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3.1
Definitions

For the purposes of the present document, the following terms and definitions apply:

Stand-Alone SMLC (SAS): logical node that interconnects to the RNC over the Iupc interface via the PCAP protocol
An SAS performs the following procedures:

-
provide GPS or GANSS related data to the RNC;

-
performs the position calculation function based upon UE Positioning measurement data.

-
in SAS centric mode, selects the positioning method and controls the positioning procedure.
Elementary Procedure: PCAP consists of Elementary Procedures (EPs)
An Elementary Procedure is a unit of interaction between the RNC and the SAS. An EP consists of an initiating message and possibly a response message. Two kinds of EPs are used:

-
Class 1: Elementary Procedures with response (success or failure).

-
Class 2: Elementary Procedures without response.

For Class 1 EPs, the types of responses can be as follows:

Successful:

-
A signalling message explicitly indicates that the elementary procedure successfully completed with the receipt of the response.

Unsuccessful:

-
A signalling message explicitly indicates that the EP failed.

Class 2 EPs are considered always successful.

Information Exchange Context: Information Exchange Context is created by the first Information Exchange Initiation Procedure initiated by the RNC and requested from the SAS.
The Information Exchange Context is deleted after the Information Exchange Termination or the Information Exchange Failure procedure when there is no more Information Exchange to be provided by the RNC to the SAS. The Information Exchange Context is identified by an SCCP connection as, for Information Exchanges, only the connection oriented mode of the signalling bearer is used.

Positioning Initiation Context: In the SAS centric mode of operation each positioning request is assigned a unique logical connection identity, i.e., SCCP Source and Destination Local Reference numbers.

RNC Centric Mode of Operation: The RNC determines, initiates and controls the positioning method to be used for each positioning request.

SAS Centric Mode of Operation: The SAS determines, initiates and controls the positioning method to be used for each positioning request.

Positioning Event:  The activity associated with the positioning of a UE resulting from the reception of UE positioning request from the CN.

3.2
Abbreviations

For the purposes of the present document, the following abbreviations apply:

A-GPS
Assisted GPS

ASN.1
Abstract Syntax Notation One

CN
Core Network

CRNC
Controlling RNC

DGPS
Differential GPS

EP
Elementary Procedure

FDD

Frequency Division Duplex

GANSS
Galileo and Additional Navigation Satellite Systems
GNSS
Global Navigation Satellite System
GPS
Global Positioning System

MSC
Mobile services Switching Center

OTDOA
Observed Time Difference Of Arrival

PCAP
Positioning Calculation Application Part

PRC
Pseudorange Correction

RNC
Radio Network Controller

RNS
Radio Network Subsystem

RRC
Radio Resource Control

SAS
Stand-Alone SMLC

SCCP
Signalling Connection Control Part

SIB
System Information Block

SMLC
Serving Mobile Location Center

SRNC
Serving RNC

SRNS
Serving RNS

TDD
Time Division Duplex
TOW
Time of Week

UE
User Equipment

U-TDOA
Uplink Time Difference Of Arrival

UTRAN
Universal Terrestrial Radio Access Network
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5
PCAP Services

PCAP provides the signalling services between RNC and SAS that are required to fulfill the PCAP functions described in clause 7. PCAP services are categorized as follows:

1.
Position Calculation Service: They are related to a single UE and involve the transfer of UE Positioning measurement data and UE position estimate data over the Iupc interface between the SRNC and the SAS. They utilise connectionless signalling transport provided by the Iupc signalling bearer.

2.
Information Exchange Service: They involve the transfer of GPS or GANSS related data over the Iupc interface between the RNC and the SAS on demand, on modification, or at regular intervals. They utilise connection-oriented signalling transport provided by the Iupc signalling bearer.

3.
SAS Centric Position Service: They are related to the capability of the SAS to determine the positioning method used for individual positioning events.  In this case the SRNC may allow A-GPS, A-GANSS, OTDOA, GANSS-OTDOA, Cell ID and U-TDOA positioning events for a single UE to be originated by the SAS via PCAP messages. They utilise connection-oriented signalling transport provided by the Iupc signalling bearer.
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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 or GANSS related data from an SAS.

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

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

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

b) Position Parameter Modification

c) Abort

	Information Exchange
	a) Information Exchange Initiation

b) Information Reporting

c) Information Exchange Termination

d) Information Exchange Failure

	Reporting of General Error Situations
	a) Error Indication

	SAS Centric Position
	a) Position Initiation

b) Position Activation

c) Position Parameter Modification

d) Abort

e) Position Periodic Report

f) Position Periodic Result

g) Position Periodic Termination
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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.

Typical cause values are:

-
Invalid reference information;

· Position calculation error: invalid GPS or GANSS measured results;

-
Initial UE Position Estimate missing;

-
Processing Overload;

-
Hardware Failure;

-
O&M Intervention.;

-
Invalid U-TDOA measured results;

-
U-TDOA positioning method not supported;

-
U-TDOA positioning method not supported in specified UTRAN cell;

-
SAS unable to perform U-TDOA positioning within Response Time.
Next modified section

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.
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.

If the Information Report Characteristics IE is set to "Periodic", the SAS shall report the requested information immediately and then 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 if available. If the requested information is not available at the moment of receiving the INFORMATION EXCHANGE INITIATION REQUEST message, but expected to become available after some acquisition time, the SAS shall initiate the Information Reporting procedure when the requested information becomes available. The SAS shall then initiate the Information Reporting procedure in accordance to the following conditions:

-
If the Information Type 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 in the toa or WNa parameter has occurred in almanac/health information for at least one visible satellite.

-
If the Information Type 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 in the tot or WNt parameter has occurred in the GPS UTC model.

-
If the Transmission TOW Indicator IE is set to "requested", then the SAS shall include the GPS Transmission TOW IE in the INFORMATION REPORT message.

-
If the Information Type 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 Transmission TOW Indicator IE is set to "requested", then the SAS shall include the GPS Transmission TOW IE in the INFORMATION REPORT message.

-
If the Information Type 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 Transmission TOW Indicator IE is set to "requested", then the SAS shall include the GPS Transmission TOW IE in the INFORMATION REPORT message.

-
If the Information Type 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 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 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 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 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.

· If the Transmission TOW Indicator IE is set to "requested", then the SAS shall include the GPS Transmission TOW IE in the INFORMATION REPORT message.

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

-
If the Information Type IE is set to "Explicit" and the Explicit Information Item IE includes "GANSS UTC Model", the SAS shall initiate the Information Reporting procedure for this specific Explicit Information Type when a change in the tot or WNt parameter has occurred in the GANSS UTC model.

-
If the Transmission TOW Indicator IE is set to "requested", then the SAS shall include the GANSS Transmission TOW IE in the INFORMATION REPORT message.

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

-
If the Transmission TOW Indicator IE is set to "requested", then the SAS shall include the GANSS Transmission TOW IE in the INFORMATION REPORT message.

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

· If the Transmission TOW Indicator IE is set to "requested", then the SAS shall include the GANSS Transmission TOW IE in the INFORMATION REPORT message.
-
If the Information Type IE is set to "Explicit" and the Explicit Information Item IE includes "GANSS Clock Model", the SAS shall initiate the Information Reporting procedure for this specific Explicit Information Type when a change has occurred in the clock information for at least one visible satellite or in the list of visible satellites.

· If the Transmission TOW Indicator IE is set to "requested", then the SAS shall include the GANSS Transmission TOW IE in the INFORMATION REPORT message.
-
If the Information Type IE is set to "Explicit" and the Explicit Information Item IE includes "GANSS Time Model", the SAS shall initiate the Information Reporting procedure for this specific Explicit Information Type when a change has occurred in the time information.

-
If the Transmission TOW Indicator IE is set to "requested", then the SAS shall include the GANSS Transmission TOW IE in the INFORMATION REPORT message.
-
If the Information Type IE is set to "Explicit" and the Explicit Information Item IE includes "DGANSS 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 DGANSS corrections information for at least one visible satellite or in the list of visible satellites.

-
If the Information Type IE is set to "Explicit" and the Explicit Information Item IE includes "GANSS 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 IE is set to "Explicit" and the Explicit Information Item IE includes "GANSS reference measurement information", 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 IE is set to "Explicit" and the Explicit Information Item IE includes "GANSS 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 IE is set to "Explicit" and the Explicit Information Item IE includes "GANSS 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.

-
If the Transmission TOW Indicator IE is set to "requested", then the SAS shall include the GANSS Transmission TOW IE in the INFORMATION REPORT message.
-
If any of the above Information Type IEs becomes temporarily unavailable, the SAS shall initiate the Information Reporting procedure for this specific Information Item by indicating "Information Not Available" in the Requested Data Value Information IE. If the Information becomes available again, the SAS shall initiate the Information Reporting procedure for this specific Information.

Response message:

If the SAS is 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 INITIATION REQUEST message. When the Report Characteristics IE is set to "On Modification" or "Periodic", the INFORMATION EXCHANGE INITIATION RESPONSE message shall contain the Requested Data Value IE if the data are available. When the Report Characteristics IE is set to "On Demand", the INFORMATION EXCHANGE INITIATION RESPONSE message shall contain the Requested Data Value IE.

When the response message includes data to be reported (see above), the SAS shall include at least one IE in the Requested Data Value IE.
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8.3.4
Abnormal Conditions
If the Information Exchange Object Type IE is set to "Reference Position" and the Information Type IE set to “Explicit” and the Explicit Information Item IE is set to "Reference Location" the SAS shall reject the Information Exchange Initiation procedure and shall send the INFORMATION EXCHANGE INITIATION FAILURE message.

The allowed combinations of the Information Type and Information Report Characteristics are shown in the table below marked with "X". For not allowed combinations, the SAS shall reject the Information Exchange Initiation procedure using the INFORMATION EXCHANGE INITIATION FAILURE message.

