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Intellectual Property Rights

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

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

Foreword

This Technical Specification (TS) has been produced by the Special Mobile Group (SMG).

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

The contents of the present document are subject to continuing work within SMG and T1P1 and may change following
formal SMG and T1P1 approva. Should SMG or T1P1 modify the contents of the present document it will then be
re-issued with an identifying change of release date and an increase in version number as follows:

Version 7.X.y
where:
7 GSM Phase 2+ Release 1998;

x the second digit is incremented for all other types of changes, i.e. technical enhancements, corrections,
updates, etc.;

y thethird digit isincremented when editorial only changes have been incorporated in the specification.
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1 Scope

The present document contains the definition of the Radio Resource L CS Protocol (RRLP) to be used between the
Mobile Station (MS) and the Serving Mabile 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 this text, constitute provisions of the present
document.

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

» For aspecific reference, subsequent revisions do not apply.
« For anon-specific reference, the latest version applies.

e A non-specific reference to an ETS shall also be taken to refer to later versions published as an EN with the
same number.

¢ For this Release 1998 document, referencesto GSM documents are for Release 1998 versions (version 7.X.y).

[1] GSM 01.04: "Digital cellular telecommunications system (Phase 2+); Abbreviations and
acronyms'.

[2] GSM 03.71: " Digita cellular telecommunications system (Phase 2+); Location Services (LCS);
(Functional description) - Stage 2"

[3] GSM 09.02: "Digital cellular telecommunications system (Phase 2+); Mobile Application Part
(MAP) specification".

[4] ITU-T Recommendation X.691: " Specification of packet encoding rules for Abstract Syntax
Notation One (ASN.1)".

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

[6] GSM 03.32:"Digital cellular telecommunications system (Phase 2+); Universial Geographic Area
Description".

1.2 Abbreviations

Abbreviations used in the present document are listed in GSM 01.04 or in GSM 03.71.

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 ageneral level is described in the reference [2] that includes Stage 2 description of LCS.

One message includes one of the following components:

- Measure Position Request

ETSI
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M easure Position Response
Assistance Data
Assistance Data Acknowledgement

Protocol Error

Next subchapters describe the usage of these components.

Segmentation of components and messages is not supported in the RRLP level. The lower transport levels take care of
segmentation.

2.2

Position Measurement Procedure

This procedure is the same that is described on a more general level in the reference [2] in the chapter "E-OTD and
GPS Positioning Procedures’ in subchapters " Positioning for BSS based SMLC" and "Positioning for NSS based
SMLC". The purpose of this procedureis to enable the SMLC to request for position measurement data or location
estimate from the M S, and the M S to respond to the request with measurements or location estimate.

SMLC MS

1. RRLP(Measure Position Request)

2. RRLP(Protocol Error)

3. RRLP(Measure Position Response)

Figure 2.1: Position Measurement procedure

1. The SMLC sends the Measure Position Regquest component in a RRLP message to the MS. The component

includes QoS, other instructions, and possible assistance datato the MS. The RRLP message contains a
reference number of the request.

The M S sends a RRL P message containing the Protocol Error component to the SMLC, if thereis a problem that
prevents the M S to receive a complete and understandable M easure Position Request component. The RRLP
message contains the reference number 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 1), abort location, or send a
new measure Position Request (e.g. with updated assistance data).

The MStriesto perform the requested |ocation measurements, and possibly calculates it own position. When the
MS has location measurements, location estimate, or an error indication (measurements/location estimation not
possible), it sends the resultsin the Measure Position Response component to the SMLCThe RRLP message
contains the reference number of the request originally received in the step 1. If thereisa problem that prevents
the SMLC to receive a complete and understandable M easure Position Response component, the SMLC may
decide to abort location, or send a new Measure Position Regquest component instead.
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2.3 Assistance Data Delivery Procedure

This procedure is the same that is described on a more general level in the reference [2] in the chapter "E-OTD and
GPS Positioning Procedures’ in subchapters " Assistance Data Delivery from BSS based SMLC" and "Assistance Data
Delivery from NSS based SMLC". The purpose of this procedure is to enable the SMLC to send assistance data to the
MS related to position measurement and/or location cal culation. Notice that RRLP protocol is not used by the MS to
request assistance data, only to deliver it to the MS.

SMLC MS

1. RRLP(Assistance Data)

2. RRLP(Protocol Error)

3. RRLP(Assistance Data Ack.)

<

Figure 2.2: Assistance Data Delivery procedure

1. 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 areference number of the
delivery.

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 Assistance Data component. The RRLP message
contains the reference number included in the Assistance Data component received incomplete. The Protocol
Error component includes a more specific reason. When the SML C receives the Protocol Error component, it
may try to resend the Assistance Data (go back to the step 1), abort delivery, send a new measure Assistance
Data (e.g. with updated assistance data), or abort the delivery.

3. When the M S has received the complete Assistance Data component, it send the Assistance Data

Acknowledgement component to the SMLC. The RRLP message contains a reference number of the Assistance
Dataoriginally received in the step 1.

2.4 Error Handling Procedures

2.5 General

In this subchapter it is described how areceiving entity behaves in cases when it receives erroneous data or detects that
certain data is missing.
2.5.1 Message Too Short

When M S receives a RRLP message, that istoo short to contain all mandatory |Es, the MS sends a Protocol Error
component with indication "Message Too Short". |f 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
isset to ‘0. The original sending entity that receives the Protocol Error, may then resend the original message, or abort
the procedure.

2.5.2 Unknown Reference Number

A SMLC detectsthat it has received a RRLP message with an unknown Reference Number , when

ETSI



(GSM 04.31 version 7.0.1 Release 1998) 9 ETSI TS 101 527 V7.0.1 (2000-01)

- A Measure Position Response, Assistance Data Acknowledgement, or Protocol Error component is received
with a Reference Number that the SMLC has not sent in a Measure Position Request, or Assistance Data
components during a pending Position Measurement or Assistance Data Delivery procedures.

The SMLC shall discard the message.

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'. The SMLC that receives the Protocol Error, may
then resend the original message, or abort the procedure.

2.5.4 Incorrect Data

When M S 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, itis
included. If the Reference Number is not available, the Reference Number of the RRLP message carrying the Protocol
Error component is set to '0'. The SMLC that receives the Protocol Error, may then resend the original message, or

abort the procedure.

2.5.5 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 Reguest
component, it acts as follows:

- If the old and new Measure Position Regquest components have the same Reference Number, the MS ignores the
later component.

- If the the old and new Measure Position Request components have different Reference Numbers, the MS 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:

- If the old and new an Assistance Data components have the same Reference Number, the MS ignores the later
component.

- If the the old and new Measure Position Request components have different Reference Numbers, the MSignores
the former component, and sends an acknowledgement to the latter component.

256 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 a Measure Position Response or Protocol Error component from the M S with the same Reference
Number asin sent component, it may abort location attempt or send a new Measure Position Response.

When the SMLC sends a Assistance Data component to the M S, 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, it may abort delivery attempt or send a new Assistance Data.

2.5.8 Unforeseen Component

When the M S receives an Assistance Data component, that it is not expecting, MS may discard it.

ETSI
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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 (Specification of Abstract Syntax Notation One (ASN.1);
- ITU-T Recommendation X.691 (Specification of packet encoding rules for Abstract Syntax Notation One);

and is consistent with these ITU-T recommendations. Also further definitions in this document are based on ASN.1/94
defined in ITU-T X.680 recommendations (ASN.1 1994). BASIC-PER, unaligned variant is used. Both RRLP ASN.1
modules, RRL P-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 this specification, except for
the differences required by the ASN.1 notation (blanks between words are removed, the first letter of the first word is
lower-case and the first letter 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
- reqrequest

- r§p  response

- nbrnumber

- ack acknowledgement

Ellipsis Notation shall be used in the same way as described in GSM 09.02 and shall be supported on the radio interface
by the MS and the network for all operations defined in this specification.

RRLP- Messages
-- { RRLP-nessages }

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

Msr Posi ti on-Req, MsrPosition-Rsp, AssistanceData,
Pr ot ocol Error

FROM
RRLP- Conponent s -- { RRLP-Conponents }

PDU :: = SEQUENCE {
ref erenceNunber I NTEGER (0..7),
conponent RRLP- Conponent

}

RRLP- Conponent ::= CHO CE {
msr Posi ti onReq Msr Posi ti on- Req,
nsr Posi ti onRsp Msr Posi ti on- Rsp,
assi st anceDat a Assi st anceDat a,
assi st anceDat aAck NULL,
pr ot ocol Error Pr ot ocol Error,

}

END

The message consists of two information elements, that are further described in the following subchapters.
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3.2 Reference Number IE

This element is mandatory, and appears only once per RRLP message. It hasthe range from O to 7. Value O is reserved
for indicating unknown Reference Number. 1ts ASN.1 definition isin 3.1. This element contains the reference number
that can be used as follows:

- Inthe Position Measurement procedure the SML C can select any number within the range 1- 7 that it is not
already 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 uses the same Reference number value to identify to which
Measure Position Request it is responding, if the Reference Number has been obtained. If the MS has not been
able to decode the Reference Number (e.g. IE missing), it uses'0' as the Reference number. 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 Responsg, 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 can select any number within the range 1 — 7 that it is not
aready using with the MS. The Reference Number serves as an identification of the Assistance Data
component that it sends to the MS. When the M S responds either with the or Assistance Data Acknowledgement
component or the Protocol Error component, it uses the same Reference number val ue to identify to which
Assistance Data component it is responding, if the Reference Number has been obtained. If the MS has not been
able to decode the Reference Number (e.g. IE missing), it uses '0' as the Reference number.

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.

