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1
Introduction

During the discussions on the Iu-pc work item, the functional split of the timing information generation has been rarely discussed in detail. The current version (based on the Iu-pc ad-hoc, 2nd – 4th May) of the PCAP specification bears the assumption that the generation of timing assistance (specifically UTRAN-GPS time difference) is performed at the RNC. However, this was not discussed at the ad-hoc, and the revision, which reflects this functionality, made to PCAP was carried out without reasonable discussion.

2
Discussion

During a UE positioning attempt (for the A-GPS case), the UE performs measurements based on assistance data that it receives from the UTRAN. Two measurements that may be performed by the UE are the GPS TOW, and the time stamping of this measurement to a SFN. These measurements are sent up to the RNC for the cases of UE-assisted, and UE-based A-GPS. It is clear to see that UE-GPS timing, and ultimately UTRAN-GPS timing may be calculated from these reported measurements. Therefore the UE is acting as an LMU (Location Measurement Unit). This method of UTRAN-GPS timing generation is transparent to the RNC and Node B.

Vodafone believe that the information needed to perform this mechanism, together with the RNC-ID and Cell-ID of the respective UE, should be able to be passed to the SAS. This enables the UTRAN-GPS timing calculation to be unambiguously carried out relative to the respective Node B. Currently when the UE-based A-GPS method is being carried out, the Position Estimate performed by the UE does not get passed to the SAS. Therefore a new message/procedure would be required in order to indicate this position and pass the respective timing information to the SAS. This message contains the RNC-ID and Cell-ID for the reasons mentioned above. 

The signalling and parameters associated with this mechanism are shown below.

Diagram showing signalling flows and relevant parameters for this mechanism.


The reasons for implementing this option in the Iu-pc interface specifications are:

· It removes the need for having GPS receivers in RNCs and Node Bs.

· Greater resilience and potentially greater accuracy.

It is clear that the functionality required for this timing generation mechanism should be placed in the SAS, because:

· All of the necessary assistance data can be generated in the SAS.

· There is no reason to put this mechanism in the RNC.

· Roadmaps of RNC products in a multi-vendor network may be different.

3 
Proposal

The changes highlighted in the attached document enable the option to generate the timing information in the SAS. To effect this, a new class 2 procedure “Position Fix Indication” has been added to enable the position estimate along with the measured timing information to be passed to the SAS. 
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7
Functions of PCAP


PCAP has the following functions:


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


· Information Exchange. This function enables the RNC to obtain GPS assistance data from an SAS.  The RNC can provide this data to a particular UE or broadcast this data to multiple UEs via system information messages.


· Position Fix. This function enables the RNC to inform the SAS of a position estimate received from a UE using the UE-based method.

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


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


Table 1: Mapping between functions and PCAP elementary procedures


Function

Elementary Procedure(s)



Position Calculation

a) Position Calculation 






Information Exchange

a) Information Exchange Initiation


b) Information Reporting


c) Information Exchange Termination


d) Information Exchange Failure



Position Fix

a)    Position Fix Indication



Reporting of General Error Situations

a)    Error Indication



8
PCAP Procedures


8.1
Elementary Procedures


In the following tables, all EPs are divided into Class 1 and Class 2 EPs (see subclause 3.1 for explanation of the different classes):


Table 2: Class 1


Elementary Procedure

Initiating Message

Successful Outcome

Unsuccessful Outcome







Response message

Response message



Position Calculation

POSITION CALCULATION REQUEST

POSITION CALCULATION RESPONSE

POSITION CALCULATION FAILURE

































Information Exchange Initiation

IINFORMATION EXCHANGE INITIATION REQUEST

INFORMATION EXCHANGE INITIATION RESPONSE

INFORMATION EXCHANGE INITIATION FAILURE



Table 3: Class 2


Elementary Procedure

Message



Information Reporting

INFORMATION REPORT



Information Exchange Termination

INFORMATION EXCHANGE TERMINATION REQUEST



Information Exchange Failure

INFORMATION EXCHANGE FAILURE INDICATION



Position Fix Indication

POSITION FIX INDICATION



Error Indication

ERROR INDICATION



8.2
Position Calculation


8.2.1
General


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


The SRNC initiates the Position Calculation procedure for UEs that support the following positioning method types:


- UE assisted;


- UE assisted is preferred, but UE based is allowed;


- UE based is preferred, but UE assisted is allowed;


when the chosen positioning method type is ‘UE Assisted’.


For UEs that only support the UE based positioning method or that, supporting both, have selected the ‘UE Based’ option, the Position Calculation procedure is not applicable.


8.2.2
Successful Operation
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Figure 1: Position Calculation procedure. Successful Operation.


The procedure is initiated with a POSITION CALCULATION REQUEST message sent from the SRNC to the SAS. The POSITION CALCULATION REQUEST message contains data enabling the SAS to perform its tasks. 

Response Message:


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

8.2.3
Unsuccessful Operation
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Figure 2: Position Calculation procedure. Unsuccessful Operation.


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


8.2.4
Abnormal Conditions


-


8.3
Information Exchange Initiation


8.3.1
General


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


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


8.3.2
Successful Operation
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Figure 3: Information Exchange Initiation procedure, Successful Operation

The procedure is initiated with an INFORMATION EXCHANGE INITIATION REQUEST message sent from RNC to SAS. This message contains data necessary for the SAS to provide the requested assistance information to the RNC. 


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




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


Information Report Characteristics:

The Information Report Characteristics IE indicates how the reporting of the information shall be performed.


If the Information Report Characteristics IE is set to 'On-Demand', the SAS shall report the requested information immediately. When the Information Type IE is set to ‘Implicit’, the Information Report Characteristics IE shall be set to 'On-Demand'.


If the Information Report Characteristics IE is set to 'Periodic', the SAS shall periodically initiate the Information Reporting procedure for all the requested information, with the requested report frequency.


If the Information Report Characteristics IE is set to 'On-Modification', the SAS shall report the requested information immediately and then shall initiate the Information Reporting procedure in accordance to the following conditions:


· If the Information Type Item IE is set to ‘Explicit’ and the Explicit Information Item IE includes ‘Almanac and Satellite Health’, the SAS shall initiate the Information Reporting procedure for this specific Explicit Information Type when a change has occurred in almanac/health information for at least one visible satellite.


· If the Information Type Item IE is set to ‘Explicit’ and the Explicit Information Item IE includes ‘UTC Model’, the SAS shall initiate the Information Reporting procedure for this specific Explicit Information Type when a change has occurred in the GPS UTC model.


· If the Information Type Item IE is set to ‘Explicit’ and the Explicit Information Item IE includes ‘Ionospheric Model’, the SAS shall initiate the Information Reporting procedure for this specific Explicit Information Type when a change has occurred in the GPS ionospheric model.


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


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


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


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


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


· If the Information Type Item IE is set to ‘Explicit’ and the Explicit Information Item IE includes ‘Almanac and Satellite Health SIB’, the SAS shall initiate the Information Reporting procedure for this specific Explicit Information Type when a change has occurred in almanac/health information for at least one visible satellite. 


· A request for GPS Transmission TOW information shall only occur in accordance to the following conditions:

1. The Information Type Item IE is set to ‘Explicit’


2. The Explicit Information Item IE includes ‘GPS Transmission TOW’


3. The Explicit Information Item IE also includes at least one of the following values:


· ‘UTC Model’


· ‘Ionospheric Model’


· ‘Navigation Model’


· ‘Almanac and Satellite Health SIB’


When a request for GPS Transmission TOW information does occur, the SAS shall initiate the Information Reporting procedure when a change has occurred in one of the four possible accompanying Explicit Information Types. In this case, the SAS shall include the relevant Explicit Information Type(s) and also the GPS Transmission TOW IE in the INFORMATION REPORT message.