Table 3a: Allowed Information Type and Information Report Characteristics combinations

	Type
	Information Report Characteristics Type



	
	On Demand
	Periodic
	On Modification

	Almanac and Satellite Health
	X
	X
	X

	UTC Model
	X
	X
	X

	Ionospheric Model
	X
	X
	X

	Navigation Model
	X
	X
	X

	DGPS

Corrections
	X
	X
	X

	Reference Time
	X
	X
	X

	Acquisition

Assistance
	X
	X
	X

	Real Time

Integrity
	X
	X
	X

	Almanac and

Satellite Health SIB
	X
	X
	X

	Reference Location
	X
	
	

	GANSS Almanac and Satellite Health
	X
	X
	X

	GANSS UTC Model
	X
	X
	X

	GANSS Ionospheric Model
	X
	X
	X

	GANSS Orbit Model
	X
	X
	X

	GANSS Clock Model
	X
	X
	X

	GANSS Time Model
	X
	X
	X

	DGANSS

Corrections
	X
	X
	X

	GANSS Reference Time
	X
	X
	X

	GANSS Reference measurement information

Assistance
	X
	X
	X

	GANSS Real Time

Integrity
	X
	X
	X

	GANSS Almanac and

Satellite Health SIB
	X
	X
	X
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8.9.2
Successful Operation
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Figure 9c: Position Activation procedure, Successful Operation

The SAS initiates this procedure by sending a Position Activation Request message to the SRNC containing the required positioning method and any assistance data and instructions associated with that positioning method. The SRNC then sends a Position Activation Response message to the SAS confirming the requested action and providing any information required by the requested positioning method; e.g. UE channel information for the U-TDOA positioning method or A-GPS measurements for UE assisted A-GPS. In the POSITION ACTIVATION RESPONSE message, the SRNC should include either the UE Position Estimate Info IE, GPS Measurement Results IE, GNASS Measurement Results IE, Cell-ID Measured Results Sets IE, OTDOA Measured Results Sets IE, GANSS OTDOA Measured Results Set IE or UTDOA Group IE.

If the POSITION ACTIVATION REQUEST message contains periodic reporting information to start a periodic RNC positioning procedure (i.e., Amount of Reporting IE is included), the POSITION ACTIVATION RESPONSE message may be returned confirming the requested action and not including any measurements. In that case, all periodic measurement reports are conveyed using POSITION PERIODIC REPORT messages.

If the GPS Positioning Instructions IE or the GANSS Positioning Instructions IE is included in a POSITION ACTIVATION REQUEST message containing the Measurement Validity IE, the SRNC should include the Measurement Instructions Used IE in a POSITION ACTIVATION RESPONSE message if the Measurement Validity used by the SRNC is different from the Measurement Validity requested by the SAS.

If the POSITION ACTIVATION REQUEST message contains the Position Method IE or the GANSS Position Method IE with value “Cell ID”, the Amount of Reporting IE shall not be included.

If the SRNC receives a new Position Activation Request message before it has responded to a previous non-periodic request, the SRNC should terminate all activity for the previous request, without sending any response to the initial request, and process the new request.

If the SRNC receives a new POSITION ACTIVATION REQUEST message for UE position measurement reporting using A-GPS or OTDOA (periodic or non-periodic) while it is still performing activity for a previous A-GPS or OTDOA periodic request, the SRNC should terminate all activity for the previous request, including terminating the periodic measurement reporting in the UE, and should process the new request.

If the SRNC receives a new POSITION ACTIVATION REQUEST message for Cell-ID or U-TDOA positioning while it is still performing activity for a previous A-GPS or OTDOA periodic request (but after returning any POSITION ACTIVATION RESPONSE for this request), the SRNC may both continue with the previous request and process the new request.

If the RRC State is indicated as being CELL_DCH in the POSITION ACTIVATION RESPONSE message, [FDD - either the DCH Information IE or the E-DPCH Information IE][TDD - the DCH Information IE] should be included.
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8.12.2
Successful Operation
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Figure 9g: Position Periodic Report procedure, Successful Operation

This procedure is initiated with a POSITION PERIODIC REPORT message sent from the SRNC to the SAS. The POSITION PERIODIC REPORT message provides the SAS measurement information such as GPS or OTDOA measurements, or an indication of measurement failure.

The SRNC should send the first POSITION PERIODIC REPORT message one reporting interval after the POSITION ACTIVATION RESPONSE message, and should continue to send further POSITION PERIODIC REPORT messages one reporting interval after the previous POSITION PERIODIC REPORT message based on the available measurements. If the RNC can not deliver measurement information when a POSITION PERIODIC REPORT is triggered, the Cause IE should be included in the POSITION PERIODIC REPORT message, indicating the reason for measurement failure, e.g. “UE Positioning Error: Not enough OTDOA cells”, “UE Positioning Error: Not enough GPS Satellites”, “UE Positioning Error: Not Accomplished GPS Timing of Cell Frames” or “UE Positioning Error: Undefined Error”. If the Cause IE is included in a POSITION PERIODIC REPORT message,  the UE Position Estimate Info IE, Velocity Estimate IE, GPS Measurement Results IE, GANSS Measurement Results IE, Cell-ID Measured Results Sets IE, GANSS OTDOA Measured Results Sets IE and OTDOA Measured Results Sets IE should not be included.
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8.13.2
Successful Operation
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Figure 9h: Position Periodic Result procedure, Successful Operation

This procedure is initiated with a POSITION PERIODIC RESULT message sent from the SAS to the SRNC. The POSITION PERIODIC RESULT message conveys the UE position estimate (or an indication of positioning failure) from the SAS to the SRNC.

The SAS shall send a POSITION PERIODIC RESULT message one reporting interval after the previous POSITION PERIODIC RESULT message. If the SAS can not deliver measurement information when a POSITION PERIODIC RESULT is triggered, the Cause IE shall be included in the POSITION PERIODIC RESULT message, indicating the reason for measurement failure, e.g. “Position Calculation error: invalid GPS measured results”, “Position Calculation error: invalid Cell-ID measured results”, “Position Calculation error: invalid OTDOA measured results” or “Position Calculation error: invalid U-TDOA measured results”. If the Cause IE is included in a POSITION PERIODIC RESULT message, the UE Position Estimate IE, Velocity Estimate IE, Position Data IE, GANSS Position Data IE and Accuracy Fulfilment Indicator IE shall not be included.

If the UE Position Estimate IE is included in a POSITION PERIODIC RESULT message, the Position Data IE or the GANSS Position Data IE shall also be included.

Whenever one of the geographic area shapes Ellipsoid point with uncertainty Ellipse IE, Ellipsoid point with altitude and uncertainty Ellipsoid IE or Ellipsoid Arc IE is reported, the Confidence IE shall indicate the probability that the UE is located within the uncertainty region of the shape. The value of the Confidence IE shall be in the interval of "1" to "100".

If at least the Horizontal Accuracy Code IE was included in a POSITION INITIATION REQUEST message which initiates periodic position reporting, and the periodic position estimate included in a POSITION PERIODIC RESULT messages fulfils the requested accuracy, the Accuracy Fulfilment Indicator IE with the value "requested accuracy fulfilled" shall be included. If the calculated position estimate does not fulfil the requested accuracy, the Accuracy Fulfilment Indicator IE with the value "requested accuracy not fulfilled" shall be included in the POSITION PERIODIC RESULT message. 
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9.1.3
Position Calculation RequestTable 6

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.2.24
	
	YES
	reject

	Transaction ID
	M
	
	9.2.2.28
	
	–
	

	Initial UE Position Estimate
	O
	
	Geographical Area
9.2.2.6
	
	YES
	reject

	GPS Measured Results
	
	0..<maxNoOfSets>
	
	
	GLOBAL
	reject

	>GPS Measured Results
	M
	
	9.2.2.12
	
	–
	

	Cell-ID Measured Results Sets
	
	0..<maxNoOfMeasurements>
	
	
	GLOBAL
	reject

	>Cell-ID Measured Results Info List
	M
	
	9.2.2.31
	
	–
	

	OTDOA Measurement Group
	
	0..1
	
	
	YES
	reject

	>OTDOA Reference Cell Info
	M
	
	9.2.2.34
	
	–
	

	>OTDOA Neighbour Cell Info List
	
	1..<maxNoOfMeasNCell>
	
	
	–
	

	>>OTDOA Neighbour Cell Info
	M
	
	9.2.2.33
	
	–
	

	>OTDOA Measured Results Sets
	
	1..<maxNoOfMeasurements>
	
	
	–
	

	>>OTDOA Measured Results Info List
	M
	
	9.2.2.32
	
	–
	

	Horizontal Accuracy Code
	O
	
	9.2.2.38
	
	YES
	ignore

	Vertical Accuracy Code
	O
	
	9.2.2.39
	
	YES
	ignore

	UTDOA Group
	O
	
	9.2.2.74
	
	YES
	reject

	SAS Response Time
	O
	
	Positioning Response Time
9.2.2.69
	Indicates the interval allowed for a SAS response for U-TDOA positioning.
	YES
	ignore

	Include Velocity
	O
	
	9.2.2.97
	
	YES
	ignore

	Periodic Position Calculation Info
	O
	
	9.2.2.106
	
	YES
	ignore

	GANSS Measured Results
	
	0..<maxNoOfSets>
	
	
	GLOBAL
	reject

	>GANSS Measured Results
	M
	
	9.2.2.12a
	
	–
	

	GANSS OTDOA Measurement Group
	
	0..1
	
	
	YES
	reject

	> GANSS OTDOA Reference Cell Info
	M
	
	9.2.2.34a
	
	–
	

	>GANSS OTDOA Neighbour Cell Info List
	
	1..<maxNoOfMeasNCell>
	
	
	–
	

	>>GANSS OTDOA Neighbour Cell Info
	M
	
	9.2.2.33a
	
	–
	

	>GANSS OTDOA Measured Results Sets
	
	1..<maxNoOfMeasurements>
	
	
	–
	

	>>GANSS OTDOA Measured Results Info List
	M
	
	9.2.2.32a
	
	–
	


Table 7

	Range bound
	Explanation

	maxNoOfMeasNCell
	Maximum number of neighbouring cells on which information can be reported. The value of maxNoOfMeasCell is 32.

