the SML C should send DGANSS corrections without including the navigation model.

The |OD value sent for a satellite shall always be the 10D value that corresponds to the navigation model for which the
pseudo-range corrections are applicable.

The pseudo-range correction shall correspond to the available navigation model (the one already stored in and identified
by the M S or the one included in the same procedure as the pseudo-range correction). The MS shall only use the PRC
value when the |OD value received matches its available navigation model.

Pseudo-range corrections are provided with respect to GNSS specific geodetic datum (e.g., PZ-90.02 if GANSS ID
indicates GLONASS).

Pseudo-Range Rate Correction (RRC)

Thisfield indicates the rate-of-change of the pseudorange correction for the particular satellite, using the satellite
ephemeris and clock corrections identified by the |OD IE. The value of thisfield is given in meters per second (m/sec)
and the resolution is 0,032, as shown in table A.43 above. For some time t1 > to, the corrections for |OD are estimated

by
PRC(t1, 100) = PRC(to, 100) + RRC(to, 100)-(t1 - to) ,
and the MS uses thisto correct the pseudorange it measures at t;, PRm(t1, 10D), by
PR(t1,100) = PRm(t1, 100) + PRC(ty, 100) -

The SMLC shall aways send the RRC value that corresponds to the PRC value that it sends (see above for details). The
MS shall only use the RRC value when the IOD value received matches its avail able navigation model.

GANSS Navigation M odel

This set of fields contains information required to manage the transfer of precise navigation data to the GANSS-capable
MS. In response to arequest fromaMS for GANSS Assistance Data, the SML C shall determine whether to send the
navigation model for a particular satellite to an MS based upon factors like the T-Toe limit specified by the M S and any
request from the MS for DGANSS (also see above). This information includes control bit fields as well as satellite
ephemeris and clock corrections and clock and orbit accuracy models. GANSS Orbit Model can be given in Keplerian
parameters or as state vector in Earth-Centered Earth-Fixed coordinates, dependent on the GANSS-ID and the MS
capabilities. The meaning of these parametersis defined in relevant 1CDs of the particular GANSS and GNSS specific
interpretations apply. For example, Modernized GPS and QZSS use the same model parameters but some parameters
have a different interpretation [16].

GANSS Navigation Model element can contain data up to at most 32 satellites. The individual fields are givenin Table
A.46 and the conditions for their presence is discussed below.
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Table A.46: GANSS Navigation Model contents

Parameter | # Bits | Scale Factor | Units | Incl.
Navigation Model Flow Control (once per message)
Num_Sat 5 1 M
Non-Broadcast Indication 1 M
The following fields occur once per satellite (Num_Sat times)
SV ID 6 --- M
SV Health 5 --- --- M
10D 10 --- --- M
GANSS Clock Model See Table A.49.1 M
GANSS Orbit Model See Table A.49.2 M
SV Health MSB 1 o — 0]
IOD_MSB 1 === === 0]
SV Health Extension 4 -- -- 0]

Num_Sat

This field specifies the number of satellites that are included in the provided GANSS Navigation Model element. A
range of 1-32 isavailable. Thisfield is mandatory when the GANSS Navigation Model field isincluded in the GANSS
Assistance Data message.

Non-Broadcast I ndication

Thisfield indicatesif the GANSS Navigation Model Elements are not derived from satellite broadcast data or are given
in aformat not native to the GANSS.

Table A.47: Values of Non-Broadcast Indication Flag

Value Non-Broadcast Indication

0 GANSS Navigation Data elements corresponding with broadcasted
data

1 GANSS Navigation Data element not derived from satellite broadcast

SV_ID

Thefield specifies the SV/Slot ID for which the GANSS Navigation Model Elementsis given. The interpretation of SV
ID isdefined in Table A.10.14.

Range: 0-63
SV Health and SV Health_M SB

This parameter gives information about the satellite's current health. The health values are GNSS system specific. The
SV Hedlth bits have the encoding asin Table A.48.1 for a particular GANSS. The SV Health_MSB may be present for
some GANSS or signalsasdefined in Table A.48.1. If SV Health MSB is present, the total SV Health informationis
created by appending the SV Health field to the SV Health MSB field.
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Table A.48.1: Interpretation SV Health Bits

GANSS S\ SV Health Bit String(5)

Health_MSB | Bit 1 (MSB) Bit 2 Bit 3 Bit 4 | Bit5(LSB)
Galileo -0 E5a Data E5b Data E1-B Data E5a Signal Health Status
[11, section Validity Status | Validity Status | Validity Status
5.1.9.3]
Modernized - L1C Health L1 Health L2 Health L5 Health 0
GPS®@ [14] [12,13] [12,13] [12,13] (reserved)
SBAS® - Ranging On Corrections Integrity On ‘0" ‘0’

(0), Off(1) On (0), Off (1) (0), Off(1) (reserved) (reserved)
QZSss MSB of SV 5 LSBs of SV Health [16]
QZS-L1™ Health [16]
QzZSsSs - L1C Health L1 Health L2 Health L5 Health 0
QZs- [16] [16] [16] [16] (reserved)
L1C/L2C/L5®
GLONASS - Bn (MSB) Fr
[17, page 23] [17, Table 4.4]
BDS - B1l Health 0
(SatH1) [18] (reserved)

Note 1: The SV Health_MSB field shall not be present in GANSS Navigation Model for these GANSS or GANSS signals.
Note 2: If a certain signal is not supported on the satellite indicated by SV_ID, the corresponding health bit shall be set to
'1' (i.e., signal can not be used).
Note 3: SV Health in case of GANSS ID indicates SBAS includes the 5 LSBs of the Health included in GEO Almanac
Message Parameters (Type 17) [15].
Note 4: If GANSS ID indicates 'QZSS', and GANSS Orbit Model-2 is included, this interpretation of SV Health applies.
Note 5: If GANSS ID indicates 'QZSS', and GANSS Orbit Model-3 is included, this interpretation of SV Health applies.

SV Health Extension

This parameter gives additional information about the satellite's current health. The health values are GNSS system
specific. The SV Health Extension bits have the encoding asin Table A.48.1afor a particular GANSS.

Table A.48.1a: Interpretation SV Health Extension Bits

GANSS | SV Health Extension Bit String(4)

Bit 1 (MSB) Bit 2 | Bit 3 | Bit4(LSB)
Galileo [11, section 5.1.9.3] E5b Signal Health Status | E1-B Signal Health Status

Issue Of Data

Issue of Datafield contains the identity for GANSS Navigation Model. The IOD_MSB may be present for some
GANSS or signalsas defined in Table A.48.2a. If IOD_MSB is present, the total 10D information is constructed as
defined in Table A.48.2a

In the case of broadcasted Galileo ephemeris, the IOD contains the IODnav as described in [11].

In case of broadcasted Modernized GPS ephemeris, the IOD contains the 11-bit parameter tee as defined in [12, Table
30-1] [14, Table 3.5-1] and is constructed using |OD and I0OD_MSB fields.

In case of broadcasted SBAS ephemeris, the IOD contains the 8 bits I ssue of Data as defined in [15] Message Type 9.
In case of broadcasted QZSS QZS-L1 ephemeris, the IOD contains the IODC as described in [16].

In case of broadcasted QZSS QZS-L1C/L2C/L5 ephemeris, the IOD contains the 11-bit parameter to. as defined in [16]
and is constructed using IOD and |IOD_MSB fields.

In case of broadcasted GLONASS ephemeris, the IOD contains the parameter ty, as defined in [17].
In case of broadcasted BDS ephemeris, the IOD contains the 11 MSB bits of tee as defined in [18].
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Table A.48.2: Interpretation of Issue Of Data

GANSS Parameter # Bits Scale Factor Range Units
Galileo IODnav 10 -- 0-1023 --
Modernized GPS® LSBs of toe 10 300 0-306900 seconds
SBAS 10D 8 - 0-255 --
QZSS — QZS-L1@ 10DC 10 -- 0-1023 --
QZSS - QZSs- LSBs of toe 10 300 0-306900 seconds
L1C/L2C/L5M®)

GLONASS tb 7 15 15-1425 minutes
BDS® bit 2 (MSB) to 10 512 0-524288 seconds

bit 11 (MSB)

Of toe

Note 1: The MSB of tee is provided in IOD_MSB field.
Note 2: If GANSS ID indicates 'QZSS', and GANSS Clock and Orbit Model-2 are included, this interpretation
of 10D applies.
Note 3: If GANSS ID indicates 'QZSS', and GANSS Clock and Orbit Model-3 are included, this interpretation
of 10D applies .
Note 4: If GANSS ID indicates 'BDS', the bit 2 (MSB) to bit 11 (MSB) are provided in IOD field and the bit 1
(MSB) is provided in IOD_MSB field.

Table A.48.2a: Interpretation of IOD_MSB

GANSS® IOD_MSB Scale Factor Units Comment
Modernized GPS MSB of toe 307200 seconds The full tee is constructed as "MSB of
toe" X 307200 + "LSBs of toe" x 300
(Effective range of full toe is O-
604500 seconds)
QZSS - QZs- MSB of toe 307200 seconds The full tee is constructed as "MSB of
L1C/L2C/L5 toe" X 307200 + "LSBs of tee" x 300
(Effective range of full toe is O-
604500 seconds)

BDS Bit 1 (MSB) of 524288 seconds The full IOD is constructed as "
toe IOD_MSB " x 524288+ "IOD" x 512
(Effective range of 10D is 0-604672
seconds)

Note 1: The IOD_MSB field shall not be present in GANSS Navigation Model for GANSS or GANSS signals
not defined in this Table.

GANSS Clock M odel

GANSS clock model (Model-1) contains one or two clock model elements. If included, Clock Model-1 shall be
included once or twice depending on the M S capability.

If the M S is supporting multiple Galileo signals, the SMLC shall include both F/Nav and I/Nav clock modelsin
GANSS Clock Model IE if the SMLC assumes the MS to perform Location Information calculation using multiple
signals. The MS capabilities to support multiple GNSS frequencies are indicated in the Positioning Capability Response
element (clause A.8). Otherwise, SMLC shall include only the model suitable for the GNSS.
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Parameter | #Bits | Scale Factor | Units Incl.
One of the following models can be included:
Model-1:
Satellite Clock Model (Galileo [11])
toc 14W 60 sec c@®
af, 6 259 sec/sec? c®
af 21 246 sec/sec c®
afo 31 234 sec c®
Teo (BGD) 10 232 sec om
Model ID 1 --- --- O
Model-2:
NAV Clock Model
toc 16 24 seconds c@®
af, 8 255 sec/sec? c@®
af 16 243 sec/sec c®
afo 22 231 seconds c®
Tep 8 231 seconds c@®
Model-3:
CNAV/CNAV-2 Clock Model
toc 11 300 seconds c®
top 11 300 seconds c®
URAc Index 5 --- c®
URAoc1 Index 3 --- cw
URAc2 Index 3 --- cw
ar-n 10 260 sec/sec? c®
an-n 20 248 sec/sec c®
af-n 26 235 seconds Cc®
Tep 13 235 seconds Cc@®
ISCLicp 13 235 seconds 0@
ISCrLicp 13 23 seconds 0@
ISCricia 13 23 seconds 0®)
ISCiLac 13 235 seconds 0®)
ISCisis 13 235 seconds o“
ISCis0s 13 235 seconds o“
Model-4:
GLONASS Satellite Clock Model
Tn(th) 22 230 seconds Cc®
(o) 11 2% co
ATn 5 230 seconds (0]
Model-5:
SBAS Satellite Clock Model
to 13 16 seconds c®
acfo 12 231 seconds c®
acf 8 240 Seconds/sec c@®
Model-6:
BDS Satellite Clock Model
AODC 5 --- - c®
toc 17 23 seconds c®
ao 24 233 sec/sec c®
ax 22 250 sec/sec? c@®
az 11 2766 seconds Cc@®
Tep 10 1010 seconds c®
NOTE 1: All of these fields shall be present together, or none of them shall be present.
NOTE 2: Both of these fields shall be present together, or none of them shall be present.
NOTE 3: Both of these fields shall be present together, or none of them shall be present.
NOTE 4: Both of these fields shall be present together, or none of them shall be present.
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Thisfield specifies the identity of the clock model according to Table A.49.1a. Thisfield is optional.