Response message:


If the SAS was able to determine the information requested by the RNC, it shall respond with the INFORMATION EXCHANGE INITIATION RESPONSE message. The message shall include the same Information Exchange ID that was included in the INFORMATION EXCHANGE REQUEST message.


8.3.3
Unsuccessful Operation
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Figure 4: Information Exchange Initiation procedure, Unsuccessful Operation

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


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


Typical cause values are as follows:

Radio Network Layer Cause:


Information temporarily not available


Information Provision not supported for the object.


8.3.4
Abnormal Conditions


-


8.4
Information Reporting

8.4.1
General


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


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


8.4.2
Successful Operation
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Figure 5: Information Reporting procedure, Successful Operation

If the requested information reporting criteria are met, the SAS shall initiate an Information Reporting procedure. Unless specified below, the meaning of the parameters are given in other specifications.


The Information Exchange ID IE shall be set to the Information Exchange ID provided by the RNC when initiating the information exchange with the Information Exchange Initiation procedure.


8.4.3
Abnormal Conditions


-


8.5
Information Exchange Termination

8.5.1
General


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


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


8.5.2
Successful Operation
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Figure 6: Information Exchange Termination procedure, Successful Operation


This procedure is initiated with an INFORMATION EXCHANGE TERMINATION REQUEST message.


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


8.5.3
Abnormal Conditions


-


8.6
Information Exchange Failure


8.6.1
General


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


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


8.6.2
Successful Operation
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Figure 7: Information Exchange Failure procedure, Successful Operation

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

Typical cause values are as follows:

Radio Network Layer Cause:


Information temporarily not available

8.7

Position Fix Indication


8.7.1
General

This procedure is used by the RNC to notify the SAS of a UE position fix in the case that the UE based positioning method was used.

 8.7.2
Successful Operation
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Figure 8: Position Fix procedure, 


The procedure is initiated with a POSITION FIX INDICATION message sent from the RNC to the SAS.


The RNC may initiate the procedure when it receives a position estimate from a UE.

8.10
Error Indication


8.10.1
General


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


8.10.2
Successful Operation
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Figure 15: Error Indication procedure, SAS Originated, Successful Operation
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Figure 16: Error Indication procedure, RNC Originated, Successful Operation


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


Typical cause values for the ERROR INDICATION message are:


-
Transfer Syntax Error


-
Abstract Syntax Error (Reject)


-
Abstract Syntax Error (Ignore and Notify)


-
Message not Compatible with Receiver State


-
Unspecified


8.10.3
Abnormal Conditions


-


9
Elements for PCAP Communication



9.1
Message Functional Definition and Content

9.1.1
General


Section 9.1 presents the contents of PCAP messages in tabular format. The corresponding ASN.1 definition is presented in section 9.3. In case there is contradiction between the tabular format in section 9.1 and the ASN.1 definition, the ASN.1 shall take precedence, except for the definition of conditions for the presence of conditional IEs, where the tabular format shall take precedence.


NOTE:
The messages have been defined in accordance to the guidelines specified in [12].


9.1.2
Message Contents

9.1.2.1
Presence


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


Table 4: Meaning of abbreviations used in PCAP messages


Abbreviation

Meaning



M

IE's marked as Mandatory (M) will always be included in the message.



O

IE's marked as Optional (O) may or may not be included in the message.



C

IE's marked as Conditional (C) will be included in a message only if the condition is satisfied. Otherwise the IE is not included.






9.1.2.2
Criticality

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


Table 5: Meaning of content within “Criticality” column


Abbreviation

Meaning






–

No criticality information is applied explicitly.



YES

Criticality information is applied. This is usable only for non-repeatable IEs 



GLOBAL

The IE and all its repetitions together have one common criticality information. This is usable only for repeatable IEs.



EACH

Each repetition of the IE has its own criticality information. It is not allowed to assign different criticality values to the repetitions. This is usable only for repeatable IEs.



9.1.2.3
Range


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


9.1.2.4
Assigned Criticality


This column provides the actual criticality information as defined in chapter 10.3.2, if applicable.

9.1.3
POSITION CALCULATION REQUEST


IE/Group Name

Presence

Range

IE type and reference

Semantics description

Criticality

Assigned Criticality



Message Type

M



9.2.1.22



YES

reject



Transaction ID

M



9.2.1.26



-





Measured UE Position Estimate

M



9.2.1.xx



YES

reject



Cell Identification 



1 to <maxnoofCells>











>C-ID

O



INTEGER 


(0…65535)









>RNC-ID

O



INTEGER (0..4095)





reject



Reference SFN

O



Integer(0..4095)

