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1. Problem Summary
In the RRLP specification 04.31/44.031 all location related data in ASN.1 are defined as “Ext-GeographicalInformation”. Location information data are used in the assistance data for E-OTD and A-GPS, as well as in the MS-based E-OTD/A-GPS measurement reports. In particular, section 5.1 of the RRLP specification defines the following:

1.) BTS location information for MS-based E-OTD (SMLC ( MS):

-- ellipsis point and 

-- ellipsoid point with altitude shapes are supported 

BTSPosition ::= Ext-GeographicalInformation  
2.) MS measurement report for MS-based E-OTD/MS-based A-GPS (MS ( SMLC): 

-- Location information IE

LocationInfo ::= SEQUENCE {


refFrame

INTEGER (0..65535),




-- Reference Frame number


-- If refFrame is within (42432..65535), it shall be ignored by the receiver


-- in that case the MS should provide GPS TOW if available


gpsTOW


INTEGER (0..14399999)
OPTIONAL,
-- GPS TOW


fixType


FixType,


-- Note that applicable range for refFrame is 0 - 42431


-- Possible shapes carried in posEstimate are


-- ellipsoid point, 


-- ellipsoid point with uncertainty circle


-- ellipsoid point with uncertainty ellipse


-- ellipsoid point with altitude


-- ellipsoid point with altitude and uncertainty ellipsoid


posEstimate

Ext-GeographicalInformation
}

3.) Assistance Data for MS-based A-GPS (SMLC ( MS):
-- Reference Location IE

RefLocation ::= SEQUENCE {


threeDLocation


Ext-GeographicalInformation 

}

(The Annex section of 04.31/44.031 mentions that only ellipsoid point with altitude shape would be allowed).
The RRLP component Ext-GeographicalInformation is imported from MAP-LCS-DataTypes and is defined in section 4 of the RRLP specification:
RRLP-Components

-- { RRLP-Components }

DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

IMPORTS


Ext-GeographicalInformation
FROM


MAP-LCS-DataTypes {


ccitt identified-organization (4) etsi (0) mobileDomain (0)


gsm-Network (1) modules (3) map-LCS-DataTypes (25) version5 (5)}


ExtensionContainer

FROM MAP-ExtensionDataTypes {


ccitt identified-organization (4) etsi (0) mobileDomain (0)


gsm-Network (1) modules (3) map-ExtensionDataTypes (21) version4 (4)}

;

-- Add here other ASN.1 definitions presented below

-- in chapters 4 and 5.

END
The MAP-LCS-DataTypes are defined in section 17.7.13 of TS 09.02/29.002:

.$MAP-LCS-DataTypes {

   ccitt identified-organization (4) etsi (0) mobileDomain (0)

   gsm-Network (1) modules (3) map-LCS-DataTypes (25) version5 (5)}

DEFINITIONS

IMPLICIT TAGS

::=

BEGIN

EXPORTS

   RoutingInfoForLCS-Arg,

   RoutingInfoForLCS-Res,

   ProvideSubscriberLocation-Arg,

   ProvideSubscriberLocation-Res,

   SubscriberLocationReport-Arg,

   SubscriberLocationReport-Res,

LocationType,

LCSClientName,

LCS-QoS,

Horizontal-Accuracy,

ResponseTime,

Ext-GeographicalInformation
;

[…]

The Ext-GeographicalInformation in MAP-LCS-DataTypes are defined as octet string according to TS 03.32/23.032 as follows:

Ext-GeographicalInformation ::= OCTET STRING (SIZE (1..maxExt-GeographicalInformation))

-- Refers to geographical Information defined in GSM 03.32.

-- This is composed of 1 or more octets with an internal structure according to GSM 03.32

-- Octet 1: Type of shape, only the following shapes in GSM 03.32 are allowed:

--

(a) Ellipsoid point with uncertainty circle

--

(b) Ellipsoid point with uncertainty ellipse

--

(c) Ellipsoid point with altitude and uncertainty ellipsoid

--

(d) Ellipsoid Arc

--

(e) Ellipsoid Point
-- Any other value in octet 1 shall be treated as invalid
-- Octets 2 to 8 for case (a) – Ellipsoid point with uncertainty circle

--

Degrees of Latitude



3 octets

--

Degrees of Longitude



3 octets

--

Uncertainty code



1 octet

-- Octets 2 to 11 for case (b) – Ellipsoid point with uncertainty ellipse:

--

Degrees of Latitude



3 octets

--

Degrees of Longitude



3 octets

--

Uncertainty semi-major axis



1 octet

--

Uncertainty semi-minor axis



1 octet

--

Angle of major axis



1 octet

--

Confidence



1 octet

-- Octets 2 to 14 for case (c) – Ellipsoid point with altitude and uncertainty ellipsoid