Table A.49.1a: Galileo Clock Model Identity

Value Identity
0 I/Nav
1 F/Nav

GANSS Orbit Model

GANSS Orbit Model |E contains the following presentation: Satellite Navigation Model Using Keplerian Parameters or
Satellite Navigation Model Using Earth-Centered, Earth-fixed Parameters as described in Table A.49.2.
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Table A.49.2: GANSS Orbit Model
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Parameter | #Bits | Scale Factor | Units [ Incl.
One of the following models can be included:
Model-1:
Satellite Navigation Model Using Keplerian Parameters

toe 14W) 60 sec C
[0} 32 231 semi-circles C
An 16 243 semi-circles/sec C
Mo 32 2381 semi-circles C
OMEGAdot 24 243 semi-circles/sec C
e 32 233 --- C
Idot 14 2-43 semi-circles/sec C
sqrtA 32w 219 meters'? C
io 32 2381 semi-circles C
OMEGAo 32 2381 semi-circles C
Crs 16 25 meters C
Cis 16 229 radians C
Cus 16 229 radians C
Crc 16 25 meters C
Cic 16 220 radians C
Cuc 16 229 radians C

Model-2:

Satellite Navigation Model Using NAV Keplerian Parameters

URA Index 4 -- -- C
Fit Interval Flag 1 -- Boolean C
toe 16 24 sec C
o) 32 231 semi-circles C
An 16 2743 semi-circles/sec C
Mo 32 231 semi-circles C
OMEGAdot 24 243 semi-circles/sec C
e 32 238 --- C
Idot 14 243 semi-circles/sec C
sqrtA 32w 219 meters'? C
io 32 231 semi-circles C
OMEGAo 32 2381 semi-circles C
Crs 16 25 meters C
Cis 16 229 radians C
Cus 16 229 radians C
Crc 16 25 meters C
Cic 16 229 radians C
Cuc 16 220 radians C

Model-3:

Satellite Navigation Model Using CNAV/CNAV-2 Keplerian Parameters

top 11 300 seconds C
URAGe Index 5 --- C
AA 26 29 meters C
A dot 25 221 meters/sec C
Ano 17 244 semi-circles/sec C
Ano dot 23 257 semi-circles/sec? C
Mo-n 33 2-32 semi-circles C
€n 33 2-34 --- C
®n 33 232 semi-circles C
Qo-n 33 232 semi-circles C
AQ dot 17 244 semi-circles/sec C
io-n 33 232 semi-circles C
io-n_dot 15 244 semi-circles/sec C
Cis-n 16 2-30 radians C
Cicn 16 2-30 radians C
Crsn 24 28 meters C
Cren 24 28 meters C
Cusn 21 2-30 radians C
Cucn 21 230 radians C

Model-4:

Satellite Navigation Model Using GLONASS Earth-Centered, Earth-fixed Parameters

En 5 1 days C
P1 2() -- --- C
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P2 1) 1 --- C
M 2() 1 --- O
X, (tb) 27 211 kilometers C
Xn (tb) 24 220 kilometres/second C
Xn (tb) 5 2730 kilometres/second? C
y.(t,) 27 21 kilometers C
yn (tb) 24 220 kilometres/second C
yn (tb) 5 230 kilometres/second? C
z (tb) 27 21 kilometers C
Zn (tb) 24 220 kilometres/second C
zn (tb) 5 230 kilometres/second? C
Model-5:
Satellite Navigation Model Using SBAS Earth-Centered, Earth-fixed Parameters
to 13 16 seconds oW
Accuracy 4 -- -- C
Xe 30 0,08 meters C
Y 30 0,08 meters C
ZG 25 0,4 meters C
XG 17 0,000625 meters/sec C
Rate-of-Change
Yo 17 0,000625 meters/sec C
Rate-of-Change
Zc 18 0,004 meters/sec C
Rate-of-Change
X Acceleration 10 0,0000125 meters/sec? C
Y Acceleration 10 0,0000125 meters/sec? C
Zc Acceleration 10 0,0000625 meters/sec? C
Model-6:
Satellite Navigation Model Using BDS Keplerian Parameters
AODE 5 -- -- C
URA Index 4 -- -- C
toe 17 23 seconds C
Al2 32 219 meters?? C
e 32 233 -- C
() 32 231 semi-circles C
An 16 243 semi-circles/sec C
Mo 32 2381 semi-circles C
Qo 32 231 semi-circles C
Q dot 24 2743 semi-circles/sec C
io 32 231 semi-circles C
Idot 14 243 semi-circles/sec C
Cuc 18 2381 radians C
Cus 18 2381 radians C
Crc 18 26 meters C
Crs 18 26 meters C
Cic 18 231 radians C
Cis 18 2381 radians C
Note 1: If GANSS Clock Model-5 is not included, this field shall be present.
NOTE u: unsigned parameter

GANSS Real-Time Integrity

Integrity Monitor (IM) shall detect unhealthy (e.g., failed/failing) satellite signals and also shall inform users of
measurement quality in DGANSS modes when satellite signals are healthy. Excessively large pseudo range errors, as
evidenced by the magnitude of the corresponding DGANSS correction, shall be used to detect failed satellite signals.
Unhealthy satellite signals should be detected within 10 seconds of the occurrence of the satellite signal failure. When
unhealthy (e.g., failed/failing) satellite signals are detected, the assistance and/or DGANSS correction data shall not be
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supplied for these satellite signals. When the error in the IM computed position is excessive for solutions based upon
healthy satellite signals only, DGANSS users shall be informed of measurement quality through the supplied UDRE
values. After bad satellite signals have been indicated in the Real Time Integrity field, if the satellite signals return to
healthy condition for some period of time, the indications for them shall be removed from thisfield.

GANSS Real-Time Integrity field of the GANSS Assistance Data |nformation Element contains parameters that
describe the real-time status of the GANSS constellations. Primarily intended for non-differential applications, the real-
time integrity of the satellite constellation is of importance as there is no differential correction data by which the
mobile can determine the soundness of each satellite signal. GANSS Real-Time Integrity data communicates the health
of the GNSS signals to the mobile in real-time. The format is shown in Table A.50. The SMLC shall always transmit
the GANSS Real Time Integrity field with the current list of unhealthy signals, for any GANSS positioning attempt and
whenever GANSS Assistance Datais sent. If the number of bad signals (NBS) is zero, then the GANSS Real Time
Integrity field shall be omitted.

Table A.50: GANSS Real-Time Integrity

Parameter | #Bits | Scale Factor | Range |  Units [ Incl
The following fields occur once per SV with bad signal (NBS times)
Bad_GNSS SV _ID 6 1 M
Bad_GNSS_Signal ID 8 1 - - 0

NBS (Number of satelliteswith bad signal)
The NBS value indicates the number of satellites with bad signal.
Bad_GNSS SvV_ID

Thisfield specifiesthe SV 1D of the satellite with bad signal or signals. The interpretation of SV ID isdefined in Table
A.10.14.

Bad_GNSS Signal_ID

Thisfield identifies the bad signal of a satellite. Absence of thisfield means that all signals on the specific SV are bad.
The interpretation of Bad_GNSS_Signal_ID islisted in Table A.59. If the satellite in question belongs to the
modernized GPS constellation and has some healthy signals but bad L1C/A signal, Bad_GNSS _Signal_ID shall be
present but may have all the bits set to '0'. Status of L1C/A signal shall be indicated with Real-Time Integrity IE in GPS
Assistance Data Element.

GANSS Data Bit Assistance

This element provides data bit assistance data for specific satellite signals for data wipe-off. The data bitsincluded in
the assistance data depends on the GANSS and its signal.

Table A.51: GANSS Data Bit Assistance

Parameter Bits Resolution Range Incl.
GANSS TOD 6 1 0-59 M
The following fields occur once per satellite (N_SAT times)
SV ID | 6 1 | M
The following fields occur once per signal (N_SGN times)
GANSS_Signal_ID 3 1 0-7 M
N_BIT 10 1 1-1024 M
Data Bits N_BIT --- --- M

GANSSTOD

Thisfield indicates the reference time of thefirst bit of the datain GANSS Data Bit Assistance in integer secondsin
GNSS specific system time.

Data Bit Reference Time is given as modulo 60 sfrom GANSS TOD.
N_SAT

Thisfield specifies the number of satellitesin GANSS Data Bit Assistance element.
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SV_ID

The field specifies the SV for which the GANSS Data Bit Assistance is given. Theinterpretation of SV ID isdefined in
Table A.10.14.

Range: 0-63

N_SGN

Thisfield specifies the number of signals for which GANSS Data Bit Assistance is provided.

Range:1 -8

GANSS Signal_ID

Thisfield specifies the GANSS signal type of the GANSS Data Bit Assistance aslisted in Table A.59.
N_BIT

Thisfield indicates the number of bits (or symbols) included in the |E.

Data Bits

Data bits are contained in GNSS system and data type specific format.

In case of Galileo, it contains the FEC encoded and interleaved modulation symbols. The logical levels 1 and O
correspond to signal levels-1 and +1, respectively. In case of Modernized GPS L1C, it contains the encoded and
interleaved modulation symbols as defined in [14] section 3.2.3.1.

In case of Modernized GPS L2C, it contains either the NAV data modulation bits, the FEC encoded NAV data
modulation symbols, or the FEC encoded CNAV data modulation symbols, dependent on the current signal
configuration of this satellite as defined in [12, Table 3-111].

In case of Modernized GPS L5, it contains the FEC encoded CNAV data modulation symbols as defined in [13].
In case of SBAS, it contains the FEC encoded data modulation symbols as defined in [15].

In case of QZSS QZS-L1, it containsthe NAV data modulation bits as defined in [16] section 5.2. In case of QZSS
QZS-L1C, it contains the encoded and interleaved modulation symbols as defined in [16] section 5.3. In case of QZSS
QZS-L2C, it contains the encoded modulation symbols as defined in [16] section 5.5. In case of QZSS QZS-L5, it
contains the encoded modulation symbols as defined in [16] section 5.6.

In case of GLONASS, it contains the 100 sps differentially Manchester encoded modulation symbols as defined in [17]
section 3.3.2.2.

In case of BDS, it contains the encoded and interleaved modulation symbols as defined in [18] section 5.1.3.
GANSS Refer ence M easurement Infor mation

Thisfield provides reference code and Doppler measurement information of visible satellites of a GANSS constellation.
Theinformation can be used as acquisition assistance to improve the sensitivity of the receiver.

These parameters describe the range and optionally the derivatives from respective satellites to the GANSS Reference
Location at the GANSS Reference Time. The code phase and Doppler fields are aligned with the time provided in
GANSS Reference Time. Figure A.4aillustrates the relation between some of the fields with respect to the GANSS
TOD.

If GPS Acquisition Assistance isincluded the Reference Time included in the GPS Acquisition Assistanceis also valid
for the GANSS Reference Measurement fields and the parameters are referenced to GPS TOW. Figure A.4b illustrates
the relation between some of the fields with respect to GPS TOW.

The parameters are given in units of msand m/s which makes it possible to convert the values to any nominal frequency
and chipping and code rate.
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t Information Contents

Parameter Range Bits Resolution Incl.
GANSS_Signal_ID 0-7 3 --- M
The following fields occur once per satellite (Num_Sat times)

SV_ID 0-63 6 M
Doppler (0" order term) -1024 m/s to 1023,5 m/s 12 0,5 m/s M
Doppler (1%t order term) -0,2 - 0,1 m/s2. 6 1/210 m/s2. oW
Doppler Uncertainty 2,5m/s - 40 m/s 3 -- o3
[2"(40) m/s,n =0 - 4]
Code Phase 0-(1-2% ms 10 2% ms M
Integer Code Phase 0-127 ms 7 1ms M
Code Phase Search See Table A.53 5 M
Window
Azimuth 0 - 348,75 deg 5 11,25 deg 0@
Elevation 0- 78,75 deg 3 11,25 deg o®
Code Phase_1023 boolean 1 (@)
NOTE 1,2:  All of these fields shall be present together, or none of them shall be present.
NOTE 3: If Doppler Uncertainty Extension (Table A.55.25) is present, Doppler Uncertainty shall be set to
value 0 (40 m/s).
SV #1 clock bias |Atsv_1|
(t =tsv-Atsv_1)
— |————
At SV #ltimetsvi[ms] (9997 X 9998 X 999 10000 X_10001 X 10002 X 10003
SV#1

1

[}

|

SV #N_SAT clock bias |Atsv_nsat| —— | |<+—
At SV #N_SAT time {9997 X_ 9998 X_ 9999 10000 10001 10002 10003

SV#N_SAT tsvn_sat [mg]

GANSS TOD in integer seconds [s]

-a—— Chosen referencetimein integer seconds|s
for GANSS Reference M easur ements

GANSSTOD t [5] < 9 > 10 >
(a GNSS system time)
~0.6383 ms——» —
Predicted SV#1 2 21 997 2 24 2 2
At timetsv_1[msg]
Reference _ GANSS Reference M easurement for SV#1
Location Exemplary calculation of GANSS TOD = 10 s (10000 ms)

predicted tsv

tsv = t+Atsv-1

T propagation delay from SV to MS
Atsv: clock bias

Code Phase ~ 0.6383 ms
Integer Code Phase = 10000 — 9922 = 78 ms

Exemplary calculation of the expected tsv_1 [ms]
intheMS

tsv_1 = GANSS TOD - Integer Code Phase + Code Phase -
10000 — 78 + 0.6383 = 9922.6383 ms

Predicted SV #N_SAT
timetsv_nsat [mg]

24

N

27 2 2

~+—— ~0.7849 ms

Figure A.4a. Exemplary calculations of some GANSS Reference Measurement fields with respect to

GANSS TOD.
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SV #1 clock bias |Atsv_1|

(t =tsv-Atsv_1)
— |————
At SV #ltimetsvi[ms] (9997 X 9999 X_ 999 10000 10001 10002 10003
Sv#l
i
i
SV #N_SAT clock bias |Atsv_nsat| ——»| |<+—
At SV #N_SAT time {9997 X 9998 X 9999 10000 10001 10002 10003
SV#N_SAT tsvn_sat [mg]

-a—— Chosen reference epoch [mg] in

1ms GPS Acquisition assistance
/GPS TOW t[ms] (" 9997 9998 9999 10000 10001 10002 10003
~0.6383 ms—» i
Predicted SV#1 2 21 992 2 24 2 2
At timetsv_1[ms]

Reference _ GANSS Reference M easurement for SV#1
Location Exemplary calculation of GPS TOW = 10000 ms (amultiple of 80 ms)

predicted tsv Code Phase ~ 0.6383 ms
tsv = t+Atsv-t Integer Code Phase = 10000 — 9922 = 78 ms

T propagation delay from SV to MS

Atsv: clock bias Exemplary calculation of the expected tsv_1[mg]

intheMS
tsv_1 = GPS TOW - Integer Code Phase + Code Phase =
10000 — 78 + 0.6383 = 9922.6383 ms

Predicted SV #N_SAT 24 2 2 27 2 2
\ timetsv_nsat [mg]

— ~+—— ~0.7849 ms

Figure A.4b. Exemplary calculations of some GANSS Reference Measurement fields with respect to
GPS TOW.

GANSS Signal_ID

Thisfield specifiesthe GNSS signal type. The supported signals are listed in Table A.59.

Num_Sat

Thisfield specifies the number of satellitesin GANSS Reference Measurement Information element.
SV_ID

Thisfield specifiesthe SV for which the GANSS Reference Measurement Assistance is given. The interpretation of SV
ID isdefined in Table A.10.14.

Range: 0-63
Doppler (0" order term)

Thisfield contains the Doppler (0" order term) value. A positive value in Doppler defines the increase in satellite signal
frequency due to velocity towards the MS. A negative value in Doppler defines the decrease in satellite signal
frequency due to velocity away from the MS,

Doppler isgiven in unit of m/s by multiplying the Doppler value in Hz by the nominal wavelength of the assisted
signal.