The SFN for which the location is valid







Measured Results



1..<maxNoOfSets>











  >GPS Measured    


    Results IE

M



9.2.1.10



YES

reject



Range bound

Explanation



MaxNoOfSets

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



9.1.4
POSITION CALCULATION RESPONSE


IE/Group Name

Presence

Range

IE type and reference

Semantics description

Criticality

Assigned Criticality



Message Type

M



9.2.1.22



YES

reject



Transaction ID

M



9.2.1.26



-





UE Position Estimate

M



9.2.1.5



YES

ignore



Criticality Diagnostics

O



9.2.1.3



YES

ignore



9.1.5
POSITION CALCULATION FAILURE


IE/Group Name

Presence

Range

IE type and reference

Semantics description

Criticality

Assigned Criticality



Message Type

M



9.2.1.22



YES

reject



Transaction ID

M



9.2.1.26



-





Cause

M



9.2.1.2



YES

reject



Criticality Diagnostics

O



9.2.1.3



YES

ignore



9.1.6
INFORMATION EXCHANGE INITIATION REQUEST

IE/Group Name

Presence

Range

IE Type and Reference

Semantics Description

Criticality

Assigned Criticality



Message Type

M



9.2.1.22



YES

reject



Transaction ID

M



9.2.1.26



–





Information Exchange ID

M



9.2.1.17



YES

reject



Information Exchange Object Type

M



9.2.1.18



YES

reject



CHOICE Information Exchange Object Type

M







YES

reject



 >Reference Position









-





>>Reference Position Estimate/UE Initial Position

M



9.2.1.5



-

reject



Information Type

M



9.2.1.20



YES

reject



Information Report Characteristics

M



9.2.1.19



YES

reject



GPS-UTRAN Time Relationship Uncertainty

M



9.2.1.16



YES

reject



9.1.7
INFORMATION EXCHANGE INITIATION RESPONSE

IE/Group Name

Presence

Range

IE Type and Reference

Semantics Description

Criticality

Assigned Criticality



Message Type

M



9.2.1.22



YES

reject



Transaction ID

M



9.2.1.26



-





Information Exchange ID

M



9.2.1.17



YES

ignore



CHOICE Information Exchange Object Type

M







YES

ignore



 >Reference Position









-





>>Requested Data Value 

M



9.2.1.24



-

ignore



Criticality Diagnostics

O



9.2.1.3



YES

ignore



9.1.8
INFORMATION EXCHANGE INITIATION FAILURE

IE/Group Name

Presence

Range

IE Type and Reference

Semantics Description

Criticality

Assigned Criticality



Message Type

M



9.2.1.22



YES

reject



Transaction ID

M



9.2.1.26



-





Information Exchange ID

M



9.2.1.17



YES

ignore



Cause

M



9.2.1.2



YES

ignore



Criticality Diagnostics

O



9.2.1.3



YES

ignore



9.1.9
INFORMATION REPORT

IE/Group Name

Presence

Range

IE Type and Reference

Semantics Description

Criticality

Assigned Criticality



Message Type

M



9.2.1.22



YES

ignore



Transaction ID

M



9.2.1.26



–





Information Exchange ID

M



9.2.1.17



YES

ignore



CHOICE Information Exchange Object Type

M







YES

ignore



 >Reference Position









-





    >>Requested Data Value Information

M



9.2.1.25



-

ignore



9.1.10
INFORMATION EXCHANGE TERMINATION REQUEST

IE/Group Name

Presence

Range

IE Type and Reference

Semantics Description

Criticality

Assigned Criticality



Message Type

M



9.2.1.22



YES

ignore



Transaction ID

M



9.2.1.26



–





Information Exchange ID

M



9.2.1.17



YES

ignore



9.1.11
INFORMATION EXCHANGE FAILURE INDICATION

IE/Group Name

Presence

Range

IE Type and Reference

Semantics Description

Criticality

Assigned Criticality



Message Type

M



9.2.1.22



YES

ignore



Transaction ID

M



9.2.1.26



–





Information Exchange ID

M



9.2.1.17



YES

ignore



Cause

M



9.2.1.2



YES

ignore



9.1.12
ERROR INDICATION


IE/Group Name

Presence

Range

IE type and reference

Semantics description

Criticality

Assigned Criticality



Message Type

M



9.2.1.22



YES

Ignore



Transaction ID

M



9.2.1.26



-





Cause

C-ifalone



9.2.1.2



YES

Ignore



Criticality Diagnostics

C-ifalone



9.2.1.3



YES

Ignore



Condition

Explanation



Ifalone

At least either the Cause IE or the Criticality Diagnostics IE shall be present.



9.1.1x

POSITION FIX INDICATION 


IE/Group name

Presence

Range

IE Type and Reference

Semantics description

Criticality

Assigned Criticality



Message Type

M



9.2.1.19



YES

ignore



Transaction ID

M



9.2.1.24



–





UE Position Fix

M



9.2.1.xx



YES

ignore



9.2
Information Element Functional Definitions and Contents


9.2.0
General


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


9.2.1
Radio Network Layer Related IEs


9.2.1.1
Almanac and Satellite Health SIB


IE/Group Name

Presence

Range

IE Type and Reference

Semantics Description



GPS Almanac and Satellite Health

M



9.2.1.7





SatMask

M



Bitstring(1..32)

indicates the satellites that contain the pages being broadcast in this data set



LSB TOW

M



Bit string(8)





9.2.1.2
Cause


The purpose of the cause information element is to indicate the reason for a particular event for the whole protocol.


IE/Group Name

Presence

Range

IE Type and Reference

Semantics Description



CHOICE Cause Group











>Radio Network Layer











>>Radio Network Layer Cause 

M



ENUMERATED
(invalid reference information, 


information temporarily not available, 


Information Provision not supported for the object,

...)





>Transport Layer 











>>Transport Layer Cause 

M



ENUMERATED
(Transport Resource Unavailable,


Unspecified,

...)





>Protocol











>>Protocol Cause 

M



ENUMERATED
(Transfer Syntax Error,
Abstract Syntax Error (Reject),
Abstract Syntax Error (Ignore and Notify),
Message not Compatible with Receiver State,


Semantic Error,
Unspecified,

Abstract Syntax Error (Falsely Constructed Message),


...)





> Misc











>>Misc Cause 

M



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

...)





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


Radio Network Layer cause

Meaning



Invalid reference information

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



Information temporarily not available

The information requested by RNC is temporarily not available



Information Provision not supported for the object

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



Transport Network Layer cause

Meaning



Transport resource unavailable

The required transport resources are not available



Unspecified

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



Protocol cause

Meaning



Abstract Syntax Error (Reject)

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



Abstract Syntax Error (Ignore and Notify)

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



Abstract syntax error (falsely constructed message)

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



Message not Compatible with Receiver State

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



Semantic Error

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



Transfer Syntax Error

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



Unspecified

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



Miscellaneous cause

Meaning



Processing Overload

RNC/SAS processing overload



Hardware Failure

RNC/SAS hardware failure



O&M Intervention

Operation and Maintenance intervention related to RNC/SAS equipment



Unspecified

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



9.2.1.3
Criticality Diagnostics


The Criticality Diagnostics IE is used to provide information on an error situation occurred at reception of a message.


IE/Group Name

Presence

Range

IE type and reference

Semantics description



Procedure ID



0..1



Procedure ID is to be used if Criticality Diagnostics is part of Error Indication procedure, and not within the response message of the same procedure that caused the error



>Procedure Code

M



INTEGER (0..255)





>Ddmode

M



ENUMERATED (FDD, TDD, Common)

Common = common to FDD and TDD.



Triggering Message 

O



ENUMERATED(initiating message, successful outcome, unsuccessful outcome, outcome)

The Triggering Message is used only if the Criticality Diagnostics is part of Error Indication. 



Procedure Criticality

O



ENUMERATED(reject, ignore, notify)

This Procedure Criticality is used for reporting the Criticality of the Triggering message

(Procedure). The value 'ignore' shall never be used.



Transaction ID

O



Transaction ID





Information Element Criticality Diagnostics



0..<maxnoof errors>







>IE Criticality

M



ENUMERATED(reject, ignore, notify)

The IE Criticality is used for reporting the criticality of the triggering IE. The value 'Ignore" shall never be used.



>IE Id

M



INTEGER (0..65535)

The IE Id of the not understood or missing IE as defined in the ASN.1 part of the specification.



>Repetition Number

O



INTEGER (1..256)

The repetition number of the not understood IE within the bottom most repetitionreported level, if applicable. 


 identified by the message structure IE, if applicable



>Message Structure

O



9.2.1.21

The Message Structure IE dscribes the structure where the not understood or missing IE was detected.


This IE is included if the not understood IE is not the top level of the message.



Range bound

Explanation



Maxnooferrors

Maximum number of IE errors allowed to be reported with a single message.



9.2.1.4
DGPS Corrections


IE/Group Name

Presence

Range

IE Type and Reference

Semantics Description



GPS TOW sec

M



Integer(0..604799)

In seconds 


GPS time-of-week when the DGPS corrections were calculated



Status/Health

M



Enumerated(UDRE scale 1.0, UDRE scale 0.75, UDRE scale 0.5, UDRE scale 0.3, UDRE scale 0.2, UDRE scale 0.1, no data, invalid data)





DPGS information

C-Status/Health

1..<maxSat>







>SatID

M



Enumerated (0…63)





>IODE

M



Integer(0..239)





>UDRE

M



Enumerated(UDRE ( 1.0 m,


1.0m < UDRE ( 4.0m,


4.0m < UDRE ( 8.0m,


8.0m < UDRE)

The value in this field shall be multiplied by the UDRE Scale Factor in the IE Status/Health  to determine the final UDRE estimate for the particular satellite.



>PRC

M



Integer(-2047..2047)

Scaling factor 0.32 Meters



>Range Rate Correction

M



Integer(-127..127)

Scaling factor 0.032 meters/sec



>Delta PRC2

M



Integer(-127..127)

In meters



>Delta Range Rate Correction  2

M



Integer(-7..7)

Scaling factor 0.032 meters/sec



>Delta PRC3

O



Integer(-127..127)

In meters



>Delta Range Rate Correction  3

O



Integer(-7..7)

Scaling factor 0.032 meters/sec



Condition

Explanation



Status/Health

This IE is mandatory if "status" is not equal to "no data" or "invalid data", otherwise the IE is not needed



Range bound

Explanation



MaxSat

Maximum number of satellites for which data is included in this IE.