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

	maxNoOfMeasurements
	Maximum number of Measurements of Cell-ID Measured Results Info List and OTDOA Measured Results Info List included in the Position Calculation Request message. The value for maxNoOfMeasurements is 16.


Next modified section

9.1.6
Information Exchange Initiation Request
Table 10

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.2.24
	
	YES
	reject

	Transaction ID
	M
	
	9.2.2.28
	
	–
	

	Information Exchange ID
	M
	
	9.2.2.19
	
	YES
	reject

	CHOICE Information Exchange Object Type
	M
	
	
	
	YES
	reject

	>Reference Position
	
	
	
	
	–
	

	>>Reference Position Estimate/UE Initial Position
	M
	
	Geographical Area
9.2.2.6
	For RNC-centric mode.
	–
	

	>Additional Information Exchange Object Types
	
	
	
	
	
	

	>>Reference Position UC-ID
	
	
	
	
	
	

	>>>UTRAN Cell Identifier/UE Initial Position
	M
	
	UTRAN Cell Identifier 9.2.2.37
	For SAS-centric mode.
	–
	

	Information Type
	M
	
	9.2.2.22
	
	YES
	reject

	Information Report Characteristics
	M
	
	9.2.2.21
	
	YES
	reject

	GPS-UTRAN Time Relationship Uncertainty
	C-GPS
	
	9.2.2.18
	
	YES
	reject

	GANSS-UTRAN Time Relationship Uncertainty
	C-GANSS
	
	9.2.2.15a
	
	YES
	reject


Table 11

	Condition
	Explanation

	GPS
	The IE shall be present if the information requested in the Information Type IE contains GPS-related data

	GANSS
	The IE shall be present if the information requested in the Information Type IE contains GANSS-related data


Next modified section

9.1.16
position activation requestTable 17d

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.2.24
	
	YES
	reject

	Transaction ID
	M
	
	9.2.2.28
	
	–
	

	Positioning Method
	M
	
	9.2.2.55
	
	YES
	reject

	RNC Response Time
	M
	
	Positioning Response Time

9.2.2.69
	Indicates the interval allowed for a RNC response, or the periodic reporting interval if Amount of Reporting IE is present. 
	YES
	ignore

	Positioning Priority
	O
	
	9.2.2.53
	
	YES
	ignore

	Environment Characterisation
	O
	
	9.2.2.62
	
	YES
	ignore

	U-TDOA Positioning
	
	0..1
	
	Only present if Positioning Method is U-TDOA
	YES
	reject

	>U-TDOA Bit Count
	M
	
	9.2.2.56
	Used if UE is in CELL_FACH mode
	–
	

	>U-TDOA Time Interval
	M
	
	9.2.2.57
	Used if UE is in CELL_FACH mode
	–
	

	GPS Positioning
	
	0..1
	
	Only present if Positioning Method is A-GPS
	YES
	reject

	>GPS Positioning Instructions
	M
	
	9.2.2.101
	
	–
	

	>Requested Data Value
	O
	
	9.2.2.26
	
	–
	

	OTDOA Assistance Data
	
	0..1
	
	Only present if Positioning Method is OTDOA
	YES 
	reject

	>UE Positioning OTDOA Assistance data
	M
	
	9.2.2.59
	
	–
	

	Include Velocity
	O
	
	9.2.2.97
	
	YES
	ignore

	Amount of Reporting
	O
	
	9.2.2.108
	Amount of reports for periodic reporting.
	YES
	ignore

	GANSS Positioning Method
	O
	
	9.2.2.55a
	Only present if Positioning Method is A-GANSS
	YES
	ignore

	GANSS Positioning
	
	0..1
	
	Only present if Positioning Method is A-GANSS
	YES
	reject

	>GANSS Positioning Instructions
	M
	
	9.2.2.101a
	
	–
	

	>GANSS Requested Data Value
	O
	
	9.2.2.26a
	
	–
	

	GANSS OTDOA Assistance Data
	
	0..1
	
	Only present if Positioning Method is GANSS OTDOA
	YES 
	reject

	>UE Positioning GANSS OTDOA Assistance data
	M
	
	9.2.2.59a
	
	–
	


Next modified section

9.1.17
position activation responseTable 17e

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.2.24
	
	YES
	reject

	Transaction ID
	M
	
	9.2.2.28
	
	-
	

	UE Position Estimate Info
	O
	
	9.2.2.102
	Position information for UE based positioning methods
	YES
	ignore

	GPS Measured Results
	
	0..<maxNoOfSets>
	
	
	GLOBAL
	reject

	>GPS Measured Results
	M
	
	9.2.2.12
	
	–
	

	Cell-ID Measured Results Sets
	
	0..<maxNoOfMeasurements>
	
	
	GLOBAL
	reject

	>Cell-ID Measured Results Info List
	M
	
	9.2.2.31
	
	–
	

	OTDOA Measured Results Sets
	
	0..<maxNoOfMeasurements>
	
	
	GLOBAL
	reject

	>OTDOA Measured Results Info List
	M
	
	9.2.2.32
	
	–
	

	UTDOA Group
	O
	
	9.2.2.74
	
	YES
	reject

	Velocity Estimate
	O
	
	9.2.2.98
	
	YES
	ignore

	Measurement Instructions Used
	O
	
	9.2.2.109
	
	YES
	ignore

	GANSS Measured Results
	
	0..<maxNoOfSets>
	
	
	GLOBAL
	reject

	>GANSS Measured Results
	M
	
	9.2.2.12a
	
	–
	

	GANSS OTDOA Measured Results Sets
	
	0..<maxNoOfMeasurements>
	
	
	GLOBAL
	reject

	>GANSS OTDOA Measured Results Info List
	M
	
	9.2.2.32a
	
	–
	


Table 17f

	Range bound
	Explanation

	maxNoOfSets
	Maximum number of sets of Measured Results included in the Position Activation Response message. The value for maxNoOfSets is 3.

	maxNoOfMeasurements
	Maximum number of Measurements of Cell-ID Measured Results Info List and OTDOA Measured Results Info List included in the Position Activation Response message. The value for maxNoOfMeasurements is 16.


Next modified section

9.1.21
position Periodic ReportTable 17.k

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.2.24
	
	YES
	ignore

	Transaction ID
	M
	
	9.2.2.28
	
	-
	

	UE Position Estimate Info
	O
	
	9.2.2.102
	
	YES
	ignore

	Velocity Estimate
	O
	
	9.2.2.98
	
	YES
	ignore

	GPS Measured Results
	
	0..<maxNoOfSets>
	
	
	GLOBAL
	ignore

	>GPS Measured Results
	M
	
	9.2.2.12
	
	– 
	

	Cell-ID Measured Results Sets
	
	0..<maxNoOfMeasurements>
	
	
	GLOBAL
	ignore

	>Cell-ID Measured Results Info List
	M
	
	9.2.2.31
	
	–
	

	OTDOA Measured Results Sets
	
	0..<maxNoOfMeasurements>
	
	
	GLOBAL
	ignore

	>OTDOA Measured Results Info List
	M
	
	9.2.2.32
	
	–
	

	Cause
	O
	
	9.2.2.3
	
	YES
	ignore

	GANSS Measured Results
	
	0..<maxNoOfSets>
	
	
	GLOBAL
	ignore

	>GANSS Measured Results
	M
	
	9.2.2.12a
	
	– 
	

	GANSS OTDOA Measured Results Sets
	
	0..<maxNoOfMeasurements>
	
	
	GLOBAL
	ignore

	>GANSS OTDOA Measured Results Info List
	M
	
	9.2.2.32a
	
	–
	


Table 17.l

	Range bound
	Explanation

	maxNoOfSets
	Maximum number of sets of Measured Results included in the Position Periodic Report message. The value for maxNoOfSets is 3.

	maxNoOfMeasurements
	Maximum number of Measurements of Cell-ID Measured Results Info List and OTDOA Measured Results Info List included in the Position Periodic Report message. The value for maxNoOfMeasurements is 16.


Next modified section

9.1.22
position Periodic ResultTable 17.m

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.2.24
	
	YES
	ignore

	Transaction ID
	M
	
	9.2.2.28
	
	-
	

	UE Position Estimate
	O
	
	Geographical Area
9.2.2.6
	
	YES
	ignore

	Velocity Estimate
	O
	
	9.2.2.98
	
	YES
	ignore

	Position Data
	O
	
	9.2.2.65
	
	YES
	ignore

	Accuracy Fulfilment Indicator
	O
	
	9.2.2.40
	
	YES
	ignore

	Cause
	O
	
	9.2.2.3
	
	YES
	ignore

	GANSS Position Data
	O
	
	9.2.2.65a
	
	YES
	ignore


Next modified section

9.2.2.1a
GANSS Almanac and Satellite Health SIB

Table 18

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	GANSS Almanac and Satellite Health
	M
	
	9.2.2.9a
	

	SatMask
	M
	
	BIT STRING(1..32)
	indicates the satellites that contain the pages being broadcast in this data set

	LSB TOW
	M
	
	BIT STRING (8)
	


Next modified section

9.2.2.3
Cause

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

Table 20

	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,

position calculation error: invalid GPS measured results,

...,

position calculation error: invalid Cell-ID measured results,

position calculation error: invalid OTDOA measured results,
position calculation error: A-GPS positioning method not supported,

position calculation error: Cell-ID positioning method not supported,

position calculation error: OTDOA positioning method not supported, Initial UE Position Estimate missing,

position calculation error: invalid U-TDOA measured results,

position calculation error: U-TDOA positioning method not supported,

position calculation error: U-TDOA positioning method not supported in specified UTRAN cell,

positioning method not supported,

loss of contact with UE,

SAS unable to perform U-TDOA positioning within Response Time, Location measurement failure,

UE Positioning Error: Not enough OTDOA cells,

UE Positioning Error: Not enough GPS Satellites,
UE Positioning Error: Reference Cell not serving cell,

UE Positioning Error: Not Accomplished GPS Timing of Cell Frames,
UE Positioning Error: Undefined Error

position calculation error: invalid GANSS measured results,
position calculation error: invalid GANSS OTDOA measured results, position calculation error: A-GANSS positioning method not supported,

UE Positioning Error: Not enough GANSS Satellites, UE Positioning Error: Not Accomplished GANSS Timing of Cell Frames,

)
	

	>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.