Thisfield is mandatory.
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Doppler (1% order term)

Thisfield contains the Doppler (1% order term) value. A positive value defines the rate of increase in satellite signal
frequency due to acceleration towards the MS. A negative value defines the rate of decrease in satellite signal frequency
due to acceleration away from the M S.

Doppler (1% order term) is given in unit of m/s by multiplying the Doppler value in Hz by the nominal wavelength of
the assisted signal.

Thisfield isoptional.
Doppler Uncertainty

Thisfield contains the Doppler uncertainty value. It is defined such that the Doppler experienced by a stationary MSis
in the range "Doppler — Doppler Uncertainty” to "Doppler + Doppler Uncertainty”. Thisfield is optional. If Doppler
Uncertainty (together with Doppler 1% order term) is omitted, the terminal shall interpret Doppler Uncertainty as greater
than +/-40 m/s. If the Doppler Uncertainty Extension (Table A.55.25) field is present, the M S that supports the Doppler
Uncertainty Extension shall ignore this field.

Doppler Uncertainty is given in unit of m/s by multiplying the Doppler Uncertainty value in Hz by the nominal
wavelength of the assisted signal.

Permitted Values. 2,5m/s, 5 m/s, 10 m/s, 20 m/s, 40 m/s as encoded by an integer n in the range 0-4 according to
the formulain Table A.52.

Code Phase

Thisfield together with the Code Phase 1023 field contains code phase, in units of milliseconds, in the range from 0 to
1 millisecond scaled by the nominal chipping rate of the GNSS signal, where increasing values of the field signify
increasing predicted signal code phases, as seen by areceiver at the Reference Location at the GANSS Reference Time.
The Reference Location would typically be an apriori estimate of the MS location. This field is mandatory.

Range: 0-(1-2% ms
NOTE: Thevalue (1-2'1% msis encoded using the Code Phase_1023 field.
Integer Code Phase

Thisfield contains integer code phase (expressed modulo 128 ms). The satellite integer milliseconds code phase
currently being transmitted at the GANSS Reference Time, as seen by areceiver at the Reference Location is calculated
asreferencetime (GANSS TOD or GPS TOW, expressed in milliseconds) minus (Integer_Code_Phase + (nx128 ms)),
asshown in Figure A.4alb, withn=...-2,-1,0,1,2.... Thisfield is mandatory.

Range: 0-127 ms
Code Phase Search Window

Thisfield contains the code phase search window. The code phase search window accounts for the uncertainty in the
estimated M S location but not any uncertainty in GANSS Reference Time. It is defined such that the expected code
phase isin the range " Code Phase - Code Phase Search Window" to "Code Phase + Code Phase Search Window" given
in units of milliseconds. Thisfield is mandatory.

Range: 0-31 (i.e. 0,002 - 2,000 ms according to following table)
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Table A.53: Code Phase Search Window Parameter Format

CODE_PHASE_SEARCH_WINDOW Code Phase Search Window [ms]
‘00000’ No information
‘00001 0,002
‘00010 0,004
‘00011 0,008
‘00100 0,012
‘00101 0,016
‘00110 0,024
'00111' 0,032
‘01000 0,048
‘01001 0,064
‘01010 0,096
‘01011 0,128
‘01100 0,164
‘01101" 0,200
‘01110 0,250
‘01111 0,300
10000 0,360
'10001 0,420
'10010 0,480
'10011 0,540
'10100 0,600
'10101 0,660
'10110 0,720
'10111 0,780
'11000 0,850
‘11001 1,000
'11010 1,150
'11011 1,300
11100 1,450
‘11101 1,600
'11110 1,800
11111 2,000

Azimuth

Thisfield together with the Azimuth LSB included in GANSS Reference Measurement Extension in Table
A.55.23contains the azimuth angle. An angle of x degrees means the satellite azimuth aisintherange (x < a<
x+0,703125) degrees. Thisfield is optional.

Range: 0 - 359,296875 degrees.
Elevation

Thisfield together with the Elevation LSB included in GANSS Reference Measurement Extension in Table A.55.23
contains the elevation angle. An angle of y degrees means the satellite elevation eisin the range (y < e < y+0,703125)
degrees except for y = 89,296875 where the range is extended to include 90 degrees. Thisfield is optional.

Range: 0 - 89,296875 degrees
Code Phase 1023

Thisfield if set to TRUE indicates that the code phase has the value 1023 x 210 = (1-2'1% ms. This field may only be set
to TRUE if the value provided in the Code Phase field is 1022. If thisfield is set to FALSE, the code phase is the value
provided in the Code Phase field in the range from 0 to (1 - 2x21% ms. If thisfield is not present and the Code Phase
field hasthe value 1022, the MS may assume that the code phase is between (1 - 2x21% and (1 - 2% ms.

GANSS Almanac Model
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These fields specify the coarse, long-term model of the satellite positions and clocks. These fields are given in

Table A.54. The meaning of these parametersis defined in relevant ICDs of the particular GANSS and GNSS specific
interpretations apply. For example, Modernized GPS and QZSS use the same model parameters but some parameters
have a different interpretation [16].

GANSS Almanac Model is useful for receiver tasks that require coarse accuracy, such as determining satellite visibility.
The model isvalid for up to few weeks, typically. Sinceit is along-term model, the field should be provided for all
satellites in the GNSS constellation. If almanac is not provided for the full GNSS constellation, the SMLC shall set the
Complete Almanac Provided field in Table A.55.24 to FALSE.

Table A.54: GANSS Almanac Model (per-satellite fields - Y = Positive range only)
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Parameter | #Bits | Scale Factor | Units | Incl.
The following fields occur once per message
Num_Sats Total 6 1 M
Week Number 8 1 weeks M
Toa 8 212if GANSS- s (0]
ID is not
Galileo.
600 if GANSS-
ID is Galileo
I0Da 2 (@)
One of the following models can be included:
Model-1:
This model occurs once per satellite (Num_Sats_Total times)
GANSS Almanac Model Using Keplerian Parameters
SV ID 6 --- --- M
e 11 216 dimensionless M
i 11 2:14 semi-circles M
OMEGADOT 11 233 semi-circles/sec M
SV Status INAV 4 dimensionless M
SV Status FNAV 2 dimensionless (@)
delta_ A2 13 29 meters2 M
OMEGAo 16 215 semi-circles M
® 16 215 semi-circles M
Mo 16 215 semi-circles M
afo 16 219 seconds M
afy 13 238 sec/sec M
Model-2:
This model occurs once per satellite (Num_Sats_Total times)
GANSS Almanac Model Using NAV Keplerian Parameters
SV ID 6 --- --- M
e 16 221 dimensionless M
i 16 219 semi-circles M
OMEGADOT 16 2-38 semi-circles/sec M
SV Health 8 Boolean M
Al2 24 21 meters/?2 M
OMEGAo 24 223 semi-circles M
o 24 223 semi-circles M
Mo 24 223 semi-circles M
afo 11 2-20 seconds M
afy 11 238 sec/sec M
Model-3:
This model occurs once per satellite (Num_Sats_Total times)
GANSS Almanac Model Using Reduced Keplerian Parameters
SV ID 6 --- --- M
Sa 8 2+9 meters M
Qo 7 26 semi-cicles M
do 7 26 semi-circles M
L1 Health 1 --- --- M
L2 Health 1 --- --- M
L5 Health 1 --- --- M
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Model-4:
This model occurs once per satellite (Num_Sats_Total times)
GANSS Almanac Model Using Midi Keplerian Parameters

SV ID 6 - --- M
e 11 2716 --- M
i 11 214 semi-circles M
Q dot 11 233 semi-circles/sec M
SQrtA 17 24 meters!’? M
Qo 16 215 semi-circles M
) 16 215 semi-circles M
Mo 16 215 semi-circles M
aro 11 220 seconds M
an 10 237 sec/sec M
L1 Health 1 --- --- M
L2 Health 1 --- --- M
L5 Health 1 --- --- M

Model-5:
This model occurs once per satellite (Num_Sats_Total times)
GANSS Almanac Model Using GLONASS Keplerian Parameters

NA 11 1 days M
nA 5 1 --- M
Hn? 5 1 --- M
AnP 21 220 semi-circles M
tan? 21 25 seconds M
Ain® 18 220 semi-circles M
ATA 22 29 seconds/orbit M
period
AT _DOTA 7 2:14 seconds/orbit M
period?
en 15 220 --- M
o 16 215 semi-circles M
™ 10 2-18 seconds M
Ci 1 1 --- M
Mn? 2 1 --- O
Model-6:

This model occurs once per satellite (Num_Sats_Total times)
GANSS Almanac Model Using SBAS ECEF Parameters

Data ID 2 1 -- M
SV ID 6 -- -- M
Health 8 -- -- M
Xae 15 2600 meters M
Yo 15 2600 meters M
Zc 9 26000 meters M
Xc Rate-of-Change 3 10 meters/sec M
Y Rate-of-Change 3 10 meters/sec M
Zc Rate-of-Change 4 40,96 meters/sec M
to 11 64 seconds M

Model-7:
This model occurs once per satellite (Num_Sats_Total times)
GANSS Almanac Model Using BDS Keplerian Parameters

SV _ID -- M
toa 8 212 seconds O(note 2)
Al2 24 211 meters1/2 M
e 17 221 -- M
) 24 228 semi-circles M
Mo 24 228 semi-circles M
Qo 24 22 semi-circles M
Q dot 17 238 semi-circles/sec M
Si 16 219 semi-circles M
ao 11 220 seconds M
a1 11 2-38 sec/sec M
Hea 9 -- -- O (note 3)
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NOTE 2: This field may be present if the toa is not the same for all SVs; otherwise it is
not present and the toa is provided in GANSSAImanacModel

NOTE 3: This IE is mandatory present if the IE "SV ID" is between 0 and 29 and not
needed otherwise.

Num_Sats Total

Thisfield specifies the total number of satellitesin GANSS Almanac Model.
Range: 1-36

Week Number

This field specifies the Almanac reference week number in GNSS specific system time to which the Almanac
Reference Time Toais referenced, modulo 256 weeks. If Teais not included in GANSS Almanac Model, the M S shall
ignore the Week Number.

Range: 0-255

NOTE: In case of Galileo, the amanac reference week number WN, natively contains only the 2 LSB's[11,
section 5.1.10].

Toa

This field specifies the Almanac Reference Time common to al satellitesin GANSS Almanac Model Using Keplerian
Parameters given in GNSS specific system time.

Range: 0-255

In case of GNSS-ID does not indicate Galileo, the scale factor is 212 seconds. In case of GNSS-ID does indicate Galileo,
the scale factor is 600 seconds.

NOTE: Range extension of T, may be present in the GANSS Almanac Model Extension-R12 element (Table
A.55.25), if GANSS-ID indicates Galileo.

|ODa
This field specifies the I ssue-Of-Data common to all satellitesin GANSS Almanac Model using Keplerian Parameters.
Range: 0-3

NOTE: Range extension of IOD, may be present in the GANSS Almanac Model Extension-R12 element (Table
A.55.25), if GANSS-ID indicates Galileo.

SV_ID

Thisfield identifies the satellite for which the GANSS Almanac Model is given. The interpretation of SV ID is defined
in Table A.10.14.

Range: 0-63

SV Status INAV

Thisfield containsthe I/NAV health status bits [11, section 5.1.10].
SV Status FNAV

Thisfield contains the F/NAV health status bits [11, section 5.1.10]. If the MS is supporting multiple Galileo signals,
the SMLC shall include this field.

GANSSUTC Model

The GANSS UTC Moddl field contains a set of parameters needed to relate GNSS system time to Universal Time
Coordinate (UTC). All of the fieldsin the GANSS UTC Model are mandatory when the field is present. The UTC time
standard, UTC(K), is GNSS specific. E.g., if GANSS ID indicates QZSS, GANSS UTC Model field contains a set of
parameters needed to relate QZST to UTC(NICT).
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Table A.55: GANSS UTC Model (Model-1)

Parameter # Bits Scale Factor Units Incl.
A1 24 250 sec/sec C
Ao 32 230 seconds C
fot 8 212 seconds C
WN; 8 1 weeks C
AtLs 8 1 seconds C
WNLsr 8 1 weeks C
DN 8 1 days C
AtLsF 8 1 seconds C

GANSS Ephemeris Extension

The GANSS Ephemeris extension contains parameters designed to extend the time of applicability of the Ephemeris
terms by the continuous addition of the delta ephemeris terms to the respective terms of the referenced ephemeris.

This message can provide extension information for every satellite for many days into the future; doing so may create a
large message, thus care must be taken to consider the transport bandwidth. The SMLC can limit the duration of the
extension to decrease the message size. For exampleif the extension duration is limited to twelve hours the payload
will be approximately 2,000 octets, for atypical 27 satellite constellation.

Table A.55.2: GANSS Ephemeris Extension

Parameter #Bits | Scale Factor Units Incl.
ganssEphemerisHeader See Table A.55.3 (0]
ganssReferenceSet See Table A.55.5 @)
ganssEphemerisDeltaMatrix | List of GANSSEphemerisDeltaEpochs ®)

Table A.55.3: GANSS Ephemeris Header

Parameter | #Bits | ScaleFactor | Units | Incl.
GANSS Ephemeris Extension (Once per message)
timeAtEstimation See Table A.55.4 - M
validityPeriod 3 1 Hours M
ephemerisExtensionDuration | 9 1 Hours M
Timeat Estimation
The Time at Estimation provides the GANSS time at which the ephemeris extensions were created.
Table A.55.4: Time at Estimation
Parameter # Bits | Scale Factor Units Incl.
GANSS Day of Estimation 13 1 Day M
GANSS TOD of Estimation 17 1 Seconds M

GANSS Day of Estimation

This field specifies the sequential number of days (with day count starting at 0) from the origin of the GNSS system
time indicated by GANSS TIME_ID modulo 8192 days (about 22 years) of the time that the estimation was
determined. The GNSS system time origin is defined in Table A.34 for each GANSS.

Range: 0- 8191 days

GANSS TOD of Estimation

Integer number of GANSS TOD seconds within the current day of the time that the estimation was determined.
Range: 0-86399s.