9.2.1.5
Initial Geographical Area 


Initial Geographical Area IE is used to identify an area using geographical coordinates. The reference system is the same as the one used in [11].


IE/Group Name

Presence

Range

IE type and reference

Semantics description



Choice Initial Geographical Area











>Point





See below

Ellipsoid point



>Point With Uncertainty





See below

Ellipsoid point with uncertainty circle



>Polygon





See below

List of Ellipsoid points



>Ellipsoid point with uncertainty Ellipse





See below

Ellipsoid point with uncertainty Ellipse



>Ellipsoid point with altitude





See below

Ellipsoid point with altitude



>Ellipsoid point with altitude and uncertainty Ellipsoid





See below

Ellipsoid point with altitude and uncertainty Ellipsoid



>Ellipsoid Arc





See below

Ellipsoid Arc



> Cell Identification





See below

Cell 



IE/Group Name

Presence

Range

IE type and reference

Semantics description



Point











>Geographical Coordinates

M



See below





IE/Group Name

Presence

Range

IE type and reference

Semantics description



Point With Uncertainty











>Geographical Coordinates

M



See below





>Uncertainty Code

M



INTEGER(


0...127)

The uncertainty "r" is derived from the "uncertainty code" k by


r = 10x(1.1k-1)



IE/Group Name

Presence

Range

IE type and reference

Semantics description



Polygon



1..<maxnoofPoints>







>Geographical Coordinates

M



See below





Range bound

Explanation



MaxnoofPoints

Maximum no. of points in polygon. Value is 15.



IE/Group Name

Presence

Range

IE type and reference

Semantics description



Ellipsoid point with uncertainty Ellipse











>Geographical Coordinates

M



See below





>Uncertainty Ellipse

M



See below





>Confidence

M



INTEGER(


0...127)





IE/Group Name

Presence

Range

IE type and reference

Semantics description



Ellipsoid point with altitude











>Geographical Coordinates

M



See below





>Altitude and direction

M



See below





IE/Group Name

Presence

Range

IE type and reference

Semantics description



Ellipsoid point with altitude and uncertainty Ellipsoid











>Geographical Coordinates

M



See below





>Altitude and direction

M



See below





>Uncertainty Ellipse

M



See below





>Uncertainty Altitude

M



INTEGER(


0...127)





>Confidence

M



INTEGER(


0...127)





IE/Group Name

Presence

Range

IE type and reference

Semantics description



Ellipsoid Arc











>Geographical Coordinates

M



See below





>Inner radius

M



INTEGER (


0...216-1)

The relation between the value (N) and the radius (r) in meters it describes is 5N( r <5(N+1), except for N=216-1 for which the range is extended to include all grater values of (r).



>Uncertainty radius

M



INTEGER(


0...127)

The uncertainty "r" is derived from the "uncertainty code" k by


r = 10x(1.1k-1)



>Offset angle

M



INTEGER(


0...179)

The relation between the value (N) and the angle (a) in degrees it describes is 
2N( a <2(N+1)



>Included angle

M



INTEGER(


0...179)

The relation between the value (N) and the angle (a) in degrees it describes is 
2N( a <2(N+1)



>Confidence

M



INTEGER(


0...127)





IE/Group Name

Presence

Range

IE type and reference

Semantics description



Geographical Coordinates











>Latitude Sign

M



ENUMERATED (North, South)








>Degrees Of Latitude

M



INTEGER (


0...223-1)

The IE value (N) is derived by this formula:


N223 X /90  N+1


X being the latitude in degree (0°.. 90°)



>Degrees Of Longitude

M



INTEGER (


-223...223-1)

The IE value (N) is derived by this formula:


N224 X /360  N+1


X being the longitude in degree (-180°..+180°)



IE/Group Name

Presence

Range

IE type and reference

Semantics description



Uncertainty Ellipse











>Uncertainty semi-major

M



INTEGER(


0...127)

The uncertainty "r" is derived from the "uncertainty code" k by


r = 10x(1.1k-1)



>Uncertainty semi-minor

M



INTEGER(


0...127)

The uncertainty "r" is derived from the "uncertainty code" k by


r = 10x(1.1k-1)



>Orientation of major axis

M



INTEGER(


0...179)

The relation between the value (N) and the angle (a) in degrees it describes is 
2N( a <2(N+1)



IE/Group Name

Presence

Range

IE type and reference

Semantics description



Altitude and direction











>Direction of Altitude

M



ENUMERATED (Height, Depth)








>Altitude

M



INTEGER (


0...215-1)

The relation between the value (N) and the altitude (a) in meters it describes is N( a <N+1, except for N=215-1 for which the range is extended to include all grater values of (a).



IE/Group Name

Presence

Range

IE type and reference

Semantics description



Cell Identification



1 to <maxnoofCells>







>C-ID

M



INTEGER 


(0…65535)





>RNC-ID

M



INTEGER (0..4095)





9.2.1.6
GPS Acquisition Assistance


This IE contains parameters that enable fast acquisition of the GPS signals in UE-assisted GPS positioning.


IE/Group Name

Presence

Range

IE Type and Reference

Semantics Description



CHOICE Reference Time

O









>UTRAN reference time







GPS Time of Week counted in microseconds, given as GPS TOW in milliseconds and GPS TOW remainder in microseconds,
UTRAN reference time = 1000 * GPS TOW msec + GPS TOW rem usec



>>GPS TOW msec

O



Integer(0..6.048*108-1)

GPS Time of Week in milliseconds (rounded down to the nearest millisecond unit)



>>GPS TOW rem usec

O



Integer(0..999)

GPS Time of Week in microseconds MOD 1000.



>>SFN

O



Integer(0..4095)





>GPS reference time only











>>GPS TOW msec

O



Integer(0..6.048*108-1)

GPS Time of Week in milliseconds (rounded down to the nearest millisecond unit).



Satellite information



1..<maxSat>







>SatID

M



Integer(0..63)





>Doppler (0th order term)

M



Integer(-2048..2047)

Scaling factor 2.5Hz



>Extra Doppler

O









>>Doppler (1st order term)

M



Integer(-42..21)

Scaling factor 1/42



>>Doppler Uncertainty

M



Enumerated(12.5,25,50,100,200)

In Hz



>Code Phase 

M



Integer(0..1022)

In Chips, specifies the centre of the search window



>Integer Code Phase 

M



Integer(0..19)

Number of 1023 chip segments



>GPS Bit number 

M



Integer(0..3)

Specifies GPS bit number (20 1023 chip segments)



>Code Phase Search Window

M



Integer(1023,1,2,3,4,6,8,12,16,24,32,48,64,96,128,192)

Specifies the width of the search window.



>Azimuth and Elevation

O









>>Azimuth

M



Integer(0..31)

Scaling factor 11.25 Degrees



>>Elevation

M



Integer(0..7)

Scaling factor 11.25 Degrees







































CHOICE Reference time

Condition under which the given reference time is chosen



UTRAN reference time

The reference time is relating GPS time to UTRAN time (SFN)



GPS reference time only

The time gives the time for which the position estimate is valid



Range bound

Explanation



MaxSat

Maximum number of satellites for which data is included in this IE.



9.2.1.7
GPS Almanac and Satellite Health

This IE contains a reduced-precision subset of the clock and ephemeris parameters.