Table 21

	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

	Position calculation error: invalid GPS measured results
	The SAS cannot calculate position due to invalid GPS measured results

	Position calculation error: invalid Cell-ID measured results
	The SAS cannot calculate position due to invalid Cell-ID measured results

	Position calculation error: invalid OTDOA measured results
	The SAS cannot calculate position due to invalid OTDOA measured results

	Position calculation error: A-GPS positioning method not supported
	The SAS cannot calculate position because it does not support the A-GPS positioning method

	Position calculation error: Cell-ID positioning method not supported
	The SAS cannot calculate position because it does not support the Cell-ID positioning method

	Position calculation error: OTDOA positioning method not supported
	The SAS cannot calculate position because it does not support the OTDOA positioning method

	Position calculation error: invalid U-TDOA measured results
	The SAS cannot calculate position due to invalid U-TDOA measured results

	Position calculation error: U-TDOA positioning method not supported
	The SAS cannot calculate position because it does not support the U-TDOA positioning method

	Position calculation error: U-TDOA positioning method not supported in specified UTRAN cell
	The SAS cannot calculate position because it does not support the U-TDOA positioning method in the specified UTRAN cell

	Positioning method not supported
	The RNC does not support the requested positioning method

	Loss of contact with UE
	The RNC reports that it has lost contact with the UE

	SAS unable to perform U-TDOA positioning within Response Time
	The SAS did not send a U-TDOA position estimate within the interval defined by the Response Time IE

	Location measurement failure
	The SRNC cannot deliver the requested positioning measurement due to measurement failure.

	UE Positioning Error: Not enough OTDOA cells
	The SRNC cannot deliver the requested positioning measurement due to UE positioning error reported by the UE with error reason “Not enough OTDOA cells”.

	UE Positioning Error: Not enough GPS Satellites
	The SRNC cannot deliver the requested positioning measurement due to UE positioning error reported by the UE with error reason “Not enough GPS Satellites”.

	UE Positioning Error: Reference Cell not serving cell
	The SRNC cannot deliver the requested positioning measurement due to UE positioning error reported by the UE with error reason “Reference Cell not serving cell”

	UE Positioning Error: Not Accomplished GPS Timing of Cell Frames
	The SRNC cannot deliver the requested positioning measurement due to UE positioning error reported by the UE with error reason “Not Accomplished GPS Timing of Cell Frames”

	UE Positioning Error: Undefined Error
	The SRNC cannot deliver the requested positioning measurement due to UE positioning error reported by the UE with error reason “Undefined Error”

	Position calculation error: invalid GANSS measured results
	The SAS cannot calculate position due to invalid GANSS measured results

	Position calculation error: invalid GANSS OTDOA measured results
	The SAS cannot calculate position due to invalid GANSS OTDOA measured results

	Position calculation error: A-GANSS positioning method not supported
	The SAS cannot calculate position because it does not support the A-GANSS positioning method

	UE Positioning Error: Not enough GANSS Satellites
	The SRNC cannot deliver the requested positioning measurement due to UE positioning error reported by the UE with error reason “Not enough GANSS Satellites”.

	UE Positioning Error: Not Accomplished GANSS Timing of Cell Frames
	The SRNC cannot deliver the requested positioning measurement due to UE positioning error reported by the UE with error reason “Not Accomplished GANSS Timing of Cell Frames”


Table 22

	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


Table 23

	Protocol cause
	Meaning

	Abstract Syntax Error (Reject)
	The received message included an abstract syntax error and the concerning criticality indicated "reject" (see clause 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 clause 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 clause 10.3)

	Message not Compatible with Receiver State
	The received message was not compatible with the receiver state (see clause 10.4)

	Semantic Error
	The received message included a semantic error (see clause 10.4)

	Transfer Syntax Error
	The received message included a transfer syntax error (see clause 10.2)

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


Table 24

	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


Next modified section

9.2.2.5a
DGANSS corrections

This IE contains DGANSS corrections to be used by the UE.

	IE/Group name
	Presence
	Range
	IE Type and Reference
	Semantics description

	DGANSS Reference TIme
	M
	
	Integer(0..3570 by step of 30)
	Seconds.

Time in GNSS system time (modulo 3600 s) when the DGANSS corrections were calculated 

	DGANSS information
	M
	1 to <maxSgnType>
	
	

	>GANSS Signal ID
	O
	
	Enumerated(0..3)
	Absence of this field means Galileo L1 OS refers to Galileo.

Note 1

	>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)
	

	>DGANSS signal information
	C-Status/Health
	1 to <maxGANSSSat>
	
	If the Cipher information is included these fields are ciphered.

	>>SatID
	M
	
	Enumerated (0…63)
	Identifies the satellite and is equal to (SV ID No - 1) 

	>>IOD
	M
	
	Bit string(10)
	

	>>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
	
	Real(-655.04..655.04 by step of 0.32)
	meters

	>>RRC
	M
	
	Real(-4.064..4.064 by step of 0.032)
	meters/sec


	Condition
	Explanation

	Status/Health
	This IE is mandatory present if Status/Health IE value is not equal to "no data" or "invalid data", otherwise the IE is not needed.


NOTE 1: Coding of GANSS Signal ID

	GNSS
	Value
	Explanation

	Galileo
	0
	Galileo E5A

	
	1
	Galileo E5B

	
	2
	Galileo E6

	
	3
	Galileo E5A + E5B


Next modified section

9.2.2.8a
GANSS reference measurement information

This IE provides reference code and Doppler measurement information of visible satellites of a GNSS constellation. The information enables fast acquisition of the GANSS signals in UE-assisted GANSS positioning. The Satellite Information is valid at the time as given in the “UE positioning GANSS reference time” IE. I.e., if “UE positioning GANSS reference measurement information” is included in “UE positioning GANSS assistance data”, “UE positioning GANSS reference time” shall also be included.
	IE/Group name
	Presence
	Range
	IE Type and Reference
	Semantics description

	GANSS Signal ID
	O
	
	Integer(0..3)
	Absence of this field means Galileo L1 OS refers to Galileo.

Note 1

	Satellite information
	M
	1 to <maxGANSSSat>
	
	

	>SatID
	M
	
	Integer (0..63)
	Identifies the satellite and is equal to (SV ID No - 1) where SV ID No is defined in e.g. [59].

	>Doppler (0th order term)
	M
	
	Real(-1024..1023.5 by step of 0.5)
	m/s 

Conversion between m/s and Hz shall be made by using the nominal wavelength of the assisted signal.

	>Extra Doppler
	O
	
	
	

	>>Doppler (1st order term)
	M
	
	Real (-0.2..0.1 by step of 1/42)
	m/s2

	>>Doppler Uncertainty
	M
	
	Enumerated (40,20,10,5,2.5)
	m/s.

The Doppler experienced by a stationary UE is in the range “Doppler – Doppler Uncertainty” to “Doppler + Doppler Uncertainty”.

	>Code Phase 
	M
	
	Integer(0..1023)
	ms, scaling factor 2-10
Nominal chipping rate of the GNSS signal shall be used in conversion.

Increasing binary values of the field signify increasing predicted pseudoranges.

	>Integer Code Phase 
	M
	
	Integer(0..127)
	ms.

Integer code phase (expressed modulo 128 ms) currently being transmitted at the GANSS Reference Time, as seen by a receiver at the Reference Location

	>Code Phase Search Window
	M
	
	Enumerated(0..31)
	Expected code-phase is in the range “Code Phase – Code Phase Search Window” to “Code Phase + Code Phase Search Window”.
Note 2

	>Azimuth and Elevation
	O
	
	
	

	>>Azimuth
	M
	
	Real(0..348.75 by step of 11.25)
	Degrees

An angle of x degrees means the satellite azimuth a is in the range x ≤ a < x+11.25 degrees.

	>>Elevation
	M
	
	Real(0..78.75 by step of 11.25)
	Degrees

An angle of y degrees means the satellite elevation e is in the range y ≤ e < y+11.25 degrees except for y=78.75 where the range is extended to include 90 degrees.


NOTE 1: Coding of GANSS Signal ID

	GNSS
	Value
	Explanation

	Galileo
	0
	Galileo E5A

	
	1
	Galileo E5B

	
	2
	Galileo E6

	
	3
	Galileo E5A + E5B


NOTE 2: Code phase search window parameter format

	CODE_PHASE_SEARCH_WINDOW
	Code Phase Search Window [ms]

	'00000'
	No information

	'00001'
	0,002

	'00010'
	0,004

	'00011'
	0,008

	'00100'
	0,012

	'00101'
	0,016

	'00110'
	0,024

	'00111'
	0,032

	'01000'
	0,048

	'01001'
	0,064

	'01010'
	0,096

	'01011'
	0,128

	'01100'
	0,164

	'01101'
	0,200

	'01110'
	0,250

	'01111'
	0,300

	'10000'
	0,360

	'10001'
	0,420

	'10010'
	0,480

	'10011'
	0,540

	'10100'
	0,600

	'10101'
	0,660

	'10110'
	0,720

	'10111'
	0,780

	'11000'
	0,850

	'11001'
	1,000

	'11010'
	1,150

	'11011'
	1,300

	'11100'
	1,450

	'11101'
	1,600

	'11110'
	1,800

	'11111'
	2,000


Next modified section

9.2.2.9a
GANSS almanac and satellite health
This IE contains a reduced-precision subset of the ephemeris and clock correction parameters.

	IE/Group name
	Presence
	Range
	IE Type and Reference
	Semantics description

	Week Number
	M
	
	Integer(0..255)
	Almanac reference week , number of weeks since the beginning of GANSS specific system time (mod 256)

	SV ID Mask
	M
	
	Bit string(36)
	Defines the SV IDs of the satellites included.