RRLP- Conponent s
-- { RRLP-Conponents }

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

| MPORTS
Ext - Geogr aphi cal | nf or nat i on
FROM
MAP- LCS- Dat aTypes {
ccitt identified-organization (4) etsi (0) nobileDomain (0)
gsm Network (1) nodul es (3) nap-LCS-DataTypes (25) version5 (5)}

Ext ensi onCont ai ner
FROM MAP- Ext ensi onDat aTypes {
ccitt identified-organization (4) etsi (0) nobil eDomain (0)
gsm Network (1) nodul es (3) map-ExtensionDataTypes (21) versiond (4)}

-- 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:

-- add this defintion to RRLP-Conmponents nodul e

-- Measurenent Position request conponent

Msr Posi tion-Req ::= SEQUENCE {
posi tionlnstruct Posi tionl nstruct,
ref erenceAssi st Dat a Ref erenceAssi st Data OPTI ONAL,
nmsr Assi st Dat a Msr Assi st Dat a OPTI ONAL,
syst enl nf oAssi st Dat a Syst eml nf 0Assi st Dat a OPTI ONAL,
gps- Assi stDat a GPS- Assi st Dat a OPTI ONAL,
ext ensi onCont ai ner Ext ensi onCont ai ner COPTI ONAL,
}

The elements of this component are defined in Chapter 5.

4.2 Measure Position Response

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

-- add this defintion to RRLP-Conponents nodul e

-- Measurenent Position response conponent

Msr Posi tion-Rsp ::= SEQUENCE {
mul tipleSets Mul ti pl eSets COPTI 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- Measur el nfo OPTI ONAL,
| ocati onError Locati onError OPTI ONAL,
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
}

The elements of this component are defined in Chapter 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:

-- add this defintion to RRLP-Conponents 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 enl nf oAssi st Dat a Syst eml nf 0Assi st Dat a OPTI ONAL,
gps- Assi stDat a GPS- Assi st Dat a OPTI ONAL,
ext ensi onCont ai ner Ext ensi onCont ai ner OPTI ONAL,
}

The elements of this component are defined in Chapter 5.
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4.4 Assistance Data Acknowledgement

This component does not have any information contents. It presence indicates that the MS 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 there is a problem
that prevents the receiving entity to receive a complete and understandable component. This component is defined as
follows:

-- add this defintion to RRLP-Conmponents nodul e

-- Protocol Error conponent

Prot ocol Error ::= SEQUENCE {

error Cause Er r or Codes,

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

The elements of this component are defined in Chapter 5.

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.

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

Posi tionlnstruct ::= SEQUENCE {

-- Method type

met hodType Met hodType,

posi ti onMet hod Posi ti onMet hod,

neasur eResponseTi me Measur eResponseTi ne,

useMul tipl eSets UseMul ti pl eSet s,

envi ronment Char act er Envi r onnent Char act er OPTI ONAL
}

-- Method type + accuracy,
-- whether accuracy is nmandatory or not is depended on nethod type

Met hodType ::= CHO CE {
nsAssi st ed Est Accur acyOpt , -- accuracy is optional
nsBased Ext - Geogr aphi cal | nf or nati on, -- accuracy is mandatory
msBasedPr ef Ext - Geogr aphi cal I nformati on -- accuracy is mandatory
}
-- Accuracy of the location estimation
Est AccuracyOpt ::= SEQUENCE {
est Accur acy Ext - Geogr aphi cal | nf ormati on OPTI ONAL
}

-- Geographical Area Description based GSM 03. 32

-- References to GSM 03.32 are handl ed as in GSM 09. 02
-- Ext-Geographical Information is inmported from

-- MAP- LCS- Dat at ypes.

-- Position Method

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

Measur eResponseTine ::= | NTEGER (0..7)
-- useMultiple Sets, FFS!
UseMul ti pl eSets ::= ENUMERATED ({
mul tipleSets (0), -- multiple sets are all owed
oneSet (1) -- sending of multiple is not allowed
}
-- Environment characterization
Envi ronnent Char acter ::= ENUMERATED ({
badArea (0), -- bad urban or suburban, heavy nultipath and NLCS
not BadArea (1), -- light multipath and NLCS
m xedArea (2), -- not defined or mxed environmnent
}
-- E-OID reference BTS for Assitance data |E
Ref erenceAssi st Data :: = SEQUENCE {
bcchCarri er BCCHCarri er, -- BCCH carrier
bsic BSI C, -- BSIC
ti meSl ot Schene Ti neSl ot Schene, -- Timeslot schene
bt sPosi tion BTSPosi tion
}
BTSPosi tion ::= Ext-Ceographical | nfornation

-- RF channel nunber of BCCH
BCCHCarrier ::= I NTEGER (0..1023)

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

-- Tinmeslot schene

Ti meSl ot Schene :: = ENUMERATED {
equal Length (0),
variousLength (1)

}

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

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

}
SeqOf Msr Assi st BTS :: = SEQUENCE (S| ZE(1..15)) OF MsrAssistBTS
Msr Assi st BTS :: = SEQUENCE {
bcchCarrier BCCHCarri er, -- BCCH carrier
bsi c BSI C, -- BSIC
mul ti FrameO f set Mul ti FrameOffset, -- multiframe offset
ti meSl ot Schene Ti nmeSl ot Scheme, -- Tinmeslot schene
r oughRTD RoughRTD, -- rough RTD val ue

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

}

-- Miltiframe offset

Mul ti FraneOf fset ::= I NTEGER (0. .51)

-- Rough RTD val ue between one base station and reference BTS
RoughRTD :: = | NTEGER (0. .1250)

-- E-OID Measurenent assistance data for systeminformation List |E
-- 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 eml nf oAssi st Data :: = SEQUENCE {

syst enl nf oAssi st Li st SeqOf Syst enl nf 0Assi st BTS

}
SeqOF Syst eml nf 0Assi st BTS: : = SEQUENCE (Sl ZE(1..32)) OF Systenl nfoAssi st BTS
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-- whether n.th is present or not ?

Syst em nf 0Assi st BTS ::= CHO CE {
not Present NULL,
pr esent Assi st BTSDat a
}
-- Actual assistance data for systeminformati on base station
Assi st BTSData :: = SEQUENCE {
bsi c BSI C, -- BSIC
mul ti FrameO f set Mul ti FrameOf f set, -- multiframe of fset
ti meSl ot Schene Ti nmeSl ot Scheme, -- Tinmeslot schene
r oughRTD RoughRTD, -- rough RTD val ue

-- Location Calcul ation Assistance data
cal cAssi stanceBTS  Cal cAssi stanceBTS  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 {
fineRTD Fi neRTD, -- fine RTD val ue between base stations
ref er enceWsS84 Ref erenceWsS84 -- reference coordi nates
}
-- Coordinates of nei ghbour BTS, WGS-84 ellipsoid
Ref erenceWGS84 :: = SEQUENCE {
relativeNorth Rel Di st ance, -- relative distance (south negative)
rel ati veEast Rel Di st ance, -- relative distance (west negative)
relativeAlt Rel ati veAl t -- 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 ativeAlt ::= | NTEGER (-4000..4000)
-- Measure position response |Es
-- Reference ldentity
-- Multiple sets
Mul tipleSets ::= SEQUENCE {
-- nunber of reference sets
nbr Of 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
-- nbrOFSets is 3 and nunber of reference BTSs is 2.
referenceRel ati on Ref er enceRel ati on OPTI ONAL
}
-- Relation between refence BTSs and sets
Ref erenceRel ati on ::= 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 element contains nunber of
-- BTSs told nbrOfReferenceBTSs field in Miltiple sets el ement)
Ref erencel dentity ::= SEQUENCE {
-- Reference BTS |ist
ref BTSLi st SeqOf Ref erencel denti tyType
}
SeqOf Ref erencel dentityType ::= SEQUENCE (S| ZE(1..3)) OF ReferenceldentityType
-- Cell identity
Ref erencel dentityType ::= CHO CE {
bsi cAndCarrier BSICAndCarrier, -- BSIC and Carri er
ci Cel I'1 D, -- Cell ID, LAC not needed
request | ndex Request | ndex, -- Index to Requested Nei ghbor List
syst enml nf ol ndex System nfol ndex,-- Index to Systeminfo |ist
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ci AndLAC Cel | | DANdLAC -- Cl and LAC
BSI CAndCarrier ::= SEQJENCE {
carrier BCCHCarri er,
bsi c BSI C
}
Request I ndex ::= I NTEGER (1..16)
System nfol ndex ::= | NTEGER (1..32)
Cel | | DANALAC : : = SEQUENCE {
ref erencelLAC LAC, -- Location area code
referenceCl CellID -- Cell identity
}
Cel I 1D ::= | NTEGER (0. .65535)
LAC ::= | NTEGER (0..65535)

-- OTD Measurel nfo

OID- Measur el nfo :: = SEQUENCE {
-- Measurenent info elenents, OID MsrEl ement is repeated number of tines
-- told in nbrOf ReferenceBTSs in MiultipleSets, default value is 1
ot dMsr Fi rst Sets OTD- Msr El enent First,

-- if nore than one sets are present this element is repeated
-- NumberOFSets - 1 (-1 = first set)
ot dMsr Rest Set s SeqOf OTD- Msr El errent Rest OPTI ONAL

}
SeqOrF OTD- Msr El ement Rest :: = SEQUENCE (S| ZE(1..2)) OF OTD Msr El ement Rest

-- OID neasurent information for 1 set
OTD- Msr El enent First ::= SEQUENCE {
r ef FrameNunber I NTEGER (O..42431), -- Frane nunber nodul o 42432
ref erenceTi meSl ot Modul oTi neSsl ot ,
qual i t yPresent Qual i tyPresent,
taCorrection I NTEGER (0. .960) OPTI ONAL, -- TA correction