IE/Group Name

Presence

Range

IE Type and Reference

Semantics Description



WNa

M



Bit string(8)





Satellite information



1..<maxSat>







>DataID

M



Bitstring(2)

See [10]



>SatID

M



Enumerated(0..63)

Satellite ID



>e

M



Bit string(16)

Eccentricity [10]



>toa

M



Bit string(8)

Reference Time Ephemeris [10]



>(I

M



Bit string(16)





>OMEGADOT

M



Bit string(16)

Longitude of Ascending Node of Orbit Plane at Weekly Epoch (semi-circles/sec) [10]



>SV Health

M



Bit string(8)





>A1/2

M



Bit string(24)

Semi-Major Axis (meters)1/2 [10]



>OMEGA0

M



Bit string(24)

Longitude of Ascending Node of Orbit Plane at Weekly Epoch (semi-circles) [10]



>M0

M



Bit string(24)

Mean Anomaly at Reference Time (semi-circles) [10]



>(

M



Bit string(24)

Argument of Perigee (semi-circles) [10]



>af0

M



Bit string(11)

apparent clock correction [10]



>af1

M



Bit string(11)

apparent clock correction [10]



SV Global Health

O



Bit string(192)

This enables GPS time recovery and possibly extended GPS correlation intervals



Range bound

Explanation



MaxSat

Maximum number of satellites for which data is included in this IE.



9.2.1.8
GPS Clock and Ephemeris Parameters


The IE contains the GPS clock information and GPS Ephemeris.

IE/Group Name

Presence

Range

IE Type and Reference

Semantics Description



C/A or P on L2

M



Bit string(2)

Code(s) on L2 Channel [10]



URA Index

M



Bit string(4)

User Range Accuracy [10]



SV Health

M



Bit string(6)

[10]



IODC

M



Bit string(10)

Issue of Data, Clock [10]



L2 P Data Flag

M



Bit string(1)

[10]



SF 1 Reserved

M



Bit string(87)

[10]



TGD

M



Bit string(8)

Estimated group delay differential [10]



toc

M



Bit string(16)

apparent clock correction [10]



af2

M



Bit string(8)

apparent clock correction [10]



af1

M



Bit string(16)

apparent clock correction [10]



af0

M



Bit string(22)

apparent clock correction [10]



Crs

M



Bit string(16)

Amplitude of the Sine Harmonic Correction Term to the Orbit Radius (meters) [10]



(n

M



Bit string(16)

Mean Motion Difference From Computed Value (semi-circles/sec) [10]



M0

M



Bit string(32)

Mean Anomaly at Reference Time (semi-circles) [10]



Cuc

M



Bit string(16)

Amplitude of the Cosine Harmonic Correction Term To The Argument Of Latitude (radians) [10]



E

M



Bit string(32)

C



Cus

M



Bit string(16)

Amplitude of the Sine Harmonic Correction Term To The Argument Of Latitude (radians) [10]



(A)1/2

M



Bit string(32)

Semi-Major Axis (meters)1/2 [10]



toe

M



Bit string(16)

Reference Time Ephemeris [10]



Fit Interval Flag

M



Bit string(1)

[10]



AODO

M



Bit string(5)

Age Of Data Offset [10]



Cic

M



Bit string(16)

Amplitude of the Cosine Harmonic Correction Term To The Angle Of Inclination (radians) [10]



OMEGA0

M



Bit string(32)

Longitude of Ascending Node of Orbit Plane at Weekly Epoch (semi-circles) [10]



Cis

M



Bit string(16)

Amplitude of the Sine Harmonic Correction Term To The Angle Of Inclination (radians) [10]



i0

M



Bit string(32)

Inclination Angle at Reference Time (semi-circles) [10]



Crc

M



Bit string(16)

Amplitude of the Cosine Harmonic Correction Term to the Orbit Radius (meters) [10]



(

M



Bit string(32)

Argument of Perigee (semi-circles) [10]



OMEGAdot

M



Bit string(24)

Longitude of Ascending Node of Orbit Plane at Weekly Epoch (semi-circles/sec) [10]



Idot

M



Bit string(14)

Rate of Inclination Angle (semi-circles/sec) [10]



9.2.1.9
GPS Ionospheric Model


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


IE/Group Name

Presence

Range

IE Type and Reference

Semantics Description



(0

M



Bit string(8)

Note 1



(1

M



Bit string(8)

Note 1



(2

M



Bit string(8)

Note 1



(3

M



Bit string(8)

Note 1



(0

M



Bit string(8)

Note 2



(1

M



Bit string(8)

Note 2



(2

M



Bit string(8)

Note 2



(3

M



Bit string(8)

Note 2



NOTE 1:
The parameters (n are the coefficients of a cubic equation representing the amplitude of the vertical delay [10].


NOTE 2:
The parameters (n are the coefficients of a cubic equation representing the period of the ionospheric model [10].


9.2.1.10
GPS Measured Results


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


IE/Group Name

Presence

Range

IE Type and Reference

Semantics Description



Reference SFN

O



Integer(0..4095)

The SFN for which the location is valid



GPS TOW msec

M



Integer(0..6.048*108-1)

GPS Time of Week in milliseconds (rounded down to the nearest millisecond unit). This time is the GPS TOW measured by the UE. If the Reference SFN field is present it is the ms flank closest to the beginning of that frame.


GPS Time of Week in microseconds = 1000 * GPS TOW msec + GPS TOW rem usec



GPS TOW rem usec

O



Integer(0..999)

GPS Time of Week in microseconds MOD 1000.



Measurement Parameters



1..<maxSat>







>Satellite ID

M



Enumerated(0..63)





>C/No

M



Integer(0..63)

the estimate of the carrier-to-noise ratio of the received signal from the particular satellite used in the measurement. It is given in whole dBs. Typical levels observed by UE-based GPS units will be in the range of 20 – 50 dB.






>Doppler

M



Integer(-32768..32768)

Hz, scale factor 0.2.



>Whole GPS Chips

M



Integer(0..1023)

Unit in GPS chips



>Fractional GPS Chips

M



Integer(0..(210-1))

Scale factor 2-10



>Multipath Indicator

M



Enumerated(NM, low, medium, high)

See note 1



>Pseudorange RMS Error

M



Enumerated(range index 0..range index 63)

See note 2



Range bound

Explanation



MaxSat

Maximum number of satellites for which data is included in this IE.



NOTE 1:
The following table gives the mapping of the multipath indicator field.


Value

Multipath Indication



NM

Not measured



Low

MP error < 5m



Medium

5m < MP error < 43m



High

MP error > 43m



NOTE 2:
The following table gives the bitmapping of the Pseudorange RMS Error field.


Range Index

Mantissa

Exponent

Floating-Point value, xi

Pseudorange value, P



0

000

000

0.5

P < 0.5



1

001

000

0.5625

0.5 <= P < 0.5625



I

X

Y

0.5 * (1 + x/8) * 2y

xi-1 <= P < xi



62

110

111

112

104 <= P < 112



63

111

111

--

112 <= P



9.2.1.11
GPS Navigation Model


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


IE/Group Name

Presence

Range

IE Type and Reference

Semantics Description



Satellite information



1..<maxSat>







>SatID

M



Enumerated(0..63)

Satellite ID



>Satellite Status

M



Enumerated(NS_NN, 


ES_SN, 


ES_NN, 


REVD)

See note 1



>GPS Clock and Ephemeris parameters

C-Satellite status



9.2.1.8





NOTE 1:
The UE shall interpret enumerated symbols as follows.


