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1 Introduction

This proposal proposes measurements for Location services. Measurements for OTDOA, OTDOA-IPDL and GPS are included.
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1
Scope

The present document describes the Radio Resource Control protocol for the UE-UTRAN radio interface.

The scope of this specification contains also the information to be transported in a transparent container between source RNC and target RNC in connection to SRNC relocation as defined in [4].

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies.

[1]
3G TR 25.990: "Vocabulary for the UTRAN" 

[2]
3G TS 25.301: "Radio Interface Protocol Architecture"

[3]
3G TS 25.303: "Interlayer Procedures in Connected Mode"

[4]
3G TS 25.304: "UE Procedures in Idle Mode and Procedures for Cell Reselection in Connected Mode "

[5]
3G TS 24.008: "Mobile radio interface layer 3 specification, Core Network Protocols - Stage 3"

[6]
3G TS 25.103: "RF Parameters in Support of RRM"

[7]
3G TS 25.215: "Physical layer – Measurements (FDD)"

[8]
3G TS 25.225: "Physical layer – Measurements (TDD)"

[9]
3G TS 25.401: "UTRAN overall description"

[10]
3G TS 25.402: "Synchronisation in UTRAN, stage 2"

[11]
3G TS 23.003: "Numbering, addressing and identification"

[12]
ICD-GPS-200, Navstar GPS Space Segment/Navigation User Interface.

[13]
RTCM-SC104, RTCM Recommended Standards for Differential GNSS Service (v.2.2).

3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in [1] apply.

10.1.12
MEASUREMENT CONTROL

NOTE:
Functional description of this message to be included here


RLC-SAP: AM 


Logical channel: DCCH


Direction: UTRAN(UE

Information Element
Presence
Multi
IE type and reference
Semantics description

Message Type
M




UE information elements





Integrity check info
O




Measurement Information elements





Measurement Identity Number
M




Measurement Command
M




Measurement Type
C Setup




Measurement Reporting Mode
C NotRelease




Additional measurement identity number

0 to <MaxAdditionalMeas>



CHOICE Measurement





>Intra-frequency





>>Intra-frequency cell info

1 to <MaxIntraCells>

Measurement object

>>Intra-frequency measurement
      quantity 
C event trigger




>>Intra-frequency measurement
      reporting quantity 
O




>>Maximum number of reporting cells
O




>>Measurement validity 
O




>>CHOICE report criteria





>>>Intra-frequency
         measurement 
         reporting criteria 





>>>Periodical reporting criteria





>>>No reporting


NULL


>Inter-frequency





>>Inter-frequency cell info

1 to <MaxInterCells>

Measurement object

>>Inter-frequency measurement
      quantity 
C event trigger




>>Inter-frequency measurement
      reporting quantity 
O




>>Maximum number of reporting cells
O




>>Measurement validity
O




>>Inter-frequency set 

      Update





>>CHOICE report criteria





>>>Intra-frequency
         measurement 
         reporting criteria





>>>Inter-frequency
         measurement 
         reporting criteria 





>>>Periodical reporting criteria





>>>No reporting


NULL


>Inter-system





>>Inter-system cell info

1 to <MaxInterSysCells>

Measurement object

>>Inter-system measurement
      quantity 
C event trigger




>>Inter-system measurement
      reporting quantity 
O




>>Maximum number of reporting cells
O




>>CHOICE report criteria





>>>Inter-system measurement 
         reporting criteria 





>>>Periodical reporting criteria





>>>No reporting


NULL


>Traffic Volume





>>Traffic volume measurement
      Object





>>Traffic volume measurement
      quantity 
C event trigger




>>Traffic volume measurement
      reporting quantity 
O




>>Measurement validity
O




>>CHOICE report criteria





>>>Traffic volume measurement 
         reporting criteria 





>>>Periodical reporting criteria





>>>No reporting 


NULL


>Quality





>>Quality measurement
      Object





>>Quality measurement
      quantity 
C event trigger




>>Quality measurement
      reporting quantity 
O




>>CHOICE report criteria





>>>Quality measurement 
         reporting criteria 





>>>Periodical reporting criteria





>>>No reporting


NULL


>UE internal





>>UE internal measurement
      quantity 
C event trigger




>>UE internal measurement
      reporting quantity 
O




>>CHOICE report criteria





>>>UE internal measurement 
         reporting criteria 





>>>Periodical reporting criteria





>>>No reporting


NULL


>LCS



Location Services

>>LCS reporting quantity
M

10.2.7.x


>>CHOICE reporting criteria
M




>>>LCS reporting criteria


10.2.7.x


>>>Periodical reporting criteria


10.2.7.28


>>>No reporting


NULL


>>LCS OTDOA assistance data
O

10.2.7.x


>>LCS GPS assistance data
O

10.2.7.x


Condition
Explanation

Setup
This IE is only included if measurement command is Setup

NotRelease
This IE is only included if measurement command is Setup or Modify

Event trigger
This element is only included if the Reporting mode IE is set to event trigger reporting mode.

