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6.2 OTDOA Radio Interface Timing

The general principle of the OTDOA method is to use two different types of information:
- Propagation Delay,
- Difference between the propagation delays of signals transmitted by different Node Bs

Thefirst type of information can only be determined using [FDD - Round Trip Time]/[TDD — Rx Timing Deviation]
measurementsin UTRAN and [FDD - Rx-Tx Time Difference measurementsin the UE]. These [FDD - Round Trip
Time]/[TDD — Rx Timing Deviation] measurements can only be performed by Node Bs controlling cellsin the Active
Set. Thisleads to very low number of measurements for the purpose of UE Positioning.

The second type of information that be determined is the difference between the propagation delays of signals
transmitted by different Node Bs. In this case, this measurement is not limited to Node Bs controlling cellsin the Active
Set of the considered UE. In order to determine thisinformation the UE performs SFN-SFN Observed Time Difference
measurements. However, since the Network is not necessarily synchronised, the frame boundaries of signals may not be
simultaneously transmitted by the different Node Bs. Similarly, the frames with the same SFN are not necessarily
transmitted simultaneously by two different Node Bs. Then, it is necessary to determine the Relative Time Difference
(RTD) which is the difference between the instants of emission of radio frames by the different Node Bs. This
information necessary to the position calculation function is determined by the SRNC. It is then stored in the case of the
UE-assisted method or sent to the UE in the case of the UE-based method. This Relative Time Difference can be
determined using either UTRAN GPS Timing of Cell Frames for LCS measurements or SEFN-SFN Observed Time
Difference measurementsin UTRAN (see[5] and [6]):

- UTRAN GPSTiming of Cell Frames for LCS: In this case, each Node B is requested to perform the Tyrran-cps
measurement for the specified cell and reportsit to the SRNC. The SRNC determines the Relative Time Difference
by considering the measurements for the concerned cells as well asthe SFN at which they have been performed.

- SFN-SFN Observed Time Difference: In this case, a Node B is requested to perform the SFN-SFN Observed Time
Difference measurement between the specified signal received from another Node B and its own signal (identified
by the Reference Cell D). All the relevant information must be transmitted to the Node B concerning the signal to
be received. This measurement is transmitted to SRNC. This measurement can be performed during Idle Periods
(IPDL) if necessary. On the basis of this measurement and of the knowledge of the Geographical Position of the
Node Bs (allowing to compute an estimation of the propagation delay between the two Node Bs), it is possible to
determine the Relative Time Difference.

The following section concentrates on the functions in the Node Bs and in the SRNC pertaining to this UE Positioning
method.

In this document the terms Tytran-aps and SFN-SFN are used, in order to make the text easier to read.
Tutran-gps = UTRAN GPS Timing of Cell Frame for LCS as specified in [5] and [6].
SFN-SFN = SFN-SFN Observed Time Difference asto be specified in [5] and [6].

The measured SFN-SFN observed time difference values shall be reported to the SRNC. The quality of the measured
SFN-SFN value may also be reported (especially if thereis no accuracy specified in [7] and [8]). It shall be used in the
SRNC to evaluate the reliability of the reported value. Since the SFN-SFN will change slowly with the time, SFN-SFN
drift rate together with its quality shall be reported as well.

The measured Tyrran-ers Shall be reported to the SRNC. The quality of measured Tyrran-cps May also be reported
(especially if thereis no accuracy specified in [7] and [8]). It shall be used in the SRNC to eval uate the reliability of the
reported value. Since the Tyrran.cpsWill change in almost the same manner astime, Tyrran-cps drift rate with its quality
shall be reported as well.

The usefulness of the non-zero time derivative (drift rate) of Tyrran.cps (Even after compensating the effect of elapsed
time) and SFN-SFN values isthe unstability of Node B clocks. In the case of SFN-SFN , its time derivative (or drift
rate) is eventually determined by the clock stabilities of Node Bs between which the SFN-SFN is measured. In the case
of Tyutran-cps, the additional drift rate is coming from the clock stability of the measured Node B.

When the Node B clock stability requirement is 0.05 ppm, it means that in the worst case the SFN-SFN value might
change with the drift rate 0.1 ppm (one Node B is drifting 0.05 ppm to one direction while the other is drifting 0.05 ppm
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to another direction). Thus SFN-SFN drift rate might be as high as 30 nmv/s. For Ttran-cps the worst caseis 0.05 ppm
drift rate, i.e. 15 m/s.