Value

Indication



NS_NN

New satellite, new Navigation Model



ES_SN 

Existing satellite, same Navigation Model



ES_NN

Existing satellite, new Navigation Model



REVD

Reserved



Condition

Explanation



Satellite status

The IE is present unless IE "Satellite status" is ES_SN 



Range bound

Explanation



MaxSat

Maximum number of satellites for which data is included in this IE.



9.2.1.12
GPS Real Time Integrity


IE/Group Name

Presence

Range

IE Type and Reference

Semantics Description



CHOICE Bad Satellites Presence

M









  >Bad Satellites











    >>Satellite information



1..<MaxNoSat>







       >>>BadSatID

M



Enumerated(0..63)

Satellite ID



  >No Bad Satellites





NULL





























Range bound

Explanation



MaxNoSat

Maximum number of satellites for which data is included in this IE.



9.2.1.13
GPS Reference Time


IE/Group Name

Presence

Range

IE Type and Reference

Semantics Description



GPS Week

M



Integer(0..1023)





GPS TOW msec

M



Integer(0..6.048*108-1)

GPS Time of Week in milliseconds (rounded down to the nearest millisecond unit).






GPS TOW rem usec

O



Integer(0..999)

GPS Time of Week in microseconds MOD 1000. GPS Time of Week in microseconds = 1000 * GPS TOW msec + GPS TOW rem usec



SFN

O



Integer(0..4095)

The SFN which the GPS TOW time stamps.


SFN and GPS TOW msec and GPS TOW rem usec are included if relation GPS TOW/SFN is known to at least 10 s.



GPS TOW Assist



0.. <maxSat>







>SatID

M



Enumerated(0..63)





>TLM Message

M



Bit string(14)





>Anti-Spoof 

M



Enumerated (present, not present)







>Alert

M



Enumerated (present, not present)





>TLM Reserved

M



Bit string(2)





























Range bound

Explanation



MaxSat

Maximum number of satellites for which data is included in this IE.



9.2.1.14
GPS Transmission TOW


IE/Group Name

Presence

Range

IE Type and Reference

Semantics Description



GPS Transmission TOW

M



Integer (0..604799)

The GPS time-of-week in seconds



9.2.1.15
GPS UTC Model


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


IE/Group Name

Presence

Range

IE Type and Reference

Semantics Description



A1

M



Bit string(24)

sec/sec [10]



A0

M



Bit string(32)

Seconds [10]



tot

M



Bit string(8)

Seconds [10]



(tLS

M



Bit string(8)

Seconds [10]



WNt

M



Bit string(8)

Weeks [10]



WNLSF

M



Bit string(8)

Weeks [10]



DN

M



Bit string(8)

days [10]



(tLSF

M



Bit string(8)

Seconds [10]



9.2.1.16
GPS-UTRAN Time Relationship Uncertainty


This IE contains the uncertainty of the GPS and UTRAN time relationship.


IE/Group Name

Presence

Range

IE Type and Reference

Semantics Description



GPS-UTRAN Time Relationship Uncertainty

M



ENUMERATED


(50ns, 500ns, 1us, 10us, 1ms, 10ms, 100ms, unreliable)

RNC estimate of uncertainty in GPS-UTRAN time relationship



9.2.1.17
Information Exchange ID


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


IE/Group Name

Presence

Range

IE Type and Reference

Semantics Description



Information Exchange ID

M



Integer(0 .. 2^20-1)





9.2.1.18
Information Exchange Object Type

The Information Exchange Object type indicates the type of object that the requested information shall be valid for.

IE/Group Name

Presence

Range

IE Type and Reference

Semantics Description



Information Exchange Object Type





ENUMERATED(Reference Position,


…)





9.2.1.19
Information Report Characteristics


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


IE/Group Name

Presence

Range

IE Type and Reference

Semantics Description



Information Report Characteristics Type

M



ENUMERATED(On Demand, Periodic,


On Modification,...)





Information Report Periodicity

C-Periodic



ENUMERATED 


(1min…1hr,…) step 1min,


(1hr…24hr,…) step 1hr, …

Indicates the frequency with which the SAS shall send broadcast data reports.



Condition

Explanation



Periodic

This IE shall be present if the Information Report Characteristics Type IE indicates ‘periodic’



9.2.1.20
Information Type

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

IE/Group Name

Presence

Range

IE Type and Reference

Semantics Description



Information Type Item

M



ENUMERATED


(Implicit,


Explicit


,…)





Implicit Information

C-Implicit









   >Method Type

M



9.2.1.23





Explicit Information

C-Explicit

1..<maxnoofExpInfoTypes>







   > Explicit Information Item 

M



ENUMERATED (Almanac and Satellite Health,


UTC Model,


Ionospheric Model,


Navigation Model, 


DGPS Corrections,


Reference Time,


Acquisition Assistance, 


Real Time Integrity,


Almanac and Satellite Health SIB, GPS Transmission TOW,


…)





   >Nav. Model Additional Data Indicator   

C-NavModel



Enumerated (present, not present)





>Nav. Model Additional Data 

C-NavModelIndcator









   >>GPS Week

M



Integer (0..1023)





   >>GPS_Toe

M



Integer (0..167)

GPS time of ephemeris in hours of the latest ephemeris set contained by the UE



   >>T-Toe limit

M



Integer (0..10)

Ephemeris age tolerance of the UE to UTRAN in hours



   >>Satellite related data



0..<maxSat-1>







      >>>SatID

M



Integer (0..63)





      >>>IODE

M



Integer (0..239)

Issue of Data Ephemeris for SatID



Condition

Explanation



Implicit

This IE shall be present if the Information Type IE indicates ‘Implicit’



Explicit

This IE shall be present if the Information Type IE indicates ‘Explicit’



NavModel

This IE shall be present if the Explicit Information Item IE indicates ‘Navigation Model’



NavModelIndicator

This IE shall be present if the Nav. Model Additional Data Indicator IE is set to TRUE



Range Bound

Explanation



MaxnoofExpInfoTypes

Maximum number of Explicit Information Types supported in one Information Exchange.



MaxSat

Maximum number of satellites for which data is included in this IE.



9.2.1.21
Message Structure


The Message Structure IE gives information for each level with assigned criticality in an hierachical message structure from top level down to the lowest level above the reported level for the occured error (reported in the Information Element Criticality Diagnostics IE).

IE/Group Name

Presence

Range

IE type and reference

Semantics description

Criticality

Assigned Criticality



Message structure



1..<maxnooflevels>



Information given per level with assigned criticality in an hierachical message structure. Given from top level down to the level above the reported level for the occured error (reported in the Information Element Criticality Diagnostics IE).The first repetition of the Message Structure IE corresponds to the top level of the message. The last repetition of the Message Structure IE corresponds to the level above the reported level for the occured error of the message.

GLOBAL

ignore



>IE ID

M



INTEGER (0..65535)

The IE ID of this level’s IE containing the not understood or missing IE.

-





>Repetition Number

O



INTEGER (1..256)

The repetition number of this level’s reported IE, if applicable

-





Range bound

Explanation



Maxnooflevels

Maximum no. of message levels to report.  The value for maxnooflevels is 256.



9.2.1.22
Message Type


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


IE/Group Name

Presence

Range

IE Type and Reference

Semantics Description



Procedure Code

M



ENUMERATED (


Position Calculation,


Information Exchange Initiation,


Information Reporting,


Information Exchange Termination,


Information Exchange  Failure, Position Fix Indication,

Error Indication)





Type of Message

M



ENUMERATED (Initiating Message, Successful Outcome, Unsuccessful Outcome, Outcome)





9.2.1.23
Method Type


IE/Group Name

Presence

Range

IE Type and Reference

Semantics Description



Method Type

M



ENUMERATED
(UE_Assisted, UE_Based.)