Multi Bound
Explanation

MaxIntraCells
Maximum number of Intra-frequency cells in a measurement control

MaxInterCells
Maximum number of Inter-frequency cells in a measurement control

MaxInterSysCells
Maximum number of Inter-System cells in a measurement control

CHOICE Measurement
Condition under which the given Measurement is chosen

Intra-frequency
if measurement type=Intra-frequency measurement

Inter-frequency
if measurement type=Inter-frequency measurement

Inter-system
if measurement type=Intra-system measurement

Traffic volume 
if measurement type=traffic volume measurement

Quality
if measurement type=Quality measurement

UE internal
if measurement type=UE internal measurement

LCS
If measurement type=LCS

CHOICE reporting criteria
Condition under which the given reporting criteria is chosen

******* measurement reporting criteria
Chosen when event triggering is required

Periodical reporting criteria
Chosen when periodical reporting is required

No reporting
Chosen when this measurement only is used as additional measurement to another measurement

Multi Bound
Explanation

MaxAdditionalMeas
Maximum number of additional measurements for a given measurement identity

10.1.13
MEASUREMENT CONTROL FAILURE

NOTE:
Functional description of this message to be included here


RLC-SAP: AM 


Logical channel: DCCH 


Direction: UE(UTRAN

Information Element
Presence
Multi
IE type and reference
Semantics description

Message Type
M




UE information elements





Integrity check info
O




Failure cause
M




10.1.14
MEASUREMENT REPORT

NOTE:
Functional description of this message to be included here


RLC-SAP: AM or UM 


Logical channel: DCCH


Direction: UE(UTRAN

Information Element
Presence
Multi
IE type and reference
Semantics description

Message Type
M




UE information elements





Integrity check info
O




Measurement Information Elements





Measurement identity number
M




Measured Results
C MR required




Additional Measured results

0 to <MaxAdditionalMeas>



>Measured Results
M




CHOICE event result
C event trigger




>Intra-frequency 
      measurement event results





>Inter-frequency  
      measurement event results





>Inter-system measurement 
      event results



For IS-2000 results, include fields of the Pilot Strength Measurement Message from Section 2.7.2.3.2.5 of TIA/EIA/IS-2000.5

>Traffic volume measurement
      event results





>Quality measurement event 
      results





>LCS measurement event results





Condition
Explanation

Event trigger
This element is only included in the message that is sent in event trigger reporting mode.

MR required
This information element is included by the sender only if indicated optionally by Reporting Quantity in Measurement Control

Multi Bound
Explanation

MaxAdditionalMeas
Maximum number of additional measurements for a given measurement identity

CHOICE event result
Condition under which the given event result is chosen

Intra-frequency measurement event results


Inter-frequency measurement event results


Inter-system measurement event results


Traffic volume measurement event results


Quality measurement event results


LCS measurement event results


10.2.7.X
LCS Error

IE/Group name
Presence
Mult
IE type and reference
Semantics description

Error reason
M

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

There were not enough GPS satellites to be received, when performing GPS location.

Location calculation assistance data missing.

Requested method not supported.

Undefined error.

Location request denied by the user. 

Location request not processed by the user and timeout.


Additional Assistance Data


O

structure and encoding as for the GPS Assistance Data IE in GSM 09.31 excluding the IEI and length octets

This field is optional. Its presence indicates that the target UE will retain assistance data already sent by the SRNC. The SRNC may send further assistance data for any new location attempt but need not resend previous assistance data. The field may contain the following:

GPS Assistance Data
necessary additional GPS assistance data



10.2.7.X
LCS GPS acquisition assistance

The Acquisition Assistance field of the GPS Assistance Data Information Element contains parameters that enable fast acquisition of the GPS signals in network-based GPS positioning.  Essentially, these parameters describe the range and derivatives from respective satellites to the Reference Location at the Reference Time. 

IE/Group name
Presence
Mult
IE type and reference
Semantics description

Reference Time
M




>GPS TOW
M

Integer(0..6.047*1011)
GPS Time of Week with scaling factor of 1 usec

>SFN
M

Integer(0..4095)


Satellite information
M
1 to <MAX_N_SAT>



>SatID
M

Enumerated(0..63)
Identifies the satellites 

>Doppler (0th order term)
M

Integer(-2048..2047)
Hz, scaling factor 2.5 

>Extra Doppler
O




>>Doppler (1st order term)
M

Integer(-42..21)
Scaling factor 1/42

>>Doppler Uncertainty
M

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


>Code Phase 
M

Integer(0..1022)


>Integer Code Phase 
M

Integer(0..19)


>GPS Bit number 
M

Integer(0..3)


>Code Phase Search Window
M

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


>Azimuth and Elevation
O




>>Azimuth
M

Integer(0..31)
Degrees, scale factor 11.25

>>Elevation
M

Integer(0..7)
Degrees, scale factor 11.25

Range Bound
Explanation

MAX_N_SAT
Maximum number of satellites included in the IE=16

10.2.7.X
LCS GPS almanac

These fields specify the coarse, long-term model of the satellite positions and clocks. With one exception ((i), these parameters are a subset of the ephemeris and clock correction parameters in the Navigation Model, although with reduced resolution and accuracy.  The almanac model is useful for receiver tasks that require coarse accuracy, such as determining satellite visibility.  The model is valid for up to one year, typically. Since it is a long-term model, the field should be provided for all satellites in the GPS constellation. 