-- measured nei ghbors in OID neasurenents
otd-FirstSet Msrs SeqOf OTD- Fi r st Set Msrs OPTI ONAL

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

-- OID neasurent information 2 and 3 sets if exist
OTD- Msr El enent Rest :: = SEQUENCE {
r ef FrameNunber I NTEGER (0. .42431), -- Frane nunber nodul o 42432
ref erenceTi meSl ot Modul oTi neSsl ot ,
qual i t yPresent Qual i tyPresent,
taCorrection | NTEGER (0. .960) OPTI ONAL, -- TA correction

-- neasured neighbors in OID neasurenents
ot d- MsrsOF Ot her Set s SeqOf OTD- MsrsOF Ot her Set s OPTI ONAL

}
SeqCf OTD- MsrsCf Ct her Set's :: = SEQUENCE (Sl ZE(1..10)) OF OTD-MsrsOf Ot her Set s

-- Quality Type
Qual ityPresent ::= CHO CE {

defaul t Qual ity Defaul tQuality,

speci fi edQual i tyType Speci fi edQual i tyType
}

DefaultQuality ::= INTEGER (0..7)

-- Quality type of Reference quality
Speci fi edQual ityType ::= SEQUENCE {
qual i tyType Qual i tyType,
quality Speci fiedQuality

}

Speci fiedQuality ::= | NTEGER (0. . 31)
-- Defines howto intepret the quality field

Qual i tyType ::= ENUMERATED {
hi ghQual ity(0), -- range 10 - 320m resolution 10m
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lo a!it%/(l), -- range 50 - 1600m resolution 50m
snrEstimate(2), -- range -30 - +30dB, resolution 2 dB
}
OID-FirstSet Msrs ::= OID- Measurenent Wthl D
-- Nei ghbour info in OTD neasurenments 0-10 tinmes in TD neasurenent info
OID- MsrsOF Ot herSets ::= CHO CE {
i dentityNot Present OTD Measurenent,
i dentityPresent OTD- Measur ement Wt hl D
}
-- For this OID neasurenent identity is same as the identity of BTS
-- in the first set with sanme sequence nunber
OID- Measur enent :: = SEQUENCE {
nbor Ti meSl ot Modul oTi neSsl ot ,
nborQual ity Nbor Qual i ty,
ot dval ue Orbval ue
}

-- This neasurenent contains the BTS identity and neasurenent
OID- Measur ement Wt hl D : : =SEQUENCE {
nei ghborldentity Nei ghbor I denti ty,

nbor Ti meSl ot Modul oTi meSl ot ,
nborQual ity Nbor Qual i ty,
ot dval ue QOrDval ue
}
NborQuality ::= CHO CE {
defaultQuality Defaul t Quality,
quality Speci fiedQuality
}
Nei ghborldentity ::= CHO CE {
bsi cAndCarrier BSICAndCarrier, -- BSIC and Carrier
Ci Cel | 1 D, -- Cell ID, LAC not needed
mul ti FrameCarrier Mul ti FrameCarrier, -- MiltiFrameOffest and BSIC
request | ndex Request | ndex, -- Index to Requested Nei ghbor List
syst em nf ol ndex Syst enl nf ol ndex, -- Index to Systeminfo |ist
ci AndLAC Cel | | DANdLAC -- Cl and LAC
}
-- BSIC & carrier pair
BsicCarrier ::= SEQUENCE {
bsi c BSI C,
bcchCarrier BCCHCarri er
}
-- Miltiframe and carrier
Mul ti FrameCarrier ::= SEQUENCE {
bcchCarri er BCCHCarri er,
mul ti FrameO f set Ml ti FrameOf f set
}
-- OTD nmeasurenent val ue for nei ghbour
OrDVal ue ::= | NTEGER (0..39999)
-- Location information I E
Locationlnfo ::= SEQUENCE {
ref Frame I NTEGER (0. .65535), -- Reference Frane nunber
gpsTOWN | NTEGER (0. .14399999) OPTI ONAL, -- GPS TOW
fixType Fi xType,
posEsti mat e Ext - Geogr aphi cal | nf or nat i on
}
Fi xType ::= I NTEGER {
twoDFi x (0),
threeDFi x (1)
} (0..1)
-- GPS- Measurenent information
GPS- Measur el nfo :: = SEQUENCE {

-- Measurenent info el enents
-- user has to nake sure that in this elenment is nunber of elenents
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-- defined in reference BTS identity
gpsMsr Set Li st SeqOf GPS- Msr Set El enent

}
SeqCf GPS- Msr Set El enent :: = SEQUENCE (SI ZE(1..3)) OF GPS-Msr Set El enent
-- OID neasurent information 1-3 tinmes in nmessage
GPS- Msr Set El ement @ : = SEQUENCE {
ref Frane I NTEGER (0..65535) OPTI ONAL, -- Reference Frane nunber
gpsTON GPSTONR4b, -- GPS TOW
gps- nsrLi st SeqOf GPS- Msr El enent
}
-- 24 bit presentation for GPSTOWNV
GPSTON24b :: = | NTEGER (0..14399999)
-- measured nei ghbors in OID neasurenents
SeqOX GPS- Msr El enent :: = SEQUENCE (S| ZE(4..12)) OF GPS- Msr El enent
GPS- Msr El emrent @ : = SEQUENCE {
satellitelD SatellitelD, -- Satellite identifier
cNo | NTEGER (0. .63), -- carrier noise ratio
doppl er | NTEGER (-32768..32767), -- doppler, mulltiply by 0.2
whol eChi ps I NTEGER (0..1022), -- whole value of the code phase neasurenent
fracChi ps I NTEGER (0..1024), -- fractional value of the code phase neasurenent
npat hl ndi c Mpat hl ndi c, -- multipath indicator
pseuRangeRVSErr | NTEGER (0. . 63) -- index
}
-- Miltipath indicator
Mpat hl ndi ¢ ::= ENUMERATED ({
not Measured (0),
low (1),
medi um (2),
hi gh (3)

-- Location error |E

LocationError ::= SEQUENCE {

| ocEr r or Reason LocError Reason
}
LocError Reason ::= ENUMERATED ({

unDefined (0),

not EnoughBTSs (1),
not EnoughSats (2),
| ocDat aM ssing (3),
not Supported (4),
not Processed (5),

-- exception handling:
-- an unrecogni zed val ue shall be treated the sane as value 0

-- Protocol Error Causes

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

m ssi ngConponet (1),

incorrectData (2),

m ssi ngl Eor Conponent El ement (3),

nmessageTooShort (4),

unknowRef er enceNunber (5),

-- exception handling:
-- an unrecogni zed val ue shall be treated the same as value 0

-- GPS assistance data |IE

GPS- Assi stData :: = SEQUENCE {
cont r ol Header Cont r ol Header
}
-- Control header of the GPS assistance data
Contr ol Header ::= SEQUENCE {
gpsWeek I NTEGER (0..1023), -- GPS week nunber
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-- Field type Present information

referenceTi me Ref er enceTi ne OPTI ONAL,
ref Locati on Ref Locat i on OPTI ONAL,
dgpsCorrections DGPSCor r ecti ons OPTI ONAL,
navi gat i onMbdel Navi gat i onMbdel OPTI ONAL,
i onospheri cModel | onospheri cModel OPTI ONAL,
ut cModel UTCMbdel OPTI ONAL,
al manac Al manac OPTI ONAL,
acqui sAssi st Acqui sAssi st OPTI ONAL
}
Ref erenceTime ::= CHO CE {
gpsTi mepr esent GPSTi mePr esent ,
gsnili mepr esent GSMTi nmePr esent
}
GPSTi mePresent ::= SEQUENCE {
-- an estimate of current GPS tinme of week
gpsTOWN GPSTON23b
}
GSMTi mePresent ::= SEQUENCE {
-- GPSTOWis a valid relation ship of GPS and GSM tinme
gpsTOWN GPSTON23b,
gsnili me GSMTi e
}
-- GPSTOWN range 0-604799.92, resolution 0.08 sec, 23-bit presentation
GPSTON23b :: = | NTEGER (0..7559999)
GSMTi e :: = SEQUENCE {
f rameNunber Fr aneNunber ,
timeSl ot Ti neSl ot ,
bi t Nunber Bi t Nunber
}
-- Frame nunber
FrameNunber ::= I NTEGER (0..2097151)
-- Time slot nunber
TimeSl ot ::= | NTEGER (0..7)
-- Bit nunber
Bi t Number ::= | NTEGER (0..156)
-- Reference Location |E
Ref Location ::= SEQUENCE {
t hreeDLocat i on Ext - Geogr aphi cal | nf or nati on
}

-- DGPS Corrections |E
DGPSCorrections ::= SEQUENCE {
-- N_SAT can be read from nunber of elenments of satlList

status I NTEGER (0..7), -- value definitions in 04.72
dgpsRef Ti me I NTEGER (0. .604799), -- DGPS reference tine
sat Li st SeqOf Sat El enent

}

SeqOf Sat El enent :: = SEQUENCE (S| ZE (1..16)) OF SatEl enent

-- nunber of correction for satellites

Sat El ement :: = SEQUENCE ({
satellitel D Satellitel D,

-- defines scale factor for resolution,
-- 0 =0.02/0.002 and 1 = 0.32/0.032
scal eFact or I NTEGER (0..1),

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

-- Pseudo Range Correction, range is

-- -655.34 - +655.34, if scale factor is 0.02

-- -10485.44 - +10485.44, if scale factor is 0.32
pseudoRangeCor | NTEGER (-32767..32767),
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-- Pseudo Range Rate Correction, range is

-- -0.254 - +0.254, if scale factor is 0.002
-- -4.064 - +4.064, if scale factor is 0.032
r angeRat eCor I NTEGER (-127..127)

