3GPP TSG GERAN2 #28, Brussels, Belgium
Tdoc GP-060272 

January, 16th - 20th, 2006
Agenda Item 7.2.5.3.6 

Source: Alcatel


Introduction of GNSS : Backward Compatibility Analysis

1 Principles

For the time being, two satellite positioning systems (SPS) are available, the American GPS (Global Positioning System) and the Russian GLONASS. Due to various technical issues, the GPS is the most used one and the applications dealing with SPS matters generally cater for the GPS L1 signals only. In the near future, other SPS will be available among which the next one will certainly be Galileo. This leads to introduce the concept of Global Navigation Satellite System (GNSS) which opens the door to major Quality of Service improvements. The GNSS term aims at identifying all the satellite positioning/navigation systems willing to be available for public applications. This includes the Satellite Based Augmentation Systems (SBAS) such as the WAAS, EGNOS, etc. The Satellite Positioning Systems basically aiming at providing their services world-wide, the compatibility of a receiver with other Satellite Positioning Systems than GPS will soon appear as a basic terminal feature.

This presentation paper aims at gathering an overview of the LCS specifications impacted and then proposing for each one a change option to allow the Assisted GNSS location service. The paper does not consider the tests specification TS 51.010 neither the performances requirements. To lead the analysis, it is proposed to follow a MO-LR process. The MT-LR and NI-LR can be deduced from this case. The purpose is to first agree on the first stage of modifications before entering the details of the assistance data and measurement encoding.

This presentation paper is associated with the Work Items approved in SA (TD SP‑040308) and in GERAN (TD SP‑042268).

1.1 History of the introduction of the AGNSS concept in the 3GPP specifications

A brief summary of the key process dates is supplied in this section : 

· April 2004 : Feasibility study presented in SA1 subgroup. This feasibility study underlined the key benefits in terms of location performances of jointly using the Galileo L1 F/Nav signal and the GPS L1 C/A one. It underlines also the modest impact on the receiver complexity.

· April 2004 : Work item to introduce A-Galileo approved at SA1 level

· May 2004 : Work Item approved at SA level

· March 2005 : Presentation of discussion paper G2-050074 in GERAN2#23 bis presenting a way to introduce the Galileo system in LCS. Presentation of Galileo F/Nav L1 ICD

· July 2005 : GERAN 24#bis in Quebec, presentation of Galileo F/Nav L1 ICD G2-050266.

· August 2005 : Dissemination on 3GPP reflector of a web link to find the Galileo F/Nav L1 ICD.

· September 2005 : Change request approved in TS 22.071 at SA1 level to require the use of the Galileo signals.

· November 2005 : Discussion paper in GERAN #26 identifying the impacted change request and proposing to introduce as much as possible a generic GNSS approach.

2 Overview of the interfaces impacted

The main guiding line of the following analysis is twofold : 

· Insure backward compatibility

· Allow 3 new services or constellations for the AGNSS concept.

2.1 Current Situation according to a typical use case : MO-LR

It is proposed to illustrate the proposition of changes on a typical use case , the MO-LR one. The following figure describes the current messages exchanges for a MO-LR session.  
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1. A location MO-LR Procedure is instigated by the mobile. The message is transparently sent to the MSC. The message contains some indicators: this is made through a RR message.

· Location Method (GPS, EOTD etc..)

· Location request or Only assistance data

· Phone capability

· QoS

2. The MSC launches a location request for the dedicated MS to the BSC on which the mobile is camped. The parameters from the MS request are replicated. 

3. The BSC launches a BSSAP-LE Perform Location Request  towards the SMLC. This request contains the replication of the parameters, as well as the classmark info type 3 and the reference location of the cell.

4. The SMLC launches a RRLP dialogue with the mobile. This RRLP dialogue is first encapsulated in APDU (?) conveyed through BBSLAP and BSSAP containers. The RRLP message is first a [RRLP] Perform Location Request. The Perform Location Request involves some assistance data for the mobile to perform the measurement.

