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Introduction

In RRC v 3.7.0 the UE behaviour on reception of UE positioning assistance data is not sufficiently specified. This document proposes a description for UE behaviour. Besides, exception handling is not mentioned within RRC at all for UE positioning measurement configurations. Since, the current specification offers different possibilities to handle invalid/incomplete measurement configuration, these are discussed and a proposal is made.

Discussion of exception handling

1 General

Usually, when UE receives an invalid or incomplete measurement configuration in a MEASUREMENT CONTROL message, it would send a MEASUREMENT CONTROL FAILURE message back to the network indicating that the configuration was invalid or incomplete.

For UE positioning, however, an IE “UE positioning Error” may be sent to the network within the MEASUREMENT REPORT message. Possible errors that may be indicated within this IE are:

	Error
	Indication

	ER1
	There were not enough cells to be received when performing mobile based OTDOA-IPDL.

	ER2
	There were not enough GPS satellites to be received, when performing UE-based GPS location.

	ER3
	Location calculation assistance data missing.

	ER4
	Requested method not supported.

	ER5
	Undefined error.

	ER6
	Location request denied by the user. 

	ER7
	Location request not processed by the user and timeout

	ER8
	Reference cell for GPS is not the serving cell


Since UE behaviour on reception of a UE positioning measurement configuration is not specified yet, a UE, receiving an invalid configuration could choose now to report this by using IE “UE positioning error” within MEASUREMENT REPORT or send a MEASUREMENT CONTROL FAILURE.

Basically two different approaches are possible, when specifying the UE behaviour:

1) 
Never send MEASUREMENT CONTROL FAILURE and indicate invalid/incomplete configurations by sending "UE positioning error” in MEASUREMENT REPORT.

2)
Send MEASUREMENT CONTROL FAILURE, when the received configuration is incomplete/invalid and use “UE positioning error” in MEASUREMENT REPORT only if the configuration was correct, but UE failed to perform the requested measurements

The second solution seems to be the most sensible one, although it would mean that the errors ER4 and ER8 in “UE positioning error” would not be needed anymore. In the following the two possible solutions are discussed in more detail for OTDOA and GPS positioning methods.

2 OTDOA related information

OTDOA is a UTRAN specific positioning method and therefore it is clearly specified what a UE needs to know in order to process a requested measurement. Basically the positioning method types UE based and UE assisted have to be distinguished.

For UE based OTDOA, the following information is absolutely necessary to process the measurement request:

-
Reference cell identity and cell position

-
Cell identity, cell timing difference to the reference cell and cell position information of at least 2 neighbour cells with different cell positions, which also have to be different from the cell position of the reference cell, plus RTT information for one neighbour cell or the reference cell

or

-
Cell identity, cell timing difference to the reference cell and cell position information of at least 3 neighbour cells with different cell positions, which also have to be different from the cell position of the reference cell.

For UE assisted OTDOA, the following information is absolutely necessary to process the measurement request:

-
Reference cell identity 

-
Cell identity of at least 1 neighbour cell

For the UE assisted case, reference cell identity is not absolutely necessary, since UE could select one cell of the active set (in CELL_DCH) or the serving cell as the reference cell. However, in order to avoid overlapping of cell position of reference and neighbour cells, it is proposed that the serving cell shall always be included for UE assisted OTDOA, too. For the same reason, the identities of the neighbour cells to measure should be indicated to the UE.

When using solution 1), and in case a measurement configuration is missing one of the above listed required information, UE could respond with the IE “UE positioning error” in MEASUREMENT REPORT set to ER2. Alternatively, if not enough neighbour cells are given within the measurement configuration, ER1 could be used. If UTRAN requests a UE based OTDOA, although UE only supports UE assisted OTDOA, UE could respond with the IE “UE positioning error” in MEASUREMENT REPORT set to ER4. 

When using solution 2), a measurement configuration could be interpreted as incomplete, if one of the above listed required information is missing. If UTRAN requests a UE based OTDOA, although UE only supports UE assisted OTDOA the measurement could be interpreted not supported. If the measurement is not supported or the configuration is incomplete a MEASUREMENT CONTROL FAILURE message is sent back. ER3 and ER4 in “UE positioning error” would never be sent in the MEASUREMENT REPORT message with this solution. ER1 would only be used, if UE could not receive enough neighbouring cells in order to perform UE based OTDOA positioning. Error ER6-ER8 may be used as currently specified.