}
SatellitelD ::= INTEGER (1..32) -- identifies satellite
-- Navigation Mdel |E
Navi gat i onMbdel ::= SEQUENCE {
navMbdel Li st SeqOf NavMbdel El enent
}

-- navigation nodel satellite |ist
SeqOf NavMbdel El ement ::= SEQUENCE (S| ZE(1..16)) OF NavMddel El erment

NavModel El enent
satellitelD
sat St at us

1= SEQUENCE {
Satellitel D
Sat St at us -- satellite status

}

-- the Status of the navigation nodel

Sat Status ::= CHO CE {
-- New satellite, new Navigati on Mddel - unconpressed
newSat el | i t eAndMbdel UC  Unconpr essedEpheneri s,

-- Existing satellite, Existing Navigation Mdel
ol dSat el | i t eAndModel NULL,

-- Existing satellite, new Navigati on Mddel - unconpressed
newNavi Model UC Unconpr essedEpheneri s,

-- Existing satellite, new Navigation Mddel - conpressed
newNavi Mbdel C Conpr essedEpheneri s

}

-- Unconpressed satellite emheneris and cl ock corrections
-- For further information see GSM 04. 31
Unconpr essedEpheneris ::= SEQUENCE {

epheni ODE I NTEGER (0. . 255),
epheniloe | NTEGER (0. .65535),
ephenCrc I NTEGER (0. .65535),
ephenCrs | NTEGER (0. . 65535),
ephenCi ¢ | NTEGER (0. . 65535),
ephenCi s I NTEGER (0. .65535),
ephenCuc I NTEGER (0. .65535),
ephentCus | NTEGER (0. . 65535),
ephenE I NTEGER (0. .4294967295),
ephen\VD | NTEGER (0. .4294967295),

ephemAPower Hal f | NTEGER (0. .4294967295),
ephenDel t aN | NTEGER (0. .65535),
ephenOnegaA0 I NTEGER (0. .4294967295),
ephenmOregaADot | NTEGER (0..16777215),

ephenl 0 | NTEGER (0. .4294967295),
ephemnl Dot I NTEGER (0. .16383),
ephemw | NTEGER (0. .4294967295),
epheniloc I NTEGER (0. .65535),
ephemAFO | NTEGER (0. .4194303),
ephemAF1 I NTEGER (0. . 65535),
ephemAr2 I NTEGER (0. . 255)

}

-- Conpressed satellite emheneris and cl ock corrections
-- For further information see GSM 04. 31
Conpr essedEpheneris ::= SEQUENCE {

ephen CDE I NTEGER (0. . 15),
epheniloe I NTEGER (0. .127),
ephentCrc I NTEGER (0. .4095),
ephentCrs I NTEGER (0. .4095),
ephenCi c I NTEGER (0. .511),
ephenCi s I NTEGER (0. .511),
ephenCuc I NTEGER (0. .2047),
ephentCus I NTEGER (0. .2047),
ephent I NTEGER (0. .65535),
ephen\VD | NTEGER (0. .4194303),

ephemAPower Hal f | NTEGER (0. .8191),
ephenDel t aN I NTEGER (0. .2047),
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ephemOregaAQ | NTEGER EO. .16383),
ephenOregaADot | NTEGER (0. .4095),
ephen 0 I NTEGER (0. .32767),
epheni Dot I NTEGER (0. .2047),
ephemwv I NTEGER (0..2097151),
epheniloc I NTEGER (0. .127),
ephemAFO I NTEGER (0..127),
ephemAF1 I NTEGER (0..7),
ephemAF2 I NTEGER (0..1)
}
-- lonospheric Mdel |E
| onospheri chMbdel ::= SEQUENCE {
al f a0 I NTEGER (0. . 255),
al fal I NTEGER (0. . 255),
al fa2 I NTEGER (0. . 255),
al fa3 I NTEGER (0. . 255),
bet a0 I NTEGER (0. . 255),
bet al I NTEGER (0. .255),
bet a2 I NTEGER (0. .255),
bet a3 | NTEGER (0. . 255)
}
-- Universal Tinme Coordinate Mdel
UTCMbdel ::= SEQUENCE {
ut cAO | NTEGER (0. .4294967295),
ut cAl I NTEGER (0..16777215),
utcDel taTl s I NTEGER (0. . 255),
ut cTot I NTEGER (0. . 255),
ut WAt I NTEGER (0. . 255),
ut cWNI sf I NTEGER (0. .255),
ut cDN I NTEGER (0. .255),
ut cDel t aTl sf I NTEGER (0. . 255)
}
-- Al manac, Long term nodel
-- NOTE: These are paraneters are subset of the epheneris
-- NOTE: But with reduced resolution and accuracy
Al manac ::= SEQUENCE {
al amanacToa I NTEGER (0. .255), -- Once per nessage
-- navigation nodel satellite |ist.
-- The size of almanacList is actually Nunms_Sats_Total field
al manaclLi st SeqOF Al manacEl enment
}
SeqOf Al manacEl enent :: = SEQUENCE (S| ZE(1..64)) OF Al manacEl enent
-- Almanac info once per satellite
Al manacEl emrent ::= SEQUENCE {
satellitel D Satellitel D,
al manacKsi i | NTEGER (0. .65535),
al manacE I NTEGER (0. .65535),
al manacM I NTEGER (0..16777215),
al manac APower Hal f I NTEGER (0..16777215),
al manacOrega0 I NTEGER (0. .16777215),
al manacOregaDot | NTEGER (0. .65535),
al manacw I NTEGER (0..16777215),
al manacAFO I NTEGER (0. .2047),
al manacAF1 | NTEGER (0. .2047)
}
-- Acquisition Assistance
Acqui sAssi st ::= SEQUENCE {
timeRel ation Ti meRel ati on,
-- Acquisition assistance |ist
-- The size of Nunmber of Satellites is actually Number of Satellites field
acqui sLi st SeqOF Acqui sEl enment
}
SeqOf Acqui sEl ement :: = SEQUENCE (S| ZE(1..16)) OF Acqui sEl enent
-- the relationship between GPS tinme and air-interface timng
Ti neRel ation ::= SEQUENCE {

gpsTOWN GPSTON23b, -- 23b presentation

-- frame nunber, earlier defined differently
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frameNurrber FrameNurber ,
timeSl ot Ti meSl| ot , -- time slot
bi t Nunber Bi t Nunber -- Bit nunber

}

-- data occuring per nunber of satellites

Acqui sEl ement ::= SEQUENCE ({
svid I NTEGER (1..64), -- SVID=PRND -1
-- Doppler Oth order term
-- -5.120 - 5.117.5 Hz (= -2048 - 2047 Hz with 2,5 Hz resol ution)
doppl er0 I NTEGER (-2048..2047),
-- Doppler 1st order term -1 - 0.5 resolution ?
doppl erl I NTEGER (0..63) OPTI ONAL,
doppl erUncertainty | NTEGER (0..7), -- doppl er uncertainty
codePhase I NTEGER (0..1022), -- Code Phase
i nt CodePhase I NTEGER (0. .19), -- Integer Code Phase
gpsBi t Nunber I NTEGER (0. .3), -- GPS bit nunber
codePhaseSear chW ndow | NTEGER (0. . 15), -- Code Phase Search W ndow
-- azimuth angle, 0 - 348.75 deg (= 0 - 31 with 11.25 deg resol ution)
azimuth I NTEGER (O0..31) OPTI ONAL,
-- elevation angle, 0 - 78.75 deg (=0 - 7 with 11.25 deg resolution )
el evation I NTEGER (0..7) OPTI ONAL

}
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Annex A (informative):
Description of Components

A.l Introduction

This annex describes the contents of components.

A.2  Measure Position Request

A.2.1 General

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

Table A.1: Measure Position Request component content

Element Type/Reference Presence
Positioning Instructions Positioning Instructions M
2.2.1
E-OTD Reference BTS for E-OTD Reference BTS (6]
Assistance Data for Assistance Data 2.2.2
E-OTD Measurement Assistance E-OTD Measurement (6]
Data Assistance Data 2.2.3
E-OTD Measurement Assistance E-OTD Measurement (e}
Data for System Information List Assistance Data for
System Information List
2.2.4
GPS Assistance Data GPS Assistance Data (0]
4.2.4

A.2.2 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 Methods field includes more than
one method, the Method Type appliesto al of them. Thisfield is mandatory, and has the following val ues:

'0": MS assisted

"1 MS based

‘2" MS based is preferred, but M S assisted is allowed
Positioning M ethods

Thisfield indicates which location method or methods should be used. Thisfield is mandatory.
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‘0" E-OTD

1" GPS

'2". E-OTD or GPS (i.e. both can be reported)
Response Time

Thisfield indicates the desired response time. In case of periodic location request this time applies only to the first
response. Thisfield is mandatory.

Theresponse timeis2 N seconds, where N is the valuein this field. 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' or
'2', and optional when Method Typeis'0'.

Thisfield is 7 bit Uncertainty Code as defined in GSM 03.32.
Multiple Sets

Thisfield indicates whether M S is requested to send multiple E-OTD/GPS Measurement Information Sets. The
maximum number of measurement setsisthree. Thisisfield is mandatory. MS is expected to include the current
measurement set. Additionally M'S 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 alowed
Environment Char acterization

Environment Characterization field provides the MS with information about expected multipath and NLOS in the
current area. Thisfield isoptional.