9.2.1.24
Requested Data Value 


The Requested Data Value contains the relevant data concerning the ongoing information exchange.


IE/Group Name

Presence

Range

IE Type and Reference

Semantics Description



Almanac and Satellite Health

C-DataVal



9.2.1.7





UTC Model

C-DataVal



9.2.1.15





Ionospheric Model

C-DataVal



9.2.1.9





Navigation Model

C-DataVal



9.2.1.11





DGPS Corrections

C-DataVal



9.2.1.4





Reference Time

C-DataVal



9.2.1.13





Acquisition Assistance 

C-DataVal



9.2.1.6





Real Time Integrity

C-DataVal



9.2.1.12





Almanac and Satellite Health SIB

C-DataVal



9.2.1.1





GPS Transmission TOW

C-DataVal



9.2.1.14





Condition

Explanation



C-DataVal

At least one of these IEs shall be present.



9.2.1.25
Requested Data Value Information


The Requested Data Value Information IE provides information both on whether or not the Requested Data Value is provided in the message or not and if provided also the Requested Data Value itself.

IE/Group Name

Presence

Range

IE Type and Reference

Semantics Description

Criticality

Assigned Criticality



Requested Data Value Information









–





>CHOICE Information Availability Indicator

M







–





>>Information Available









–





>>>Requested Data Value

M



9.2.1.24



–





>>Information not Available





NULL



–





9.2.1.26
Transaction ID


The Transaction ID is used to associate all the messages belonging to the same procedure. Messages belonging to the same procedure shall use the same Transaction ID.


The Transaction ID is determined by the initiating peer of a procedure.


The Transaction ID shall uniquely identify a procedure among all ongoing parallel procedures using the same procedure code, and initiated by the same protocol peer.


IE/Group Name

Presence

Range

IE Type and Reference

Semantics Description



Transaction ID

M



CHOICE INTEGER


(0..127) or INTEGER (0..32767)





9.2.1.27
UE Position Estimate 


This IE contains the description of the position estimate of the UE as described in [4].


IE/Group Name

Presence

Range

IE Type and Reference

Semantics Description



Reference SFN

O



Integer(0..4095)

The SFN for which the location is valid



GPS TOW msec

M



Integer(0..6.048*108-1)

GPS Time of Week in milliseconds (rounded down to the nearest millisecond unit). This time is the GPS TOW measured by the UE. If the Reference SFN field is present it is the ms flank closest to the beginning of that frame.


GPS Time of Week in microseconds = 1000 * GPS TOW msec + GPS TOW rem usec



GPS TOW rem usec

M



Integer(0..999)

GPS Time of Week in microseconds MOD 1000.



Position Estimate

M



9.2.1.xx

Ellipsoid point with altitude and uncertainty ellipsoid



9.2.1.xx
UE Position Fix


The UE Position Fix IE contains the calculated position of the UE.


IE/Group name

Presence

Range

IE Type and Reference

Semantics description



Reference SFN

M



Integer(0..4095)

The SFN for which the location is valid



GPS TOW msec

M



Integer(0..6.048*108-1)

GPS Time of Week in milliseconds (rounded down to the nearest millisecond unit). This time-stamps the beginning of the frame defined in Reference SFN


GPS Time of Week in microseconds = 1000 * GPS TOW msec + GPS TOW rem usec



GPS TOW rem usec

M



Integer(0..999)

GPS Time of Week in microseconds MOD 1000.



Cell Identification



1 to <maxnoofCells>







>C-ID

M



INTEGER 


(0…65535)





>RNC-ID

M



INTEGER (0..4095)





CHOICE Position estimate

M









>Ellipsoid Point





9.2.1.xx

Ellipsoid Point;



>Ellipsoid point with uncertainty circle





9.2.1.xx

Ellipsoid point with uncertainty circle



>Ellipsoid point with uncertainty ellipse





9.2.1.xx

Ellipsoid point with uncertainty ellipse



>Ellipsoid point with altitude





9.2.1.xx

Ellipsoid point with altitude



>Ellipsoid point with altitude and uncertainty ellipsoid





9.2.1.xx

Ellipsoid point with altitude and uncertainty ellipsoid



9.2.1.xx
Ellipsoid point


This IE contains the description of an ellipsoid point as in [11].


Information Element/Group name

Presence

Range

IE Type and Reference

Semantics description



Latitude sign

M



Enumerated (North, South)





Degrees Of Latitude

M



Integer (0...223-1)

The IE value (N) is derived by this formula:


N223 X /90  N+1


X being the latitude in degree (0°.. 90°)



Degrees Of Longitude

M



Integer (-223...223-1)

The IE value (N) is derived by this formula:


N224 X /360  N+1


X being the longitude in degree (-180°..+180°)



9.2.1.xx
Ellipsoid point with Altitude


This IE contains the description of an ellipsoid point with altitude as in [11].


Information Element/Group name

Presence

Range

IE Type and Reference

Semantics description



Latitude sign

M



Enumerated (North, South)





Degrees Of Latitude

M



Integer (0...223-1)

The IE value (N) is derived by this formula:


N223 X /90  N+1


X being the latitude in degree (0°.. 90°)



Degrees Of Longitude

M



Integer (-223...223-1)

The IE value (N) is derived by this formula:


N224 X /360  N+1


X being the longitude in degree (-180°..+180°)



Altitude Direction

M



Enumerated (Height, Depth)





Altitude

M



Integer (0..215-1)

The IE value (N) is derived by this formula:


Na  N+1


a being the altitude in metres



9.2.1.xx
Ellipsoid point with Altitude and uncertainty ellipsoid


This IE contains the description of an ellipsoid point with altitude and uncertainty ellipsoid as in [11].


Information Element/Group name

Presence

Range

IE Type and Reference

Semantics description



Latitude sign

M



Enumerated (North, South)





Degrees Of Latitude

M



Integer (0...223-1)

The IE value (N) is derived by this formula:


N223 X /90  N+1


X being the latitude in degree (0°.. 90°)



Degrees Of Longitude

M



Integer (-223...223-1)

The IE value (N) is derived by this formula:


N224 X /360  N+1


X being the longitude in degree (-180°..+180°)



Altitude Direction

M



Enumerated (Height, Depth)





Altitude

M



Integer (0..215-1)

The IE value (N) is derived by this formula:


Na  N+1


a being the altitude in metres



Uncertainty semi-major

M



Integer (0...127)

The uncertainty r is derived from the "uncertainty code" k by


r = 10x(1.1k-1)



Uncertainty semi-minor

M



Integer (0...127)

The uncertainty r is derived from the "uncertainty code" k by


r = 10x(1.1k-1)



Orientation of major axis

M



Integer (0..179 by step of 2)

The IE value (N) is derived by this formula:


Na / 2  N+1


a being the orientation in degree (0°.. 360°)



Uncertainty Altitude

M



Integer(0..127)

The uncertainty in altitude, h, expressed in metres is mapped from the IE value (K), with the following formula:
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with C = 45 and x = 0.025.



Confidence

M



Integer (0..100)

in percentage



9.2.1.xx
Ellipsoid point with uncertainty Circle


This IE contains the description of an ellipsoid point with an uncertainty circle as in [11].