IE/Group name
Presence
Mult
IE type and reference
Semantics description

Satellite information
M
1 to <MAX_N_SAT>



>SatID
M

Enumerated(0..63)
Satellite ID

>(i
M

Bit string(16)


>e
M

Bit string(16)


>M0
M

Bit string(24)


>A1/2
M

Bit string(24)


>OMEGA0
M

Bit string(24)


>OMEGADOT
M

Bit string(16)


>(
M

Bit string(24)


>af0
M

Bit string(11)


>af1
M

Bit string(11)


Range Bound
Explanation

MAX_N_SAT
Maximum number of satellites included in the IE=32

10.2.7.X
LCS GPS assistance data

The GPS Assistance Data element contains a single GPS assistance message that supports both UE-assisted and UE-based GPS methods. An Integrity Monitor (IM) shall detect unhealthy (e.g., failed/failing) satellites and also shall inform users of measurement quality in DGPS modes when satellites are healthy.  Excessively large pseudo range errors, as evidenced by the magnitude of the corresponding DGPS correction, shall be used to detect failed satellites.  Unhealthy satellites should be detected within 10 seconds of the occurrence of the satellite failure.  When unhealthy (e.g., failed/failing) satellites are detected, the assistance and/or DGPS correction data shall not be supplied for these satellites.  When the error in the IM computed position is excessive for solutions based upon healthy satellites only, DGPS users shall be informed of measurement quality through the supplied UDRE values. 

IE/Group name
Presence
Mult
IE type and reference
Semantics description

LCS GPS reference time
O




LCS GPS reference location
O

Ellipsoid point with altitude defined in 23.032
The Reference Location field contains a 3-D location without uncertainty specified as per  23.032.  The purpose of this field is to provide the UE with a priori knowledge of its location in order to improve GPS receiver performance.  

LCS GPS DGPS corrections
O

10.2.7.x


LCS GPS navigation model
O

10.2.7.x


LCS GPS ionospheric model
O

10.2.7.x


LCS GPS UTC model
O

10.2.7.x


LCS GPS almanac
O

10.2.7.x


LCS GPS acquisition assistance
O

10.2.7.x


LCS GPS real-time integrity
O

10.2.7.x


10.2.7.X
LCS GPS DGPS corrections

These fields specify the DGPS corrections to be used by the UE.

IE/Group name
Presence
Mult
IE type and reference
Semantics description

GPS TOW
M

Integer(0..604799)
Seconds. This field indicates the baseline time for which the corrections are valid. 

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)
This field indicates the status of the differential corrections

Satellite information
M
1 to <MAX_N_SAT>



>SatID
M

Enumerated(0..63)
Satellite ID

>IODE
M

Bit string(8)
This IE is the sequence number for the ephemeris for the particular satellite.  The UE can use this IE to determine if new ephemeris is used for calculating the corrections that are provided in the broadcast message.  This eight-bit IE is incremented for each new set of ephemeris for the satellite and may occupy the numerical range of [0, 239] during normal operations.See [13] for details

>UDRE
M

Enumerated(UDRE ( 1.0 m,

1.0m < UDRE ( 4.0m,

4.0m < UDRE ( 8.0m,

8.0m < UDRE)
User Differential Range Error. This field provides an estimate of the uncertainty (1-() in the corrections for the particular satellite.  The value in this field shall be multiplied by the UDRE Scale Factor in the common Corrections Status/Health field to determine the final UDRE estimate for the particular satellite. See [13] for details

>PRC
M

Integer(-2048..2048)
Scaling factor 0.32 meters See [13] for details

>RRC
M

Integer(-125.. 125)
Scaling factor 0.032 meters/sec. See [13] for details

>Delta PRC2
M

Integer(-127..127)
Meters. See [13] for details

>Delta RRC2
M

Integer(-7..7)
Scaling factor 0.032 meters/sec. See [13] for details

>Delta PRC3
M

Enumerated(-127..127)
Meters. See [13] for details

>Delta RRC3


Integer(-7..7)
Scaling factor 0.032 meters/sec. See [13] for details

Range Bound
Explanation

MAX_N_SAT
Maximum number of satellites included in the IE=16

10.2.7.X
LCS GPS ionospheric model

The Ionospheric Model contains fields needed to model the propagation delays of the GPS signals through the ionosphere. Proper use of these fields allows a single-frequency GPS receiver to remove approximately 50% of the ionospheric delay from the range measurements.  The Ionospheric Model is valid for the entire constellation and changes slowly relative to the Navigation Model. 

IE/Group name
Presence
Mult
IE type and reference
Semantics description

(0
M

Bit string(8)


(1
M

Bit string(8)


(2
M

Bit string(8)


(3
M

Bit string(8)


(0
M

Bit string(8)


(1
M

Bit string(8)


(2
M

Bit string(8)


(3
M

Bit string(8)


10.2.7.X
LCS GPS measurement

The purpose of the GPS Measurement Information element is to provide GPS measurement information from the UE to the SRNC.  This information includes the measurements of code phase and Doppler, which enables the network-based GPS method where the position is computed in the SRNC.

IE/Group name
Presence
Mult
IE type and reference
Semantics description

Reference SFN
O

Integer(0..4095)
The SFN for which the location is valid

GPS TOW


Integer(0..6.047*1011)
GPS Time of Week with scaling factor of 1 usec

Measurement Parameters
M
N_SAT



>Satellite ID
M

Enumerated(0..63)


>C/No
M

Integer(0..63)


>Doppler
M

Integer(-32768..32768)
Hz, scalefactor 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

N_SAT
Number of satellites included in the 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

10.2.7.X
LCS GPS navigation model

This IE contain information required to manage the transfer of precise navigation data to the GPS-capable UE. This information includes control bit fields as well as satellite ephemeris and clock corrections.  