5. The BSC relays the message [RRLP]Perform Location Request towards the mobile phone through a [RR] message.

6. After having computed the measurement, the mobile sends a RRLP Measurement Response towards the BSS

7. The BSC relays the message towards the SMLC through a BSSAP/BSSLAP message. 

8. The SMLC  sends a BSSAP-LE Position Response to the BSC  containing the position of the mobile phone.

9. The SMLC sends an answer to the MSC [BSSAP] Location Response. The SMLC sends then a MAP SUBSCRIBER_LOCATION_REPORT to the GMLC (which is not represented here) over the Lg interface. This LOCATION_REPORT message is followed by an acknowledgment. 

10. The SMLC sends the response to the MS through a [RR]Facility Message [Return Result=MOLR/MOLRResult]. This is transparent for the BSS.

11. The session is ended through a [RR]Release Complete Message

Notes : 

· After Point 5, if the mobile does not have enough Assistance data, the MS sends back an RRLP Measure Position Response ‘Error’ with an additional Bitmap containing the missing assistance data. A new RRLP Location Request is sent by the SMLC.

· If only assistance data are requested by the MS, then an empty location Response is sent at step 8.

· In step 9, the GMLC may send the location of the user to an external location client. Indeed, in the first [RR] INVOKE MOLR message, the MS can specify the address of an external location client. In this case, the GMLC sends the information Location information to this location client through a MAP LOCATION_INFORMATION message.
2.2 Impacted interfaces

The following figures describe the impacted interfaces, and more specifically the various messages impacted in the interfaces. 
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2.3 Um Interface

2.3.1 Class mark Info type 3, TS 24.008

2.3.1.1 Current specification

The ‘MS Positioning Method capability is defined as a bitmap of 5 bits as represented in the following table deduced from specification TS24.008, paragraph 10.5.1.7.

	Bit #
	Signification

	5
	MS Assisted E-OTD


0
MS assisted E-OTD not supported


1
MS assisted E-OTD supported

	4
	MS based E-OTD


0
MS based E-OTD not supported


1
MS based E-OTD supported

	3
	MS assisted GPS


0
MS assisted GPS not supported


1
MS assisted GPS supported

	2
	MS based GPS


0
MS based GPS not supported


1
MS based GPS supported

	1
	MS Conventional GPS


0
conventional GPS not supported


1
conventional GPS supported


2.3.1.2 Proposition of change

Since the MS Positioning Method Capability can not be extended or modified for backward compatibility reasons, it is proposed to add a new item: MS-Positioning GNSS Capability. This will be a bitmap of 9 bits to allow 3 new services/constellations to be supported. 

	<Classmark 3 Value part> ::=


< spare bit >


{
< Multiband supported : { 000 } >




< A5 bits > 


|
< Multiband supported : { 101 | 110 } > 




< A5 bits >




< Associated Radio Capability 2 : bit(4) >




< Associated Radio Capability 1 : bit(4) >


|
< Multiband supported : { 001 | 010 | 100 } > 




< A5 bits >




< spare bit >(4)




< Associated Radio Capability 1 : bit(4) > }


{ 0 | 1 < R Support > }


{ 0 | 1 < HSCSD Multi Slot Capability > }


< UCS2 treatment: bit >


< Extended Measurement Capability : bit >


{ 0 | 1 < MS measurement capability > }


{ 0 | 1 < MS Positioning Method Capability > }


{ 0 |1 < MS Positioning GNSS Capability>}


< spare bits > ;

< MS Positioning Method Capability > ::=


< MS Positioning Method : bit(5) > ;

<MS Positioning GNSS Capability> :: =


< MS Positioning GNSS Method : bit(9) >;


<spare bits>** ; 

-- expands to the indicated length







-- may be used for future enhancements


Figure 10.5.7/3GPP TS 24.008 Mobile Station Classmark 3 information element

	….

MS Positioning Method (5 bit field)

This field indicates the Positioning Method(s) supported by the mobile station for the provision of location services (LCS) via the CS domain in A-mode.

