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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. When the SAS receives the POSITION CALCULATION REQUEST message, it shall calculate the UE position based on the provided measurement data.
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
[…]

9.1.1
General

Section 9.1 presents the contents of PCAP messages in tabular format. The corresponding ASN.1 definitions are 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.
[…]

9.1.3
POSITION CALCULATION REQUEST

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

	Message Type
	M
	
	9.2.2.24
	
	YES
	reject

	Transaction ID
	M
	
	9.2.2.28
	
	-
	

	Initial UE Position Estimate
	M
	
	9.2.2.6
	
	YES
	reject

	Measured Results
	
	0..<maxNoOfSets>
	
	
	
	

	  >GPS Measured    

    Results
	M
	
	9.2.2.12
	
	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.


[…]

9.2.1
General

Section 9.2 presents the PCAP IE definitions in tabular format. The corresponding ASN.1 definitions are 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.

[…]

9.2.2.2
Altitude and direction

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

	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 greater values of (a).


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.

	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,
...)
	

	>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

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


	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


9.2.2.4
Criticality Diagnostics

The Criticality Diagnostics IE is sent by the RNC or the SAS when parts of a received message have not been comprehended or are missing. It contains information about which IE was not comprehended or is missing.

For further details on how to use the Criticality Diagnostics IE, see Annex B.

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

	Procedure Code
	O
	
	INTEGER (0..255)
	

	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 (0..255)
	The Repetition Number IE gives

· in case of a not understood IE: 
The number of occurrences of the reported IE up to and including the not understood occurrence

· in case of a missing IE:
The number of occurrences up to but not including the missing occurrence.

Note: All the counted occurrences of the reported IE must have the same topdown hierachical message structure of IEs with assigned criticality above them.

	>Message Structure
	O
	
	9.2.2.23
	The Message Structure IE describes 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.

	>Type of Error
	M
	
	ENUMERATED(not understood, missing, …)
	


	Range bound
	Explanation

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


9.2.2.5
DGPS Corrections

This IE contains DGPS corrections which may be employed to compensate for ranging errors due to atmospheric delay, orbital modeling, and satellite clock drift.

	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 shall be present if the Status/Health IE is not equal to "no data" or "invalid data"


	Range bound
	Explanation

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


[…]

9.2.2.10
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]


[…]

9.2.2.12
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

	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. 

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



	   >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


9.2.2.13
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
	
	9.2.2.10
	


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 shall be present if the Satellite Status IE is not set to ES_SN 


	Range bound
	Explanation

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


9.2.2.14
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
	


[…]

9.2.2.22
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

	CHOICE Information Type
	M
	
	
	

	   >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
	
	
	
	

	               >>>>>Transmission                   

                         TOW Indicator
	M
	
	9.2.2.29
	

	            >>>>Ionospheric 

                   Model
	
	
	
	

	               >>>>>Transmission                   

                         TOW Indicator
	M
	
	9.2.2.29
	

	            >>>>Navigation 

                   Model
	
	
	
	

	               >>>>>Transmission                   

                         TOW 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-1>
	
	

	                     >>>>>>>SatID
	M
	
	Integer (0..63)
	

	                     >>>>>>>IODE
	M
	
	Integer (0..239)
	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
	


	Range Bound
	Explanation

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

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