IE/Group name
Presence
Mult
IE type and reference
Semantics description

N_SAT
M

Enumerated(1..16)
The number of satellites included in this IE

Satellite information
M
1 to <MAX_N_SAT>



>SatID
M

Enumerated(0..63)
Satellite ID

>Satellite Status
M

Enumerated(NS_NN_U

ES_SN

ES_NN_U

ES_NN_C)
See note 1

>CHOICE Compressed
C-Satellite Status




>>uncompressed



Standard formats as defined in [12]

>>>IODE


Bit string(8(1))


>>>toe


Bit string(16(1))


>>>Crc


Bit string(16)


>>>Crs


Bit string(16)


>>>Cic


Bit string(16)


>>>Cis


Bit string(16)


>>>Cuc


Bit string(16)


>>>Cus


Bit string(16)


>>>e


Bit string(32(1))


>>>M0


Bit string(32)


>>>(A)1/2


Bit string(32(1))


>>>(n


Bit string(16)


>>>OMEGA0


Bit string(32)


>>>OMEGAdot


Bit string(24)


>>>I0


Bit string(32)


>>>Idot


Bit string(14)


>>>(


Bit string(32)


>>>toc


Bit string(16(1))


>>>Af0


Bit string(22)


>>>Af1


Bit string(16)


>>>Af2


Bit string(8)


>>compressed



Compressed format as defined in 14.11.1

>>>IODE


Bit string(4)


>>>toe


Bit string(7)


>>>Crc


Bit string(12)


>>>Crs


Bit string(12)


>>>Cic


Bit string(9)


>>>Cis


Bit string(9)


>>>Cuc


Bit string(11)


>>>Cus


Bit string(11)


>>>e


Bit string(16)


>>>M0


Bit string(22)


>>>(A)1/2


Bit string(13)


>>>(n


Bit string(11)


>>>OMEGA0


Bit string(14)


>>>OMEGAdot


Bit string(12)


>>>I0


Bit string(15)


>>>Idot


Bit string(11)


>>>(


Bit string(21)


>>>toc


Bit string(7)


>>>Af0


Bit string(7)


>>>Af1


Bit string(3)


>>>Af2


Bit string(1)


Note 1: The UE shall interpret enumerated symbols as follows

Symbol
Interpretation

NS_NN_U
New satellite, new Navigation Model - uncompressed

ES_SN 
Existing satellite, same Navigation Model

ES_NN_U
Existing satellite, new Navigation Model - uncompressed

ES_NN_C
Existing satellite, new Navigation Model - compressed

CHOICE Compression
Condition under which the given system is chosen

Uncompressed
The parameters are not compressed. This is standard GPS format, as specified in [12].

Compressed
The parameters are compressed with the algorithm in the 14.11.1.

Condition
Explanation

status
Group Included unless status is ES_SN

Range Bound
Explanation

N_SAT
Number of satellites included in the IE

10.2.7.X
LCS GPS reference time

IE/Group name
Presence
Mult
IE type and reference
Semantics description

GPS Week
M

Integer(0..1023)


GPS TOW
M

Integer(0..6.047*1011)
GPS Time of Week with scaling factor of 1 usec

SFN
M

Integer(0..4095)
The SFN which the GPS TOW time stamps

GPS TOW Assist
O
1 to <MAX_N_SAT>

Fields to help the UE with time-recovery (needed to predict satellite signal)

>SatID
M

Enumerated(0..63)
Identifies the satellite for which the corrections are applicable

>TLM Message
M

Bit string(14)
A 14-bit value representing the Telemetry Message (TLM) being broadcast by the GPS satellite identified by the particular SatID, with the MSB occurring first in the satellite transmission.



>Anti-Spoof 
M

Boolean

The Anti-Spoof and Alert flags that are being broadcast by the GPS satellite identified by SatID.

>Alert
M

Boolean


>TLM Reserved
M

Bit string(2)
Two reserved bits in the TLM Word being broadcast by the GPS satellite identified by SatID, with the MSB occurring first in the satellite transmission.

Range Bound
Explanation

MAX_N_SAT
Maximum number of satellites included in the IE=16

10.2.7.X
LCS GPS UTC model

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

IE/Group name
Presence
Mult
IE type and reference
Semantics description

A0
M

Bit string(32)


A1
M

Bit string(24)


(tLS
M

Bit string(8)


tot
M

Bit string(8)


WNt
M

Bit string(8)


WNLSF
M

Bit string(8)


DN
M

Bit string(8)


(tLSF
M

Bit string(8)


10.2.7.X
LCS IPDL parameters

IE/Group name
Presence
Mult
IE type and reference
Semantics description

IP spacing
M

Enumerated(5,7,10,15,20,30,40,50)
The Ips are repeated every IP spacing frame.

IP length
M

Enumerated(5,10)
The length in symbols of the idle periods

IP offset
M

Integer(0..9)
Relates the BFN and SFN, should be same as T_cell defined in 25.402

Seed
M

Integer(0..63)
Seed used to start the random number generator

Burst mode parameters
O




>Burst Start
M

Integer(0..15)
The frame number where the 1st Idle Period Burst occurs within an SFN cycle. Scaling factor 256.

>Burst Length
M

Integer(10..25)
Number of Idle Periods in a ‘burst’ of Idle Periods

>Burst freq
M

Integer(1..16)
Number of 10ms frames between consecutive Idle Period bursts. Scaling factor 256.