MS assisted E-OTD 

Bit
5


0
MS assisted E-OTD not supported


1
MS assisted E-OTD supported

MS based E-OTD

Bit 4


0
MS based E-OTD not supported


1
MS based E-OTD supported

MS assisted GPS

Bit 3


0
MS assisted GPS not supported


1
MS assisted GPS supported

MS based GPS

Bit 2


0
MS based GPS not supported


1
MS based GPS supported

MS Conventional GPS

Bit 1


0
conventional GPS not supported


1
conventional GPS supported

MS Positioning GNSS Method (9 bits field)
This field indicates the GNSS Positioning Method(s) supported by the mobile station for the provision of location services (LCS) via the CS domain in A-mode. It can be added to the Positioning Methods.

MS Assisted Galileo

Bit 9


0
MS-Assisted Galileo not supported


1
MS-Assisted Galileo supported

MS Based Galileo

Bit 8


0
MS-Based Galileo not supported


1
MS-Based Galileo supported

Conventional Galileo

Bit 7


0
Conventional Galileo not supported


1
Conventional Galileo supported

Spare Bits for future Constellation / service

Bit 1-6 : reserved. Set to 0.


2.3.2 Supplementary services TS 24.080

This specification is not under the GERAN responsibility. Nevertheless it is addressed here to get a better vision of the entire process and impacts.

2.3.2.1 Current specification

To establish a location session a demand of supplementary service is done by the mobile. This is done using a Facility IE, for which the main components are reproduced in the following figure:
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The LCS MO-LR argument will be will be impacted. Indeed the location method to be used is defined in the ‘Location Method’ field, and the bitmap to select the assistance data type is defined in the ‘gpsAsssistanceData’ IE, itself defined in TS 49.031.
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2.3.2.2 Proposition of Change

Two types of changes have to be brought. The first one concerns the location Method, which has to be modified so that it can encode a GNSS location method. The second one refers to the addition of GNSS Assistant data element.

lcs-MOLR   OPERATION  ::=  {

   ARGUMENT     SEQUENCE {

      molr-Type             [0] IMPLICIT ENUMERATED {

         locationEstimate    ( 0 ), 

         assistanceData      ( 1 ), 

         deCipheringKeys     ( 2 ), 

         ...  }, 

      locationMethod        [1] IMPLICIT ENUMERATED {

         msBasedEOTD       ( 0 ), 

         msAssistedEOTD    ( 1 ), 

         assistedGPS       ( 2 ), 

         ... , 

         msBasedOTDOA      ( 3 ) 



assistedGNSS    ( 4 ) } OPTIONAL, 

      lcs-QoS               [2] IMPLICIT SEQUENCE {

         horizontal-accuracy         [0] IMPLICIT OCTET STRING ( SIZE( 1 ) ) OPTIONAL, 

         verticalCoordinateRequest   [1] IMPLICIT NULL OPTIONAL, 

         vertical-accuracy           [2] IMPLICIT OCTET STRING ( SIZE( 1 ) ) OPTIONAL, 

         responseTime                [3] IMPLICIT SEQUENCE {

            responseTimeCategory   ENUMERATED {

               lowdelay         ( 0 ), 

               delaytolerant    ( 1 ), 

               ...  }, 

            ... } OPTIONAL, 

         extensionContainer          [4] IMPLICIT SEQUENCE {

            privateExtensionList   [0] IMPLICIT SEQUENCE  ( SIZE( 1 .. 10 ) ) OF

               SEQUENCE {

                  extId      MAP-EXTENSION .&extensionId  ( {

                     , 

                     ...} ) , 

                  extType    MAP-EXTENSION .&ExtensionType  ( {

                     , 

                     ...} { @extId   }  )  OPTIONAL} OPTIONAL, 

            pcs-Extensions         [1] IMPLICIT SEQUENCE {

               ... } OPTIONAL, 

            ... } OPTIONAL, 

         ... , 

         velocityRequest             [5] IMPLICIT NULL OPTIONAL} OPTIONAL, 

      lcsClientExternalID   [3] IMPLICIT SEQUENCE {

         externalAddress      [0] IMPLICIT OCTET STRING ( SIZE( 1 .. 20 ) ) ( SIZE( 1 .. 9 ) ) OPTIONAL, 