‘0’:  possibly heavy multipath and NLOS conditions (e.g. bad urban or urban)
‘1":  noor light multipath and usually LOS conditions (e.g. suburban or rural)
‘2’: not defined or mixed environment

'3": reserved for future use

A.2.2.2 E-OTD Reference BTS for Assistance Data Element

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

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
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Time Slot Scheme

The Time Slot Scheme field indicates the type of transmission scheme the reference BTSis using. If the MS measures
BTSs signals from time slots other than O 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 M S averages bursts from different time dots, and the
BTS uses varying lengths of bursts.) Thisfield is mandatory.

‘0’ = all time slots are 156.25 bitslong
‘1’ =time dots 0 and 4 are 157 bitslong and other time slots are 156 bits long
BTS Position

Thisfield containsthe BTS position in the format defined in GSM 03.32. Thisfield is mandatory. The allowed shapes
are:

- Ellipsoid point

- Ellipsoid point with altitude.

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 M S 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. Notice that the E-OTD location calculation assistance
datain the E-OTD Location Calculation Assistance Data element is expressed referring to the BTSs listed in this
element, if thiselement is present. If the E-OTD Location Calculation Assistance Data element is present in this
component, either the E-OTD Measurement Assistance Data element, or the E-OTD Measurement Assistance Data for
System Information List element, or both must be present as well.

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 BT Ss). 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 BTSsfield.

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
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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 Tgrs- Trer, Where Tgrs is the time of the start of the 51 multiframein
the BTSin question, and Try isthetime of the start of the 51 multiframe in the reference BTS. Thisfieldis
mandatory.

Range: 0 - 51
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 O 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 M S averages bursts from different time dots, and the
BTS uses varying lengths of bursts.) This field is mandatory.

‘0’ = all time slots are 156.25 bitslong
‘1’ =time dots 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
valueisthe RTD vaue of TSOs (i.e. the difference in starting of TS0), not only the RTD between starts of bursts. The
RTD isdefined as Tgrs- Tre, Where Trs isthe time 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 is mandatory.

Range: 0 - 1250

NOTE: Accurate RTD vaues are needed for MS based E-OTD, i.e. when the M S calculates its own position.
Thisfield includes only the rough RTD values and the possible E-OTD location Calculation Assistance
Data |E includes the accurate corrections for rough values (like Rough RTD and RTD Remainder in
Broadcast Assistance Data message). This saves bits when M S-based E-OTD is not required.

The following fields tell the coordinates of neighbor BT Ss that are used for E-OTD measurements, and also fine RTD
values. Thisinformation alowsthe MSto 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.

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 vaueisthe RTD value of TSOs (i.e.
the difference in starting of TS0), not only the RTD between starts of bursts. The RTD is defined as Tgrs- Tre, Where
Tersisthetime of the start of TSOinthe BTS in question, and Tre isthe 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 isoptional. 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 isoptional. The units are 0.03 seconds. The used reference ellipsoid is WGS 84 ellipsoid.

Range: -200000 ... 200000
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Relative Altitude
Thisfield indicates the altitude of the neighbor BTSrelative 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 send in the dedicated 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 MS must use the BT Ssidentified here to the E-OTD measurements.

Notice that the E-OTD location cal culation assistance datain the E-OTD Location Calculation Assistance Data element
is expressed referring to the BT Sslisted in this element, if this element is present. If the E-OTD Location Calculation
Assistance Data element is present in this message, either the E-OTD Measurement Assistance Data element, or the E-
OTD Measurement Assistance Data for System Information List element, or both must be present as well.

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

Number of Neighbors

Thisfield indicates how many neighbors are included in this IE.

Range: 1-32

The following fields are repeated for the number indicated in the Number of Neighbors field.
E-OTD Neighbor present

Thisfield 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 BT Ss). Thus the sum of total amount of E-
OTD Neighbor present bitswith value'1'in thisIE 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) are included if E-OTD neighbor
present fieldissetto '1'.

BSIC

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

Multiframe 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 Tgrs- Trer, Where Tgrs is the time of the start of the 51 multiframein
the BTSin question, and Tr isthetime of the start of the 51 multiframe in the reference BTS. Thisfield is
mandatory.

Range: 0 - 51
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 O or 4, and it isinformed about the burst length schemes used by BT Ss, then it
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can compensate for the possible error. (Thisis necessary if the M S averages bursts from different time dots, and the
BTS uses varying lengths of bursts.) This field is mandatory.

‘0’ = all time slots are 156.25 bitslong

‘1’ =time dots 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 Tgrs- Tre, Where Trsisthe time of the start of TS0 inthe BTS in question, and T is the time of
the start of the TS0 in the reference BTS. Thisfield is mandatory.

Range: 0 - 1250

The following fields tell the coordinates of neighbor BT Ss that are used for E-OTD measurements, and also fine RTD
values. Thisinformation alows the MSto 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.

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 value of TS0s (i.e.
the difference in starting of TS0), not only the RTD between starts of bursts. The RTD is defined as Tgrs- Tre, Where
Tersisthetime 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 optional.

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 isoptional. The unitsare 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 isoptional. The units are 0.03 seconds. The used reference ellipsoid is WGS 84 ellipsoid.

Range: -200000 ... 200000
Relative Altitude
Thisfield indicates the atitude of the neighbor BTS relative to the reference BTS in meters. Thisfield isoptional.

Range: -4000 .. 4000 meters
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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 three elements containing measurement data or
location estimate (E-OTD Measurement I nformation, Location Information or GPS Measurement Information) or
Location Information Error element must be included.

TableA.2: Measure Position Response component content

Element Type/Reference Presence

Multiple Sets Multiple Sets 3.2.1 0

Reference BTS Identity Reference BTS Identity (0]
3.2.2

E-OTD Measurement Information E-OTD Measurement (0]
Information 3.2.3

Location Information Location Information (@]
3.2.4

GPS Measurement Information GPS Measurement (0]
Information 3.2.5

Location Information Error Location Information C
Error 3.2.6

A.3.2 Elements

A.3.2.1 Multiple Sets Element

This element indicates how many E-OTD Measurement Information sets or GPS Measurement |nformation sets, and
Reference BTD Identities are included to this element. This element is optional. If this element is absent, asingle
measurement set isincluded.

Number of E-OTD/GPS M easurement | nfor mation Sets

Thisfield indicates the number of Number of E-OTD/GPS Measurement Information sets included to this component.
Thisfield is mandatory. If both 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 BTSs used in this component. Thisfield is mandatory.
Range: 1-3

Reference BTS relation 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 Measurement Information Setsis '3' and Number
of Reference BTSsis '2'.

‘0" = First reference BTS isrelated to first and second E-OTD/GPS Measurement Information Sets, and second
reference BTS s related to third E-OTD/GPS M easurement | nformation Sets.

‘1" = First reference BTS isrelated to first and third E-OTD/GPS Measurement | nformation Sets, and second
reference BTS is related to second E-OTD/GPS Measurement | nformation Sets.

‘2" = First reference BTS isrelated to first E-OTD/GPS Measurement Information Sets, and second reference BTS
isrelated to second and third E-OTD/GPS M easurement | nformation Sets.
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If thisfield is not included, the relation between reference BTS and Number of E-OTD/GPS Measurement Information
Setsisasfollows:

- 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 one reference BTS and 1-3 sets -> thisreference BTS relates to al 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 thereis more than one reference BTS, and optional otherwise. If this element is not included, the
Reference BTS, used in other elements, isthe 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" = Cell identity istold using BSIC and BCCH carrier.

‘1" = Cell identity istold using ClI, and the LAC isthe same as the current serving BTS.

'2' = Cell identity istold using an index refering to the BT S listed in the Measure Position Request component (the
indicated reference BTS is 1)

'3' = Cell identity istold using an index refering to the BTS listed in the BCCH alocation list (System Information
Neighbor Lists) of the serving BTS.

'4' = Cell identity istold using CI, and the LAC.
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 CelllDTypefield is'4'.

Range: 0 - 65535
Reference ClI

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 CelliDType fieldis'1' 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 |dentity Code of the base station).
BSIC field is conditional and isincluded only if CellldTypeisset ‘0’ or ‘3.
Range: O - 63
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Request Index

Thisfield indicates an index identifying the reference BTS by refering 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 BTS2, 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 refering to the BCCH allocation list (System Information
Neighbor List) of the serving BTS.

Thisfield is conditional and included only if CellldTypeissetto'3.
Range: 1-32

A.3.2.3 E-OTD Measurement Information Element

The purpose of the E-OTD Measurement Information element is to 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. Itis
included in the Measure Position Response component, if the network has requested the mobile to perform the M S
assisted E-OTD method.

Following six fields are repetead for each reference BTStold in the Multiple Sets element.(if Multiple Sets element is
included ). If Multiple Sets element is not included, the default value for setsis one (i.e. the following fields are present
only once).

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

Refer ence 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. This field is mandatory.

Range: 0 — 42431
Reference Time Slot

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

Range: 0to 3

Note: If MS does not know timeslot scheme, the M S reports the used timeslot. MS can only report results based on one
time slot (N) or two time dots (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).

Quality Type

Quality Type field defines the used quality type of Reference Quality field and Neighbor Quality field. Thisfield is
optional.

If thisfield is absent, the default encoding is following
Std of TOA measurements from the BTS. Encoding on 3 bits, with the following non linear encoding:
000 0-19 meters
001  20-39 meters
010 40-79 meters
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011 80-159 meters
100  160-319 meters
101  320-639 meters
110  640-1319 meters
111 over 1320 meters

‘0:  Std of TOA measurements from the BTS. Vaues are expressed in tens of meters, range from 10 to 320
meters. Value 320 means that the Std is 320 m or more.

‘1': Std of TOA measurements from the BTS. Values are expressed in multiples of 50 meters, range from 50 to
1600 meters. Value 1600 means that the Std is 1600 m or more.