Expected location accuracy of OTDOA-IPDL can be rather high. For example location accuracy of 14 metersin
suburban and 35 min Urban B environments. Assuming SFN-SFN drift rate to be 30 m/s, even 1 second old SFN-SFN
values (i.e. SFN-SFN information is 1 second older than OTDOA measurements from the UE) might be 30 m wrong.
The hyperbola between two Node Bs (on which the UE should be) is defined by the Geometric Time Difference GTD =
OTDOA- SFN-SFN. Thus 30 m error in SFN-SFN means (depending on geometry) at least 30 m location error, i.e. in
suburban environment the error might increase 3 times.

Quality merits of Tyrran-cpsand SFN-SFN measurements and their drift rates, i.e. standard deviations, are needed in the
SRNC for two major reasons.

- They are used for weighting different measurementsin order to increase accuracy. Due to physical nature
of Tyutran-cesand SFN-SFN measurements, there will be better and worse measurements. For location calculation
information about reliability of measurementsis of utmost importance.

- They are used to estimate the confidence area for the location estimate. Reference [9] defines a set of
confidence areas (area within which the real location is with a certain probability).

If quality numbers are not available location accuracy decreases and confidence area determination is not possible.

6.2.1 lub Interface

lubis required to transmit requests for measurements from the CRNC to a Node B and measurement results from a
Node B to the CRNC. SFN-SFN and Tyrran-cps Measurements may be done on demand, periodically or when there are
significant changes in measurement value.

It is most feasible to introduce SFN-SFN and Tytran-gps Measurements to the existing measurements on Common
Resources functionality using following EPsin NBAP

a) Common Measurement Initiation,

b) Common Measurement Reporting,

¢) Common Measurement Termination, and

d) Common Measurement Failure.

M easur ement initiation for radio interface timing measurements (Common Measurement Initiation)

Therequest for radio interface timing information Tyrran.cpsOF SFN-SFN from the CRNC to a cell in the Node B shall
contain the following parameters:

Measurement type;
In case of SFN-SFN, instruction about reference cell used as reference for measurements,

In case of SFN-SFN, instructions about neighbouring cells to be measured,;
Introduction of how the measurement shall be reported (on demand, periodic or on modification);
In case of Tytran-gps Measurement the minimun required accuracy class for Tyrran-gps Measurement
M easurement type

In the measurement type info CRNC indicates whether it wantsits cell to perform Tyrran-gps OF SFN-SFN
measurements.

If requested measurement type is Tytran-cps, the cell shall measure the UTRAN GPS Timing of Cell Framesfor LCSas
defined inreference [5] and [6].

If requested measurement type is SFN-SFN, the cell shall measure the SFN-SFN Observed Time Difference between
the reception of the signal sent by the measured neighbour cells and its own signal. To alow a better reception of the
signal of other Node Bs, idle periods (IPDL) can be used as specified in [5] and [6].

Reference cell
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Céll [FDD - containing the primary CPICH] that is used as areference for SFN-SFN measurementsisidentified with its
C-Id |E. In case of Tyrran-cps measurement C-1d | E identifies the cell where the T yrran-cps iS to be measured.

Neighbouring cellsto be measured

In FDD mode of operation the neighbouring cellsto be measured for SFN-SFN are identified with UC-Id IE. Thislist
shall also contain the information on the neighbouring cell CPICH signal i.e. UARFCN IE and Primary Scrambling
Code|E.

The maximum number for measured neighbouring cell in FDD mode of operation is 96 as specified in reference [7] for
UE.

In TDD mode of operation the neighbouring cells to be measured for SFN-SFN are identified with UC-ID IE. the This
list of measured neighbouring TDD cells shall containidentified-with UARFCN IE and Cell Parameter 1d |E to indicate
the cell information. Since the measurement can be performed on every sot position on individual burst types and
midambles, Time slot |E and Midamble shift and burst type |E shall be contained in addition.

The maximum number for measured neighbouring cell in TDD mode of operation is FFS-96 as specified in reference
[8].

Thereis aso open item to clarify whether GSM cells can be used as additional neighbouring cells for UE positioning
purpose.

Report Characteristics

Introduction of how the measurement shall be reported shall contain the information about how the measurement shall
be done. Measurements can be made on demand or periodically. However, existing report criteriaevent A to F are not
applicable for Tytran-crsand SFN-SFN and a new report criteria on-modification should be defined.

In On modification type of report criteriathe Node B shall report the results of measurements immediately and then
initiate measurement reporting according to the following triggers:

Change of the Tyrran-cps COMpared to previously reported value at the initial Common Measurement Reporting or at
Common Measurement Reporting when the event was triggered.

Deviation of the actual measurement received from physical layer from the predicted Tyrran-cps Va ue.