         extensionContainer   [1] IMPLICIT SEQUENCE {

            privateExtensionList   [0] IMPLICIT SEQUENCE  ( SIZE( 1 .. 10 ) ) OF

               SEQUENCE {

                  extId      MAP-EXTENSION .&extensionId  ( {

                     , 

                     ...} ) , 

                  extType    MAP-EXTENSION .&ExtensionType  ( {

                     , 

                     ...} { @extId   }  )  OPTIONAL} OPTIONAL, 

            pcs-Extensions         [1] IMPLICIT SEQUENCE {

               ... } OPTIONAL, 

            ... } OPTIONAL, 

         ... } OPTIONAL, 

      mlc-Number            [4] IMPLICIT OCTET STRING ( SIZE( 1 .. 20 ) ) ( SIZE( 1 .. 9 ) ) OPTIONAL, 

      gpsAssistanceData     [5] IMPLICIT OCTET STRING ( SIZE( 1 .. 38 ) ) OPTIONAL, 

      ... , 

      supportedGADShapes    [6] IMPLICIT BIT STRING {

         ellipsoidPoint  (0 ), 

         ellipsoidPointWithUncertaintyCircle  (1 ), 

         ellipsoidPointWithUncertaintyEllipse  (2 ), 

         polygon  (3 ), 

         ellipsoidPointWithAltitude  (4 ), 

         ellipsoidPointWithAltitudeAndUncertaintyElipsoid  (5 ), 

         ellipsoidArc  (6 )} ( SIZE( 7 .. 16 ) ) OPTIONAL, 

      lcsServiceTypeID      [7] IMPLICIT INTEGER ( 0 .. 127 ) OPTIONAL, 

      ageOfLocationInfo     [8] IMPLICIT INTEGER ( 0 .. 32767 ) OPTIONAL, 

      locationType          [9] IMPLICIT SEQUENCE {

         locationEstimateType        [0] IMPLICIT ENUMERATED {

            currentLocation               ( 0 ), 

            currentOrLastKnownLocation    ( 1 ), 

            initialLocation               ( 2 ), 

            ... , 

            activateDeferredLocation      ( 3 ), 

            cancelDeferredLocation        ( 4 ) }, 

         ... , 

         deferredLocationEventType   [1] IMPLICIT BIT STRING {

            msAvailable  (0 ), 

            enteringIntoArea  (1 ), 

            leavingFromArea  (2 ), 

            beingInsideArea  (3 )} ( SIZE( 1 .. 16 ) ) OPTIONAL} OPTIONAL, 

      pseudonymIndicator    [10] IMPLICIT NULL OPTIONAL

      gnssAssistanceData    [11] IMPLICIT OCTET STRING (SIZE( 1 ..TBC ) ) OPTIONAL –This refers to the Requested GNSS Assistance Data defined in TS49.031.

}

   RESULT     SEQUENCE {

      locationEstimate       [0] IMPLICIT OCTET STRING ( SIZE( 1 .. 20 ) ) OPTIONAL, 

      decipheringKeys        [1] IMPLICIT OCTET STRING ( SIZE( 15 ) ) OPTIONAL, 

      ... , 

      add-LocationEstimate   [2] IMPLICIT OCTET STRING ( SIZE( 1 .. 91 ) ) OPTIONAL, 

      velocityEstimate       [3] IMPLICIT OCTET STRING ( SIZE( 4 .. 7 ) ) OPTIONAL}

   ERRORS     {

      systemFailure | 

      unexpectedDataValue | 

      dataMissing | 

      facilityNotSupported | 

      ss-SubscriptionViolation | 

      positionMethodFailure }

   CODE     local      : 115

   }

2.3.3 BSSAP Messages, A/Gb Interface, TS 48.008

2.3.3.1 Current specification

The BSSAP messages over A/Gb interface are encapsulation over messages. The change will then be minor or inexistent.
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‘Location type’ is defined in TS 49.031 as well as the  ‘GPS Assistance Data’.