Validity Period
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The validityPeriod indicates the validity period of the GANSS Reference Set. It also indicates the default validity
period of each individual delta ephemeris packet in the case that the individual validityPeriod is not present in the
GANSS Delta Epoch Header (see Table A.55.8). It is the length of time that the GANSS Reference Set isintended to
last and, if applicable, it isthe length of time that the ephemeris constructed by application of the deltaisintended to
last.

Range: 1-8hours.
Ephemeris Extension Duration

The Ephemeris Extension duration indicates the total block of time measured in units of hours that the extended
ephemeris covers.

Range: 1-512 Hours.

The ganssEphemeris header is mandatory only once in the delivery of the GANSS Ephemeris Extension message

GANSS Reference Set
Table A.55.5: GANSS Reference Set
Parameter Presence Note
GANSS Reference Orbit M See Table A.55.6
GANSS Reference Orbit
Table A.55.6: GANSS Reference Orbit
Parameter # Bits Scale Factor Units Incl.

sviD 6 1 - M

ganssOrbitModel See Table A.29.g -- M

ganssClockModel | See Table A.49.1 -- M
SvID

The satellite vehicle ID identifying to which satellite the following orbital and clock model apply. The interpretation of
SV ID isdefined in Table A.10.14.

GANSS OrbitM odel

Thisfield isastructure that contains the Reference Nav Model (see Table A.29.g) satellite orbit information upon
which all subsequent deltainformation will be applied to create the next ephemeris for use in navigation.

GANSS ClockM odel

Thisfield isastructure that contains the satellite clock model upon which all subsequent clock information will be
applied to create the next clock model for usein navigation.

GANSA Ephemeris Delta Matrix

GANSS Ephemeris Delta Matrix isalist of GANSS Ephemeris Delta Epochs. Each epoch isindicated by a unique
segNum. Each epoch corresponds to a specific update interval and contains a delta epoch header and ephemeris delta
elements for all PRNs for that epoch.

GANSS Ephemeris Delta Epoch

Table A.55.7: GANSS Ephemeris Delta Epoch

Parameter Note Incl.
ganssDeltaEpochHeader See Table A.55.8 (0]
ganssDeltaElementList List of GANSS Ephemeris Delta Elements M

GANSS Delta Epoch Header
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Table A.55.8: GANSS Delta Epoch Header

Parameter # Bits Scale Factor Units Incl.
validityPeriod 3 1 Hours o
ephemerisDeltaSizes See Table A.55.9 o
ephemerisDeltaScales See Table A.55.10 (0]

Validity Period

The validityPeriod indicates the validity period of each individual delta ephemeris packet. It isthe length of time that
the ephemeris constructed by application of the deltaisintended to last. If not present then the default validityPeriod in
the GANSS Ephemeris Header |E applies (see Table A.55.3).

Range: 1-8hours.
Ephemeris Delta Sizes

Thisfield isastructure that indicates the bit sizes for all the fields in the GANSS Ephemeris Delta structure

Table A.55.9: GANSS Ephemeris Delta Sizes

Parameter # Bits Scale Factor Units Incl.
bitSize delta_® 5 1 M
bitSize delta_An 4 1 M
bitSize delta MO 5 1 M
bitSize delta OMEGAdot | 5 1 M
bitSize delta_e 5 1 M
bitSize_delta_ldot 4 1 M
bitSize_delta_sqgrtA 5 1 M
bitSize delta_i0 5 1 M
bitSize _delta OMEGAOQ 5 1 M
bitSize delta_Crs 4 1 M
bitSize delta_Cis 4 1 M
bitSize_delta_Cus 4 1 M
bitSize delta_Crc 4 1 M
bitSize delta_Cic 4 1 M
bitSize delta Cuc 4 1 M
bitSize_delta_tgdl 4 1 M
bitSize_delta_tgd2 4 1 M

Ephemeris Delta Scales

Thisfield isastructure that indicates the scale factor modifiers for al the fields in the GANSS Ephemeris Delta
structure.
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Table A.55.10: GANSS Ephemeris Delta Scales

Parameter # Bits Scale Factor Units Incl
scale delta_ o 5 1 M
scale delta_An 5 1 M
scale delta_ MO 5 1 M
scale _delta. OMEGAdot | 5 1 M
scale delta_e 5 1 M
scale_delta_Idot 5 1 M
scale_delta_sqrtA 5 1 M
scale_delta_i0 5 1 M
scale delta OMEGAOQO 5 1 M
scale delta Crs 5 1 M
scale delta_Cis 5 1 M
scale_delta_Cus 5 1 M
scale_delta_Crc 5 1 M
scale_delta_Cic 5 1 M
scale delta_Cuc 5 1 M
scale_delta_tgdil 5 1 M
scale_delta_tgd2 5 1 M

GANSS Delta Element List
GANSS DeltaElement List isalist of GANSS Ephemeris Delta Elements
Ephemeris Delta Element

Each GANSS Ephemeris Delta element is uniquely identified by the pair (segNum, sv_ID) and it is defined as a
structure as shown in table A.55.11. The MS should parse the octet string according to the fields specified in table
A.55.4. Each element in table A.55.4 but for seqNum and sv_ID should be treated as a signed integer. Each Ephemeris
deltaistransmitted as an octet string of up to 49 octets. The actual number of octets is determined by the size of the bit
fieldsin the GPS_Ephemeris _Delta Sizestable (table A.55.9). Each set of up to 49 octets represents a single extension
for asingle satellite vehicle. Each set encodes the satellite vehicle ID and the sequence number. The sequence number
specifies the order in which the individual ephemeris extension elements are assembled as time marches forward to
create the next ephemeris. The sequence number isthe same for al satellite vehicle IDs for a particular update period.

Table A.55.11: GANSS Ephemeris Delta Element

Parameter # Bits Default # Scale Factor Default Units Incl.
Bits Scale
sequenceNum 7 1 1 M
sviD 6 1 1 --- M
delta ® 1..32 (1) 21 2:16%0-31  D15+2-31(2) 231 semi-circles M
delta_An 1..16 (1) 12 2:16x0-43 | p15+2-43 (2) 243 semi-circles/sec M
delta_MO 1.32 (1) 21 2:16x0-31 | 215+2-31 (2) 238t semi-circles M
delta_ OMEGAdot 1..24 (1) 13 2:16%2-43 | 2154243 (2) 243 semi-circles/sec M
delta_e 1..32 (1) 18 2164233 215%2:33 2 2% M
delta_Idot 1..14 (1) 11 2:16%0-43  215+2-43 (2) 243 semi-circles/sec M
delta_sqrtA 1..32 (1) 14 2:16x0-19 | 21542-19 (2) 219 meters1/2 M
delta_i0 1.32 (1) 14 2:16x0-31 | 215+2-31 (2) 238t semi-circles M
delta_ OMEGAO 1.32 (1) 14 2:16x0-31 | 215+2-31 (2) 238t semi-circles M
delta_Crs 1.16 (1) 12 2:16%2:5 | 215%2°5 () 25 meters M
delta_Cis 1.16 (1) 11 2:16%2-29 | 215%2-29 (2) 220 radians M
delta_Cus 1..16 (1) 12 2:16%0-29  215+2-29 (2) 229 radians M
delta_Crc 1.16 (1) 12 2:16x2°5 | 215%25 (2) 25 meters M
delta_Cic 1.16 (1) 11 2:16%0-29 | 21542-29 (2) 229 radians M
delta_Cuc 1.16 (1) 12 2:16%0-29 | 21542-29 (2) 229 radians M
delta_tgdl 1.16 (1) 2 2:16%2-31 | 215+2-31 (2) 23 seconds M
delta_tgd2 1.16 (1) 2 2:16%2-31 | 215+2-31 (2) 23 seconds M

(1) The number of bits of each signed integer field isvariable and it isindicated once for all numEphemerisDeltas
by the structure ephemerisDeltasSizes. When the ephemerisDeltaSizes field is not present, the values found in
the columns "Default # Bits" shall be used.
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(2) The scale factor of each parameter is variable around the default scale factor. The variation for each field is
indicated once for al numEphemerisDeltas by the structure ephemerisDeltasScales. For example, if the scale
factor modifier for delta_omega has avalue of 4, the scale factor for delta_omegais 24 * 231, When the
ephemerisDeltaScalesis not used, the values found in the column "Default Scale” shall be used.

sequenceNum

Thisfield indicates the order of the Ephemeris deltaterms. The ephemeris constructed for use in satellite positioning is
built by adding the delta terms to the referenced GANSS _Navigation Model in the order dictated by this sequence
number. The sequence number shall remain the same for each svID in a group of Ephemeris Deltas corresponding to a
particular update epoch.

sviD
Thisfield identifies the satellite ID within a particular sequenceNum.

These fields, with the exception of sequenceNum and svID, specify the deltas to be added to the existing Ephemeris to
create anew Ephemeris suite that is extended from its predecessor by the time provided in the "validityPeriod"
parameter. To compute the time of ephemeris for the newly constructed ephemeris, validityPeriod is added to the
preceding toe. The ephemeristime of clock (toc) is set equal to the toe.

For each of the other ephemeris terms the corresponding delta ephemeristerm is added in order to create the updated
ephemeris. Theterms delta MO, delta i0, and delta OMEGAO of the delta ephemeris must be extrapolated prior to the
addition of the deltaterms as follows:

Mgy = Mog, +delta_Mg,, +( l:s +An,)-dt
i)

Where # isthe WGS 84 value of the earth's gravitational constant for GANSS user, and A is the semi-major axis
associated with this satellite's update. The extrapolation of delta_ MO, uses the prior set's sgrtA term to compute A .

OMEGAQ;j+1y)=OMEGAQ;) +deltaOMEGAOg;)+OM EGAdot* dt
i0 (+1) = i0g) + delta_i0g)+Idotg) * dt

Where dt is equal to validityPeriod* 3600. The terms af0, and af1 from the GANSS clock model must be extrapolated as
follows:

af0g+1) = afO) + af 1)* dt + af2;)* dt?
af ey = aflg + 2* af 25 * dt
af2i+1) = af2g
Where af0, af1, and af2 are the clock model terms as shown in table A.49.1.

The following demonstrates the application of the ephemeris extension technique. Assume the validityPeriod = 5,
representing: (5+1)hours = 6 hours, and the GANSS Navigation model for a particular satellite, identified by the
reference 10D has atoe = 0 seconds.

The toe for sequenceNumber 1 is computed by adding the validityPeriod to the initial toe of 0 as0 + 6 hours =0 +
21600 seconds. The new ephemerisis constructed by adding the delta ephemeris terms from set 1 to the reference
ephemeris creating the new ephemeris, which will be used for the next six hours. For the five termslisted above
(delta_ MO, delta_iO, delta. OMEGADO, af0, and af 1) the extrapolation described must occur prior to the addition of the
deltaterm. Of course if one of these three delta ephemeris terms was provided in full viathe exception table then the
extrapolation is unnecessary and the exception term combined with the delta_ephemeristermis used directly.

The next ephemeris computation will occur by adding the validityPeriod to the current toe of 21600 as: 21600 + 6 hours
= 21600 + 21600 = 43200. The ephemeris delta terms from set two are added to the ephemeris resulting from the prior
addition to create the next ephemeris. Thisis done for each satellite vehicle ID listed in the provided satellite list
indicated in the ganssSatRef field.

GANSS Ephemeris Extension check
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The GANSS Ephemeris Extension check provides information about non foreseen events that occurred during the
period starting at the ganssBeginTime to the current time. An event is signified through a bit string . Each bits refersto
If abitisclear inthe eventOccured field it indicates that a satellite maneuver has not occurred since the ganssBeginTime nor is

one PRN. If ahit is set to one, this means that the ephemeris extension is no longer valid for this specific PRN. In order
to indicate planned future manuvers an end time is provided. The SMLC can indicate that afuture event is planned
between the current time and the end time of this ephemeris extension.

Table A.55.12: Ephemeris Extension check

Parameter Presence Note
ganssBeginTime M See Table A.55.13
ganssEndTime M See Table A.55.14
ganssSatEventsinfo M See Table A.55.15

GANSS Begin Time

The GANSS begin time corresponds to the GANSS Day and GANSS Seconds of Estimation of the ephemeris
extensions block.

Table A.55.13: GANSS Begin Time

Parameter # Bits Scale Factor Units Incl.
GANSS Day 13 1 Day M
GANSS TOD 17 1 Seconds | M

GANSSENd Time

The GANSS end time represents the final time the Ephemeris extensionis valid.

Table A.55.14: GANSS End Time

Parameter # Bits Scale Factor Units Incl.
GANSS Day 13 1 Day M
GANSS TOD 17 1 Seconds | M

GANSS Sat Event Information

This|E is designed to indicate events that have or may occur between the ganssBeginTime and the ganssEndTime.

Table A.55.15: GANSS Sat Event Information

Parameter # Bits Scale Factor Units Incl.
EventOccurred 64 - - M
FutureEventNoted 64 - - M

EventOccurred
FutureEventNoted

If abit isset in the futureEventNoted field it indicates that a maneuver is planned during the time period between
current time plus sixty minutes and gansseEndTime

SBASID

If GANSS ID indicates SBAS, this field defines the specific SBAS for which the GANSS specific assistance data are
provided according to Table A.55.16.
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Table A.55.16: SBAS ID

SBAS Value of SBAS ID
WAAS 0
EGNOS 1
MSAS 2
GAGAN 3
Reserved 4-7

GANSS Additional UTC M odel

The GANSS Additional UTC Model field contains several sets of parameters needed to relate GNSS system time to
Universal Time Coordinate (UTC), asdefined in [12, 13, 14, 15, 16, 17]. Only one parameter set can be included in one
GANSS Additional UTC Model and which set of parameters to include depends on the GANSS-ID and MS
capabilities.