3 GPS related information

If the network requests UE based GPS positioning, although UE only supports UE assisted GPS, or UE assisted GPS positioning is requested and UE only supports UE based GPS, UE could indicate that this measurement is not supported,

-
corresponding to solution 1) by sending MEASUREMENT REPORT, and setting ER4 in IE “UE positioning error” or 

-
corresponding to solution 2) by sending a MEASUREMENT CONTROL FAILURE message, indicating “unsupported Measurement” in IE “Failure Cause”.

However, regarding incomplete assistance data, it is difficult to determine which information is absolutely necessary to know for the UE, because of different possible implementations of the Assisted GPS method. For example some UEs, supporting UE assisted A-GPS just need the approximate location (e.g. Node B co-ordinates) others also need almanac data.

That is probably also the reason, why in case a UE positioning GPS measurement is requested by a Measurement Control message, it can be indicated in the IE “UE positioning error” in the Measurement Report message what kind of information is missing.

In case Assistance data is conveyed to the UE via ASSISTANCE DATA DELIVERY message, the UE has already requested the necessary assistance data via NAS signalling.

4 Proposed Solution

For OTDOA, the definition of an unsupported measurement and an incomplete measurement configuration is clear. In order to be consistent with the handling of these cases for other measurements, it is proposed to send a MEASUREMENT CONTROL FAILURE indicating unsupported measurements or incomplete configuration. If the measurement was supported and a complete configuration (sufficient assistance data) was sent to the UE, but the measurements could not be performed, e.g. because of the hearability problem, this shall be reported by using IE “UE positioning error” in the MEASUREMENT REPORT.

For GPS, only the definition of an unsupported measurement is clear. Therefore it is proposed, that unsupported measurement is indicated in the MEASUREMENT CONTROL FAILURE, but incomplete measurement configurations (insufficient assistance data) shall be indicated by using IE “UE positioning error” in the MEASUREMENT REPORT message. This also enables the UE to notify the network in more detail, what kind of assistance data is missing.
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8.1.1.6.15
System Information Block type 15

If the UE is in idle or connected mode, and supports GPS location services and/or OTDOA location services it should store all relevant IEs included in this system information block. The UE shall:

-
if the IE "GPS Data ciphering info " is included, and the UE has a full or reduced complexity GPS receiver functionality (the UE will know that the broadcast GPS data is ciphered in accordance with the Data Assistance Ciphering Algorithm detailed in [18]):

-
store the parameters contained within this IE (see 10.3.7.86 for details) in the IE "GPS Data ciphering info" in variable UE_POSITIONING_GPS_DATA; and

-
use them to decipher the broadcast UE positioning GPS information contained within the System Information Block types 15.1, 15.2 and 15.3;

-
store the IE "Reference position " in the IE "UE positioning GPS reference UE position" in variable UE_POSITIONING_GPS_DATA and use it as a priori knowledge of the approximate location of the UE;

-
store the IE "GPS reference time" in the IE "UE positioning GPS reference time” in variable UE_POSITIONING_GPS_DATA and use it as a reference GPS time.
· use “GPS TOW msec” as GPS Time of Week in milliseconds; 

· if the IE “GPS TOW rem usec” is included in the IE “GPS reference time”:

-
store it in the IE “UE positioning GPS reference time” in variable UE_POSITIONING_GPS_DATA and may use it as GPS Time of Week in microseconds;
· if the IE "NODE B Clock Drift" is included in the IE “GPS reference time”:


store it in the IE “UE positioning GPS reference time” in variable UE_POSITIONING_GPS_DATA and may use it as an estimate of the drift rate of the NODE B clock relative to GPS time;

-
if the IE "NODE B Clock Drift" is not included in the IE “GPS reference time”:

-
assume the value 0;

-
if SFN is included in the IE “GPS reference time” and IE “Primary CPICH Info” for FDD or IE “cell parameters id” for TDD is not included:

-
store it in the IE “UE positioning GPS reference time” in variable UE_POSITIONING_GPS_DATA and may use it as the relationship between GPS time and air-interface timing of the NODE B transmission in the serving cell;
-
if SFN is included in IE “GPS reference time” and IE “Primary CPICH Info” for FDD or IE “cell parameters id” for TDD is also included:

-
store it in the IE “UE positioning GPS reference time” in variable UE_POSITIONING_GPS_DATA and may use it as the relationship between GPS time and air-interface timing of the NODE B transmission in the cell indicated by “Primary CPICH info” or “cell parameters id”;

-
if IE “Satellite information” is included:

-
act as specified in section 8.6.7.19.3.6;
NOTE:
For efficiency purposes, the UTRAN should broadcast SIB 15 if it is broadcasting SIB 15.2.

8.1.1.6.15.1
System Information Block type 15.1

The UE should store all the relevant IEs included in this system information block in variable UE_POSITIONING_GPS_DATA. The UE shall:

-
use "Status/Health" in the IE “DGPS Corrections” to determine the status of the differential corrections;

-
act on "DGPS information" in IE “DGPS Corrections” in a similar manner as specified in [13] except that the scale factors for PRC and RRC are different. In addition, the IE group DGPS information also includes Delta PRC2 and Delta RRC2. Delta PRC2 is the difference in the pseudorange correction between the satellite's ephemeris identified by IODE and the previous ephemeris two issues ago IODE –2. Delta RRC2 is the difference in the pseudorange rate-of-change correction between the satellite's ephemeris identified by IODE and IODE-2. These two additional IEs can extend the life of the raw ephemeris data up to 6 hours. If the IEs Delta PRC3 and Delta RRC3 are included, UE may use them as appropriate e.g. to extend the life of the raw ephemeris data up to 8 hours.
- 
act upon the received IE “DGPS corrections” as specified in section 8.6.7.19.3.3.
8.1.1.6.15.2
System Information Block type 15.2

For System Information Block type 15.2 multiple occurrences may be used; one occurrence for one satellite. To identify the different occurrences, the scheduling information for System Information Block type 15.2 includes IE "SIB occurrence identity and value tag". The UE should store all the relevant IEs included in this system information block in variable UE_POSITIONING_GPS_DATA. The UE shall

-
compare for each occurrence the value tag of the stored occurrence, if any, with the occurrence value tag included in the IE "SIB occurrence identity and value tag" for the occurrence of the SIB with the same occurrence identity;

-
in case the UE has no SIB occurrence stored with the same identity or in case the occurrence value tag is different:

-
store the occurrence information together with its identity and value tag for later use;

-
in case an occurrence with the same identity but different value tag was stored:

-
overwrite this one with the new occurrence read via system information for later use;

-
interpret IE "Transmission TOW" as a very coarse estimate of the current time, i.e., the approximate GPS time-of-week when the message is broadcast;

-
interpret IE "SatID" as the satellite ID of the data from which this message was obtained;

-
act on the rest of the IEs in a manner similar to that specified in [12]. In addition, the UE can utilise these IEs for GPS time dissemination and sensitivity improvement.
-
act upon the received IEs “Sat ID” and “GPS Ephemeris and Clock Corrections Parameter” as specified in section 8.6.7.19.3.4.
The IE "Transmission TOW" may be different each time a particular SIB occurrence is transmitted. The UTRAN should not increment the value tag of the SIB occurrence if the IE "Transmission TOW" is the only IE that is changed.

The UE may not need to receive all occurrences before it can use the information from any one occurrence.

8.1.1.6.15.3
System Information Block type 15.3

For System Information Block type 15.3 multiple occurrences may be used; one occurrence for each set of satellite data. To identify the different occurrences, the scheduling information for System Information Block type 15.3 includes IE "SIB occurrence identity and value tag". The UE should store all the relevant IEs included in this system information block in variable UE_POSITIONING_GPS_DATA. The UE shall:

-
compare for each occurrence the value tag of the stored occurrence, if any, with the occurrence value tag included in the IE "SIB occurrence identity and value tag" for the occurrence of the SIB with the same occurrence identity;

-
in case the UE has no SIB occurrence stored with the same identity or in case the occurrence value tag is different:

-
store the occurrence information together with its identity and value tag for later use;

-
in case an occurrence with the same identity but different value tag was stored:

-
overwrite this one with the new occurrence read via system information for later use;

-
interpret IE "Transmission TOW" as a very coarse estimate of the current time, i.e., the approximate GPS time-of-week when the message is broadcast;

-
interpret IE "SatMask" as the satellites that contain the pages being broadcast in this message;

-
interpret IE "LSB TOW" as the least significant 8 bits of the TOW ([12]);

-
interpret "Data ID" in the IE “UE positioning GPS almanac” as the Data ID field contained in the indicated subframe, word 3, most significant 2 bits, as defined by [12];

-
act on the rest of the IEs in a similar manner as specified in [12]. In addition, the UE can utilise these IEs including non-information bits for GPS time dissemination and sensitivity improvement.

- 
if the IE “GPS Almanac and Satellite Health” is included
- act as specified in section 8.6.7.19.3.2.
The IE "Transmission TOW" may be different each time a particular SIB occurrence is transmitted. The UTRAN should not increment the value tag of the SIB occurrence if the IE "Transmission TOW" is the only IE that is changed. One SIB occurrence value tag is assigned to the table of Subclause 10.2.48.8.18.3.

The UE may not need to receive all occurrences before it can use the information for any one occurrence.
8.1.1.6.15.4
System Information Block type 15.4

If the UE is in idle or connected mode, and supports the UE based OTDOA UE positioning method the UE shall act as specified in section 8.6.7.19.2. Additionally, the UE shall store IE “OTDOA ciphering info” in OTDOA Data ciphering info in variable UE_POSITIONING_OTDOA_DATA if it is included.. 
8.4.1
Measurement control
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Figure 56: Measurement Control, normal case
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Figure 57: Measurement Control, failure case

8.4.1.1
General

The purpose of the measurement control procedure is to setup, modify or release a measurement in the UE.

8.4.1.2
Initiation

The UTRAN may request a measurement by the UE to be setup, modified or released with a MEASUREMENT CONTROL message, which is transmitted on the downlink DCCH using AM RLC.

The UTRAN should take the UE capabilities into account when a measurement is assigned to the UE.

When a new measurement is initiated, UTRAN should set the IE "Measurement identity" to a value, which is not used for other measurements. UTRAN may use several "Measurement identity" for the same "Measurement type". In case of setting several "Measurement identity" within a same "Measurement type", "Measurement object" can be set differently for each measurement with different "Measurement identity ".
When a current measurement is modified or released, UTRAN should set the IE "Measurement identity" to the value, which is used for the measurement being modified or released. In case of modifying IEs within a "Measurement identity", it is not needed for UTRAN to indicate the IEs other than modifying IEs, and the UE continues to use the current values of the IEs that are not modified.
8.4.1.3
Reception of MEASUREMENT CONTROL by the UE

Upon reception of a MEASUREMENT CONTROL message the UE shall perform actions specified in subclause 8.6 unless otherwise specified below.

The UE shall:

-
read the IE "Measurement command";

-
if the IE "measurement command" has the value "setup":

-
store this measurement in the variable MEASUREMENT_IDENTITY according to the IE "measurement identity", possibly overwriting the measurement previously stored with that identity;

-
for measurement types "inter-RAT measurement" or "inter-frequency measurement":

-
if, according to its measurement capabilities, the UE requires compressed mode to perform the measurements and a compressed mode pattern sequence with an appropriate measurement purpose is simultaneously activated by the IE "DPCH compressed mode status info"; or

-
if, according to its measurement capabilities, the UE does not require compressed mode to perform the measurements:

-
begin measurements according to the stored control information for this measurement identity;

-
for measurement type “UE positioning measurement”:

-
if the IE “Positioning method” is set to “GPS” and UE has neither received nor stored sufficient assistance data in variable UE_POSITIONING_GPS_DATA to perform the requested measurements, it shall send a MEASUREMENT REPORT message to UTRAN, indicating the kind of assistance data which is necessary to fulfil the measurement request in the IE “UE positioning error”.
-
for any other measurement type:

-
begin measurements according to the stored control information for this measurement identity.