The function IP_position(x) described below yields the position of the xth Idle Period relative to a) the start of the SFN cycle when continuous mode or b) the start of a burst when in burst mode. The operator "%" denotes the modulo operator. Regardless of mode of operation, the Idle Period pattern is reset at the start of every SFN cycle. Continuous mode can be considered as a specific case of the burst mode with just one burst spanning the whole SFN cycle. Note also that x will be reset to x=1 for the first idle period in a SFN cycle for both continuous and burst modes and will also, in the case of burst mode, be reset for the first Idle Period in every burst.

Max_dev=150-IP length

rand(x)= (106.rand(x-1) + 1283)mod6075,

rand(0)=seed

IP_position(x) = x*IP_spacing*150 + rand(xmod64)modMax_dev+IP_offset

10.2.7.X
LCS multiple sets

This element indicates how many OTDOA Measurement Information sets or GPS Measurement Information sets, and  Reference cells are included in this element. This element is optional. If this element is absent, a single measurement set is included.

IE/Group name
Presence
Mult
IE type and reference
Semantics description

Number of OTDOA-IPDL/GPS Measurement Information Sets


M

Integer(2..3)


Number of Reference Cells
M

Integer(1..3)


Reference Cell relation to Measurement Elements


O

Enumerated( First reference cell is related to first and second OTDOA-IPDL/GPS Measurement Information Sets, and second reference cell is related to third OTDOA-IPDL/GPS Measurement Information Sets.

First reference cell is related to first and third OTDOA-IPDL/GPS Measurement Information Sets, and second reference cell is related to second OTDOA-IPDL/GPS Measurement Information Sets.

First reference cell is related to first OTDOA-IPDL/GPS Measurement Information Sets, and second reference cell is related to second and third OTDOA/GPS Measurement Information Sets.


This field indicates how the reference cells listed in this element relate to measurement sets later in this component. This field is conditional and included only if Number of OTDOA-IPDL/GPS Measurement Information Sets is '3' and Number of Reference cells is '2'. 

If this field is not included, the relation between reference cell and Number of OTDOA-IPDL/GPS Measurement Information Sets is as follows:

If there are three sets and three reference cells -> First reference cell relates to first set, second reference cell relates to second set, and third reference cell relates to third set. 

If there are two sets and two reference cell -> First reference cell relates to first set, and second reference cell relates to second set.

If there is only one reference cell and 1-3 sets -> this reference cell relates to all sets.



10.2.7.X
LCS measurement event results

This IE contains the measurement event results that are reported to UTRAN for LCS measurements.

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

CHOICE Event ID





>7a





>>LCS Position


10.2.7.x


>7b 





>> LCS OTDOA measurement


10.2.7.x


>7c





>> LCS GPS measurement


10.2.7.x


10.2.7.X
LCS OTDOA assistance data

IE/Group name
Presence
Multi
IE type and reference
Semantics description

LCS OTDOA reference cell for assistance data
O

10.2.7.x


LCS OTDOA measurement assistance data
O
1..15
10.2.7.x


LCS IPDL parameters
O

10.2.7.x
If this element is not included there are no idle periods present

10.2.7.X
LCS OTDOA measurement

The purpose of the OTDOA Measurement Information element is to provide OTDOA measurements of signals sent from the reference and neighbor cells. 

IE/Group name
Presence
Mult
IE type and reference
Semantics description

SFN
M

Integer(0..4095)
SFN during which the last measurement was performed

Quality type
O

Enumerated(STD_10,STD_50,SNR)
Type of quality in the quality field, default=DEFAULT_QUALITY

CHOICE Quality type





>STD_10





>>Reference Quality


Enumerated(10,20..320)
Std of TOA measurements from the cell

>STD_50





>>Reference Quality


Enumerated(50,100..1600)
Std of TOA measurements from the cell

>SNR





>>Reference Quality


Enumerated(-30,-28..32)
SNR for the measurement

>DEFAULT_QUALITY





>>Reference Quality


Enumerated(0-19 meters,

20-39 meters,

40-79 meters,

80-159 meters,

160-319 meters,

320-639 meters,

640-1319 meters

over 1320 meters)


Estimated error in meters. 

Neighbors
M
0..15

Number of neighbors included in this IE

>Neighbor Identity
O

Primary CPICH info
If this field is left out it the identity is the same as in the first set of multiple sets.

>Neighbor Quality
M

Bit string(depends on Quality type)
Quality of the OTDOA from the neighbor cell.

>SFN-SFN observed time difference
M

SFN-SFN observed time difference 
Gives the timing relative to the reference cell. Only type 2 is allowed. Type 2 means that only the slot timing is accounted for

10.2.7,X
LCS OTDOA measurement assistance data

This IE gives approximate cell timing in order to decrease the search window.

IE/Group name
Presence
Mult
IE type and reference
Semantics description

Primary CPICH info
M




Frequency info
O

10.2.6.14
Default the same. Included if different

SFN-SFN observed time difference
M

SFN-SFN observed time difference type 1.
Gives the relative timing compared to the reference cell

Fine SFN-SFN
O

Enumerated(0,0.25,0.5,0.75)
Gives finer resolution for UE-Based

Search Window Size
M

Enumerated(10, 20, 30, 40, 50, 60,70, more)
Specifies the maximum size of the search window in chips.

Relative North
O

Integer(-20000..20000)
Seconds, scale factor 0.03. Relative position compared to ref. cell.

Relative East
O

Integer(-20000..20000)
Seconds, scale factor 0.03. Relative position compared to ref. cell.