‘2:  SNR estimate. Rangeis—30 ... +33 dB, by steps of 2 dB.
‘3:  Reserved.
Reference Quality

Reference Quality field includes the quality of the E-OTD measurements from the reference BTS. Thisfield is
mandatory. The Reference Quality field can be used to evaluate the reliability of E-OTD measurementsin the SMLC
and in weighting of the E-OTD values in the location calculation.

Range: Conditional to Quality Type
TA Correction

Thisfield indicates the estimate of the time difference between the moment that the MS uses to adjust its internal
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) vaue when the distance between the MS and the serving BTS is estimated based on TA.

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 the range—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
The following fields are repeated for each measurement set.
Number of M easured Neighbors
Thisfield indicates the number of different neighbor BTSs. Thisfield is mandatory.
Range: 0 - 10
NOTE: If the MS can not measure any neighbor BTSs, then thisvalueissetto ‘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 CI / Neighbor BCCH Carrier /
Neighbor BSIC / Neighbor Multiframe Offset / Request Index / System Info Index fields) concerning a certain BTS is
present or whether the BTS identity is given as reference to the first measurement set.

'0' ldentity information not included, and identity of thisBTS is same as the identity of BTS in first set with same
sequence number
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1" Identity information isincluded
CdlldType

Thisfield indicates is 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" = Cell identity istold using BSIC and BCCH carrier.
‘1" = Cell identity istold using Cl, and the LAC isthe same as the current serving BTS.
'2' = Céll identity istold using 51 Multiframe offset and BCCH carrier.

'3' = Cell identity istold using an index refering to the BT S listed in the Measure Position Request component (the
indicated reference BTSis 1)

'4' = Cell identity istold using an index refering to the BTS listed in the BCCH alocation list (System Information
Neighbor Lists) of the serving BTS.

'5' = Céll identity istold using CI, 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 CI

Thisfield indicates the Cell Identity of the particular neighbor cell. The purpose of the Cell Identity value is to identify
acell within alocation area.

Neighbor CI field is conditional and isincluded only if CellldTypeisset ‘1’ and the Cl value of the given cdll 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 CellldTypeisset ‘0’ or '2'.

Range: 0 - 1023

Neighbor BSIC

Thisfield indicates the BSIC (Base Station |dentity Code of the base station).
BSIC field is conditional and isincluded only if CellldTypeisset ‘0’ or '4'.
Range: O - 63

Neighbor Multiframe 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 Tgrs- Trer, Where Tgrs is the time of the start of the 51 multiframein
the BTSin question, and Tr isthetime of the start of the 51 multiframe in the reference BTS. Thisfield is
conditional and included only if CellldTypeis set to 2",

Range: 0 - 51
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Request Index

Thisfield indicates an index identifying the reference BTS by refering 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 BTS2, and so on)

Thisfield is conditional and included only if CellldTypeis set to ‘3",
Range: 1-16
System Info Index

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

Thisfield is conditional and included only if CellldTypeissetto'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: 0to 3

NOTE: 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).

Neighbor Quality

Neighbor Quality field includes the quality of the E-OTD measurements from neighbor BTS. Thisfield is mandatory.
The Neighbor Quality field can be used to evaluate the reliability of E-OTD measurementsinthe SMLC and in
weighting of the OTD valuesin location calculation.

Range: Conditional to Quality Type
OTD

Thisfield indicates the measured OTD value between the receptions of signals from the reference and the neighbor
BTS. The OTD isdefined as Typor - Trer (Modulo burst length) where Ty 1S the time of arrival of signal from the
neighbor BTS, and Tre isthe time of arrival of signal from the reference BTS. The reporting resolution of the OTD
valueis 1/256 bit. Thisfield is mandatory.

Range: 0 — 39999

A.3.2.4 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 for which the location estimate isvalid. Thisfield is
mandatory.
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Table A.3: Reference Frame field contents

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

GPSTOW
Thisfield specifies the GPS TOW for which the location estimate is valid. Thisfield is optional.

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.

Fix Type

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

‘0" = 2D fix
‘1" = 3D fix
Position Estimate
Thisfield contains the calculated position estimate in the format defined in GSM 03.32. The alowed shapes are:
- Ellipsoid Point;
- Ellipsoid point with uncertainty circle;
- Ellipsoid point with uncertainty ellipse;
- Ellipsoid point with atitude;

- Ellipsoid point with altitude and uncertainty ellipse.

A.3.2.5 GPS Measurement Information Element

The purpose of the GPS Measurement | nformation element is to 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 below, and the
individual fields are described subsequently.

This element isincluded in the Measure Position Response component if the network has requested the mobile to
perform mobile-assisted |ocation measurements using a GPS location method.

Following fields are repetead 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 fileds
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
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The following paragraphs describe the content of each information field of this element.

Reference Frame
Table A.6: Reference Frame field contents
Parameter # of Bits Resolution Range Units
Reference Frame 16 0 - 65535 frames
GPSTOW

Thisfield specifies the GPS TOW for which the location estimate is valid. Thisfield 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.

Number of M easurements

Thisfield specifies the number of measurements for which measurements are provided in the component. Thisvaue
represents the number of measurements that were measured by the MS. Thisvaue of N_MEAS determines the length
of the payload portion of the component. Typical range for N_MEASis four to a maximum of 12. Thisfieldis
mandatory and occurs once per set.

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_MEAS 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 +6553.6 Hz
Whole Chips 10 1 0—-1022 chips
Fractional Chips 10 2" 0-(1-2" 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 dataisvalid. Thisvalues 0 — 63 represent
satellite PRNs 1 — 64, respectively..

C/Ng

Thisfield contains the estimate of the carrier-to-noise ratio of the received signal from the particular satellite used in the
measurement. It isgiveninwhole dBsand hasarange of 0to 63. Typical levelsobserved by M S-based GPS units
will bein the range of 20 — 50 dB.

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 MS.
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Whole Chips

Thisfield contains the whole value of the code-phase measurement made by the MSfor the particular satellite signal at
the time of measurement.

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.

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

Thisfield containsa Pseudorange RMS Error value.
Range: 0.5m—-112m

NOTE: This parameter is specified according to a floating-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<05
1 001 000 0.5625 0.5<=P<0.5625
I X y 0.5* (1 +x/8) * 2" X1 <= P <X
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. Thiselement is
optional. This element has the following fields.

Error Reason
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Thisfield indicates the reason for error. Thisfield isoptional.
‘0’: There were not enough BT Ss to be received when performing mobile based E-OTD.
*1": There were not enough GPS satellites to be received, when performing GPS location.
‘2" Location calculation assistance data missing.
‘3" Requested method not supported.
‘4’: Undefined error.
‘5': Location request denied by the user.

‘6’: Location regquest not processed by the user and timeout.

A.4  Assistance Data

A.4.1 General

The Assistance Data is a RRLP component from the network to the M S. It is used by the network to provide assistance
data to enable MS-based E-OTD or M S-based Assisted GPS capabilitiesin the MS. It contains the following elements.

Table A.11: Assistance Data component content

Element Type/Reference Presence
E-OTD Reference BTS for E-OTD Reference BTS C
Assistance Data for Assistance Data 2.2.3
E-OTD Measurement Assistance E-OTD Measurement C
Data Assistance Data 2.2.4
E-OTD Measurement Assistance E-OTD Measurement C
Data for System Information List Assistance Data for
System Information List
2.2.5
GPS Assistance Data GPS Assistance Data C
4.2.4

A.4.2 Elements

A.4.2.1 E-OTD Reference BTS for Assistance Data Element

This element is conditional. It is as described in 2.2.3. If the network can provide assistance data, and data for E-OTD
has been requested, this element isincluded.

A.4.2.2 E-OTD Measurement Assistance Data Element

This element is conditional. It is as described in 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 2.2.5. If the network can provide assistance data, and data for E-OTD
has been requested, this element isincluded.
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A.4.2.4 GPS Assistance Data Element

The GPS Assistance Data element contains a single GPS assistance message that supports both network-assisted and
network-based GPS methods. This element can contain one or more of the fieldslisted in table A.12 below, which
support both M S-based and network-based GPS methods. Astable A.12 shows, only the Control Header field is
mandatory. Other fields are conditionally present based on the value of the Fields Present |E in the Control Header.

Table A.12: Fields in the GPS Assistance Data element

Parameter Presence
Control Header
Reference Time
Reference Location
DGPS Corrections
Navigation Model
lonospheric Model
UTC Model
Almanac
Acquisition Assistance

o)<

O|0|0|0|o|0o|0

Control Header

These fields are used for control in the GPS assistance protocol. They are shown in table A.13 below.

Table A.13: GPS Control Header (Fields occurring once per message)

Parameter Bits Scale Factor Range Units Presence
GPS Week 10 1 0-1023 weeks M
Field Types Present 8 1 bit field M

GPS Week

This field specifies the GPS week number of the assistance being provided. GPS Week eliminates one-week
ambiguities from the time of the GPS assistance. GPS Week field is mandatory unless only Acquisition Assistanceis
provided in this message; in this case it is optional (asindicated in Field Types Present).

Reference Time

These fields specify the relationship between GPS time and air-interface timing of the BTS transmission in the serving
cell. These fields occur once per message; some are mandatory and some are conditional, as shown in table A.14 below.

Table A.14: Reference Time (Fields occurring once per message)

Parameter # Bits Scale Factor Range Units Incl.
GSM Time Present 1 Boolean M
GPS TOW 23 0.08 0-604799.92 sec M
FNm 21 1 0-(27-1) frames o
TN 3 1 0-7 timeslots C
BN 8 1 0— 156 bits C

GSM Time Present

This field indicates whether or not GSM air-interface timing information for the serving cell is present in this message.
The MS shall interpret avalue of “1” to mean that GSM timing information is present, and “0” to mean that only the
GPS TOW field isprovided. Thisfield is mandatory.