	CHOICE Almanac model
	M
	
	
	

	>Keplerian parameters
	
	
	
	

	>>Toa
	M
	
	Integer(0..602112 by step of 4096)
	Reference time of almanac within week in GANSS TOD time base

	>>IODa
	M
	
	
	Issue-Of –Data, common to all satellites 

	>>Satellite information KP
	M
	1 to <maxGANSSSat>
	
	Almanacs are in the order of the SV IDs, the smallest ID first.

	>>>e
	M
	
	Bit string(11)
	Eccentricity, dimensionless [59]

	>>>(i
	M
	
	Bit string(11)
	semi-circles [59]

	>>>OMEGADOT
	M
	
	Bit string(11)
	Longitude of Ascending Node of Orbit Plane at Weekly Epoch (semi-circles/sec) [59]

	>>>SV Health KP
	M
	
	Bit string(4)
	dimensionless

	>>>delta A1/2
	M
	
	Bit string(17)
	Semi-Major Axis delta (meters)1/2 [59]

	>>>OMEGA0
	M
	
	Bit string(16)
	Longitude of Ascending Node of Orbit Plane at Weekly Epoch (semi-circles) [59]

	>>>M0
	M
	
	Bit string(16)
	Mean Anomaly at Reference Time (semi-circles) [59]

	>>>(
	M
	
	Bit string(16)
	Argument of Perigee (semi-circles) [59]

	>>>af0
	M
	
	Bit string(14)
	Seconds [59]

	>>>af1
	M
	
	Bit string(11)
	sec/sec [59]


Next modified section

9.2.2.10a
GANSS orbit model

This IE contains information for GANSS orbit model parameters.

	IE/Group name
	Presence
	Range
	IE Type and Reference
	Semantics description

	CHOICE Orbit model
	M
	
	
	

	>Keplerian Parameters
	
	
	
	

	>>toe_LSB
	M
	
	Integer(0..511)
	Least significant bits of Time-of-Ephemeris in seconds, scale factor 60

	(
	M
	
	Bit string(32)
	Argument of Perigee (semi-circles) [59]

	n
	M
	
	Bit string(16)
	Mean Motion Difference From Computed Value (semi-circles/sec) [59]

	>>M0
	M
	
	Bit string(32)
	Mean Anomaly at Reference Time (semi-circles) [59]

	>>OMEGAdot
	M
	
	Bit string(24)
	Longitude of Ascending Node of Orbit Plane at Weekly Epoch (semi-circles/sec) [59]

	>>e_LSB
	M
	
	Integer(0..33554431)
	Least significant bits of eccentricity, scale factor 2-33

	>>Idot
	M
	
	Bit string(14)
	Rate of Inclination Angle (semi-circles/sec) [59]

	>>sqrtA_LSB
	M
	
	Integer(0..67108863)
	Least significant bits of Semi-Major Axis in (meters)1/2 , scale factor 2-19

	>>i0
	M
	
	Bit string(32)
	Inclination Angle at Reference Time (semi-circles) [59]

	>>OMEGA0
	M
	
	Bit string(32)
	Longitude of Ascending Node of Orbit Plane at Weekly Epoch (semi-circles) [59]

	>>Crs
	M
	
	Bit string(16)
	Amplitude of the Sine Harmonic Correction Term to the Orbit Radius (meters) [59]

	>>Cis
	M
	
	Bit string(16)
	Amplitude of the Sine Harmonic Correction Term To The Angle Of Inclination (radians) [59]

	>>Cus
	M
	
	Bit string(16)
	Amplitude of the Sine Harmonic Correction Term To The Argument Of Latitude (radians) [59]

	>>Crc
	M
	
	Bit string(16)
	Amplitude of the Cosine Harmonic Correction Term to the Orbit Radius (meters) [59]

	>>Cic
	M
	
	Bit string(16)
	Amplitude of the Cosine Harmonic Correction Term To The Angle Of Inclination (radians) [59]

	>>Cuc
	M
	
	Bit string(16)
	Amplitude of the Cosine Harmonic Correction Term To The Argument Of Latitude (radians) [59]


9.2.2.10b
GANSS clock model

The IE contains fields needed to model the GANSS clock parameters.

	IE/Group name
	Presence
	Range
	IE Type and Reference
	Semantics description

	Satellite clock model
	M
	1 to <4>
	
	There may be more than one clock model included if defined in SIS ICD (e.g. two for Galileo)

	>toc_LSB
	M
	
	Integer(0..511)
	Least significant bits of Time-of-Clock in seconds

	>ai2
	M
	
	Integer(0..4095)
	sec/sec2, scale factor 2-65 for Galileo

	>ai1
	M
	
	Integer(0..218-1)
	sec/sec, scale factor 2-45

	>ai0
	M
	
	Integer(0..228-1)
	sec, scale factor 2-33

	>TGD
	M
	
	
	sec, scale factor 2-32  for Gaileo

	>Model ID
	O
	
	Integer(0..1)
	NOTE 1


NOTE1: Galileo Clock Model Identity

	Value
	Identity

	0
	I/Nav

	1
	F/Nav


9.2.2.10c 
GANSS time model

The GANSS time model field contains a set of parameters needed to relate GANSS time to selected time reference indicated by GNSS_TO_ID.

	IE/Group name
	Presence
	Range
	IE Type and Reference
	Semantics description

	GANSS Time  Model Reference Time
	M
	
	Integer(0..604784 by step of 16)
	GANSS reference time (modulo 1 week) in seconds

	TA0
	M
	
	Integer(0..65535)
	Seconds, scale factor 2-35

	TA1
	O
	
	Integer(0..8191)
	sec/sec, scale factor 2-51

	TA2
	O
	
	Integer(0..127)
	sec/sec2 , scale factor 2-68

	GNSS_TO_ID
	M
	
	Enumerated(0..7)
	NOTE

	Week Number
	O
	
	Integer(0..8191)
	Reference week of GANSS Time Model


NOTE: GNSS Time Offset ID definition

	GNSS_TO_ID
	Indication

	GPS
	0

	Reserved for future use
	1-7


Next modified section

9.2.2.11a
GANSS ionospheric model

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

	IE/Group name
	Presence
	Range
	IE Type and Reference
	Semantics description

	ai0
	M
	
	Bit string(12)
	This parameter is used as defined in [59]

	ai1
	M
	
	Bit string(12)
	This parameter is used as defined in [59]

	ai2
	M
	
	Bit string(12)
	This parameter is used as defined in [59]

	GANSS Ionosphere Regional Storm Flags
	O
	
	
	

	>Storm Flag 1
	M
	
	Boolean
	This parameter is used as defined in [59]

	>Storm Flag 2
	M
	
	Boolean
	This parameter is used as defined in [59]

	>Storm Flag 3
	M
	
	Boolean
	This parameter is used as defined in [59]

	>Storm Flag 4
	M
	
	Boolean
	This parameter is used as defined in [59]

	>Storm Flag 5
	M
	
	Boolean
	This parameter is used as defined in [59]


Next modified section

9.2.2.12a
GANSS measured results
	IE/Group name
	Presence
	Range
	IE Type and Reference
	Semantics description

	CHOICE Reference Time
	M
	
	
	

	>UTRAN reference time
	
	
	
	

	>>UE GANSS timing of cell frames 
	M
	
	Integer(0.. 86399999999750 by step of 250)
	GANSS Time of Day in ns

	>>GANSS TOD Uncertainty
	O
	
	Integer(0..127)
	Coding as defined in [4] 

	>>CHOICE mode
	M
	
	
	

	>>>FDD
	
	
	
	

	>>>>Primary CPICH Info
	M
	
	Primary CPICH Info
	Identifies the reference cell for the GPS TOW-SFN relationship. See [4].

	>>>TDD
	
	
	
	

	>>>>cell parameters id
	M
	
	Cell parameters
	Identifies the reference cell for the GPS TOW-SFN relationship. See [4].

	>>Reference SFN
	M
	
	Integer(0..4095)
	The SFN for which the location is valid. This IE indicates the SFN at which the UE timing of cell frames is captured.

	>GANSS reference time only
	
	
	
	

	>>GANSS TOD msec
	M
	
	Integer(0..3599999)
	GANSS Time of Day (modulo 1 hour) in milliseconds (rounded down to the nearest millisecond unit).

	>>GANSS TOD Uncertainty
	O
	
	Integer(0..127)
	Coding as in 9.2.2.15a

	GANSS Generic Measurement Information
	M
	1 to <maxGNSS>
	
	

	>GANSS ID
	O
	
	Integer(0..7)
	Absence of this IE means Galileo

Values 0-7 reserved for future use.

	>GANSS Signal ID
	O
	
	Enumerated(0..3)
	Absence of this field means Galileo L1 OS if GANSS_ID refers to Galileo.

Note 1

	> GANSS Measurement Parameters
	M
	1 to <maxGANSSSat>
	
	

	>>Satellite ID
	M
	
	Enumerated(0..63)
	Identifies the satellite and is equal to (SV ID No - 1) where SV ID No is defined in e.g. [22].

	>>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 units of dB-Hz (typical levels will be in the range of 20 – 50 dB-Hz).

	>>Multipath Indicator
	M
	
	Enumerated(NM, low, medium, high)
	Coding as in 9.2.2.12

	>>Carrier Quality Indicaton
	O
	
	Bit string(2)
	Note 2

	>>Code Phase
	M
	
	Integer(0..221-1)
	Scale factor 2-21 

Code phase for the particular satellite signal at the time of measurement in the units of milliseconds. Increasing binary values of the field signify increasing measured pseudoranges. GNSS specific code phase measurements (e.g. chips) are converted into unit of ms by dividing the measurements by the nominal values of the measured signal chipping rate.

	>>Integer Code Phase
	O
	
	Integer(0..63)
	In ms

Indicates the integer millisecond difference of the code phase measurement made by the UE with respect to the first satellite signal measurement in the GANSS Measurement Parameters list only if the UE has information of the absolute integer millisecond difference.