-
if the IE "Measurement command" has the value "modify":

-
for all measurement control present in the MEASUREMENT CONTROL message:

-
if a measurement was stored in the variable MEASUREMENT_IDENTITY associated to the identity by the IE "measurement identity":

-
replace the corresponding information stored in variable MEASUREMENT_IDENTITY associated to the identity indicated by the IE "measurement identity";

-
resume the measurements according to the new stored measurement control information.

-
otherwise:

-
set the variable CONFIGURATION_INCOMPLETE to TRUE;

-
if the IE "measurement command" has the value "release":

-
terminate the measurement associated with the identity given in the IE "measurement identity";

-
clear all stored measurement control information related associated to this measurement identity in variable MEASUREMENT_IDENTITY.

-
if the IE "DPCH Compressed Mode Status Info" is present,:

-
and if, as the result of this message, UE will have more than one transmission gap pattern sequence with the same measurement purpose active (according to IE 'TGMP' in variable TGPS_IDENTITY):

-
set the variable CONFIGURATION_INCOMPLETE to TRUE;
-
if pattern sequence corresponding to IE "TGPSI" is already active (according to "TGPS Status Flag"):

-
deactivate this pattern sequence at the beginning of the frame indicated by IE "TGPS reconfiguration CFN" received in the message;

-
after the time indicated by IE "TGPS reconfiguration CFN" has elapsed:

-
activate the pattern sequence stored in the variable TGPS_IDENTITY corresponding to each IE "TGPSI" for which the "TGPS status flag" is set to "active" at the time indicated by IE "TGCFN"; and

-
begin the inter-frequency and/or inter-RAT measurements corresponding to the pattern sequence measurement purpose of each activated pattern sequence;

-
if the values of IE "TGPS reconfiguration CFN" and IE "TGCFN" are equal:

-
start the concerned pattern sequence immediately at that CFN;

-
not alter pattern sequences stored in variable TGPS_IDENTITY, but not identitifed in IE "TGPSI"

-
clear the entry for the MEASUREMENT CONTROL message in the table "Accepted transactions" in the variable TRANSACTIONS;

-
and the procedure ends.

8.4.1.4
Unsupported measurement in the UE

If UTRAN instructs the UE to perform a measurement that is not supported by the UE, the UE shall:

-
retain the measurement configuration that was valid before the MEASUREMENT CONTROL message was received;

-
set the IE "RRC transaction identifier" in the MEASUREMENT CONTROL FAILURE message to the value of "RRC transaction identifier" in the entry for the MEASUREMENT CONTROL message in the table "Accepted transactions" in the variable TRANSACTIONS; and

-
clear that entry.

-
set the cause value in IE "failure cause" to "unsupported measurement";

-
submit the MEASUREMENT CONTROL FAILURE message to lower layers for transmission on the DCCH using AM RLC;

-
continue with any ongoing processes and procedures as if the invalid MEASUREMENT CONTROL message has not been received;

-
and the procedure ends.

8.4.1.4a
Configuration Incomplete

If the variable CONFIGURATION_INCOMPLETE is set to TRUE, the UE shall:

-
retain the measurement configuration that was valid before the MEASUREMENT CONTROL message was received;

-
set the IE "RRC transaction identifier" in the MEASUREMENT CONTROL FAILURE message to the value of "RRC transaction identifier" in the entry for the MEASUREMENT CONTROL message in the table "Accepted transactions" in the variable TRANSACTIONS and clear that entry;

-
clear the variable CONFIGURATION_INCOMPLETE;

-
set the cause value in IE "failure cause" to "Configuration incomplete";

-
submit the MEASUREMENT CONTROL FAILURE message to lower layers for transmission on the DCCH using AM RLC;

-
continue with any ongoing processes and procedures as if the invalid MEASUREMENT CONTROL message has not been received;

-
and the procedure ends.

8.4.1.5
Invalid MEASUREMENT CONTROL message

If the MEASUREMENT CONTROL message contains a protocol error causing the variable PROTOCOL_ERROR_REJECT to be set to TRUE according to clause 9, the UE shall perform procedure specific error handling as follows. The UE shall:

-
set the IE "RRC transaction identifier" in the MEASUREMENT CONTROL FAILURE message to the value of "RRC transaction identifier" in the entry for the MEASUREMENT CONTROL message in the table "Rejected transactions" in the variable TRANSACTIONS; and

-
clear that entry.