2.3.4 BSSMAP-LE Messages, Lb Interface TS 49.031.

2.3.4.1 Current specification

The complete set of IEs are defined in TS 49.031 in table 10.2 : 

	8 7 6 5 4 3 2 1
	Information element
	Reference

	0 0 1 1 1 1 1 0
	LCS QoS
	10.16

	0 1 0 0 0 0 1 1
	LCS Priority
	10.15

	0 1 0 0 0 1 0 0
	Location Type
	10.18

	0 1 0 0 0 1 0 1
	Geographic Location
	10.9

	0 1 0 0 0 1 1 0
	Positioning Data
	10.20

	0 1 0 0 0 1 1 1
	LCS Cause
	10.13

	0 1 0 0 1 0 0 0
	LCS Client Type
	10.14

	0 1 0 0 1 0 0 1
	APDU
	10.3

	0 1 0 0 1 0 1 0
	Network Element Identity
	10.19

	0 1 0 0 1 0 1 1
	Requested GPS Assistance Data
	10.10

	0 1 0 0 1 1 0 0
	Deciphering Keys
	10.8

	0 1 0 0 1 1 0 1
	Return Error Request
	10.21

	0 1 0 0 1 1 1 0
	Return Error Cause
	10.22

	0 1 0 0 1 1 1 1
	Segmentation
	10.24

	0 0 0 1 0 0 1 1
	Classmark Information Type 3
	10.7

	0 0 0 0 0 1 0 0
	Cause
	10.4

	0 0 0 0 0 1 0 1
	Cell Identifier
	10.5

	0 0 1 0 0 0 0 1
	Chosen Channel
	10.6

	0 0 0 0 0 0 0 0
	IMSI
	10.11

	0 0 0 0 0 0 0 1
	Reserved (note)
	

	0 0 0 0 0 0 1 0
	Reserved (note)
	

	0 0 0 0 0 0 1 1
	Reserved (note)
	

	0 0 0 0 0 1 0 0
	Reserved (note)
	

	0 1 0 1 0 0 0 0
	LCS Capability
	10.26

	0 1 0 1 0 0 0 1
	Packet Measurement Report
	10.27

	0 1 0 1 0 0 1 0
	Cell Identity List
	10.28

	1 0 0 0 0 0 0 0
	IMEI
	10.29

	NOTE:
These values of the codepoints shall not be used as they were used in an earlier version of the protocol.


The blue marked IE will be impacted.

2.3.4.2 Proposition of change
· Location Type, §10.18

This is a variable length information element defining the type of location information being requested.

	
	8
	7
	6
	5
	4
	3
	2
	1

	Octet 1
	IEI

	Octet 2
	Length indicator 

	Octet 3
	Location Information

	Octet 4
	Positioning Method


Figure 10.18.1: Location Type IE

Coding of location information (octet 3):


00000000
current geographic location 
00000001 
location assistance information for the target MS
00000010
deciphering keys for broadcast assistance data for the target MS
all other values are reserved

Positioning Method (octet 4)

This octet shall be included if the location information in octet 3 indicates "location assistance information for the target MS" or "deciphering keys for broadcast assistance data for the target MS" and shall be omitted otherwise.

00000000
reserved

00000001
Mobile Assisted E-OTD

00000010
Mobile Based E-OTD

00000011
Assisted GPS 

00000100
Assisted GNSS (*)

all other values are reserved
(*) Not necessary to differentiate A-Galileo, A-GPS, or A-Galileo-GPS. This is done through the assistance data required.

· Positioning Data,

The  possible values of the Positionning data are completely used. It is then proposed to create a new IE : 

	TBC
	GNSS Specific Positioning Data
	10.30


The GNSS Specific Positioning data will be used to know which constellation has been used to determine the position.

This is a variable length information element providing positioning data associated with a successful or unsuccessful location attempt for a target MS.

	
	8
	7
	6
	5
	4
	3
	2
	1

	Octet 1
	IEI

	Octet 2
	Length indicator 

	Octet 3
	GNSS Positioning data


The GNSS Positioning data octet will defined as follows : 

	GNSS Used
	Status

	Reserved
	Reserved
	Reserved
	Galileo
	GPS
	

	Bit1
	Bit2
	Bit3
	Bit4
	Bit5
	Bit6
	Bit7
	Bit8


Bit 4 to 5 is used as a bitmap to defined which constellation has been used :

11






: Galileo + GPS

10






: Galileo

01






: GPS

The Status bits are used it they were used for the initial Positioning data :

000
Attempted unsuccessfully due to failure or interruption

001
Attempted successfully: results not used to generate location

010
Attempted successfully: results used to verify but not generate location

011
Attempted successfully: results used to generate location

100
Attempted successfully: case where MS supports multiple mobile based positioning methods and the actual method or methods used by the MS cannot be determined

· Requested Assistance Data, §10.10

It is necessary to create a new Bitmap for the requested assistance data. 