	>>Code Phase RMS Error
	M
	
	Enumerated(range index 0..range index 63)
	Coding as Pseudorange RMS Error in section 9.2.2.12

	>>Doppler
	M
	
	Integer(-32768..32767)
	m/s, scale factor 0.04. Doppler measured by the UE for the particular satellite signal

	>>ADR
	O
	
	Integer(0..33554431)
	Meters, scale factor 2-10

ADR measurement measured by the UE for the particular satellite signal.


	Range bound
	Explanation

	maxGNSS
	Maximum number of GANSS. The value of maxGNSS is 8.

	maxGANSSSat
	Maximum number of satellites for which data is included in this IE. The value of maxGANSSSat is 32


NOTE 1: Coding of GANSS Signal ID

	GNSS
	Value
	Explanation

	Galileo
	0
	Galileo E5A

	
	1
	Galileo E5B

	
	2
	Galileo E6

	
	3
	Galileo E5A + E5B


NOTE 2: Coding of Carrier quality indication
	MSB
	LSB
	Explanation

	0
	
	Carrier phase not continuous

	1
	
	Carrier phase continuous

	
	0
	Data direct

	
	1
	Data Inverted


Next modified section

9.2.2.13a
GANSS navigation model

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

	IE/Group name
	Presence
	Range
	IE Type and Reference
	Semantics description

	Non-Broadcast Indication
	O
	
	Enumerated(true)
	If this IE is present, GANSS navigation model is not derived from satellite broadcast

	Toe/c MSB
	C-Orbit model
	
	Integer(0..31)
	The most significant bits of parameters Time-of-Ephemeris and Time-of-Clock in seconds, scale factor 21600

	e MSB
	C-Orbit model
	
	Integer(0..127)
	The most significant bits of eccentricity, scale factor 2-8

	SqrtA  MSB
	C-Orbit model
	
	Integer(0..63)
	The most significant bits of Semi-Major Axis in (meters)1/2 , scale factor 27

	Satellite information
	M
	1 to <maxGANSSSat>
	
	

	>SatID
	M
	
	Enumerated(0..63)
	Identifies the satellite and is equal to (SV ID No - 1).

	>SV Health
	M
	
	Bit string(5)
	NOTE

	>IOD
	M
	
	Bit string(10)
	

	>GANSS Clock Model
	M
	
	UE positioning GANSS clock model 9.9.10b
	

	> GANSS Orbit Model
	M
	
	UE positioning GANSS orbit model 9.9.10a
	


Table xx

	Range bound
	Explanation

	maxGANSSSat
	Maximum number of satellites for which data is included in this IE. The value of maxGANSSSat is 32


NOTE:
The Health values are GNSS specific. For Galileo, the UE shall interpret bit string as follows.

	Parameter
	Bit
	Type
	Explanation

	E5a Data Validity Status
	0
	Boolean
	

	E5b Data Validity Status
	1
	Boolean
	

	E1-B Data Validity Status
	2
	Boolean
	

	E5a Signal Health Status
	3-4
	Bit string
	See [59], Table 67


	Condition
	Explanation

	Orbit model
	The IE is mandatory if Orbit model is Keplerian Parameters and not present otherwise.


Next modified section

9.2.2.14a
GANSS real-time integrity
This IE contains parameters that describe the real-time status of the GANSS constellation.

	IE/Group name
	Presence
	Range
	IE Type and Reference
	Semantics description

	Satellite information
	M
	1 to <maxGANSSSat>
	
	

	>Bad GANSS SatID
	M
	
	Enumerated(0..63)
	Identifies the satellite and is equal to (SV ID No - 1).

	>Bad GANSS Signal ID
	O
	
	Enumerated(0..4)
	Absence of this IE means that all signals of the specific SV are bad.  NOTE


Table xx

	Range bound
	Explanation

	maxGANSSSat
	Maximum number of satellites for which data is included in this IE. The value of maxGANSSSat is 32


NOTE: Coding of Bad GANSS Signal ID
	GNSS
	Value
	Explanation

	Galileo
	0
	Galileo L1

	
	1
	Galileo E5A

	
	2
	Galileo E5B

	
	3
	Galileo E6

	
	4
	Galileo E5A + E5B


Next modified section

9.2.2.15a
GANSS reference time
	IE/Group name
	Presence
	Range
	IE Type and Reference
	Semantics description

	GANSS Day
	O
	
	Integer(0..8191)
	The number of days from the beginning of GNSS system time (mod 8192)

	GANSS TOD
	M
	
	Integer(0..86399)
	GANSS Time of Day in seconds

	GANSS TOD Uncertainty
	O
	
	Integer(0..127)
	NOTE

	GANSS Time ID
	O
	
	Enumerated(0..7)
	Absense of this IE means Galileo, values 0-7 are reserved for future use

	UTRAN GANSS reference time
	O
	
	
	

	>UTRAN GANSS timing of cell frames
	M
	
	Integer(0.. 999999750 by step of 250)
	UTRAN GANSS timing of cell frames in steps of 250 ns. Indicates sub-second part of GANSS TOD See [4]

	>CHOICE mode
	O
	
	
	

	>>FDD
	
	
	
	

	>>>Primary CPICH Info
	M
	
	Integer(0..511)
	Identifies the reference cell for the GANSS TOD-SFN relationship See [4]

	>>TDD
	
	
	
	

	>>>cell parameters id 
	M
	
	Cell parameters i 
	Identifies the reference cell for the GANSS TOD-SFN relationship. See [4]

	>SFN
	M
	
	Integer(0..4095)
	The SFN which the UTRAN GANSS timing of cell frames time stamps.

	TUTRAN-GANSS drift rate
	O
	
	Integer (0, 1, 2, 5, 10, 15, 25, 50, -1, -2, -5, -10, -15, -25, -50)
	in 1/256 chips per sec.


Note: GANSS TOD Uncertainty

This parameter provides the accuracy of the relation between GANSS TOD and UTRAN time if UTRAN GANSS timing of cell frames is provided. When this time relation is not provided, this element can be included to provide the uncertainty of the reported GANSS TOD.

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


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

with C = 0.0022 and x = 0.18. With 0 SYMBOL 163 \f "Symbol" K SYMBOL 163 \f "Symbol" 127, a suitably useful range between 0 and 3 second is achieved for the uncertainty, while still being able to code down to values as small as 0.3 nanoseconds. To encode any higher value of uncertainty than that corresponding in the above formula to K=127, the same value, K=127, shall also be used. The uncertainty is then coded on 7 bits, as the binary encoding of K.

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

	Value of K
	Value of uncertainty

	0
	0 nanoseconds

	1
	0.396 nanoseconds

	2
	0.863 nanoseconds

	-
	-

	50
	8.64 microseconds

	-
	-

	127
	≥ 2.96 seconds


Next modified section

9.2.2.17a
GANSS UTC model

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

	IE/Group name
	Presence
	Range
	IE Type and Reference
	Semantics description

	A1
	M
	
	Bit string(24)
	sec/sec [59]

	A0
	M
	
	Bit string(32)
	seconds [59]

	tot
	M
	
	Bit string(8)
	seconds [59]

	WNt
	M
	
	Bit string(8)
	weeks [59]

	(tLS
	M
	
	Bit string(8)
	seconds [59]

	WNLSF
	M
	
	Bit string(8)
	weeks [59]

	DN
	M
	
	Bit string(8)
	days [59]

	(tLSF
	M
	
	Bit string(8)
	seconds [59]


Next modified section

9.2.2.22
Information Type
The Information Type indicates which kind of information the SAS shall provide.

Table 58
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	CHOICE Information Type
	
	
	
	

	>Implicit
	
	
	
	

	>>Method Type
	M
	
	9.2.2.25
	

	>Explicit
	
	
	
	

	>>Explicit Information
	
	1..<maxnoofExpInfo>
	
	

	>>>CHOICE Explicit Information Item 
	M
	
	
	

	>>>>Almanac and Satellite Health
	
	
	NULL
	

	>>>>UTC Model
	
	
	
	

	>>>>>TransmissionTOW Indicator
	M
	
	9.2.2.29
	

	>>>>Ionospheric Model
	
	
	
	

	>>>>>TransmissionTOW Indicator
	M
	
	9.2.2.29
	

	>>>>Navigation Model
	
	
	
	

	>>>>>TransmissionTOW Indicator
	M
	
	9.2.2.29
	

	>>>>>Nav. Model Additional Data
	
	0..1
	
	

	>>>>>>GPS 

Week
	M
	
	INTEGER (0..1023)
	

	>>>>>>GPS_Toe
	M
	
	INTEGER (0..167)
	GPS time of ephemeris in hours of the latest ephemeris set 

	>>>>>>T-Toe limit
	M
	
	Integer (0..10)
	ephemeris age tolerance in hours

	>>>>>>Satellite related data
	
	0..<maxSat>
	
	

	>>>>>>>SatID
	M
	
	INTEGER (0..63)
	Identifies the satellite and is equal to (SV ID No - 1) where SV ID No is defined in [10].

	>>>>>>>IODE
	M
	
	INTEGER (0..255)
	Issue of Data Ephemeris for SatID

	>>>>DGPS 

Corrections
	
	
	NULL
	

	>>>>Reference Time
	
	
	NULL
	

	>>>>Acquisition 

Assistance
	
	
	NULL
	

	>>>>Real Time 

Integrity
	
	
	NULL
	

	>>>>Almanac and 

Satellite Health SIB
	
	
	
	

	>>>>>Transmission

TOW Indicator
	M
	
	9.2.2.29
	

	>>>>Reference Location
	
	
	NULL
	This IE may only be present if SAS operates in SAS-centric mode.