-
set the IE "failure cause" to the cause value "protocol error";

-
include the IE "Protocol error information" with contents set to the value of the variable PROTOCOL_ERROR_INFORMATION;

-
submit the MEASUREMENT CONTROL FAILURE message to lower layers for transmission on the DCCH using AM RLC;

-
continue with any ongoing processes and procedures as if the invalid MEASUREMENT CONTROL message has not been received;

-
and the procedure ends.



































8.6.7.19.3 UE positioning GPS assistance data
8.6.7.19.3.1
UE positioning GPS acquisition assistance

If the IE “UE positioning GPS acquisition assistance” is included the UE shall

-
store IE “GPS reference time” in the IE “UE positioning reference time” in UE_POSITIONING_GPS_DATA

-
for each satellite

-
update the variable UE_POSITIONING_GPS_DATA as follows:

-
store received GPS acquisition assistance at the position indicated by the IE “Sat ID” in the IE “UE positioning GPS acquisition assistance” in the variable UE_POSITIONING_GPS_DATA, possibly overwriting any existing information in this position

8.6.7.19.3.2 
UE positioning GPS Almanac

If the IE “UE positioning GPS Almanac” is included, for each satellite, the UE shall

-
update the variable UE_POSITIONING_GPS_DATA as follows:

-
store received GPS almanac information at the position indicated by the IE “Sat ID” in the IE “UE positioning GPS Almanac” in the variable UE_POSITIONING_GPS_DATA, possibly overwriting any existing information in this position

8.6.7.19.3.3 
UE positioning D-GPS Corrections

If the IE “UE positioning GPS DGPS corrections” is included, the UE shall

-
delete all information currently stored in the IE “UE positioning GPS DGPS corrections” in the variable UE_POSITIONING_GPS_DATA

-
store the received DGPS corrections in the IE “UE positioning GPS DGPS corrections” in the variable UE_POSITIONING_GPS_DATA

8.6.7.19.3.4 
UE positioning GPS Ephemeris and Clock  Correction Parameters
If the IE “UE positioning GPS Ephemeris and Clock Correction parameters” is included, for each satellite, the UE shall

-
update the variable UE_POSITIONING_GPS_DATA as follows:

-
store received GPS ephemeris information at the position indicated by the IE “Sat ID” in the IE “UE positioning GPS Navigation Model” in the variable UE_POSITIONING_GPS_DATA, possibly overwriting any existing information in this position
8.6.7.19.3.5
UE positioning GPS ionospheric model

If IE “UE positioning GPS ionospheric model” is included, the UE shall

-
store this IE in the IE “UE positioning GPS ionospheric model” in variable UE_POSITIONING_GPS_DATA

8.6.7.19.3.6
UE positioning GPS real-time integrity

The GPS real-time integrity information element specified in 10.3.7.95 is primarily intended for non-differential applications. The real-time integrity of the satellite constellation is of importance as there is no differential correction data by which the UE can determine the soundness of each satellite signal. The Real-Time GPS Satellite Integrity data communicates the health of the constellation to the mobile via a list of bad satellites. The UE shall consider the data associated with the satellites identified in this IE as invalid.
If this is included, for each satellite, the UE shall

-
add the Sat IDs that are not yet included in the list of satellites in the IE “UE positioning GPS real time integrity” in the variable UE_POSITIONING_GPS_DATA
-
remove all Sat IDs in the list of satellites in the IE “UE positioning GPS real time integrity” in the variable UE_POSITIONING_GPS_DATA that are not included in IE UE positioning GPS real time integrity.
8.6.7.19.3.7
UE positioning GPS reference time
If the IE “UE positioning GPS reference time” is included, the UE shall

-
store this IE in “UE positioning GPS reference time” in variable UE_POSITIONING_GPS_DATA
-
for each satellite

-
store received GPS TOW assist at the position indicated by the IE “Sat ID” in the IE “UE positioning GPS reference time” in the variable UE_POSITIONING_GPS_DATA, possibly overwriting any existing information in this position
8.6.7.19.3.8
UE positioning GPS reference UE position
If the IE “UE positioning GPS reference UE position” is included, the UE shall