Relative Altitude
O

Integer(-4000..4000)
Relative altitude in meters compared to ref. cell.

10.2.7.X
LCS OTDOA reference cell for assistance data

This IE defines the cell used for time references in all OTDOA measurements
IE/Group name
Presence
Mult
IE type and reference
Semantics description

Primary CPICH info
M

10.2.6.29


Frequency info
O

10.2.6.14
Default the same. Included if different

Cell Position
O

Ellipsoid point or Ellipsoid point with altitude as defined in 23.032
The position of the antenna which defines the cell. Can be used for the UE based method.

10.2.7.X
LCS position

The purpose of Location Information element is to provide the location estimate from the UE to the network, if the UE is capable of determining its own position.

IE/Group name
Presence
Mult
IE type and reference
Semantics description

Reference SFN
M

SFN
The SFN for which the location is valid

GPS TOW
O

Integer(0..6.047*1011)
GPS Time of Week with scaling factor of 1 usec

Position estimate
M

23.032, allowed types are

Ellipsoid Point;

Ellipsoid point with uncertainty circle;

Ellipsoid point with uncertainty ellipse;

Ellipsoid point with altitude;

-
Ellipsoid point with altitude and uncertainty ellipse.


10.2.7.X
LCS reporting criteria
The triggering of the event-triggered reporting for an LCS measurement. There are three types of events. The first, 7a, is for UE-based methods and is triggered when the position has changed more than a threshold. The second one, 7b, is primarily for UE assited methods, but can be used also for UE based. It is triggered when the SFN-SFN measurement has changed more than a certain threshold. The third one, 7c, is triggered when the GPS time and the SFN time has drifted apart more than a certain threshold.
IE/Group name
Presence
Range
IE type and reference
Semantics description

Parameters required for each event

0 to <maxEventcount>



>Event ID
M

Enumerated (7a,7b,7c)
7a=Position change

7b=SFN-SFN change,
7c=SFN-GPS TOW change

>Amount of reporting
M

Enumerated(1, 2, 4, 8, 16, 32, 64,until released)


>Report first fix
M

Boolean
If true the UE reports the position once the measurement control is received, and then each time an event is triggered.

>Measurement interval
M

Enumerated(5,15,60,300,900,1800,3600,7200)
Indicates how often the UE should make the measurement

>CHOICE Event ID





>>7a





>>>Threshold Position Change
M

Enumerated(10,20,30,40,50,100,200,300,500,1000,2000,5000,10000,20000,50000,100000)
Indicated how much the position should change compared to last reported position fix in order to trigger the event.

>>7b





>>>Threshold SFN-SFN change
M

Enumerated(0.25,0.5,1,2,3,4,5,10,20,50,100,200,500,1000,2000,5000)
Chips. Indicates how much the SFN-SFN measurement of ANY measured cell is allowed to change before the event is triggered.

>>7c





>>>Threshold SFN-GPS TOW
M

Enumerated(1,2,3,5,10,20,50,100)
Time in ms. When the GPS TOW and SFN timer has drifted apart more than the specified value the event is triggered)

10.2.7.X
LCS reporting quantity

The purpose of the this element is to express the allowed/required location method(s), and to provide information required QoS.

IE/Group name
Presence
Mult
IE type and reference
Semantics description

Method Type
M

Enumerated(UE assisted,

UE based, 

UE based is preferred but UE assisted is allowed,

UE assisted is preferred but UE based is allowed)


Positioning Methods
M

Enumerated(OTDOA,

GPS

OTDOA or GPS)


Indicates which location method or methods should be used. The third option means that both can be reported. OTDOA includes IPDL if idle periods are present.

Response Time
M

Integer(1,2,4, 8, 16, 32, 64, 128)
Indicates the desired response time in seconds

Accuracy
C

Bit string(7), 23.032
Mandatory in all cases except when Method Type is UE assisted, then it is optional

GPS timing of Cell wanted
M

Boolean
If true the SRNC wants the UE to report the SFN-GPS timing of the reference cell. This is however optional in the UE.

Multiple Sets
M

Boolean
This field indicates whether UE is requested to send multiple OTDOA/GPS Measurement Information Sets. The maximum number of measurement sets is three. This is field is mandatory. UE is expected to include the current measurement set. 

Environment Characterization
O

Enumerated(possibly heavy multipath and NLOS conditions,

no or light multipath and usually LOS conditions, 

not defined or mixed environment)


The first category correspond to e.g. Urban or Bad Urban channels.

The second category corresponds to Rural or Suburban channels

Range Bound
Explanation

N_SAT
Number of satellites included in the IE

10.2.7.X
LCS GPS real-time integrity

Contains parameters that describe the real-time status of the GPS constellation.  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 mobile can determine the soundness of each satellite signal.  The Real-Time GPS Satellite Integrity data communicates the health of the constellation to the mobile in real-time. The satellites identified in this IE should not be used for position fixes at the moment.

IE/Group name
Presence
Mult
IE type and reference
Semantics description

Satellite information
M
0 to <MAX_N_BAD_SAT>

N_BAD_SAT=the number of bad satellites included in this IE

>BadSatID
M

Enumerated(0..63)
Satellite ID

Range Bound
Explanation

MAX_BAD_N_SAT
Maximum number of satellites included in the IE

10.2.7.20
Measured results

Contains the measured results of the quantity indicated optionally by Reporting Quantity in Measurement Control. "Measured results" can be used for both event trigger mode and periodical reporting mode.