The UTC time standard, UTC(K), is GNSS specific. E.g., if GANSS ID indicates QZSS, GANSS Additional UTC
Model field contains a set of parameters needed to relate QZST to UTC(NICT). If GANSS ID indicates Modernized
GPS, GANSS Additional UTC Modé field contains a set of parameters needed to relate GPS system time to
UTC(USNO). If GANSS ID indicates GLONASS, GANSS Additional UTC Model field contains a set of parameters
needed to relate GLONASS system time to UTC(RU). If GANSS ID indicates SBAS, GANSS Additional UTC Model
field contains a set of parameters needed to relate SBAS network time for the SBAS indicated by SBASID to the UTC
standard defined by the UTC Standard ID. If GANSS ID indicates BDS, GANSS Additional UTC Model field contains
aset of parameters needed to relate BDS systemtimeto UTC (NTSC).
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Table A.55.17: GANSS Additional UTC Model

Parameter | #Bits | Scale Factor | Units | Incl.
One of the following models can be included:
Model-2 (as defined in [12,13,14,16])
Ao-n 16 2% seconds co
Ain 13 251 sec/sec co
Az 7 268 sec/sec? c
AtLs 8 1 seconds c
tot 16 24 seconds c®
WNot 13 1 weeks c®
WNLse 8 1 weeks co
DN 4 1 days c®
AtLsk 8 1 seconds c®
Model-3 (as defined in [17])
NA 11 1 days cw
Te 32 231 seconds c®w
B1 11 210 seconds o’
B2 10 216 sec/msd 0@
KP 2 1 --- O
Model-4 (as defined in [15], Message Type 12)
AzwnT 24 250 sec/sec c®
AownT 32 230 seconds co
tot 8 212 seconds co
WN 8 1 weeks c®
AtLs 8 1 seconds c
WNLsr 8 1 weeks c®
DN 8 1 days cw
Atise 8 1 seconds co
uTC 3 1 - cw
Standard
ID
Model-5 (as defined in [18])
Aoutc 32 2% Seconds cw
Axutc 24 250 sec/sec c®
Atis 8 1 Seconds cw
WNLse 8 1 Weeks co
DN 8 1 Days c®
AtLse 8 1 Seconds c®
Note 1: All of these fields shall be present together, or none of
them shall be present.
Note 2: If the optional elements are included, both elements shall be
included.

UTC Standard ID

If GANSSID indicates SBAS, thisfield indicates the UTC standard used for the SBAS network time indicated by
SBASID to UTC relation as defined in Table A.55.18 ( [15], Message Type 12).

Table A.55.18: UTC Standard ID

UTC Standard Value of UTC
Standard ID
UTC as operated by the Communications Research Laboratory (CRL), Tokyo, Japan 0
UTC as operated by the National Institute of Standards and Technology (NIST) 1
UTC as operated by the U. S. Naval Observatory (USNO) 2
UTC as operated by the International Bureau of Weights and Measures (BIPM) 3
Reserved for future definition 4-7

GANSS Auxiliary Information
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Thisfield contains additional information dependent on the GANSS ID and is shown in Table A.55.19. If GANSS
Auxiliary Information is provided together with other satellite dependent GANSS assistance data (i.e., any of DGANSS
Corrections, GANSS Navigation Model, GANSS Data Bit Assistance, or GANSS Reference Measurement Information
|Es) and RRLP pseudo-segmentation is used, the GANSS Auxiliary Information should be provided for the same
satellites and in the same RRLP segment as the other satellite dependent GANSS assi stance data.

Table A.55.19: GANSS Auxiliary Information Parameter Format

Parameter | Range |  Bits | Resolution [ Incl.
One of the following group of elements can be included, dependent on the GANSS ID
The following fields may only be present if GANSS ID indicates Modernized GPS and occur once per satellite
(N_SAT times):
SV ID 0-63 6 M
Signals Available Table A.59 8 M
The following fields may only be present if GANSS ID indicates GLONASS and occur once per satellite
(N_SAT times):

SV ID 0-63 6 M

Signals Available Table A.59 8 M

Channel number -7-13 5 --- M
SV_ID

Thisfield specifies the SV for which the GANSS Auxiliary Information is given. The interpretation of SV 1D is defined
in Table A.10.14.

Range: 0-63
Signals Available

Thisfield indicates the ranging signals supported by the satellite indicated by SV ID. Thisfield is given as a bit string
as shown in Table A.59 for aparticular GANSS. If abit is set to '1' it indicates that the satellite identified by SV 1D
transmits ranging signals according to the signal correspondence in Table A.59. If abit isset to '0" it indicates that the
corresponding signal is not supported on the satellite identified by SV ID.

Channel number
Thisfield indicates the GLONASS carrier frequency number of the satellite identified by SV 1D, as defined in [17].
DGANSS Corrections Validity Period

This element is an extension to the DGANSS Corrections | E and provides the validity period of the differential
corrections for each satellite and signal included in the DGANSS Corrections |E (see Table A.43). This element may
only beincluded if the DGANSS Corrections |E isincluded in the GANSS Generic Assistance Data element.

Table A.55.20: DGANSS Corrections Validity Period

Parameter # Bits Scale Factor Range Units Incl.

N_SGN_TYPE 2 1 1-3 M
The following fields occur once per GANSS signal type (N_SGN_TYPE times)
GANSS_Signal_ID 3 M
N_SAT 4 1 1-16 M
The following fields occur once per satellite (N_SAT times)
SV_ID 6 0-63 - M
UDRE Growth Rate 3 0-7 M
Time of Validity for 3 0-7 M
UDRE Growth Rate

N_SGN_TYPE

Thisfield indicates the number of GNSS signal types included in DGANSS Corrections Validity Period IE. Thisfield
shall be set to the same value asthe N_SGN_TY PE parameter in the DGANSS Corrections element in Table A.43.

GANSS_Signal_ID
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DGANSS corrections validity period are provided per GNSS signal type identified by GANSS Signal_ID. The
supported signals are listed in Table A.59. Thisfield shall be set to the same value asthe GANSS_Signal_ID parameter
in the DGANSS Corrections element in Table A.43.

N_SAT

Thisfield indicates the number of satellites for which differential corrections validity period is available. Thisfield
shall be set to the same value asthe N_SAT parameter in the DGANSS Corrections element in Table A.43.

SV_ID

Thisfield identifies the satellite for which the corrections validity period is applicable. Theinterpretation of SV ID is
defined in Table A.10.14. The UDRE Growth Rate and Time of Validity for UDRE Growth Rate | Es shall be included
for the same SV_IDs as the differential correctionsin Table A.43 are provided.

UDRE Growth Rate

Thisfield provides an estimate of the growth rate of uncertainty (1-c) in the corrections for the particular satellite
identified by SV_ID. The estimated UDRE at time value specified in the "Time of Validity for UDRE Growth Rate" t1
is calculated as follows:

UDRE(to+t1) = UDRE(to) x UDRE Growth Rate

where tg is the DGANSS Reference Time for which the correctionsin Table A.43 are valid, t; isthe "Time of Validity
for UDRE Growth Rate" field as shown in Table A.55.21, UDRE(ty) isthe User Differential Range Error field as
provided in Table A.43, and "UDRE Growth Rate" field is the factor as shown in Table A.55.21.

Table A.55.21: Values of UDRE Growth Rate IE

Value Indication
000 1,5
001 2
010 4
011 6
100 8
101 10
110 12
111 16

Time of Validity for UDRE Growth Rate

Thisfield specifies the time when the "UDRE Growth Rate" field applies. The meaning of the values for thisfield is
described in Table A.55.21a

Table A.55.21a: Time of Validity for UDRE Growth Rate IE

Value Indication
[seconds]
000 20
001 40
010 80
011 160
100 320
101 640
110 1280
111 2560

GANSS Time M odel Extension

This element is an extension to the GANSS Time Model |E and is shown in Table A.55.22. If GANSS Time Model is
provided by the SMLC, the GANSS Time Model Extension shall also be provided.
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NOTE: For reasons of backward compatibility, this IE is not defined for a Release 9 or earlier SMLC and would
be ignored, when received, by a Release 9 or earlier MS. This means that when the element is expected
but is not received, the SMLC isRelease 9 or earlier.

Table A.55.22: GANSS Time Model Extension

Parameter # Bits | Scale Factor Range Units Incl.
GNSS TO_ID 3 M
Delta T 8 1 -128 - 127 seconds M
GNSS TO_ID

Thisfield isthe same as defined in Table A.41 and specifies GNSS for which the GANSS Time Model Extensionis
provided.

DeltaT

Thisfield specifies the integer seconds of the GNSS-GNSS Time Offset provided in the GANSS Time Model in Table
A4l

GANSS Refer ence M easur ement Extension

This element is an extension to the GANSS Reference Measurement Information IE and is shown in Table A.55.23. If
GANSS Reference Measurement Information is provided by the SMLC, the GANSS Reference Measurement
Extension shall also be provided.

NOTE: For reasons of backward compatibility, this1E is not defined for a Release 9 or earlier SMLC and would
be ignored, when received, by a Release 9 or earlier MS. This means that when the element is expected
but is not received, the SMLC is Release 9 or earlier.

Table A.55.23: GANSS Reference Measurement Extension

Parameter # Bits Scale Factor Range Units Incl.
Num_Sat 4 1 0-15 M
The following fields occur once per satellite (Num_Sat times)
SV_ID 6 0-63 -- M
Azimuth LSB 4 0,703125 0-10,546875 degrees M
Elevation LSB 4 0,703125 0-10,546875 degrees M

Num_Sat

Thisfield indicates the number of satellites for which GANSS Reference Measurement is provided. Thisfield shall be
set to the same value as the Num_Sat parameter in the GANSS Reference Measurement Information element in Table
A.52.

SV_ID

Thisfield identifies the satellite for which the GANSS Reference Measurement is provided. This field shall be set to the
same value asthe SV_ID field in Table A.52.

Azimuth LSB

Thisfield specifies the 4 least significant bits of the satellite azimuth angle. The 5 most significant bits are provided in
the Azimuth field in Table A.52. The full satellite azimuth is constructed as "Azimuth" x 11,.25 + "Azimuth LSB" x
0,703125 degrees.

Elevation L SB

Thisfield specifiesthe 4 least significant bits of the satellite elevation angle. The 5 most significant bits are provided in
the Elevation field in Table A.52. The full satellite elevation is constructed as "Elevation" x 11,25 + "Elevation LSB" x
0,703125 degrees.

GANSS Almanac Model Extension

ETSI



3GPP TS 44.031 version 19.0.0 Release 19 156 ETSI TS 144 031 V19.0.0 (2025-10)

This element is an extension to the GANSS Almanac Model I1E and is shown in Table A.55.24. If GANSS Almanac
Model is provided by the SMLC, the GANSS Almanac Model Extension shall also be provided.

NOTE: For reasons of backward compatibility, this IE isnot defined for a Release 9 or earlier SMLC and would
be ignored, when received, by a Release 9 or earlier MS. This means that when the element is expected
but is not received, the SMLC is Release 9 or earlier.

Table A.55.24: GANSS Almanac Model Extension

Parameter # Bits | Scale Factor Range Units Incl.
Complete Almanac Provided 1 --- --- Boolean M

Complete Almanac Provided

Thisfield indicates whether the SMLC provided Almanac for the full GANSS constellation or not. TRUE means
complete GANSS almanac is provided.

GANSS Almanac Model Extension-R12

This element is an extension to the GANSS Almanac Model |E and is shown in Table A.55.25. It isused only if
GANSS-ID is Galileo in this version of protocol.

Table A.55.25: GANSS Almanac Model Extension-R12

Parameter # Bits Scale Factor Units Incl.
Toa-Ext 10 600 S O (note 1)
IODa-Ext 4 -- -- O (note 2)
NOTE 1: If Toa in GANSS Almanac Model element (Table A.54) is present, this field shall not be
present.

NOTE 2: If IODain GANSS Almanac Model element (Table A.54) is present, this field shall not
be present.

Toa-Ext

This field specifies the Almanac Reference Time common to all satellitesin GANSS Almanac Model using Keplerian
Parameters given in GNSS specific system time.

Range: 256 - 1023
In case of GNSS-ID does indicate Galileo, the scale factor is 600 seconds.
|ODa-Ext
Thisfield specifies the | ssue-Of-Data common to all satellitesin GANSS Almanac Model using Keplerian Parameters.
Range:4 - 15
GANSS Reference M easurement Extension-R12

This element is an extension to the GANSS Reference Measurement Information |E and is shown in Table A.55.25.a.
The SMLC should include thisfield only if supported by the MS.

Table A.55.25.a: GANSS Reference Measurement Extension-R12

Parameter # Bits Scale Factor Range Units Incl.
GANSS_Signal_ID 3 0-7 M
Confidence 7 1 0-100 percent (@)
Num_Sat 4 1 0-15 --- (@)

The following fields, if included, occur once per satellite (Num_Sat times)
SV_ID 6 0-63 - M
Doppler Uncertainty 3 60, 80, 100, m/s M
Extension 120, 'No
Information’
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GANSS _Signal_ID
Thisfield specifiesthe GNSS signal type. The supported signals are listed in Table A.59.
Confidence

Thisfield specifies the confidence level of the reference location area or volume used to calculate the GANSS
Reference Measurement parameters (search windows). A high percentage value (e.g., 98% or more) indicatesto the MS
that the provided search windows are reliable. The SMLC should include this field to indicate the confidence level of
the provided information.

Range: 0-100

Num_Sat

Thisfield indicates the number of satellites for which GANSS Reference Measurement Extension-R12 is provided.
SV ID

Thisfield identifies the satellite for which the GANSS Reference Measurement Extension-R12 is provided.
Doppler Uncertainty Extension

If thisfield is present, the M S that supports thisfield shall ignore the Doppler Uncertainty (Table A.52) field. Thisfield
specifies additional Doppler uncertainty values. It is defined such that the Doppler experienced by a stationary MSisin
the range [ Doppler-Doppler Uncertainty Extension] to [Doppler+Doppler Uncertainty Extension]. Doppler Uncertainty
Extension is given in unit of m/s by multiplying the Doppler Uncertainty Extension value in Hz by the nominal
wavelength of the assisted signal.

Enumerated values define 60 m/s, 80 m/s, 100 m/s, 120 m/s, and "No Information"”.
DBDS Corrections
These fields specify the DBDS corrections to be used by the MS.