Information Element/Group name

Presence

Range

IE Type and Reference

Semantics description



Latitude sign

M



Enumerated (North, South)





Degrees Of Latitude

M



Integer (0...223-1)

The IE value (N) is derived by this formula:


N223 X /90  N+1


X being the latitude in degree (0°.. 90°)



Degrees Of Longitude

M



Integer (-223...223-1)

The IE value (N) is derived by this formula:


N224 X /360  N+1


X being the longitude in degree (-180°..+180°)



Uncertainty Code

M



Integer (0...127)

The uncertainty r is derived from the "uncertainty code" k by


r = 10x(1.1k-1)



9.2.1.xx
Ellipsoid point with uncertainty Ellipse


This IE contains the description of an ellipsoid point with an uncertainty ellipse as in [11].


Information Element/Group name

Presence

Range

IE Type and Reference

Semantics description



Latitude sign

M



Enumerated (North, South)





Degrees Of Latitude

M



Integer (0...223-1)

The IE value (N) is derived by this formula:


N223 X /90  N+1


X being the latitude in degree (0°.. 90°)



Degrees Of Longitude

M



Integer (-223...223-1)

The IE value (N) is derived by this formula:


N224 X /360  N+1


X being the longitude in degree (-180°..+180°)



Uncertainty semi-major

M



Integer (0...127)

The uncertainty r is derived from the "uncertainty code" k by


r = 10x(1.1k-1)



Uncertainty semi-minor

M



Integer (0...127)

The uncertainty r is derived from the "uncertainty code" k by


r = 10x(1.1k-1)



Orientation of major axis

M



Integer (0..179 by step of 2)

The IE value (N) is derived by this formula:


Na / 2  N+1


a being the orientation in degree (0°.. 360°)



Confidence

M



Integer (0..100)

in percentage



9.2.1.xx 
Measured Geographical Area 


Measured Geographical Area IE is used to identify an area using geographical coordinates. The reference system is the same as the one used in [11].


IE/Group Name

Presence

Range

IE type and reference

Semantics description



Choice Geographical Area











>Point





See below

Ellipsoid point



>Point With Uncertainty





See below

Ellipsoid point with uncertainty circle



>Polygon





See below

List of Ellipsoid points



>Ellipsoid point with uncertainty Ellipse





See below

Ellipsoid point with uncertainty Ellipse



>Ellipsoid point with altitude





See below

Ellipsoid point with altitude



>Ellipsoid point with altitude and uncertainty Ellipsoid





See below

Ellipsoid point with altitude and uncertainty Ellipsoid



>Ellipsoid Arc





See below

Ellipsoid Arc



IE/Group Name

Presence

Range

IE type and reference

Semantics description



Point











>Geographical Coordinates

M



See below





IE/Group Name

Presence

Range

IE type and reference

Semantics description



Point With Uncertainty











>Geographical Coordinates

M



See below





>Uncertainty Code

M



INTEGER(


0...127)

The uncertainty "r" is derived from the "uncertainty code" k by


r = 10x(1.1k-1)



IE/Group Name

Presence

Range

IE type and reference

Semantics description



Polygon



1 to <maxnoofPoints>







>Geographical Coordinates

M



See below





Range bound

Explanation



MaxnoofPoints

Maximum no. of points in polygon. Value is 15.



IE/Group Name

Presence

Range

IE type and reference

Semantics description



Ellipsoid point with uncertainty Ellipse











>Geographical Coordinates

M



See below





>Uncertainty Ellipse

M



See below





>Confidence

M



INTEGER(


0...127)





IE/Group Name

Presence

Range

IE type and reference

Semantics description



Ellipsoid point with altitude











>Geographical Coordinates

M



See below





>Altitude and direction

M



See below





IE/Group Name

Presence

Range

IE type and reference

Semantics description



Ellipsoid point with altitude and uncertainty Ellipsoid











>Geographical Coordinates

M



See below





>Altitude and direction

M



See below





>Uncertainty Ellipse

M



See below





>Uncertainty Altitude

M



INTEGER(


0...127)





>Confidence

M



INTEGER(


0...127)





IE/Group Name

Presence

Range

IE type and reference

Semantics description



Ellipsoid Arc











>Geographical Coordinates

M



See below





>Inner radius

M



INTEGER (


0...216-1)

The relation between the value (N) and the radius (r) in meters it describes is 5N( r <5(N+1), except for N=216-1 for which the range is extended to include all grater values of (r).



>Uncertainty radius

M



INTEGER(


0...127)

The uncertainty "r" is derived from the "uncertainty code" k by


r = 10x(1.1k-1)



>Offset angle

M



INTEGER(


0...179)

The relation between the value (N) and the angle (a) in degrees it describes is 
2N( a <2(N+1)



>Included angle

M



INTEGER(


0...179)

The relation between the value (N) and the angle (a) in degrees it describes is 
2N( a <2(N+1)



>Confidence

M



INTEGER(


0...127)





IE/Group Name

Presence

Range

IE type and reference

Semantics description



Geographical Coordinates











>Latitude Sign

M



ENUMERATED (North, South)








>Degrees Of Latitude

M



INTEGER (


0...223-1)

The IE value (N) is derived by this formula:


N223 X /90  N+1


X being the latitude in degree (0°.. 90°)



>Degrees Of Longitude

M



INTEGER (


-223...223-1)

The IE value (N) is derived by this formula:


N224 X /360  N+1


X being the longitude in degree (-180°..+180°)



IE/Group Name

Presence

Range

IE type and reference

Semantics description



Uncertainty Ellipse











>Uncertainty semi-major

M



INTEGER(


0...127)

The uncertainty "r" is derived from the "uncertainty code" k by


r = 10x(1.1k-1)



>Uncertainty semi-minor

M



INTEGER(


0...127)

The uncertainty "r" is derived from the "uncertainty code" k by


r = 10x(1.1k-1)



>Orientation of major axis

M



INTEGER(


0...179)

The relation between the value (N) and the angle (a) in degrees it describes is 
2N( a <2(N+1)



IE/Group Name

Presence

Range

IE type and reference

Semantics description



Altitude and direction











>Direction of Altitude

M



ENUMERATED (Height, Depth)








>Altitude

M



INTEGER (


0...215-1)

The relation between the value (N) and the altitude (a) in meters it describes is N( a <N+1, except for N=215-1 for which the range is extended to include all grater values of (a).



ASN.1 NOT YET MODIFIED





3GPP




_1050320537.doc

 


















INFORMATION EXCHANGE INITIATION FAILURE





























INFORMATION EXCHANGE INITIATION REQUEST



















RNC









SAS



















































_1050320750.doc

 











































INFORMATION EXCHANGE TERMINATION REQUEST



















 RNC









SAS



















































_1050822673.doc

 


















POSITION CALCULATION RESPONSE





























POSITION CALCULATION REQUEST



















SRNC









SAS



















































_1050822696.doc

 


















POSITION CALCULATION FAILURE





























POSITION CALCULATION REQUEST



















SRNC









SAS



















































_1050991495.doc

 











































POSITION FIX INDICATION



















 RNC









SAS



















































_1050320813.doc

 











































INFORMATION EXCHANGE FAILURE INDICATION



















 RNC









SAS



















































_1050320684.doc

 











































INFORMATION REPORT



















 RNC









SAS



















































_1049640093.doc









Node 1




Layer

















































  RNC









ERROR INDICATION









  SAS









































_1050320406.doc

 


















INFORMATION EXCHANGE INITIATION RESPONSE





























INFORMATION EXCHANGE INITIATION REQUEST



















RNC









SAS



















































_1049640023.doc









Node 1




Layer

















































  RNC









ERROR INDICATION









  SAS










