Information Element/Group name
Presence
Range
IE type and reference
Semantics description

Intra-frequency measurement results

0 to <maxIntraCells>



Cell Identity
O




SFN-SFN observed time difference
O




CHOICE mode





>FDD





>>Primary CPICH info
M




>>CPICH Ec/N0
O

Enumerated(-20..0)
In dB

>>CPICH RSCP
O

Enumerated(-115..-40)
In dBm

>>CPICH SIR
O

Enumerated(-10..20)
In dB

Note 1

>>Pathloss
O

Enumerated(46..158)
In dB

>>CFN-SFN observed time difference
O




>TDD





>>Primary CCPCH info
M




>>Primary CCPCH RSCP
O




>>DL CCTrCH SIR

0 to <maxCCTrCHcount>

SIR measurements for each DL CCTrCH

>>>Timeslot

0 to <maxTS perCCTrCH count

All timeslots on which the CCTrCH is mapped on

>>>>ISCP
O




>>>>RSCP
O




>>DL Timeslot ISCP

0 to <maxTS tomeasure count>

ISCP measurements for each timeslot indicated by the UTRAN

>>>ISCP
O




Inter-frequency measurement results

0 to <maxNumFreq>



>UTRA carrier
M




>UTRA carrier RSSI
O

Enumerated(-95..-30)
In dBm

>Inter-frequency cell measurement results

0 to <maxInterCells>



>>Cell Identity
O




>>SFN-SFN observed time difference
O




>>CHOICE mode





>>>FDD





>>>>Primary CPICH info
M




>>>>CPICH Ec/N0
O

Enumerated(-20..0)
In dB

>>>>CPICH RSCP
O

Enumerated(-115..-40)
In dBm

>>>>Pathloss
O

Enumerated(46..158)
In dB

>>>>CFN-SFN observed time difference
O




>>>TDD





>>>>Primary CCPCH info
M




>>>>Primary CCPCH RSCP
O




Inter-system measurement results

0 to <maxInterSys>



CHOICE system





>GSM





>>Frequency
M




>>GSM carrier RSSI
O

Enumerated(0..63)
RXLEV GSM TS 05.08

>>Pathloss
O

Enumerated(46..158)
In dB

>>BSIC
O

Bitstring(6)
GSM TS 03.03

>>Observed time difference to GSM cell
O

Enumerated(0..4095*3060/(4096*13)
In steps of 3060/(4096*13) ms

Traffic volume measurement results

0 to <MaxTraf>



>RB Identity
M




RLC buffers payload
O

Enumerated(0, 4, 8, 16, 32, 64, 128, 256, 512, 1024, 2K, 4K, 8K, 16K, 32K, 64K, 128K, 256K, 512K, 1024K)
In bytes

And Kbytes = N*1024 bytes

>Average RLC buffer payload
O

Enumerated(0, 4, 8, 16, 32, 64, 128, 256, 512, 1024, 2K, 4K, 8K, 16K, 32K, 64K, 128K, 256K, 512K, 1024K)
In bytes

And Kbytes = N*1024 bytes

>Variance of RLC buffer payload
O

Enumerated(0, 4, 8, 16, 32, 64, 128, 256, 512, 1024, 2K, 4K, 8K, 16K) 
In bytes

And Kbytes = N*1024 bytes

Quality measurement results





BLER measurement results

0 to <MaxBLER>



>Transport channel identity
M




>DL Transport Channel  BLER
O

Enumerated(0, 0.02

..5.10)
dB%=-Log10(Transport channel BLER)

Granularity 0.02

DL Physical Channel BER
O

Enumerated(0, 0.02

..5.10)
dB%=-Log10(Physical channel BER)

Granularity 0,02

SIR
O

Enumerated(-10..20)
In dB

UE Internal measurement results











CHOICE mode





>FDD





>>UE Transmitted Power
O

Enumerated(-50..33)
UE transmitted power  In dBm

>TDD





UE transmitted Power
O
0 to <maxUsedUplTScount>

UE transmitted power for each used timeslot (TDD)

LCS measurement results





LCS Multiple Sets 
O

10.2.7.x


LCS reference cell Identity 
O

Primary CPICH Info


LCS OTDOA measurement 
O

10.2.7.x


LCS Position
O

10.2.7.x


LCS GPS measurement
O

10.2.7.x


LCS error
O

10.2.7.x
Included if LCS error occurred

Range Bound
Explanation

MaxCCTrCHcount
Maximum number of DL CCTrCH allocated to an UE

MaxTSperCCTrCHcount
Maximum number of TS on which a single DL CCTrCH is mapped on

maxTStomeasurecount
Maximum number of TS on which the UE has to measure

maxUsedUplTScount
Maximum number of TS used for UL transmissions

MaxIntraCells
Maximum number of Intra-frequency cells that can be included in a measurement report

MaxNumFreq
Maximum number of frequencies with intra-frequency cells that can be included in a measurement report

MaxInterCells
Maximum number of Inter-frequency cells for one frequency that can be included in a measurement report

MaxInterSys
Maximum number of Inter-system cells that can be included in a measurement report

MaxTraf
Maximum number of radio bearers with traffic volume measurements that can be included in a measurement report

MaxBLER
Maximum number of transport channels with BLER measurements that can be included in a measurement report

NOTE 1:
If CPICH SIR can be used has not been concluded in WG4

10.2.7.36
SFN-SFN observed time difference
Information Element/Group name
Presence
Range
IE type and reference
Semantics description

CHOICE type





>Type 1


Enumerated(0..9830399)
Number of chip

>Type 2


Enumerated(-1279.75, -1279...1280)
Number of chip

Granularity of 0.25 chip

10.2.7.45
UE Internal reporting quantity

Information Element/Group name
Presence
Range
IE type and reference
Semantics description

UE Transmitted Power
M

Boolean








14.11
LCS measurements

14.11.1 Compression algorithm for GPS navigation model

Note 2: The calculations used to compress and differentially encode the ephemeris and clock correction parameters in the Navigation Model are given in the following. These calculations are illustrated by pseudocode, in which the following definitions are used:

IODE0 = Past version of Navigation Model;

IODE1 = Current version of Navigation Model;

( = 3.986005 x 1014 (constant);

The encoding algorithm is given below.