Table A.55.25.b: DBDS Corrections

Parameter | #Bits | Scale Factor | Range | Units | Incl.
The following fields occur once per message
N_SGN_TYPE 2 1 1-3 M
DBDS Reference Time 12 1 0-3599 seconds M
The following fields occur once per GANSS signal type (N_SGN_TYPE times)
N_SAT 6 1 1-64 M
DBDS Signal ID 3 M
The following fields occur once per satellite (N_SAT times)
SV_ID 6 0-63 M
UDREI 4 0-15 M
RURAI 4 0-15 M
Delta T 13 0.1 -409.5 — 409.5 | meters M

DBDS Reference Time

Thisfield indicates the baseline time for which the DBDS corrections are valid as modulo 3600 s. DBDS Reference
Timeisgivenin BDS system time.

Range: 0-3599s
DBDS Signal_ID

DBDS corrections are provided per BDS signal type identified by BDS Signal_ID. The supported signals are listed in
Table A.59.

UDREI
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UDRE is used to describe the error of equivalent clock correction in meters. It isindicated by user differential range
error index (UDREI). It occupies 4 bits for each satellite within the range of 1~15 and the update rate is 3 seconds. The
corresponding relationship between UDRE and UDREI is shown in A.55.26.

Table A.55.26: UDREI definitions

UDREI UDRE
(meters, 99.9%)
0 1
1 1.5
2 2
3 3
4 4
5 5
6 6
7 8
8 10
9 15
10 20
11 50
12 100
13 150
14 Not monitored
15 Not available

RURAI

Regional User Range Accuracy (RURA) is used to describe the satellite signal pseudo-range error in meters.The
satellite signal integrity information isindicated with the Regional User Range Accuracy Index (RURAL). It occupies 4
bits for each satellite so the effective range of RURAI is0 to 15. See Table A.55.27 for the corresponding relationship

between RURAI and RURA.

Table A.55.27: RURAI definitions

RURAI RURA
(meters, 99.9%)

0 0.75
1 1
2 1.25
3 1.75
4 2.25
5 3
6 3.75
7 4.5
8 5.25
9 6
10 7.5
11 15
12 50
13 150
14 300
15 > 300.0

Deta T

The BDS differential correction information is expressed in equivalent clock correction (At). It occupies 13 bits for each
satellite with the unit and scale factor of meter and 0.1 respectively and is expressed with two's complement. The MSB

isfor the sign bit (+ or -).

BDS Grid M odel
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The BDS Grid Model parameters are used to estimate the ionospheric distortions on pseudoranges as described in [18]
on page 76.

Table A.55.28: BDS Grid Model

Parameter | #Bits | Scale Factor | Range | Units | Incl.
The following fields occur once per message
BDS Reference Time 12 1 0-3599 seconds M
N_IGP 9 1 1-3200 - M
The following fields occur once per IGP (N_IGP times®)

IGP number 9 -- 1...320 M
Vertical Delay 9 0.125 0-63.625 meters M

GIVEI 4 -- - - M

NOTE 1: Up to 16 instances are used in this version of the specification. The values 17 to 320 are
reserved for future use.

BDS Reference Time

Thisfield indicates the baseline time for which the BDS Grid Model are valid as modulo 3600 s. BDS Reference Time
isgivenin BDS system time.

Range: 0-3599s
|GP number
Thisfield indicates the ionospheric grid point (IGP) number as defined in [18].

Vertical DelayVertical delay is used to indicate the vertical ionosphere delay on B1l signal at thei® grid point,
expressed in scale factor of 0.125 and with unit of meters. The effective range of vertical delay is between 0 to 63.625
meters.

GIVEI

The grid ionosphere vertical error (GIVE) describes the delay correction accuracy at ionosphere grid pointsand is
indicated with GIVEI. See Table A.55.29 for the relationship between GIVEI and GIVE.

Table A.55.29: GIVEI definitions

GIVEI GIVE
(meters, 99.9%)
0 0.3
1 0.6
2 0.9
3 1.2
4 1.5
5 1.8
6 2.1
7 2.4
8 2.7
9 3
10 3.6
11 4.5
12 6
13 9
14 15
15 45
A4.2.7 GANSS Carrier-Phase Measurement Request Element

This element is optiona and controlsif the M S should return carrier-phase measurements in GANSS M easurement
Information IE or not to the SMLC. Theinclusion of this parameter implies use of measure Position Request. The
description isfound in sub-chapter 2.2.4d.
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A.4.2.8 GANSS TOD - GSM Time Association Request Element

This element is optional and controls if the MS should return GANSS TOD - GSM Time Association M easurements or
not to the SMLC. The inclusion of this parameter implies use of measure Position Request. The description isfound in
sub-chapter 2.2.4e.

A.5 Assistance Data Acknowledgement

A5.1 General

The M S sends the Assistance Data Acknowledgement component to the SMLC to indicate that it has received the
whole Assistance Data component.

A.6 Protocol Error

A.6.1 General

This component is used by the receiving entity (SMLC or MS) to indicate to the sending entity, that there is a problem
that prevents the receiving entity to receive a complete and understandable component.

This component has the following values:

Undefined;

Missing Component;

Incorrect Data;

Missing Information Element or Component Element;
Message Too Short;

Unknown Reference Number.

GRERWNEGS

A.6.2 Extended Reference IE

This|E shall beincluded in any Protocol Error message if and only if an Extended Reference | E was received in the
corresponding previous Measure Position Request or Assistance Data message.

NOTE: For reasons of backward compatibility, a Release 4 or earlier MS will not include this | E.
The Extended Reference | E contains the following elements.

SMLC code: an integer in the range 0-63. The value returned by atarget MS in a Protocol Error message shall
equal the value received from the SMLC in the earlier Measure Position Request or Assistance Data

message.

Transaction ID:  an integer in the range 0-262143 distinguishing different RRLP transactionsin different MSs
currently being served by the same SMLC. The value returned by atarget MSin a Protocol Error
message shall equal the val ue received from the SMLC in the earlier Measure Position Request or
Assistance Data message.

A7 Positioning Capability Request

A7.1 General

The SMLC sends the Positioning Capability Request component to the M S to request the M S positioning capabilities,
types of assistance data supported and any assistance data that may be needed. It contains the following elements.
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Table A.56: Positioning Capability Request component content

Element Type/Reference Presence
Extended Reference Extended Reference M
2.2.5
GANSS Position Method GANSS Position Method (@]
Parameters Parameters, Table A.58

A.8 Positioning Capability Response

A.8.1 General

The Positioning Capability Response is a RRLP component from the M S to the network. It is the response to the
Positioning Capability Request. It contains the following elements.

Table A.57: Positioning Capability Response component content

Element Type/Reference Presence
Extended Reference Extended Reference 2.2.5 M
Positioning Capabilities Positioning Capabilities 8.2.1 M
Assistance Data Supported Assistance Data Supported 8.2.2 0]
Assistance Data Needed Assistance Data Needed 8.2.3 0]

A.8.2 Elements

A.8.2.1 Positioning Capabilities

This element indicates the positioning methods and other positioning capabilities supported by the MS. The inclusion of
this element is mandatory.

The MS may indicate support for non-GANSS position methods and/or GANSS position methods. The MSindicatesits
support for non-GANSS position methods using a bit string with one bit representing each method, set to oneif the
method is supported and zero if it is not. The following Non-GANSS Position Methods can be identified:

- MSAssisted E-OTD;
- MSBased E-OTD;

- MSAssisted GPS;

- MSBasad GPS;

- Standalone GPS.

The MSindicates its support for GANSS position methods by providing the parameters shown in Table A.58 for each
GANSS system supported.

Table A.58: GANSS Position Method Support

GANSS Position Method Parameters
GANSS_ID
GANSS Position Method Types
GANSS Signals
SBAS ID

GANSS_ID

Range: 0-7
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Thisfield indicates the GANSS. The supported GANSS are defined in sub-clause A.4.2.6.2 (Table A.40). Absence of
thisfield indicates Galileo.

GANSS Position Method Types

For each supported GANSS system, the M S shall and SMLC may indicate which method types are supported. Thisis
represented using a bit string with one bit per method type where a one value indicates support and a zero value no
support. The following GANSS Method Types can be identified:

- MS Assisted;

- MS Based;

- Standalone.

GANSS Signals

For each supported GANSS system, the MS shall and SMLC may indicate which signals are supported. Thisis
represented using a bit string with one bit per signal where a one value indicates support and a zero value no support.
Theindividual signals are denoted generically assignall, signal2 etc. inthe ASN.1 in clause 5.I. Table A.59 shows the
signal correspondence for each defined GANSS system. Unfilled table entries indicate no assignment and shall either
not be included or set to zero if included.

The GANSS Signa Correspondence in Table A.59 is also used when a single signal is addressed (e.g., when reporting
GANSS measurements or providing GANSS assistance data). In this case, an Integer value is used to indicate the
signal, and the values 0 to 7 correspond to GANSS Signal 1 to 8, respectively.

Table A.59: GANSS Signal Correspondence

GANSS System | Signal 1 | Signal 2 | Signal 3 | Signal 4 | Signal5 | Signal 6 | Signal 7 | Signal 8
Galileo El Eba E5b E6 E5a+E5b
Modernized Lic L2C L5
GPS
SBAS L1
QZSSs QZs-L1 QZs- QZs- QZS-L5
L1C L2C
GLONASS Gl G2 G3
BDS B1l
SBAS_ID

If GANSSID in Table A.58 indicates support for SBAS, this field shall be present to indicate support of specific SBAS
using a bit map with one bit per SBAS where a one val ue indicates support and a zero value no support.

Table A.59.a: SBAS ID Correspondence

Bit 0

Bit 1

Bit 2

Bit 3

Bit 4

Bit 5

Bit 6

Bit 7

WAAS

EGNOS

MSAS

GAGAN

reserved

reserved

reserved

reserved

The MS shall also indicate whether it supports multiple measurement sets for the MS Assisted position methods listed
below. Thisis represented using a bit string with one bit representing each position method which is set to aone if
multiple measurement sets are supported for that method and to a zero if not. The following MS Assisted Position
M ethods associated with Multiple Measurement Sets can be identified:

- E-OTD;
- GPS
- GANSS
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A.8.2.2 Assistance Data Supported

This element indicates the types of assistance data that the MS supports for GPS and GANSS and is shown in Table
A.59.b.

Table A.59.b: Assistance Data Supported

GANSS Position Method Parameters
GPS Assistance Data
GANSS Assistance Data
GANSS Additional Assistance Data Choices

GPS Assistance Data

In the case of GPS, support for each of the following types of assistance data can be individually indicated using a bit
string in which a one value indicates support and a zero no support. The following GPS Assistance Indications can be
identified:

- Almanac;

- UTC modd;

- lonospheric Model;

- Navigation Modél;

- DGPS Corrections;

- Reference Location;

- Reference Time;

- Acquisition Assistance;

- Real Time Integrity;

- Ephemeris Extension;

- Ephemeris Extension Check;
- GPS Acquisition Assistance Extension-R12.
- DBDS Corrections

- BDSGrid Model

GANSS Assistance Data

In the case of GANSS, support for each of the following types of common assistance data is indicated using a bit string
in which each bit represents one type of assistance data and is set to a one to indicate support and a zero to indicate no
support. The following Common GANSS Assistance Indications can be identified:

- GANSS Reference Time;

- GANSS Reference Location;

- GANSS lonospheric Model;

- GANSS Additional 1onospheric Model;
- GANSS Earth Orientation Parameters.

The MSindicates its support for assistance data specific to each GANSS system by providing the parameters shown in
Table A.60 for each GANSS system supported.
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Table A.60: GANSS Assistance Support

GANSS Assistance Parameters
GANSS ID
GANSS Assistance

GANSS_ID
Range: 0-7

Thisfield indicates the GANSS. The supported GANSS are defined in sub-clause A.4.2.6.2 (Table A.40). Absence of
thisfield indicates Galileo.

GANSS Assistance

Supported GANSS Assistance datais indicated using a bit string in which each bit represents one type of assistance
dataand is set to a one to indicate support and a zero to indicate no support. The following types of Specific GANSS
Assistance Indications can be identified.

- GANSS Red Time Integrity;

- GANSS Differential Corrections,

- GANSS Almanac;

- GANSS Reference Measurement Information;
- GANSS Navigation Model;

- GANSSTimeModel GNSS-UTC;

- GANSS Time Model GNSS-GNSS;
- GANSS Data Bit Assistance;

- GANSS Ephemeris Extension;

- GANSS Ephemeris Extension Check;
- GANSS Additional UTC Model;

- GANSS Auxiliary Information;

- GANSS Reference Measurement Extension-R12.

GANSS Additional Assistance Data Choices

For GANSS Assistance Data elements for which multiple choices exist (GANSS Clock Model (Table A.49.1), GANSS
Orbit Model (Table A.49.2), GANSS Almanac Model (Table A.54), and GANSS UTC Model/Additional UTC Model
(Table A.55/A.55.17)) the MS and SML C shall support the native formats choice as defined in the relevant ICDs for
each GANSS signal. The MS can indicate which additional non-native choice(s) is(are) supported for a particular
GANSS using a bit map with one bit per model where a one value indicates support and a zero value no support. Note
that native support need not be indicated in this bit map.
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Table A.61: GANSS Additional Assistance Data Choices

Parameter |  #Bits | Type/Reference | Prsesence
The following fields occur once per GANSS (Num_GANSS times)
GANSS ID 3 Table A.40 om
GANSS Clock Model Choice 8 Bit String —Table A.62 c@
GANSS Orbit Model Choice 8 Bit String —Table A.62 c@
GANSS Almanac Model Choice 8 Bit String —Table A.62 Cc®
GANSS UTC Model Choice 8 Bit String —Table A.62 c*

Note 1: Absence of this field indicates Galileo.

Note 2: These elements may only be present if GANSS Navigation Model support is indicated in GANSS Assistance.
Note 3: This element may only be present if GANSS Almanac support is indicated in GANSS Assistance.

Note 4: This element may only be present if GANSS Additional UTC Model support is indicated in GANSS Assistance.