	TBC
	Requested GNSS Assistance Data
	10.31


Structure of the IE : 

	
	8
	7
	6
	5
	4
	3
	2
	1

	Octet 1
	IEI

	Octet 2
	Length indicator 

	Octet 3
	Navigation Model
	Almanacs

	
	R2
	R1
	Galileo
	GPS
	R2
	R1
	Galileo
	GPS

	Octet 4
	Acquisition assistance
	Integrity

	
	R2
	R1
	Galileo
	GPS
	R2
	R1
	Galileo
	GPS

	Octet 5
	UTC
	DGPS

	
	R2
	R1
	Galileo
	GPS
	R2
	R1
	Galileo
	GPS

	Octet 6
	IONO model
	Spare
	spare
	Ref Time
	Ref loc

	
	R2
	R1
	Galileo
	GPS
	
	
	
	

	Octet 7

to

Octet TBC
	Satellite related data


In octet 3 to 6, a zero indicates that the assistance data for the specified constellation is not required and a 1 indicates that the specified assistance data is required.

Notes : 

1. It is proposed to allow to be able to have separated ionospheric model, even if the Klobuchar one can be used for the constellation. Nevertheless, if on the reserved constellation is used as a generic one, the dedicated bit will be usable to require this given ionosphere model. 

2. The reference time is not distinguished regarding the constellation. It is supposed that it will be provided regarding the UTC. 

2.3.5 RRLP Messages, TS 44.031

2.3.5.1 Current specifications

The following figure provides a representation of the structure of the RRLP messages concerned by the GNSS feature. 
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The following elements will be impacted by GNSS : 

· MeasureLocationRequest

·  / Positioning Method

· Assistance data

· MeasureLocationResponse

· GPSMeasurement

· LocationInformation

· AssistanceData

2.3.5.2 Proposition of Changes

The first step of change is to allow a new set of assistance data messages. This is done through the modification of the message type choice table 3.1.a.

Table 3.1.a: RRLP Message Format

	RRLP-Messages

-- { RRLP-messages }

DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

IMPORTS


MsrPosition-Req, MsrPosition-Rsp, AssistanceData,


ProtocolError

FROM


RRLP-Components 
-- { RRLP-Components }

;

PDU ::= SEQUENCE {


referenceNumber


INTEGER (0..7),


component



RRLP-Component

}

RRLP-Component ::= CHOICE {


msrPositionReq


MsrPosition-Req,


msrPositionRsp


MsrPosition-Rsp,


assistanceData


AssistanceData,


assistanceDataAck

NULL,


protocolError


ProtocolError,


...


gnssassistanceData

GNSSAssistanceData,


gnssassistanceDataAck
NULL
}

END




· MsrPositionReq

Then it is proposed to modify the MeasurePositionRequest as follows: 

Table 4.1.a: Measure Position Request

	-- add this definition to RRLP-Components module

-- Measurement Position request component

MsrPosition-Req ::= SEQUENCE {


positionInstruct

PositionInstruct,


referenceAssistData

ReferenceAssistData

OPTIONAL,


msrAssistData


MsrAssistData


OPTIONAL,


systemInfoAssistData
SystemInfoAssistData
OPTIONAL,


gps-AssistData


GPS-AssistData


OPTIONAL,


extensionContainer

ExtensionContainer

OPTIONAL,


...,


-- Release 98 extension element

rel98-MsrPosition-Req-extension


Rel98-MsrPosition-Req-Extension


OPTIONAL,



-- Release 5 extension element

rel5-MsrPosition-Req-extension


Rel5-MsrPosition-Req-Extension


OPTIONAL



-- Release 7

gnss-AssistanceData

GNSSAssistanceDATA


OPTIONAL,

gnss-positionInstruct
GNSS-PositionInstruc

OPTIONAL

}




In the IE PositionInstruct, a GNSS method should be included, nevertheless it cannot since the definition is frozen with no extensibility. 