(IODE = (IODE1 – IODE0)
; account for [0,239] roll-over

if ((IODE <16) && (IODE1 <240) &&  (IODE0 <240),

 Send 4-bit (IODE value

else,

 Send 0000 and IODE1
(toe = ([toe(IODE1) - toe(IODE0)] % (7200/16 sec)

if |(toe| ( (22 -1),


Send 3-bit (toe value  AND

 the 4-bit number of 2hr intervals lapsed

else,


Send 1<<2 and toe(IODE1)

(Crc = Crc(IODE1) - Crc(IODE0) 

if |(Crc | ( (211 -1),


Send 12-bit (Crc value

else,


Send 1<<11 and Crc(IODE1)

(Crs = Crs(IODE1) – Crs(IODE0) 

if |(Crs | ( (211 -1),


Send 12-bit (Crs value

else,


Send 1<<11 and Crs(IODE1)

(Cic = Cic(IODE1) - Cic(IODE0) 

if |(Cic | ( (28 -1),


Send 9-bit (Cic value

else,


Send 1<<8 and Cic(IODE1)

(Cis = Cis(IODE1) - Cis(IODE0) 

if |(Cis | ( (28 -1),


Send 9-bit (Cis value

else,


Send 1<<8 and Cis(IODE1)

(Cuc = Cuc(IODE1) - Cuc(IODE0) 

if |(Cuc | ( (210 -1),


Send 11-bit (Cuc value

else,


Send 1<<10 and Cuc(IODE1)

(Cus = Cus(IODE1) - Cus(IODE0) 

if |(Cus | ( (210 -1),


Send 11-bit (Cus value

else,


Send 1<<10 and Cus(IODE1)

(e = e(IODE1) - e(IODE0) 

if |(e | ( (215 -1),


Send 16-bit (e value

else,


Send 1<<15 and e(IODE1)

(t = toe(IODE1) – toe(IODE0)
n0 = ((/[A1/2(IODE0)]3)1/2
(M0 = M0(IODE1) – [M0(IODE0) + (n0 + (n(IODE0))((t]

if |(M0| ( (221 -1),


Send 22-bit (M0 value

else,


Send 1<<21 and M0(IODE1)

(A1/2 = A1/2(IODE1) - A1/2(IODE0) 

if |(A1/2 | ( (212 -1),


Send 13-bit (A1/2 value

else,


Send 1<<12 and A1/2(IODE1)

(((n) = (n(IODE1) - (n(IODE0) 

if |(((n)| ( (210 -1),


Send 11-bit (((n) value

else,


Send 1<<10 and (n(IODE1)

(t = toe(IODE1) – toe(IODE0)
(OMEGA0 = OMEGA0(IODE1) – 

         [OMEGA0(IODE0) + OMEGAdot(IODE0)((t]

if |(OMEGA0| ( (213 -1),


Send 14-bit (OMEGA0 value

else,


Send 1<<13 and OMEGA0(IODE1)

(OMEGAdot = OMEGAdot(IODE1) - OMEGAdot(IODE0) 

if |(OMEGAdot | ( (211 -1),


Send 12-bit (OMEGAdot value

else,


Send 1<<11 and OMEGAdot(IODE1)

(I0 = I0(IODE1) - I0(IODE0) 

if |(I0 | ( (214 -1),


Send 15-bit (I0 value

else,


Send 1<<14 + I0(IODE1)

(Idot = Idot(IODE1) - Idot(IODE0) 

if |(Idot | ( (210 -1),


Send 11-bit (Idot value

else,


Send 1<<10 and Idot(IODE1)

(( = ((IODE1) - ((IODE0) 

if |(( | ( (220 -1),


Send 21-bit (( value

else,


Send 1<<20 and ((IODE1)

(toc = ([toc(IODE1) - toc(IODE0)] % (7200/16 sec)  

if |(toc| ( (22 -1),


Send 3-bit (toc value  AND

 the 4-bit number of 2hr intervals lapsed

else,


Send 1<<2 and toc(IODE1)

(t = toc(IODE1) – toc(IODE0)
(af0 = af0(IODE1) – 

      [af0(IODE0) + af1(IODE0)((t + af2(IODE0)( (t2/2]

if |(af0| ( (26 -1),


Send 7-bit (af0 value

else,


Send 1<<6 and af0(IODE1)

(af1 = af1(IODE1) – [af1(IODE0) + af2(IODE0)( (t]

if |(af1| ( (22 -1),


Send 3-bit (af1 value

else,


Send 1<<2 and af1(IODE1))

if af2(IODE1) == 0,


Send (af2 = 0

else,


Send 1 and af2(IODE1))
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