GPSTOW
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The GPS TOW (time-of-week) is a mandatory field and is specified with 80 msec resolution. When GSM Time Present
is“1”, GPRSTOW and FNmM/TN/BN IEs provide avalid relationship between GPS and GSM time. When GSM Time
Present is“0”, GPS TOW issimply an estimate of current GPS time of week.

FNm/TN/BN

These fields specify the state of the GSM frame number, timeslot number, and bit number, respectively, of the serving
cell at the time that correspond to GPS TOW. The frame number field is given modulo 2%, i.e., the MSB of the GSM
frame number istruncated. The MS shall interpret FNm as the most recent of the two possible frame numbers that
FNm could represent. These fields are conditionally present when GSM Time Present is“1”.

Reference Location

The Reference Location field contains a 3-D location (without uncertainty) specified as per GSM 03.32. The purpose
of thisfield isto provide the MS with a priori knowledge of its location in order to improve GPS receiver performance.
Thisfield is present when Reference Location Present bit in Field Types Present is“1”.

DGPS Corrections

These fields specify the DGPS corrections to be used by the MS. These fields are present when DGPS Corrections
Present bit in Field Types Present is“1”. All fields are mandatory when DGPS Corrections are present in the GPS
Assistance Data.

Table A.15: DGPS Corrections

Parameter | #Bits | Scale Factor | Range | Units | Incl.
The following fields occur once per message
N_SAT 4 1 1-16 M
Status/Health 3 1 0-7 M
DGPS Reference Time | 20 1 0 —604799 sec M

The following fields occur once per satellite (N_SAT times)

SatlD 5 1-32 M
SF 1 0-1 M
UDRE 2 0-3 M
PRC 16 0.02 +655.34 meters M
(0.32) (+10485.44)
RRC 8 0.002 (0.032) +0.254 meters/sec | M
(+4.064)

N_SAT

Thisfield indicates the number of satellites for which differential corrections are available. Corrections for up to 16
satellites can be included in the message.

Statug/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 No data available

111 Data is invalid - disregard
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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 purposeisto 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 DGPS
network) is currently not providing information. The value “111” indicates that the corrections provided by the source
areinvalid, asjudged by the source. In either 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.

DGPS Reference Time
Thisfield indicates the baseline time for which the corrections are valid.
SatID

Thisfield identifies the satellite for which the corrections are applicable. The values ranging from 0 to 31 represent
satellite PRNs ranging from 1 to 32, respectively.

Scale Factor (SF)

Thisfield indicates the resolution of the pseudorange and range-rate corrections for the particular satellite. Table A.17
below shows the meaning of the values for this field.

Table A.17: Definition of Scale Factor IE

Value PRC Resolution RRC Resolution
0 0.02 0.002
1 0.32 0.032

User Differential Range Error (UDRE)

Thisfield provides an estimate of the uncertainty (1-0) in the corrections for the particular satellite. The valuein 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 thisfield are described in table A.18
below.

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

Pseudo-Range Correction (PRC)

Thisfield indicates the correction to the pseudorange for the particular satellite at the GPS Reference Time, t,. The
value of thisfield is given in meters (m) and the resolution depends on the value of Scale Factor, as shown intable A.17
above. The method of calculating thisfield is described in [3].

Pseudo-Range Rate Correction (RRC)

This field indicates the rate-of-change of the pseudorange correction for the particular satellite. The value of thisfield
is given in meters per second (m/sec) and the resol ution depends on the value of Scale Factor, as shownintable A.17
above. For sometimet; > to, the corrections are estimated by

PRC(t1) = PRC(to) + RRC(to)(t; - to) ,
and the M S uses this to correct the pseudorange it measures at t;, PR(ty), by

PR(tl) = PRm(tl) + PRC(t]_) .
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Navigation M odel

This set of fields contain information required to manage the transfer of precise navigation data to the GPS-capable MS.
This information includes control bit fields as well as satellite ephemeris and clock corrections. Thisfield is present
when Navigation Model Present bit in Field Types Present is“1”. Theindividual 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 Ephemeris and Clock Corrections (once per satellite)
Uncompr'd Compr'd
IODE 8™ 4 1 C
toe 16" 7 2’ Sec C
Cre 16 12 2° Meters C
Crs 16 12 2° Meters C
Cic 16 9 2% Radians c
Cis 16 9 2 Radians C
Cuc 16 11 2 Radians C
Cus 16 11 2 Radians C
e 329 16 2% c
Mg 32 22 2% Semi-circles C
(A" 32" 13 2" Meters™” C
An 16 11 2% Semi-circles/sec C
OMEGA 32 14 2t Semi-circles C
OMEGAdot 24 12 2% Semi-circles/sec [
lo 32 15 2% Semi-circles C
Idot 14 11 2-5 Semi-circles/sec [
W 32 21 2t Semi-circles C
toc 16" 7 2’ Sec C
afo 22 7 2 Sec C
af 16 3 2% sec/sec C
af, 8 1 27> sec/sec” C

Num_Sats Total

Thisfield 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.

SatID

Thisfield identifies the satellite for which the assistance is applicable. Thisvalueis the same asthe PRN number
provided in the navigation message transmitted by the particular satellite. The rangeis 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 is atwo-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 M S shall interpret the combinations of the two bits as
follows:
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Table A.20: Satellite Status (per-satellite field)

MSB LSB Interpretation
0 0 New satellite, new Navigation Model - uncompressed
0 1 Existing satellite, same Navigation Model
1 0 Existing satellite, new Navigation Model - uncompressed
1 1 Existing satellite, new Navigation Model - compressed

This Satellite Ephemeris and Clock Corrections fields includes 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 value of Satellite
Status for that satellite. The fields are absent when Satellite Statusis “01”, and present for all other values.

There are two possible formats for the Satellite Ephemeris and Clock Corrections for each satellite that is present:

Uncompressed: Thisis standard GPS format, as specified in [7]. Unless otherwise noted in table A.19, al
uncompressed parameters are encoded in two’ s-complement format.

Compressed: The same parameters with the same resol ution are provided in this format, but the dynamic ranges have
been reduced. The compressed format can be used to update the Navigation Model for avisible satellite from a
previous IODE to the current IODE. It is possible to send a compressed update for any satellite-specific IODE pair, but
the dynamic ranges have been optimized for 24 hours or less. As shown in table A.19, the compressed model has
almost 50% fewer bits than the full (uncompressed) model. Except for the IODE, t,. and to. parameters, all compressed
parameters are encoded in two’ s-complement format. The compression algorithm is specified in Annex B.

lonospheric M odel

The lonospheric Model contains fields needed to model the propagation delays of the GPS signal s through the
ionosphere. The information elementsin this field are shown in table A.21 below. 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 dowly relative to the Navigation Model. This
field is present when lonospheric Model Present bit in Field Types Presentis“1”. 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.
0o 8 2 seconds C
a1 8 277 sec/semi-circle C
as 8 2 sec/(semi-circle)” C
as 8 27 sec/(semi-circle)’ C
Bo 8 2" seconds C
B1 8 2" sec/semi-circle C
B2 8 2™ sec/(semi-circle)” C
Bs 8 2™® sec/(semi-circle)’ C

UTC Modé

The UTC Model field contains a set of parameters needed to relate GPS time to Universal Time Coordinate (UTC).
Thisfield is present when UTC Model Present bit in Field Types Presentis“1”. All of thefieldsinthe UTC Model are
mandatory when the field is present.
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Table A.22: UTC Model (occurs once per message, when present)

Parameter # Bits Scale Factor Units Incl.
Ao 32 2% seconds C
As 24 20 sec/sec C
At s 8 1 seconds C
tot 8 2 seconds C
WN; 8 1 weeks C
WN_sg 8 1 weeks C
DN 8 1 days C
At sk 8 1 seconds C

Almanac

These fields specify the coarse, long-term model of the satellite positions and clocks. Thesefields are givenin

table A.23 below. With one exception (di), these parameters are a subset of the ephemeris and clock correction
parameters in 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 is valid for up to one
year, typicaly. Sinceit isalong-term model, the field should be provided for all satellites in the GPS constellation. All
fields in the Almanac are mandatory when the Almanac is present.

The Almanac also is useful as an acquisition aid for network-based GPS methods. Given arecent Almanac (<3-4
weeks old), the MS only needs Reference Time and Reference Location information to quickly acquire the signals and
return measurements to the network.

The parameters Num_Sats Total and SatlD shall be interpreted in the same manner as described under table A19.

Table A.23: Almanac

Parameter | #Bits | Scale Factor | Units | Incl.
The following fields occur once per message
Num_Sats Total 6 1 M
toa 8 2 sec M
The following fields occur once per satellite
SatiD 6 - --- M
di 16 27 semi-circles M
e 16 2 dimensionless M
Mo 24 25 semi-circles M
NG 24 2t meters™”” M
OMEGA 24 2= semi-circles M
OMEGADOT 16 2% semi-circles/sec M
R 24 2% semi-circles M
afo 11 2% seconds M
afy 11 2% 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.

Thisfield isoptional. The field would probably appear when the Method Type field of the Positioning Instructions |IE
isset to 0 (MS-Assisted) and the Positioning Methods field of the Position Instructions IE is set to 1 (GPS).
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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 0 -604799.92sec 23 0.08 sec M
Frame # 0-2097151 21 (0]
Timeslots # 0-7 3 (0]
Bit # 0 - 156 8 (0]

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) -5,120 Hz t0 5,117.5 Hz 12 25 Hz M
Doppler (1¥ order term) -1-05 6 o)
Doppler Uncertainty 12.5Hz - 200 Hz 3 o

[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—348.75deg 5 11.25 deg ]
Elevation 0—78.75deg 3 11.25 deg O

Number of Satellites

Thisfield contains the number of satellites identified 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 serving cell.