	>>>>GANSS Almanac and Satellite Health
	
	
	NULL
	

	>>>>GANSS UTC Model
	
	
	
	

	>>>>>TransmissionTOW Indicator
	M
	
	9.2.2.29
	

	>>>GANSS Ionospheric Model
	
	
	
	

	>>>>>TransmissionTOW Indicator
	M
	
	9.2.2.29
	

	>>>>GANSS Navigation Model
	
	
	
	

	>>>>>TransmissionTOW Indicator
	M
	
	9.2.2.29
	

	>>>>>Nav. Model Additional Data
	
	0..1
	
	

	>>>>>>GANSS 

Week
	M
	
	INTEGER (0..1023)
	

	>>>>>>GANSS_Toe
	M
	
	INTEGER (0..167)
	GANSS time of ephemeris in hours of the latest ephemeris set 

	>>>>>>T-Toe limit
	M
	
	Integer (0..10)
	ephemeris age tolerance in hours

	>>>>>>Satellite related data
	
	0..<maxSat>
	
	

	>>>>>>>SatID
	M
	
	INTEGER (0..63)
	Identifies the satellite and is equal to (SV ID No - 1) where SV ID No is defined in [10].

	>>>>>>>IODE
	M
	
	INTEGER (0..255)
	Issue of Data Ephemeris for SatID

	>>>>DGANSS 

Corrections
	
	
	NULL
	

	>>>>GANSS Reference Time
	
	
	NULL
	

	>>>>GANSS reference measurement information
	
	
	NULL
	

	>>>>GANSS Real Time 

Integrity
	
	
	NULL
	

	>>>>Almanac and 

Satellite Health SIB
	
	
	
	


Table 59

	Range Bound
	Explanation

	maxnoofExpInfo
	Maximum number of Explicit Information supported in one Information Exchange. The value of maxnoofExpInfo is 32.

	maxSat
	Maximum number of satellites for which data is included in this IE. The value of maxSat is 16.


Next modified section

9.2.2.26
Requested Data Value

The Requested Data Value contains the relevant data concerning the ongoing information exchange, or positioning event.

Table 64

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	GPS Almanac and Satellite Health
	O
	
	9.2.2.9
	
	–
	

	GPS UTC Model
	O
	
	9.2.2.17
	
	–
	

	GPS Ionospheric Model
	O
	
	9.2.2.11
	
	–
	

	GPS Navigation Model
	O
	
	9.2.2.13
	
	–
	

	DGPS Corrections
	O
	
	9.2.2.5
	
	–
	

	GPS Reference Time
	O
	
	9.2.2.15
	
	–
	

	GPS Acquisition Assistance 
	O
	
	9.2.2.8
	
	–
	

	GPS Real Time Integrity
	O
	
	9.2.2.14
	
	–
	

	Almanac and Satellite Health SIB
	O
	
	9.2.2.1
	
	–
	

	GPS Transmission TOW
	O
	
	9.2.2.16
	
	–
	

	GPS Reference Location
	O
	
	Geo-graphical Area 

9.2.2.6
	This IE may only be present if SAS operates in SAS-centric mode.
	YES
	ignore

	GANSS Almanac and Satellite Health
	O
	
	9.2.2.9a
	
	–
	

	GANSS UTC Model
	O
	
	9.2.2.17a
	
	–
	

	GANSS Ionospheric Model
	O
	
	9.2.2.11a
	
	–
	

	GANSS Navigation Model
	O
	
	9.2.2.13a
	
	–
	

	DGANSS Corrections
	O
	
	9.2.2.5a
	
	–
	

	GANSS Reference Time
	O
	
	9.2.2.15a
	
	–
	

	GANSS reference measurement information 
	O
	
	9.2.2.8a
	
	–
	

	GANSS Real Time Integrity
	O
	
	9.2.2.14a
	
	–
	

	GANSS Almanac and Satellite Health SIB
	O
	
	9.2.2.1a
	
	–
	


Next modified section

9.2.2.32a
GANSS OTDOA Measured Results Info List

This IE contains the OTDOA measurements of signals sent from the reference and neighbour cells.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	OTDOA Measured Results Info
	
	1..<MaxnoofMeasNCell>
	
	
	–
	

	>UC-ID
	M
	
	9.2.2.37
	The identifier of the neighbour cell.
	–
	

	>UE SFN-SFN Observed Time Difference Type 2 Info
	
	1
	
	
	–
	

	>>SFN-SFN Observed Time Difference Type 2
	M
	
	INTEGER

(0..40961)
	Gives the observed timing of the neighbour cell relative to the reference cell.
	–
	

	>>UE Positioning Measurement Quality 
	M
	
	9.2.2.35
	Quality of the observed time difference measurement.
	–
	

	>>Measurement Delay
	M
	
	INTEGER (0..65535)
	The interval of time, in units of 10ms frames, spanning the following two events:

1) Time of applicability of the SFN-SFN Value or TUTRAN-GANSS/SFN relationship provided for the corresponding neighbour cell in 9.2.2.33.

2) The point in time when this corresponding SFN-SFN observed time difference measurement was captured by the UE.

If the SAS operates in SAS-centric mode, 1) above shall be set to zero. I.e., in SAS-centric mode this IE indicates the SFN during which the corresponding SFN-SFN observed time difference measurement was captured by the UE.
	–
	

	>Additional OTDOA Measured Results
	O
	
	
	This IE may only be present if SAS operates in SAS-centric mode.
	YES
	ignore

	>>Primary CPICH Info
	M
	
	Primary Scrambling Code 9.2.2.46
	The identifier of the neighbour cell.
	–
	


	Range bound
	Explanation

	MaxNoOfMeasNCell
	Maximum number of neighbouring cells on which information can be reported. The value of MaxNoOfMeasNCell is 32.


Next modified section

9.2.2.33a
GANSS OTDOA Neighbour Cell Info

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	UC-ID
	M
	
	9.2.2.37
	The identifier of the neighbour cell.

	UTRAN Access Point Position with Altitude
	M
	
	9.2.2.36
	Exact geographical position of the base station antenna.

	CHOICE Relative Timing Difference Info
	M
	
	
	

	>SFN-SFN Measurement Value Information
	
	
	
	

	>>SFN-SFN Value
	M
	
	INTEGER (0..614399)
	

	>>SFN-SFN Quality
	O
	
	INTEGER

(0..255)
	Indicates the standard deviation (std) of the SFN-SFN otd (observed time difference) measurements in 1/16 chip. SFN-SFN Quality = (E[(x-µ)2] = std of reported SFN-SFN Value, where x is the reported SFN-SFN Value and µ = E[x] is the expectation value of x.

	>>SFN-SFN Drift Rate
	M
	
	INTEGER 

(-100..+100)
	Indicates the SFN-SFN drift rate in 1/256 chip per second.

A positive value indicates that the Reference cell clock is running at a greater frequency than the measured neighbouring cell.

	>>SFN-SFN Drift Rate Quality
	O
	
	INTEGER (0..100)
	Indicates the standard deviation (std) of the SFN-SFN drift rate measurements in 1/256 chip per second. SFN-SFN Drift Rate Quality = (E[(x-µ)2] = std of reported SFN-SFN Drift Rate, where x is the reported SFN-SFN Drift Rate and µ = E[x] is the expectation value of x.

	>TUTRAN-GANSS Measurement Value Information
	
	
	
	

	>>SFN
	M
	
	INTEGER (0..4095)
	SFN during which the TUTRAN-GANSS measurement was performed

	>TUTRAN-GANSS
	
	1
	
	Indicates the UTRAN GANSS Timing of Cell Frame for LCS. 

	>>MS
	M
	
	INTEGER (0..16383)
	Most significant part

	>>LS
	M
	
	INTEGER (0..4294967295)
	Least significant part

	>TUTRAN-GANSS Quality
	O
	
	INTEGER (0..255)
	Indicates the standard deviation (std) of the TUTRAN-GANSS measurements in 1/16 chip. TUTRAN-GPS Quality = (E[(x-µ)2] = std of reported TUTRAN-GANSS Value, where x is the reported TUTRAN-GANSS Value and µ = E[x] is the expectation value of x.

	>TUTRAN-GANSS Drift Rate
	M
	
	INTEGER

(-50..+50)
	Indicates the TUTRAN-GANSS drift rate in 1/256 chip per second.

A positive value indicates that the UTRAN clock is running at a lower frequency than GANSS clock.

	>TUTRAN-GANSS Drift Rate Quality
	O
	
	INTEGER (0..50)
	Indicates the standard deviation (std) of the TUTRAN-GANSS drift rate measurements in 1/256 chip per second.
TUTRAN-GANSS Drift Rate Quality = (E[(x-µ)2] = std of reported TUTRAN-GANSS Drift Rate, where x is the reported TUTRAN-GANSS Drift Rate and µ = E[x] is the expectation value of x.
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9.2.2.34a
GANSS OTDOA Reference Cell Info

Table 74

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	UC-ID
	M
	
	9.2.2.37
	The identifier of the reference cell.

	UTRAN Access Point Position with Altitude
	M
	
	9.2.2.36
	Exact geographical position of the base station antenna.

	TUTRAN-GANSSS Measurement Value Information
	
	0..1
	
	

	>SFN
	M
	
	INTEGER (0..4095)
	SFN during which the TUTRAN-GPS measurement was performed

	>TUTRAN-GANSS
	
	1
	
	Indicates the UTRAN GANSS Timing of Cell Frame for LCS. 

	>>MS
	M
	
	INTEGER (0..16383)
	Most significant part

	>>LS
	M
	
	INTEGER (0..4294967295)
	Least significant part

	>TUTRAN-GANSS Quality
	O
	
	INTEGER (0..255)
	Indicates the standard deviation (std) of the TUTRAN-GANSS measurements in 1/16 chip. TUTRAN-GPS Quality = (E[(x-µ)2] = std of reported TUTRAN-GANSS Value, where x is the reported TUTRAN-GANSS Value and µ = E[x] is the expectation value of x.

	>TUTRAN-GANSS Drift Rate
	M
	
	INTEGER

(-50..+50)
	Indicates the TUTRAN-GANSS drift rate in 1/256 chip per second.

A positive value indicates that the UTRAN clock is running at a lower frequency than GANSS clock.