-
store this IE in the IE “UE positioning GPS reference UE position” in variable UE_POSITIONING_GPS_DATA
8.6.7.19.3.9
UE positioning UTC model
If the IE “UE positioning GPS UTC model” is included, the UE shall

-
store this IE in the IE “UE positioning GPS UTC model” in variable UE_POSITIONING_GPS_DATA





10.2.48.8.18
System Information Block type 15

The system information block type 15 contains information useful for UE-based or UE-assisted positioning methods.

	Information Element/Group name
	Need
	Multi
	Type and Reference
	Semantics description

	GPS Data ciphering info
	OP
	
	UE positioning Cipher info 10.3.7.86
	If this IE is present then the SIB types 15.1, 15.2 & 15.3 are ciphered in accordance with the Data Assistance Ciphering Algorithm specified in [18]

	Reference position
	MP
	
	Ellipsoid point with altitude and uncertainty ellipsoid 10.3.8.4c
	approximate position where the UE is located

	GPS reference time
	MP
	
	UE positioning GPS reference time 10.3.7.96
	

	Satellite information
	OP
	1 to <maxSat>
	
	This IE is present whenever bad (failed/failing) satellites are detected by UTRAN [18].

	>BadSatID
	MP
	
	Enumerated(0..63)
	


10.3.7.97
UE positioning GPS UTC model

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

	Information Element/Group name
	Need
	Multi
	Type and Reference
	Semantics description

	A1
	MP
	
	Bit string(24)
	sec/sec [12]

	A0
	MP
	
	Bit string(32)
	seconds [12]

	tot
	MP
	
	Bit string(8)
	seconds [12]

	
	
	
	
	

	WNt
	MP
	
	Bit string(8)
	weeks [12]

	(tLS
	MP
	
	Bit string(8)
	seconds [12]

	WNLSF
	MP
	
	Bit string(8)
	weeks [12]

	DN
	MP
	
	Bit string(8)
	days [12]

	(tLSF
	MP
	
	Bit string(8)
	seconds [12]




	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


13.4.x UE_POSITIONING_OTDOA_DATA
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	OTDOA Data ciphering info
	OP
	
	UE positioning Ciphering info 10.3.7.86
	

	UE positioning OTDOA reference cell info
	OP
	
	UE positioning OTDOA reference cell info 10.3.7.108
	

	UE positioning OTDOA neighbour cell list
	OP
	1 to <maxCellMeas>
	
	

	>UE positioning OTDOA neighbour cell info
	MP
	
	UE positioning OTDOA neighbour cell info 10.3.7.106
	


13.4.y UE_POSITIONING_GPS_DATA

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	GPS Data ciphering info
	OP
	
	UE positioning Cipher info 10.3.7.86
	

	UE positioning GPS reference time
	OP
	
	UE positioning GPS reference time 10.3.7.96
	

	UE positioning GPS reference UE position
	OP
	
	Ellipsoid point with altitude and uncertainty ellipsoid 10.3.8.4c
	A priori knowledge of UE 3-D position.

	UE positioning GPS DGPS corrections
	OP
	
	UE positioning GPS DGPS corrections 10.3.7.91
	

	UE positioning GPS navigation model
	OP
	
	
	

	>SatID
	MP
	
	Enumerated(0..63)
	Satellite ID

	>GPS Ephemeris and Clock Correction parameters
	

MP
	
	UE positioning GPS Ephemeris and Clock Correction parameters 10.3.7.90a
	

	UE positioning GPS ionospheric model
	OP
	
	UE positioning GPS ionospheric model 10.3.7.92
	

	UE positioning GPS UTC model
	OP
	
	UE positioning GPS UTC model 10.3.7.97
	

	UE positioning GPS almanac
	OP
	
	UE positioning GPS almanac 10.3.7.89
	

	UE positioning GPS acquisition assistance
	OP
	
	UE positioning GPS acquisition assistance 10.3.7.88
	

	UE positioning GPS real-time integrity
	OP
	
	UE positioning GPS real-time integrity 10.3.7.95
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