Table 5.1.a: ASN.1 Description

	-- add these defintions to RRLP-Components module

-- Position instructions

PositionInstruct ::= SEQUENCE {


-- Method type


methodType



MethodType,



positionMethod


PositionMethod,


measureResponseTime

MeasureResponseTime,




useMultipleSets


UseMultipleSets,




environmentCharacter
EnvironmentCharacter
OPTIONAL


-- No possibility to add anything

}



	--

MethodType ::= CHOICE {


msAssisted

AccuracyOpt,
-- accuracy is optional


msBased


Accuracy,

-- accuracy is mandatory


msBasedPref

Accuracy,

-- accuracy is mandatory


msAssistedPref
Accuracy 

–- accuracy is mandatory

}



	-- Accuracy of the location estimation

AccuracyOpt ::= SEQUENCE {


accuracy

Accuracy
OPTIONAL

}



	-- The values of this field are defined in 3GPP TS 23.032 (Uncertainty code)

Accuracy ::= INTEGER (0..127)



	-- Position Method

PositionMethod ::= ENUMERATED {


eotd (0),


gps (1),


gpsOrEOTD (2)

-- No possibility to add anything to identify which constellation to be used

}




It is then proposed to add a GNSS_INSTRUCTION in the MeasurePositionRequest. This element should be used in conjunction with a positionInstruct. When the PositionMethod is set to gps, then a IE GNSS_INSTRUCTION has to be read to know which constellation to use. If the IE GNSS_INSTRUCTION is not present then the GPS constellation is to be used by default. Moreover if another constellation is to be used the Assistance data for this constellation is sent through the GNSSAssistanceData element component of the MeasurePositionRequest. 

	-- GNSS assistance data IE

GNSS-AssistData ::= SEQUENCE {


controlHeader

ControlHeader

}

ControlHeader ::= SEQUENCE {


-- Field type Present information


referenceTime

ReferenceTime

OPTIONAL,


 -- refLocation


RefLocation


OPTIONAL,


dgpnssCorrections

DGPSCorrections

OPTIONAL,


gnssnavigationModel

NavigationModel

OPTIONAL,


gnssionosphericModel

IonosphericModel

OPTIONAL,


gnssutcModel


UTCModel


OPTIONAL,


gnssalmanac


Almanac


OPTIONAL,


gnssacquisAssist

AcquisAssist

OPTIONAL,


gnssrealTimeIntegrity SeqOf-BadSatelliteSet OPTIONAL

}




· AssistanceData

It is proposed to add in the AssistanceDATA component a GNSS-Assistance data IE defined as described previously.

	-- add this defintion to RRLP-Components module

-- Assistance Data component

AssistanceData ::= SEQUENCE {


referenceAssistData
ReferenceAssistData


OPTIONAL,


msrAssistData


MsrAssistData


OPTIONAL,


systemInfoAssistData
SystemInfoAssistData
OPTIONAL,


gps-AssistData


GPS-AssistData


OPTIONAL,



moreAssDataToBeSent

MoreAssDataToBeSent

OPTIONAL,
-- If not present, interpret as only

















-- Assistance Data component used to

















-- deliver entire set of assistance

















-- data.


extensionContainer

ExtensionContainer

OPTIONAL,


...,


-- Release extension here


rel98-AssistanceData-Extension
Rel98-AssistanceData-Extension
OPTIONAL,


rel5-AssistanceData-Extension
Rel5-AssistanceData-Extension
OPTIONAL



--Release7


gnss-Assistance

GNSS-ASSISTANCEDATA

OPTIONAL

}




The details of the assistance data has been already discussed during the GERAN#23bis, TDOC050074.

· MsrPosition Response

It is proposed to add a GNSS-MeasureInfo IE to report the measurement from the GNSS.