--

Degrees of Latitude



3 octets

--

Degrees of Longitude



3 octets

--

Altitude



2 octets

--

Uncertainty semi-major axis



1 octet

--

Uncertainty semi-minor axis



1 octet

--

Angle of major axis



1 octet

--

Uncertainty altitude



1 octet

--

Confidence



1 octet

-- Octets 2 to 13 for case (d) – Ellipsoid Arc

--

Degrees of Latitude



3 octets

--

Degrees of Longitude



3 octets

--

Inner radius



2 octets

--

Uncertainty radius



1 octet

--

Offset angle



1 octet

--

Included angle



1 octet

--

Confidence



1 octet

-- Octets 2 to 7 for case (e) – Ellipsoid Point

--

Degrees of Latitude



3 octets

--

Degrees of Longitude



3 octets

--

-- An Ext-GeogrpahicalInformation parameter containing any other shape or an incorrect number

-- of octets or coding according to GSM 03.32 shall be treated as invalid data by a receiver
Therefore, the following shapes for Ext-GeographicalInformation are allowed:
1. Ellipsoid point with uncertainty circle
2. Ellipsoid point with uncertainty ellipse

3. Ellipsoid point with altitude and uncertainty ellipsoid

4. Ellipsoid Arc

5. Ellipsoid Point

Any other shape shall be treated as invalid data by a receiver. 

However, RRLP makes use of Ellipsoid point with altitude shape at all three places mentioned above (BTS location information for MS-based E-OTD, MS measurement report for MS-based E-OTD/MS-based A-GPS, and Assistance Data for MS-based A-GPS). But when a receiver (MS or SMLC) receives the shape Ellipsoid point with altitude it has to treat the data as invalid. 

Therefore, the following interoperability problems can occur:

· If the MS follows the definitions in RRLP, but SMLC follows definitions in MAP, the SMLC will treat any MS measurement reports in form of Ellipsoid point with altitude as invalid. Thus making MS-based E-OTD/A-GPS useless if MS decides to use Ellipsoid point with altitude shape (which would be allowed according to RRLP, but not allowed according to MAP).

· If the MS follows the definitions in MAP, but SMLC follows the definition in RRLP, the MS will ignore the Ellipsoid point with altitude shape in MS-based E-OTD and MS-based A-GPS assistance data. Therefore, making MS-based E-OTD impossible (if SMLC uses Ellipsoid point with altitude shape which would be allowed according to RRLP, but not allowed according to MAP), and making “Reference Location” for MS-based A-GPS not available (because for “Reference Location” only Ellipsoid point with altitude shape is allowed according to RRLP, but not allowed according to MAP).
2. Proposed Solution

It is proposed to correct these inconsistencies described in section 1 above between MAP and RRLP specifications in order to avoid any interoperability problems. We propose to align RRLP with MAP specification and allow in RRLP only the following shapes defined in 09.02/29.002:
1. Ellipsoid point with uncertainty circle

2. Ellipsoid point with uncertainty ellipse

3. Ellipsoid point with altitude and uncertainty ellipsoid

4. Ellipsoid Arc

5. Ellipsoid Point

The proposed correction will affect all three location related data elements mentioned in section 1 above:
1.) BTS location information for MS-based E-OTD:

-- ellipsis point and 

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

BTSPosition ::= Ext-GeographicalInformation  

2.) MS measurement report for MS-based E-OTD/MS-based A-GPS: 

-- Location information IE

LocationInfo ::= SEQUENCE {


refFrame

INTEGER (0..65535),




-- Reference Frame number


-- If refFrame is within (42432..65535), it shall be ignored by the receiver


-- in that case the MS should provide GPS TOW if available


gpsTOW


INTEGER (0..14399999)
OPTIONAL,
-- GPS TOW


fixType


FixType,


-- Note that applicable range for refFrame is 0 - 42431


-- Possible shapes carried in posEstimate are


-- ellipsoid point, 


-- ellipsoid point with uncertainty circle


-- ellipsoid point with uncertainty ellipse




-- ellipsoid point with altitude and uncertainty ellipsoid


posEstimate

Ext-GeographicalInformation
}

3.) Assistance Data for MS-based A-GPS:
-- Reference Location IE

RefLocation ::= SEQUENCE {
-- Ellipsoid point with altitude and uncertainty ellipsoid shape is supported

threeDLocation


Ext-GeographicalInformation 

}

Without this correction, the inconsistencies between RRLP and MAP specification will remain which will lead to incompatible SMLC and MS interworking resulting in an inability to reliably use MS-based positioning methods.
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