Change of the SFN-SFN compared to previously reported value (either in the initial Common Measurement Initiation
procedure or at the Common M easurement Reporting when the event was triggered).

Deviation of the actual measurement received from physical layer from the predicted SFN SFN value.

In the first case above, the change of the Tyrran-crs Means that timing relation between the UTRAN SFN and GPS
TOW has been changed due to the clock drift of the Node B. The criteria for such atrigger is defined according to
following:

The change of Tyrtran-cps Value after n measurements is cal culated according to the following formula:
Fn = Fn, n-1 + Fn—l (1)

Wherethe F, and F,, ; are the accumulated change after n and n-1 measurement periods respectively and the F, .1 is
the drift during the last measurement period.

The F, .1 is derived according to the following:
Frni = My— My esimated = Mn— (M1 + 10ms* ((SFN, — SFN,.1) mod 4096))

= (My=Mp.1) =10 * (SN, — SFN,.1) mod 4096) )
Where:

M, and M,,; are the actual measurements of the Tyrran.cps received from the physical layer at SFN,, and SFN,,
respectively.

Mp estimated 1S the estimated Tyrran-eps & SFN,, which is equal to previous measurement M, plus the period
between the two measurements.

The mod (4096) deals with the fact that the range for SFN is[0..4095].
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Inserting (2) in (1), adding the modulo operation to the SFN and M differences, and converting the 10 msinto 1/16
chip unit which is the measurement resolution defined TS 25.133, then the drift F,, can be expressed by following
formula:

Fn= (M,—M,.1) mod 37158912000000 — ((SFN,, — SFN,.1) mod 4096) * 10* 3.84* 10"3*16 + F, 4 [1/16 chip]

©)
If the Reporting Report Characteristics |E is set to 'On Modification’, the Node B reports the result of the requested
measurement immediately and afterwards the Node B initiates a Common Measurement Reporting procedure every

time the absolute value of the F,, rises above the indicated threshold. After each reporting the nis set to zero and the
calculation is restarted.

The second case above is based on the assumption that the drift rate (1% derivative) of the Node B internal clock is
nearly constant within a period of the time. The drift rate is reported in the measurement report to the CRNC. The
Node B and CRNC will periodically make a prediction and update the timing internaly resulting in that the amount
of signalling due to the measurement reporting is reduced. However if the predicted value deviates from the actual
measured value in Node B by more than the indicated threshold, the event is triggered and the new T yrran-cps
value and drift rate are reported to the CRNC. The calculation of the predicted value and the deviation is according
to the following:

P.=b for n=0

P.= ((1+a) * ((SFN,—SFN,.1) mod 4096) *10*3.84*10"3* 16 + P,,; ) mod 37158912000000 for n>0
Fn = min(abs(M,— P,)), abs(M, — P,, — 37158912000000), abs(M,, — P,, + 37158912000000)) for n>0
Where:

P, isthe predicted Tyrran-cps Vaue when n measurement results has been received after first Common
Measurement Reporting at initiation or after the last event was triggered.

F,isthe calculated deviation of the predicated from measurement result and predicted value. All these values are
present to take care of the fact the range of Tyrran.cps Measurement is [0.. 37158911999999]. Furthermore, these
valuesimplie that the specified threshold shall never exceed 18579456000000 (=37158912000000/2).

aisthelast reported Tyrran.cps Drift Rate value.
b isthe last reported Tyrran-cps Value.
abs is the absolute val ue.

The reason for having the factor (1+a) isto compensate for the fact that the GPS TOW is a counter that is stepped
up regularly. Please see the mapping in the 25.133.

At each measurement result received from physical layer, the P, and F,, are calculated and if F, rises above the
indicated threshold the event is triggered, nis set to zero and the calculation is restarted.

For the third case, this similar to the first case except that the SFN-SFN measurement does not evolve with time, so the
change of the value is handled as follows:

F.=0 for n=0
F,= (M,—a)) mod 40960 for n>0
Where:

F, is the change of the SFN-SFN value expressed in unit [1/16 chip] when n measurement results have been
received from the Layer 1 after first Common Measurement Reporting at initiation or after the last event was
triggered.

aisthelast reported SFN-SFN value.