Table 4.2.a: Measure Position Response

	-- add this defintion to RRLP-Components module

-- Measurement Position response component

MsrPosition-Rsp ::= SEQUENCE {


multipleSets


MultipleSets


OPTIONAL,


referenceIdentity

ReferenceIdentity

OPTIONAL,


otd-MeasureInfo


OTD-MeasureInfo


OPTIONAL,


locationInfo


LocationInfo


OPTIONAL,


gps-MeasureInfo


GPS-MeasureInfo


OPTIONAL,


locationError


LocationError


OPTIONAL,


extensionContainer

ExtensionContainer

OPTIONAL,


...,



-- Release extension here


rel-98-MsrPosition-Rsp-Extension










Rel-98-MsrPosition-Rsp-Extension

OPTIONAL,


Rel-5-MsrPosition-Rsp-Extension








Rel-5-MsrPosition-Rsp-Extension

OPTIONAL


-- rel-5-MsrPosition-Rsp-Extension and other possible future extensions


-- are the only information elements that may be included in the 2nd


-- MsrPosition-Rsp component when RRLP pseudo-segmentation is used


gnss-MeasureInfo

GNSS-MeasureInfo

OPTIONAL,

}




	-- GNSS-Measurement information

GNSS-MeasureInfo ::= SEQUENCE {


-- Measurement info elements


-- user has to make sure that in this element is number of elements


-- defined in reference BTS identity


gnssMsrSetList
SeqOfGNSS-MsrSetElement


}

SeqOfGNSS-MsrSetElement ::= SEQUENCE (SIZE(1..3)) OF GNSS-MsrSetElement



	-- OTD measurent information 1-3 times in message

GNSS-MsrSetElement ::= SEQUENCE {


refFrame

INTEGER (0..65535)
OPTIONAL, 
-- Reference Frame number


utctime


UTCTime,





-- Time UTC



	--N_SAT can be read from number of elements of gnss-msrList

gnss-msrList

SeqOfGNSS-MsrElement

}



	-- 24bit UTC Time

UTCTime ::= INTEGER (0..14399999)



	-- measured elements in measurement parameters field

SeqOfGNSS-MsrElement ::= SEQUENCE {


seqofgps-msrelement


SeqOfGPS-MsrElement 
OPTIONAL,


seqofgalileo-msrelement

SeqOfGalileo-MsrElement

OPTIONAL,


...

}

SeqOfGalileo-MsrElement ::=SEQUENCE (SIZE(1..16)) OF Galileo-MsrElement

Galileo-MsrElement ::= SEQUENCE {


satelliteID

SatelliteID,



-- Satellite identifier


cNo



INTEGER (0..63),


-- carrier noise ratio


doppler


INTEGER (-32768..32767), 
-- doppler, mulltiply by 0.2


pseudorange

INTEGER (TBC)


, -- encode diretly a pseudornnge in seocnds


mpathIndic

MpathIndic,




-- multipath indicator


pseuRangeRMSErr
INTEGER (0..63)



-- index



}



	-- Multipath indicator

MpathIndic ::= ENUMERATED {


notMeasured (0),


low (1),


medium (2),


high (3)

}




It is proposed here that the GNSS Measurement encapsulates several measurement IEs depending on the constellation. It can be proposed to be more generic using the same encoding with an Id on the constellation as shown:

	-- measured elements in measurement parameters field

SeqOfGNSS-MsrElement ::= SEQUENCE (SIZE(1..32)) OF GNSS-MsrElement

GPS-MsrElement ::= SEQUENCE {


satelliteID

SatelliteID,



-- Satellite identifier


constellationID
CONSTELLATIONID,


--ID of the constellaiton can be GPS, Galileo or other


cNo



INTEGER (0..63),


-- carrier noise ratio


doppler


INTEGER (-32768..32767), 
-- doppler, mulltiply by 0.2


pseudoRange

INTEGER(TBS),


-- encode pseudoranage in seconds


mpathIndic

MpathIndic,




-- multipath indicator


pseuRangeRMSErr
INTEGER (0..63)



-- index



}



	


3 Conclusion

This paper provides an overview of the changes to be made to implement Galileo. There is no major limitation in terms of backward compatibility.
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