	>TUTRAN-GANSS Drift Rate Quality
	O
	
	INTEGER (0..50)
	Indicates the standard deviation (std) of the TUTRAN-GANSS drift rate measurements in 1/256 chip per second.
TUTRAN-GANSS Drift Rate Quality = (E[(x-µ)2] = std of reported TUTRAN-GANSS Drift Rate, where x is the reported TUTRAN-GANSS Drift Rate and µ = E[x] is the expectation value of x.


Next modified section

9.2.2.51
UE Positioning Capability

This IE contains the UE Positioning Capability information used for SAS centric positioning method selection.

Table 94
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	Standalone location method(s) supported
	M
	
	BOOLEAN
	Defines if a UE can measure its location by some means unrelated to UTRAN. TRUE means supported
	–
	

	UE based OTDOA supported
	M
	
	BOOLEAN
	TRUE means supported
	–
	

	Network Assisted GPS support
	M
	
	ENUMERATED (Network based, UE based, Both, None,…)
	Defines if the UE supports network based or UE based GPS methods.
	–
	

	Support for GPS timing of cell frames measurement
	M
	
	BOOLEAN
	Defines if a UE has the capability to perform the UE GPS timing of cell frames measurement [4]. TRUE means capable
	–
	

	Support for IPDL
	M
	
	BOOLEAN
	Defines if a UE has the capability to use IPDL to enhance its 'SFN-SFN observed time difference –type 2' measurement. TRUE means supported
	–
	

	Support for Rx-Tx time difference type2 measurement
	M
	
	BOOLEAN
	TRUE means supported
	–
	

	Support for UE assisted GPS measurement validity in CELL_PCH and URA_PCH states
	M
	
	BOOLEAN
	TRUE means supported
	–
	

	Support for SFN-SFN observed time difference type 2 measurement
	M
	
	BOOLEAN
	TRUE means supported
	–
	

	UE based GANSS OTDOA supported
	O
	
	BOOLEAN
	TRUE means supported
	YES
	TBD

	Network Assisted GANSS support
	O
	
	ENUMERATED (Network based, UE based, Both, None,…)
	Defines if the UE supports network based or UE based GANSS methods.
	YES
	TBD

	Support for GANSS timing of cell frames measurement
	O
	
	BOOLEAN
	Defines if a UE has the capability to perform the UE GANSS timing of cell frames measurement [4]. TRUE means capable
	YES
	TBD

	Support for UE assisted GANSS measurement validity in CELL_PCH and URA_PCH states
	O
	
	BOOLEAN
	TRUE means supported
	YES
	TBD


Next modified section

9.2.2.55a
GANSS Positioning Method

This IE contains the GANSS Positioning Method used for SAS centric positioning method selection.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	GANSS Positioning Methods
	O
	
	Bit string(16)
	For each bit, if set to ‘1’, indicates that respective GNSS is allowed.

bit 0: GPS

bit 1: Galileo

bit 2-15: reserved for future GNSSes

Note 1


Note 1: Bit 0 of this bitmap shall not be the only one set to 1.
Next modified section

9.2.2.59a

UE Positioning GANSS OTDOA Assistance Data

This IE contains the UE Positioning OTDOA Assistance Data used in the SAS centric mode.

Table 102

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	UE Positioning GANSS OTDOA  Reference Cell Info
	O
	
	
	
	–
	

	>SFN
	O
	
	INTEGER (0..4095)
	Time stamp (SFN of Reference Cell) of the SFN-SFN relative time differences and SFN-SFN drift rates. Included if any SFN-SFN drift value is included in IE UE positioning GANSS  OTDOA neighbour cell info.
	–
	

	>CHOICE mode 
	
	
	
	
	–
	

	>>Fdd
	
	
	
	
	–
	

	>>>Primary CPICH Information
	M
	
	Primary scrambling code

9.2.2.46
	
	–
	

	>>Tdd
	
	
	
	
	–
	

	>Frequency Info
	O
	
	9.2.2.42
	Default value is the existing value of frequency information. This IE shall always be set to default value
	–
	

	>CHOICE positioning mode
	
	
	
	
	–
	

	>>UE Based
	
	
	
	
	–
	

	>>> Cell position
	O
	
	Reference Cell Position 9.2.2.70
	The position of the antenna that defines the cell.
	–
	

	>>> Round Trip Time
	O
	
	INTEGER

(0..32766)
	According to mapping in [13].
	–
	

	>>UE Assisted
	
	
	
	
	–
	

	>UE positioning IPDL parameters 
	O
	
	9.2.2.71
	If this element is not included there are no idle periods present
	–
	

	>Extended Round Trip Time
	O
	
	INTEGER

(32767..103041)
	According to mapping in [13]. Included only if the Round Trip Time IE above is included with its maximum value and if the actual value is outside the possible range for the the Round Trip Time IE.
	YES
	ignore

	UE Positioning OTDOA Neighbour Cell List
	O
	
	
	
	–
	

	>UE positioning GANSS OTDOA Neighbour cell info
	
	1..maxCellMeas
	
	
	–
	

	>>CHOICE mode
	
	
	
	
	–
	

	>>>FDD
	
	
	
	
	–
	

	>>>>Primary CPICH Information
	M
	
	Primary scrambling code

9.2.2.46
	
	–
	

	>>>TDD
	
	
	
	
	–
	

	>>Frequency Info
	O
	
	9.2.2.42
	Default value is the existing value of frequency information
	–
	

	>>UE positioning IPDL parameters
	O
	
	9.2.2.71
	
	–
	

	>>SFN-SFN Relative Time difference1
	M
	
	9.2.2.73
	
	–
	

	>>SFN Offset Validity
	O
	
	ENUMERATED (false)
	Absence of this element means SFN offset is valid. False means SFN offset is not valid.
	–
	

	>>SFN-SFN Drift
	O
	
	ENUMERATED (0,1,2,3,4,5,8,10,15,25,35,50,65,80,100,-1,-2,-3,-4,-5,-8, -10,-15,-25,-35,-50,-65,-80,-100,…)
	Indicates the SFN-SFN drift rate in 1/256 chip per second.
	–
	

	>>Search Window Size
	M
	
	ENUMERATED (c20, c40, c80, c160, c320, c640, c1280, moreThan1280, ...)
	In chips. If the value is X then the expected SFN-SFN observed time difference is in the range [RTD-X, RTD+X] where RTD is the value of the field SFN-SFN relative time difference.
	–
	

	>>CHOICE positioning mode
	
	
	
	
	–
	

	>>>UE Based
	
	
	
	
	–
	

	>>>>Relative North
	O
	
	INTEGER (-20000..20000)
	Seconds of angle, scale factor 0.03. Relative position compared to reference cell.
	–
	

	>>>>Relative East
	O
	
	INTEGER (-20000..20000)
	Seconds of angle, scale factor 0.03. Relative position compared to reference cell.
	–
	

	>>>>Relative Altitude
	O
	
	INTEGER (-4000..4000)
	Relative altitude in meters compared to ref. cell.
	–
	

	>>>>Fine SFN-SFN
	O
	
	INTEGER (0..15)
	Gives finer resolution
	–
	

	>>>>Round Trip Time
	O
	
	INTEGER (0..32766)
	In chips. Included if cell is in active set
	–
	

	>>> UE assisted
	
	
	
	
	–
	

	>>Extended Round Trip Time
	O
	
	INTEGER (32767..103041)
	In chips. Included if cell is in active set. Included only if the Round Trip Time IE above is included with its maximum value and if the actual value is outside the possible range for the the Round Trip Time IE.
	YES
	ignore


Table 103
	Range bound
	Explanation

	maxCellMeas
	Maximum number of cells to measure.  The value is 32.


Next modified section

9.2.2.65a
GANSS Position Data
This IE provides data related to the positioning methods specific for GANSS  in relation with the Location Report procedure.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	GANSS Position Data
	
	
	
	

	>GANSSPositioning Data Discriminator
	M
	
	BIT STRING (4)
	The positioning data discriminator defines the type of data provided for each positioning method:

0000
indicate usage of 


each positioning 


method that was 


successfully used to 

obtain the location 

estimate; 1 octet of 

data is provided for 

each positioning 


method included.

all other values are reserved.

	>GANSS Positioning Data Set
	C-ifDiscriminator=0
	
	
	

	>>GANSS Positioning Method and Usage
	
	1 to <maxSet>
	OCTET STRING (1)
	Coding of positioning method (bits 8-7):

00 Mobile Assisted 

01 Mobile Based

10 Conventional

11 Reserved

Coding of GANSS Id (bits 6-4): 

000 Galileo

001 – 111 : Reserved

Coding of usage (bits 3-1)

000 Attempted 

unsuccessfully due to 
failure or interruption - 
not used.

001 Attempted 
successfully: results not 
used to generate 
location - not used.

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

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.

NOTE: Reserved because of GERAN use only.


	Condition
	Explanation

	C-ifDiscriminator=0
	This IE is present if the GANSS Positioning Data Discriminator IE is set to "0000"


	Range bound
	Explanation

	maxSet
	Maximum size of the data set. Value is 9.


Next modified section

9.2.2.101a
GPS GANSS Positioning Instructions

This information element contains positioning instructions for GPS GANSS positioning method in SAS-centric mode.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description
	Criticality
	Assigned Criticality

	Horizontal Accuracy Code
	O
	
	9.2.2.38
	
	– 
	

	Vertical Accuracy Code
	O
	
	9.2.2.39
	
	–
	

	GPS GANSS Timing of Cell Wanted
	M
	
	BOOLEAN
	This IE is set to TRUE if the UE is requested to report SFN-GPS timing of the reference cell.
	–
	

	Additional Assistance Data Request
	M
	
	BOOLEAN
	TRUE indicates that the UE is requested to send an additional assistance data request if the provided assistance data are not sufficient.
	–
	

	Measurement Validity
	O
	
	ENUMERATED( CELL_DCH, all states except CELL_DCH, all states, …)
	
	–
	


Last modified section

9.3.4
Information Element Definitions
-- **************************************************************

--

-- Information Element Definitions

--

-- **************************************************************
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