Table A.62: Bit String of GANSS Additional Assistance Data Choices

Model 1 | Model2 | Model3 | Model4 | Model5 | Model 6 | Model 7 | Model 8
The individual Models 1-8 are identified in Tables A.49.1, A.49.2, A.54, and A.55/A.55.17.

Non defined Models in Assistance Data Choices shall have the value '0' at the corresponding
bit position.

A.8.2.3 Assistance Data Needed

This element indicates the types of assistance data that the MS may need to obtain alocation estimate or positioning
measurements. The MS shall use this |E to indicate to the SMLC all the supported assistance data types for which the
MS does not have current versions using the assistance data request | Es defined in 3GPP TS 49.031. The SMLC can
then decide which subset of these assistance data typesif any to download. The |E is encoded using the request for
assistance data | Es defined for GPS and GANSS in 3GPP TS 49.031, with the following exceptions:

Requested GPS Assistance Data (clause 10.10 in 3GPP TS 49.031):

- If the MS supports Navigation Model (Bit D), Ephemeris Extension (Bit J), and Ephemeris Extension Check (Bit
K), dl three bits D, J, and K can be set to value 1 if the M S has no current versions of these assistance data
types. If bit D is set to value 1, the coding of octets 5 to 8+2n shall be according to Figure 10.10.2 in clause
10.10 of 3GPP TS 49.031.

Requested GANSS Assistance Data (clause 10.31 in 3GPP TS 49.031):

- If the M S supports Navigation Model (Bit M), Ephemeris Extension (Bit N), and Ephemeris Extension Check
(Bit R), dl three bitsM, N, and R can be set to value 1 if the MS has no current versions of these assistance data

types.

- If the M S supports GANSS Ephemeris Extension (Bit N) and the M S has no current version of this assistance
datatype, bit N shall be set to value 1 but the corresponding extension octetsin Figure 10.31.3d of 3GPP TS
49.031 shall be omitted.

- If the MS supports GANSS Data Bit Assistance (Bit Q) and the MS has no current version of this assistance
datatype, bit Q shall be set to value 1 but the corresponding extension octetsin Figure 10.31.3c of 3GPP TS
49.031 shall be omitted.

- If the M S supports GANSS Ephemeris Extension Check (Bit R) and the MS has no current version of this

assistance data type, bit R shall be set to value 1 but the corresponding extension octets in Figure 10.31.3e of
3GPP TS 49.031 shall be omitted.
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A.9  Multilateration Timing Advance Request

A.9.1 General

The Multilateration Timing Advance Request is a RRLP component sent from the SMLC to the MS. The SMLC uses
the minimum guaranteed assessment error value of the BTS (i.e. the BTS Reception Accuracy Capability received from
the BSC as part of assistance information and MS Sync Accuracy received from SGSN in the PERFORM-LOCATION-
REQUEST PDU) when determining the Target-Number-of-Cells to use in the triggering RRLP message and the BTS
Reception Accuracy Level reported by that BTS (when the Multilateration Timing Advance procedure is ongoing) to
estimate the M S position and the corresponding positioning accuracy (see 3GPP TS 45.010 and 3GPP TS 43.059). This
RRLP component contains the following elements.

Table A.9.1: Multilateration Timing Advance Request component content

Element Type/Reference Presence
Target-Number-of-Cells Target-Number-of-Cells A.9.2.1 M
Requested-MS-Synchronization- Requested-MS-Synchronization- M
Accuracy Accuracy A.9.2.2
MTA-Method MTA-Method A.9.2.3 M
Random-ID-Set MTA-Method A.9.2.4 M
MPM-Timer MPM-Timer A.9.2.5 M
Serving-Cell Serving-Cell A.9.2.6 M
Co-Sited-Cells Co-Sited-Cells A.9.2.7 o]
Cell-Set N Cell Set N A.9.2.8 M
MTA-Security MTA-Security A.9.2.9 o

A.9.2 Elements

A.9.2.1 Target-Number-of-Cells Element

Thisfield isa 3 bit integer used to indicate the optimum number of cellsaMSisto use when performing the radio
access part of the MTA procedure. Thisfield is mandatory, and has the following values:

000: 2cels
001:3cels

111:9cells

A.9.2.2 Requested-MS-Synchronization-Accuracy Element

Thisfield isa4 bit integer used to indicate the synchronization accuracy the M S should attempt to realize when
performing the radio access part of the MTA procedure using the RLC Data Block method or the Extended Access
Burst method and is coded as per the value part of the MS Synchronization Accuracy |E defined in 3GPP TS 49.031
[7]. The synchronization accuracy requested by this field shall be ignored when performing the radio access part of the
MTA procedure using the Access Burst method.

A.9.2.3 MTA-Method

Thisfield indicates the MTA method the MSisto use when performing the radio access part of the MTA procedure and
alows for indicating the following methods.

RL C Data Block: If this method is indicated then no additional information is included within the MTA-

Method information.
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Access Burst: If this method is indicated then no additional information is included within the MTA-
Method information.
Extended Access Burst: If this method is indicated then the Short BSS ID field isincluded as part of the MTA-

Method information.

These methods require that either PEO or EC-GSM-10T operation is enabled in the MS. If EC-GSM-10T operation is
enabled but CC1 is not used on the uplink then the MS shall use the RLC Data Block method (if supported). If neither
PEO or EC-GSM-IoT operation is enabled the M S shall not perform the commanded MTA procedure.

Short-BSS-ID

This parameter identifies the serving BSS within a cluster of BSS areas and is used for the Extended Access Burst
method. The Short BSS ID together with a Random ID value identify the target M S for the Multilateration Timing
Advance procedure in a unique way in the network.

A.9.2.4 Random-ID

This parameter is used by aM S when it performs the radio access part of the MTA procedure using the RLC Data
Block or Extended Access Burst method. The Random ID value sent by a M S performing the radio access part of the
MTA procedure is selected from a set of up to 9 Random ID values provided by the RRLP Multilateration Timing
Advance Request message. Each Random ID value provided by the RRLP message can only be used in one cell used by
aMS when performing the radio access part of the MTA procedure. After reception by the BSSit is sent to the SMLC
along with corresponding MTA timing advance information using a SCCP connection that the Random ID islogically
associated with (i.e. when the SMLC first allocates a set of Random ID values for inclusion in a RRLP message they
will always be associated with a SCCP connection used by the SMLC for an ongoing MTA procedure). The reception
of any one of the allocated Random ID values along with corresponding MTA timing advance information therefore
allowsthe SMLC to validate the timing advance information.

A.9.25 MPM-Timer

Thisfield isa 3 bit integer used to indicate the maximum amount of time the MS can use to perform the radio access
part of the MTA procedure and is coded as per the MPM Timer field defined in 3GPP TS 49.031 [7].

A.9.2.6 Serving-Cell

Thisfieldissetto ‘1’ if the SMLC requests the MS to include the serving cell when performing the radio access part of
the MTA procedure.

A.9.2.7 Co-Sited-Cells

Thisfield identifies the set of cells that are co-sited with the serving cell and therefore shall not be used by the MS
when performing the radio access part of the MTA procedure.

A.9.2.8 Cell-setN

Thisfield provides assistance information for one or more sets of cells wherein information for at least one cell is
provided within each Cell Set for which assistance information is provided. When multiple cells are identified for a
given Cell Set then each cell in the set is co-sited and the M S shall therefore use at most one cell from the set when
performing the radio access part of the MTA procedure. If the ARFCN and BSIC of the serving cell isincluded for a
cell within a Cell Set then the MS shall use that cell when performing the radio access part of the MTA procedure.

Short-1D

This parameter identifies the cell specific Short ID value to be sent from the M S to the BSS when the M S performs the
radio access part of the MTA procedure in a cell using the Access Burst method. It is part of the MTA related
measurement information passed from the BSS to the SMLC and is used by the SMLC to validate the corresponding
MTA related measurement information it receives for that cell.

ARFCN
Thisfield isthe binary representation of the absol ute radio frequency channel number (ARFCN) defined in 3GPP TS
45.005.
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BSIC-Info
Thisfield identifies the 9 bit BSIC (see 3GPP TS 45.003 and 3GPP TS 45.008) associated with the indicated ARFCN.

EC-Céll-Information

When a cell supports EC-GSM-IoT the corresponding EC-RACH-Control-Parameters may be included as part of the
assistance information. If excluded for that cell the MS shall default to using the EC-RACH-Control-Parameters
provided for any other cell in that set. If EC-RACH-Control-Parameters are not provided for any cell in a set of cells
that support EC-GSM-10T then the M S shall read the EC-BCCH for the cell in that cell set that it choosesto use to
perform the Multilateration Timing Advance procedure and thereby acquire the required EC-RACH-Control-
Parameters information.

PEO-Céll-Information

When a cell supports PEO the corresponding RACH-Control-Parameters may be included as part of the assistance
information. If excluded for that cell the M S shall default to using the RACH-Control -Parameters provided for any
other cell in that set. If RACH-Control-Parameters are not provided for any cell in a set of cellsthat support PEO then
the MS shall read the BCCH for the cell in that cell set that it chooses to use to perform the Multilateration Timing
Advance procedure and thereby acquire the required RACH-Control-Parameters information.

EC-BS-CC-CHANS
Thisfield isa 2 bit integer and indicates the number of extended coverage common control channels (EC-CCCHy)
supported in the cell (see 3GPP TS 44.018).

EC-RXLEV-ACCESS-MIN
Thisfield isa6 bit integer and is coded as the binary representation of the minimum received signal level at the MS for
which it is permitted to access the system when using the EC-RACH, see 3GPP TS 45.008.

MSTXPWR-MAX-CCH

Thisfield is coded as the binary representation of the "power control level” in 3GPP TS 45.005 corresponding to the
maximum TX power level an MS may use when accessing the system on the (EC-)CCCH. This value shall be used by
the Mobile Station according to 3GPP TS 45.008.

LB-MSTXPWR-MAX-CCH

TheLB_MS TXPWR_MAX_CCH field is coded as the binary representation of the "power control level” in

3GPP TS 45.005 corresponding to the maximum TX power level an MS may use on all other than DCS 1800 and PCS
1900 frequency bands when accessing the system on the (EC-)CCCH. The use of thisfield is defined in 3GPP TS
45.008.

CELL-SELECTION-RLA-MARGIN
The CELL_SELECTION_RLA_MARGIN field provides the MS with information whether RLA_EC and RLA_GC
based measurements may be omitted or not. The use of thisfield is defined in 3GPP TS 45.008.

DL-CC-Selection
ThisfieldisaBOOLEAN and indicates the method for selecting the downlink coverage classto be used by the M S (see
3GPP TS 44.018). The use of thisfield is defined in 3GPP TS 45.008.

BT-Threshold-DL
Thisfield isa5 bit integer and indicates the signal level threshold below which blind physical layer transmissions are
used on EC-CCCH. The use of thisfield is defined in 3GPP TS 45.008.

CC2-Range-DL

CC3-Range-DL

Thesefieldsare 5 hit integers and are optionally sent by the network to indicate the signal level range of the indicated
downlink coverage classes. The presence of one or both of these fields indicates network support of the associated
downlink coverage class. The use of these fieldsis defined in 3GPP TS 45.008.

BT-Threshold-UL
Thisfield isab5 bit integer and indicates the signal level threshold below which blind physical layer transmissions are
used on EC-RACH. The use of thisfield is defined in 3GPP TS 45.008.

CC2-Range-UL

CC3-Range-UL

Thesefields are 5 bit integers and are optionally sent by the network to indicate the signal level range of the indicated
uplink coverage classes. The presence of one or both of the above fields indicates network support of the associated
uplink coverage class. The use of these fieldsis defined in 3GPP TS 45.008.
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CC4-Range-UL
Thisfield is optionally sent by the network to indicate the signal level range of uplink coverage class 4 and when
included it implicitly indicates uplink class 5 is supported. The use of thisfield is defined in 3GPP TS 45.008.

BSPWR
Thisfield indicates the BT S output power transmitted on FCCH and EC-SCH. The use of thisfield is defined in 3GPP
TS 45.008.

DL-Signal-Strength-Step-Size
Thisfield indicates the step-size in signal level above BT_Threshold DL possible to report by the MSin the EC
MULTILATERATION REQUEST message. The use of thisfield isdefined in 3GPP TS 44.018.

EC-Reduced-PDCH-Allocation

Thisfield indicates that the number of consecutive PDCHSs the network allocates when assigning an EC TBFtoaMS
indicating Coverage Class CC2, CC3 or CC4 on the uplink or downlink during packet access. The use of thisfield is
defined in 3GPP TS 44.018.

EC-Max-Retrans
Thisfield isa 2 bit integer and indicates the maximum number of retransmissions on EC-RACH. It is encoded asthe
Max retrans field in the RACH Control Parameters |E defined in 3GPP TS 44.018.

Sm

Thisfield isa 2 bit integer used by a MS to determine the number of multiframes it needs to read on the EC-AGCH in
an attempt to find a response matching its last EC-RACH transmission. The use of thisfield isdefined in 3GPP TS
44.018.

m
Thisfield isa2 bit integer used by a M S to determine the number of multiframes on the EC-RACH from which it
randomly selects a transmission/retransmission opportunity. The use of thisfield is defined in 3GPP TS 44.018.

Access-Timeslots
ThisfieldisaBOOLEAN and indicates whether random access mapped over two timeslots shall be applied or not (see
3GPP TS 44.018). The use of thisfield is defined in 3GPP TS 44.018.

ALPHA

Thisfield isan optional 4 bit integer and provides the binary representation of the parameter o for M'S output power
control in units of 0.1, see 3GPP TS 45.008. For encoding and description of the ALPHA field see the Global Power
Control Parameters |E in 3GPP TS 44.060.

T3168
T3192
T3226
These fields are optional 3 bit integers. The use of these fieldsis defined in 3GPP TS 44.060.

T3248
Thisfield isa 2 bit integer. The use of thisfield is defined in 3GPP TS 44.060.

MTA-BITMAP

Thisfield contains a4 bit bitmap indicating the Multilateration Timing Advance methods supported by a cell. See
3GPP TS 44.018 for a description of the Multilateration Timing Advance methods. Support for each of the methods
listed below is provided using a BOOLEAN.