The mod 40960 takes care of the fact that the SFN-SFN Observed Time Difference UTRAN measurement has been
defined on Time Slot Boundaries (range between —1280 and +1280 chips with a resolution of 1/16" of chip).
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Figure 1. Change Limit based report criteria

Similarly, for the fourth case, above the predicted SFN-SFN value and the deviation are described according to the
following:

Pn= ((a* (15* ((SFN,— SFN;.1) mod 4096) + (TS, — TS,1))* 2560* 16+ P,.; ) mod 40960) — 20480 for n>0
Fn = min(abs(M, — P,), abs(M, — P, — 40960), abs(M,, — P,, + 40960)) for n>0
Where:

P, isthe predicted SFN-SFN value when n measurement results have been received from Layer 1 after first
Common Measurement Reporting at initiation or after the last event was triggered. The modulo are present for the
same reason as stated above, furthermore the -20480 at the end of the equation takes care of the fact that the
Tutran-gps Measurement is between —1280 and +1280 chip with a granularity of 1/16" of chi p.

aisthelast reported SFN-SFN Drift Rate value.
b isthe last reported SFN-SFN value.

F, isthe deviation of the last measurement result from the predicted SFN-SFN value (P,) when n measurements
have been received from Layer 1 after first Common Measurement Reporting at initiation or after the last event was
triggered. All these values are present to take care of the fact the Tyrran.grs Measurement is between —1280 and
+1280 chip with a granularity of 1/16™ of chip. Furthermore, these valuesimplie that the specified threshold shall
never exceed 20480 (=40960/2).

M, isthe latest measurement result received from the physical layer measurements, measured at the Time Slot TS,
of the Frame SFN,,.

If the Fn rises above the threshold the event is triggered and the new SFN-SFN value and SFN-SFN Drift rate are
reported to CRNC.

Furthermore, the SFN-SFN Drift rate or the Tyrran-cps Drift Rate will always be reported to the CRNC. These drift
rates are not a measurement but are determined by the Node B. However, it is assumed that the determination of the
drift rate is rather an implementation issue. In a simple Node B implementation, the drift rate may be set to zero or
afixed value based on the characteristics of the internal clock, while in other implementation a more advanced
method may be deployed to determine the drift rate. Therefore, no specific way of determining it can be mandated.
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Figure 2: Deviation based Report Criter

Minimum required accuracy classfor Tyrran.cps Measur ement

For Tytran-cps, different accuracy classes are needed to be specified for UTRAN GPS Timing of Cell Frames for LCS
measurementsin reference [7] and [8]. In the case where Tyrran.cps Measurement is required for OTDOA it shall be
indicated in the report intialization with the minimum accuracy class required for OTDOA purpose. The response and
report message shall then contain the achieved accuracy class.

M easurement report for radio interface timing measur ements (Common Measurement I nitiation successfully case
and Common Measurement Reporting)

Measurement report for Tyrran-cps Measurement or SFN-SFN measurements from acell in the Node B to the CRNC
shall contain the following information:

Identity of measured cell for Tytran.gpsOF reference cell used for SFN-SFN measurement
In case of Tyrran-gps Measurement, T yrran-ges Of Measured cell;

In case of Tytran-grs Measurement, quality of reported Tytran-cps;

In case of Tyrran-gps Measurement, Tyrran-cps drift rate;

In case of Tytran-grs Measurement, quality of reported Tyrran-gps drift rate;

In case of Tytran-grs, @chieved accuracy class of the Tyrran-gps MeasUrement;

In case of SFN-SFN measurement, identity of measured neighbour cells;

In case of SFN-SFN measurement, SFN-SFN between reference cell and measured neighbouring cells;
In case of SFN-SFN measurement, quality of reported SFN-SFN;

In case of SFN-SFN measurement, SFN-SFN drift rate;

In case of SFN-SFN measurement, quality of reported SFN-SFN drift rate;

In case of Tytran-crs and SFN-SFN measurement SFN as a time when the measurement is reported by the layer 3
filter

I dentity of measured cell for Tyrran.cpsOr reference cell used for SFN-SFN measur ement

Measurement Id in measurement response- or measurement report message is used to implicitly identify the cell used
for Tytran-cps Mmeasurement or the reference cell used for SFN-SFN measurements.

TuTRAN-GPS of measured cell
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TuTran-cps cOntains the UTRAN GPS Timing of Cell Frames for LCS as specified in reference [ 7] and [8].

Quallty of reported TuUTRAN-GPS

Tutran-cps Quality isthe quality of reported Tyrran.cps Value that can be used to evaluate the reliability of reported
value in the SRNC and to define the confidence area for the position estimate. This quality is the standard deviation
(Std) of reported reference cell Tyrran-cps:

TuTRAN-GPS Drift Rate

TuTran-cps drift rate is needed in the SRNC position calculation function's position estimate to eval uate the evol ution of
Turran-cps due the Node B clock drift.

Tutran-cps drift range indicates the first time derivative of the reported AT value. It isthe best estimate of Tyrran-cps
drift rate at the time of last Trran-cps Measurement.