The GPS subfield specifies the GPS TOW for which the location estimate is valid. This subfield is manditory when the
GPS Acquisition Assistance Data Information Element isincluded.

Range: 0—604799.92 sec

The Frame # subfield specifies the GSM frame number of the BT S transmissions for the serving cell that occur at the
given GPS TOW. This subfield is optiona when the GPS Acquisition Assistance Data Information Element is included.

Range: 0—-2097151

The Timeslots # subfield specifies the GSM timed ot of the BTS transmissions for the serving cell that occur at the
given GPS TOW. Thissubfield is optional when the GPS Acquisition Assistance Data Information Element is
included.

Range: 0—7

The Bit # subfield specifiesthe GSM and bit number of the BTS transmissions for the serving cell that occur at the
given GPS TOW. Thissubfield is optional when the GPS Acquisition Assistance Data Information Element is
included.

Range: 0-— 156
SVID/PRNID

Thisfield identifies the particular satellite for which the measurement datais supplied. Thisvalueisthe same asthe
PRN number provided in the navigation message transmitted by the particular satellite.
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Therangeis0to 63, where SVID = PRNID - 1

Doppler (0" order term)

Thisfield contains the Doppler (0" order term) value. This field is mandatory.

Range: 5,120 Hz t0 5,117.5 Hz

Doppler (1% order term)

Thisfield contains the Doppler (1% order term) value. Thisfield is optional.
Range: -1.0t00.5Hz/s

Doppler Uncertainty

Thisfield contains the Doppler uncertainty value. Thisfield is optional.
Range: 12.5 Hz — 200 Hz

Code Phase

Thisfield contains code phase. This field is mandatory.

Range. 0-1022 chips

Integer Code Phase

Thisfield contains integer code phase. Thisfield is mandatory.

Range: 0-19

GPS Bit Number

Thisfield contains GPS bit number. Thisfield is mandatory.

Range: 0-3

Code Phase Search Window

Thisfield contains the code phase search window. Thisfield is mandatory.

Range: 0-15 (i.e. 1-192 chips according to following table)

ETSI TS 101 527 V7.0.1 (2000-01)

Table A.26: Code Phase Search Window Parameter Format

CODE_PHASE_WIN Code Phase Search
Window (GPS chips)
‘0000’ 1023
‘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

ETSI



(GSM 04.31 version 7.0.1 Release 1998) a7 ETSI TS 101 527 V7.0.1 (2000-01)

Thisfield contains the azimuth angle. Thisfield is optional.
Range: 0— 348.75 degrees.

Elevation

Thisfield contains the elevation angle. Thisfield is optional.

Range: 0-— 78.75 degrees

A.5 Assistance Data Acknowledgement

A5.1 General

The MS 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 thereis 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

g B 6 N B g

: Unknown Reference Number

A7 References of Annex A

[1] T1P1.5/98-132r2, Evaluation Worksheet for Assisted-GPS (Ericsson).

2] T1P1.5/99-181r0, Change Request against GSM 03.32 (CPS Ltd.).

[3] T1P1.5/98-440r0, Low-Complexity Assisted-GPS Positioning (Ericsson).

[4] TR45.5.2.3.LocParAdH0c/99.03.03.01, Draft Location Parameters and Message Structure (v8.0)
(Motorola).

[5] T1P1.5/99-402r0, Proposed Point-to-M ultipoint Message for GPS Differential Corrections
(Ericsson/Nokia/Motorola).

[6] B. Parkinson and J. Spilker (eds.), Global Positioning System: Theory and Applications (I and I1),
AlAA, 1996.
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[8]
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[12]
[13]

ICD-GPS-200, Navstar GPS Space Segment/Navigation User Interface.

T1P1.5/99-027r4, GSM 04.71 version 1.0.1 for Release 1998.

T1P1.5/99-276r0, Quantization Techniques for GPS Assistance Parameters (Ericsson).
T1P1.5/99-424r1, Point-to-Point and Broadcast Signaling Messages for GPS Capable GSM
Mobile Stations (Motorola).

T1P1.5/99-563r0, Additions to GPS Acquisition Assistance Field (Motorola).
T1P1.5/99-572r0, Message Supporting Simplified GPS Assistance (Motorola).
T1P1.5/99-536r0, Commentsto T1P1.5/99-187r3 (Ericsson).
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Annex B (normative):
Navigation Model Compression Algorithm

This subannex describes the calculations used to compress and differentially encode the ephemeris and clock correction
parameters in the Navigation Model. These calculations areillustrated by pseudocode, in which the following
definitions are used:

| ODE, Past version of Navigation Mdel;
| ODE; = Current version of Navigation Mdel;

U = 3.986005 x 10™ (constant);
The encoding algorithm is given below.

Al ODE = (| ODE; — | ODEp); account for [0,239] roll-over
if (Al ODE <16) && (1 ODE; <240) && (| ODE, <240),

Send 4-bit Al CDE val ue

el se,

Send 0000 and | CDE;

Atoe = ([toe(1 ODEL) - toe(l ODE))] % (7200/ 16 sec)

if |Atee] < (22-1),

Send 3-bit At, value AND
the 4-bit nunmber of 2hr intervals |apsed
el se,

Send 1<<2 and t (| ODE;)

AC. = G(10DE;) - G(lODE)
if |AG:| < (2™ -1),

Send 12-bit AC. val ue
el se,

Send 1<<11 and G.(| ODE;)
ACGs = Gs(1 ODE1)) — Gs( 1 CDEo)
if |AGs| < (2™ -1),

Send 12-bit AG. val ue
el se,

Send 1<<11 and GC( | ODE;)
AG. = Cic(lel) - CC(IOIO)
if |AG.| < (2°-1),

Send 9-bit AGC. val ue
el se,

Send 1<<8 and G (| ODE;)
AGs = Cis(lel) - Cs(IODEO)
if |AGs| < (2°-1),

Send 9-bit AGCs val ue
el se,

Send 1<<8 and G (| ODE;)
ACye = Cuc(lel) - Cuc(IODEO)
if |AC.| < (2¥°-1),

Send 11-bit AG, val ue
el se,

Send 1<<10 and C( | ODE;)
ACs = Cus(lel) - Cus(IODEO)
if |ACs| < (2¥°-1),

Send 11-bit AG, val ue
el se,

Send 1<<10 and C( | ODE;)
Ae = e(1 ODE;) - e(| ODEy)
if |Ae| < (2¥°-1),

Send 16-bit Ae val ue
el se,

Send 1<<15 and e(| ODEy)
At = too( 1 ODE;) — toe( | ODEg)
ne = (IJ/[AUZ(IOIO)]S)IIZ
AMy, = M(IODE)) — [M(10DE) + (ne + An(| CDEy) ) [At]
if |AM| < (2% -1),

Send 22-bit AM val ue
el se,
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Send 1<<21 and M(| ODE;)
AAl/Z = Al/Z( | ODE;[) _ Al/Z( | ODEo)
if |AAY2 ] < (2'%2-1),

Send 13-bit AAY? val ue
el se,

Send 1<<12 and AY?(1 ODE,)
A(An) = An(1 ODE;) - An(| ODEp)
if |A(AN)| < (2'°-1),

Send 11-bit A(An) val ue
el se,

Send 1<<10 and An(| ODE;)

At = toe(IODE1) - toe(IODEO)
AOVEGA, = OVEGA( | ODE;) —

[ OVEGA(( | ODE;) + OVEGAdot (| ODEp) (At ]
if | AOVEGA| < (2 -1),

Send 14-bit AOVEGA, val ue
el se,

Send 1<<13 and OVEGA( | ODE;)

AOVEGAdot = OMVEGAdot (| ODE;) - OVEGAdot (| ODEg)
if | AOVEGAdot | < (2™ -1),

Send 12-bit AOVEGAdot val ue
el se,

Send 1<<11 and OVEGAdot (| ODE;)
A|o = |0(|ODE1) - |0(|ODEO)
if |Alg| < (2%-1),

Send 15-bit Al, val ue
el se,

Send 1<<14 + |o(| ODE;[)
Al dot = ldot(lODE;)) - |dot (I ODEy)
if |Aldot | < (2°-1),

Send 11-bit Aldot val ue
el se,

Send 1<<10 and | dot (| ODEy)
Aw = (1 ODE;) - w1 ODEy)
if |[Aw]| < (2%°-1),

Send 21-bit Aw val ue
el se,

Send 1<<20 and (| ODE;)
Atoc = ([toc(1ODE) - toc(lODEg)] % (7200/ 16 sec)

if |Ato] < (2°-1),

Send 3-bit At,. value AND
the 4-bit number of 2hr intervals |apsed
el se,

Send 1<<2 and t (| CDE,)
At = toc(IOJE1) - toc(ICDEO)
Aafo = afo(I03E1) -

[af o( | ODEy) + af (1 ODEo) Mt + af o( 1 CDEy) DAt Y 2]

if |Aafo < (2°-1),

Send 7-bit Aaf, val ue
el se,

Send 1<<6 and af o( | ODE;)

Aaf; = af 1(1 ODE;) — [af (1 ODEy) + af »( | ODEp) OAt]
if |Aaf, < (2%-1),

Send 3-bit Aaf,; val ue
el se,

Send 1<<2 and af (| ODE,))

i f afz(IODE1) == O,
Send Aaf, = 0
el se,
Send 1 and af (1 ODE;))
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Annex C (informative):

Change History

Change history

Meeting#

Spec

Version

CR

<Phase>

New Version

Subject/Comment

SMG#30bis

04.31

R98

7.0.1

Approved at SMG#30bis as Release 98
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History

Document history

V7.0.1

January 2000

Publication
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