-  MTA-RLC-Data-Block-method

- MTA-Access-Burst-method

- MTA-Extended-Access-Burst-method
- MTA-spare

RXLEV-ACCESS-MIN
Thisfield isa6 bit integer and is coded as the binary representation of the minimum received signal level at the MS for
which it is permitted to access the system when using the RACH, see 3GPP TS 45.008.
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M ax-Retrans
Thisfield isa 2 bit integer and indicates the maximum number of retransmissions on RACH. The use of thisfield is
defined in 3GPP TS 44.018.

Tx-integer
Thisfield isa4 bit integer and indicates the number of dotsto spread the transmission on RACH. The use of thisfield
is defined in 3GPP TS 44.018.

A.9.2.9 MTA-Security

Thisfield indicates the method for verifying the integrity of the MTA Access procedure.

MTA Access Security: If this method isindicated the M S generates MTA Signature at the end of MTA Access
procedure based on the parameters associated with the successfully completed radio access
parts of the MTA procedure using the Integrity protection keys negotiated with SGSN.

BSS Duplication Detection Method: If this method isindicated, MS sends MTA sequence number in each of the MTA
Access attempt including the last attempt. BSS verifies the integrity of the access
procedure based on detection of duplicate sequence numbers received from the same MS
identifier.

A.10 Multilateration OTD Request

A.10.1 General

The Multilateration OTD (MOTD) request is an RRLP component from the network to the MS. This message is sent to
MS to start MOTD measurements of neighbour base stations based on the given cell list

Table A.63: Multilateration OTD Request content

Element Type/Reference Presence
Target Number of OTD measurements Target Number of OTD Measurements M
10.2.1
Required DL Synchronisation Accuracy Required DL Synchronisation Accuracy M
10.2.2
Serving Cell Set Cell Set 10.2.3 O
Neighbouring Cell Set Cell Sets 10.2.4 o]

A.10.2 Elements

A.10.2.1 Target Number of OTD Measurements

This element indicates the number of OTD measurements required to achieve the estimated positioning accuracy. The
MS can complete the OTD measurement procedure once the target number of OTD measurements are completed or if
no neighbour cells from further neighbour cell sites can be received and send the Multilateration OTD response
message.

A.10.2.2 Required DL Synchronisation Accuracy

This element indicates the downlink synchronisation accuracy the M'S should try to achieve with serving cell and
neighbour cells. MS shall estimate the DL sync accuracy (i.e MS Sync Accuracy (see 3GPP TS 45.010)) on reception

of every additional synchronisation burst reception. M S stops further reception and processing of synchronisation bursts
if the estimated downlink sync accuracy is better than the required DL synchronisation accuracy or the maximum
number of synchronisation iterationsis already reached.
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A.10.2.3 Serving Cell Set

This element contains the list of cells which are co-sited with the serving cell. MS shall avoid OTD measurements on
the cells from this cell set. Each information element consists of ARFCN and BSIC of the cell as shown in Table A.64.

Table A.64: Cell Set

MOTD Measurements Parameter
ARFCN
BSIC

A.10.2.4 Neighbour Cell Sets

Thisinformation element provides up to 8 cell sets where each neighbour cell set consists of information about co-sited
cells of (at least) one neighbour cell site. The co-sited cell information is used by MS while measuring the OTD with
the neighbour cells. The M S shall measure the OTD only with the strongest cell per neighbour cell set.

Each Cell set information element indicates the ARFCN and BSIC of the cell (refer to Table A.64).

A.11 Multilateration OTD Response

A.11.1 General

The Multilateration OTD (MOTD) Response is a RRLP component from the M S to network. This message is sent by
the MSin response to the Multilateration OTD Request message containing the multilateration OTD measurement
results.

Table A.65 Multilateration OTD Request content

Element Type/Reference Presence
Serving Cell Downlink synchronisation Serving Cell DL Synch Accuracy. 11.2.1 M
Accuracy
MOTD Measurement Results MOTD Measurement Results 11.2.2 o]
MOTD Receive Level Measurements MOTD Receive level Measurements 0]
11.2.3

A.11.2 Elements

A.11.2.1 Serving Cell Downlink Synchronisation Accuracy

This element indicates the downlink synchronisation accuracy estimated for the serving cell at MS when it measures the
OTD with neighbour cells for Multilateration OTD Response.

A.11.2.2 MOTD Measurement Results

This element consists of up to 7 OTD Measurement |nformation elements each containing the OTD measurement
results along with the cell related information. OTD Measurement Information is shown in Table A.66.
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Table A.66: OTD Measurement Information

OTD Measurement Information
ReportedCell
MS Synchronisation Accuracy
OTD Measurement Result

The M S Synchronisation Accuracy

This parameter refersto the estimated synchronisation accuracy of the cell for which the OTD measurement with
respect to serving cell is measured. M S estimates the synchronisation accuracy based on received downlink
synchronisation bursts as specified in 3GPP TS 45.010.

Reported Cell

This field indicates whether the reported cell is cell index within the Cell Sets given on MOTD Measurement Request
message or combination of BSIC and ARFCN.

'0'=Reported Cell isgiven asthe index to the cell in the serving Cell Set and Neighbour Cell Sets provided in the
MOTD Measurement Request.

'"l'= Reported Cell isgiven as BSIC(9 bit) and ARFCN of the cell.

Cellldx

The index of the cell within the Serving Cell Set and Neighbour Cell Sets provided in the MOTD Measurement Request
message. The index spans across al the cells of the Serving Cell Set and Neighbour Cell Sets. (For example Index 0
refersto the first cell in the ServingCellSet. If ServingCellSet contains 3 cells, then index 3 refersto the first cell of the
first Neighbour Cell Set).

OTD M easurement Result

This parameter indicates the observed time difference between the TDMA frame timing of the measured cell and the
serving cell. Thetime difference is reported modulo 125 normal symbol periodsin terms of 1/8 normal symbol period
granularity. (For example, if the TDMA frame timing of the neighbour cell is observed to be %4 normal symbol period
earlier than the TDMA frame timing of the serving cell, 8-((1250-%4) mod 125) = 999 is reported.)

A.11.2.3 MOTD Receive Level Measurements

This element isincluded in the MOTD M easurement Response when only one MOTD measurement result can be
reported as part of the MOTD Measurement Response. This element consists of Receive Level Information parameters
for all neighbour cellsthat the MS can receive, each consisting of receive level measurement and the cell identity
related information. The MOTD Receive Level Measurement Information parameter is shown in Table A.67.

Table A.67: OTD Measurement Information

OTD Measurement Information
ReportedCell
Receive Level Measurement

Reported Cell
Refer to subclause A.10.2.2 for definition and encoding of this parameter.
Receive L evel M easurement

This parameter contains the RXLEV measurement of the reported cell. MS measures and reports this value as specified
in 3GPP TS 45.008.
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Annex B (informative):
Change History

Change history
Date Meeting |TDoc CR Rev [Cat [Subject/Comment New
version
2017-03 Release 14 version (frozen at TSG-75) 14.0.0
2017-06 | RP-76 | RP-170923 |0227 | 8 | B |Introduction of Multilateration 14.1.0
2017-06 | RP-76 | RP-170923 |0228 | 3 | B |Introduction of Multilateration OTD 14.1.0
2017-09 | RP-77 | RP-171593 (0230 | - F | Clarification to GANSS time model 14.2.0
2017-12 | RP-78 | RP-172189 |0231 | - F |RRLP ASN.1 syntax corrections for Multilateration 14.3.0
Positioning and GANSS
2018-06 | RP-80 | RP-180822 |0234 | - B | Security Enhancement for MTA in network configuration 15.0.0
without LLC security
2020-07 | RP-88e - - - - |Upgrade to Rel-16 version without technical change 16.0.0
2022-03 | RP-95e - - - - |Upgrade to Rel-17 version without technical change 17.0.0
2024-03 | RP-103 - - - - |Upgrade to Rel-18 version without technical change 18.0.0
2025-09 | RP-109 - - - - |Upgrade to Rel-19 version without technical change 19.0.0

ETSI



3GPP TS 44.031 version 19.0.0 Release 19

174

ETSI TS 144 031 V19.0.0 (2025-10)

History

Document history

V19.0.0

October 2025

Publication

ETSI




	Intellectual Property Rights
	Legal Notice
	Modal verbs terminology
	Foreword
	1 Scope
	1.1 References
	1.2 Abbreviations

	2 Functionality of Protocol
	2.1 General
	2.2 Position Measurement Procedure
	2.3 Assistance Data Delivery Procedure
	2.3a Positioning Capability Transfer Procedure
	2.4 (void)
	2.5 Error Handling Procedures
	2.5.1 General
	2.5.1a Message Too Short
	2.5.2 Unknown Reference Number
	2.5.3 Missing Information Element or Component Element
	2.5.4 Incorrect Data
	2.5.5 Repeated Component
	2.5.6 (void)
	2.5.7 Missing Component
	2.5.8 Unforeseen Component
	2.5.8a  RRLP Procedure
	2.5.9  Pseudo-Segmentation

	2.6 Multilateration Timing Advance Procedure

	3 Message Structure
	3.1 General Format of RRLP Message
	3.2 Reference Number IE
	3.3 Component IE

	4 Components
	4.1 Measure Position Request
	4.2 Measure Position Response
	4.3 Assistance Data
	4.4 Assistance Data Acknowledgement
	4.5 Protocol Error
	4.6 Positioning Capability Request
	4.7 Positioning Capability Response
	4.8 Positioning Multilateration Timing Advance Request
	4.9 Multilateration OTD Request
	4.10 Multilateration OTD Response

	5 Elements of Components
	5.1 ASN.1 Description

	6 TOM Protocol Header for RRLP Transport
	6.1 General
	6.2 Remaining Octets of TOM Protocol Header for RRLP

	Annex A (informative): Description of Components
	A.1 Introduction
	A.2 Measure Position Request
	A.2.1 General
	A.2.2 Elements
	A.2.2.1 Positioning Instructions Element
	A.2.2.1a GANSS Positioning Method Element
	A.2.2.2 E-OTD Reference BTS for Assistance Data Element
	A.2.2.3 E-OTD Measurement Assistance Data Element
	A.2.2.4 E-OTD Measurement Assistance Data for System Information List Element
	A.2.2.4a GPS Time Assistance Measurement Request element
	A.2.2.4b  GPS Reference Time Uncertainty element
	A.2.2.4c Velocity Request element
	A.2.2.4d GANSS Carrier-Phase Measurement Request Element
	A.2.2.4e GANSS TOD - GSM Time Association Request Element
	A.2.2.4f Required Response Time
	A.2.2.4g GANSS Multi-frequency Measurement Request Element
	A.2.2.5 Extended Reference IE


	A.3 Measure Position Response
	A.3.1 General
	A.3.2 Elements
	A.3.2.1 Multiple Sets Element
	A.3.2.2 Reference BTS Identity Element
	A.3.2.3 E-OTD Measurement Information Element
	A.3.2.3a E-OTD Measurement Extended Information Element
	A.3.2.4 Location Information Element
	A.3.2.5 GPS Measurement Information Element
	A.3.2.6 Location Information Error Element
	A.3.2.6a GPS Time Assistance Measurements Element
	A.3.2.6b Velocity Estimate Element
	A.3.2.7 Extended Reference IE
	A.3.2.8 Uplink RRLP Pseudo Segmentation Indication
	A.3.2.9 GANSS Location Information Element
	A.3.2.10 GANSS Measurement Information Element
	A.3.2.10.1 GANSS Generic Measurement Information Element


	A.4 Assistance Data
	A.4.1 General
	A.4.2 Elements
	A.4.2.1 E-OTD Reference BTS for Assistance Data Element
	A.4.2.2 E-OTD Measurement Assistance Data Element
	A.4.2.3 E-OTD Measurement Assistance Data for System Information List Element
	A.4.2.4 GPS Assistance Data Element
	A.4.2.4a GPS Time Assistance Measurement Request Element
	A.4.2.4b GPS Reference Time Uncertainty Element
	A.4.2.4c Additional GPS Assistance Data
	A.4.2.5 More Assistance Data To Be Sent Element
	A.4.2.5 More Assistance Data To Be Sent Element
	A.4.2.6 GANSS Assistance Data
	A.4.2.6.1 GANSS Common Assistance Data
	A.4.2.6.2 GANSS Generic Assistance Data
	A.4.2.7 GANSS Carrier-Phase Measurement Request Element
	A.4.2.8 GANSS TOD - GSM Time Association Request Element


	A.5 Assistance Data Acknowledgement
	A.5.1 General

	A.6 Protocol Error
	A.6.1 General
	A.6.2 Extended Reference IE

	A.7 Positioning Capability Request
	A.7.1 General

	A.8 Positioning Capability Response
	A.8.1 General
	A.8.2 Elements
	A.8.2.1 Positioning Capabilities
	A.8.2.2 Assistance Data Supported
	A.8.2.3 Assistance Data Needed



	A.9 Multilateration Timing Advance Request
	A.9.1 General
	A.9.2 Elements
	A.9.2.1 Target-Number-of-Cells Element
	A.9.2.2 Requested-MS-Synchronization-Accuracy Element
	A.9.2.3 MTA-Method
	A.9.2.4 Random-ID
	A.9.2.5 MPM-Timer
	A.9.2.6 Serving-Cell
	A.9.2.7 Co-Sited-Cells
	A.9.2.8 Cell-Set N
	A.9.2.9 MTA-Security


	A.10  Multilateration OTD Request
	A.10.1 General
	A.10.2 Elements
	A.10.2.1 Target Number of OTD Measurements
	A.10.2.2 Required DL Synchronisation Accuracy
	A.10.2.3 Serving Cell Set
	A.10.2.4 Neighbour Cell Sets


	A.11 Multilateration OTD Response
	A.11.1 General
	A.11.2 Elements
	A.11.2.1 Serving Cell Downlink Synchronisation Accuracy
	A.11.2.2 MOTD Measurement Results
	A.11.2.3 MOTD Receive Level Measurements



	Annex B (informative): Change History
	History