Quality of reported Tyrran-cps Drift Rate

TuTran-cps drift rate quality isthe quality of reported T tran-cps drift rate that can be used to evaluate the reliability of
reported drift rate in the SRNC. This quality isthe standard deviation (Std) of reported reference cell Tyrran-cps drift
rate.

Accuracy class of Tyrran-cps Measur ement
Thisfield contains the achieved accuracy class for Tyrran.cps Measurement that isto be specified in reference [7] and

[8].

I dentity of measured neighbour cells

In case of SFN-SFN measurement the measured neighbours are identified with UC-Id |E in the measurement response
and measurement report messages.

SFN-SFN between reference cell and measured neighbouring cell

SFN-SFN shall contain the reported SFN-SFN Observed time difference according to report mapping to be specified for
reference [7] and [8].

Quality of reported SFN-SFN

SFN-SFN Quality isthe quality of reported SFN-SFN value that can be used to evaluate the reliability of SFN-SFN
measurements in the SRNC and to define the confidence area for the position estimate. This quality is the standard
deviation (Std) of reported SFN-SFN value.

SFN-SFN Drift Rate
SFN-SFN drift rate is used in the SRNC to evaluate the evolution of SFN-SFN due the frequency difference and jitter
between cellsin the Node Bs.

SFN-SFN drift rate indicates the first time derivative of the SFN-SFN value between reference cell transmission and the
reception of neighbouring cell signal. It isthe best estimate of the SFN-SFN drift rate value at the time of last SFN-SFN
measurement.

Quality of reported SFN-SFN drift rate

Quiality of reported SFN-SFN drift rate is the quality of reported SFN-SFN drift rate that can be used to evaluate the
reliability of reported SFN-SFN drift rate in the SRNC. This quality isthe standard deviation (Std) of reported SFN-
SFN drift rate.

SFN Reporting

In the case of the Tytran-cps MeASUrement, it is necessary to have the SFN reported in order to identify on which frame
the measurement has been performed (otherwise the ambiguity on the SFN cannot be resolved when considering
measurements for different cellsin the SRNC).

In the case of the SFN-SFN Measurement, it is necessary to have the SFN and the TS reported in order to identify on
which slot boundary the measurement has been performed. This should allow to resolve the ambiguity by taking into
account the SFN-SFN Observed Time Difference measurement performed by the UE and the fact that an ambiguity of
Time Slot is equivalent to an ambiguity of 200 km on the position.

Failure cases
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If the cell cannot intialize the request Tyrran-crsOr SFN-SFN measurement the Node B shall response with COMMON
MEASUREMENT INITIATION FAILURE message with the failure cause value 'Measurement not supported for the
object'.

If the measurement were requested on demand and failure occurs due the lack of GPS TOW in case of Tytran-cprs

measurement or hearability problem of all the neighbouring cells the Node B shall initiate the Common Measurement
failure procedure.

If the required measurement can be initiated by the cell (periodic, on modification) but atemporary failure occurs due to
the lack of GPS TOW (in case of Tyrran-cpsMeasurement) or the lack of hearability of al the neighbouring Cells (SFN-
SFN) the Node B shall respond with the COMMON MEASUREMENT REPORT message with the Common
Measurement value 'Measurement not Available'.

If there is no measurement available for the neighbour cell that shall be measured (SFN-SFN ) thisisindicated in the
list of unsuccessfully measured neighbour cell information in the Common Measurement value | E.

There shall be also failure cases for the situation where SFN-SFN measurements are initialized without information of
neighbouring cells or Tyrran-cps Measurement is initialized without measurement minimum accuracy requirement or
AT/SFN-SFN measurement are initialized without FN reporting required.

6.2.3 Open items

Following open items are identified:

2. Canthe GSM cells be measured as neighbouring cells for UE positioning.

3. Mapping and accuracy of the SFN-SFN Observed Time Difference UTRAN measurement. s there a need to
report the accuracy of this measurement?

4.  Accuracy of the Tytran-grs UTRAN measurement.

6.3 OTDOA Idle Periods

The Node Bs may provide idle periods in the downlink, in order to potentially improve the hearability of other Célls.
The operation and specification of idle periods can be found in [3] and [10].

IPDL method is based on downlink and the service can be provided efficiently to large number of terminals
simultaneously that can measure other cellsin other Node Bs during the idle periods of it's own reference cell the UE is
connected. IPDL is also used for the real time difference measurements between cell transmission that can be carried
out during the idle periods

Intention of IPDL isto increase the visibility of further away cells so that the measurements by UE and cell
transmissions can be carried out. These measurements relay on the IPDL parameters that do not overlap between
different cellsin different Node Bs. This can be assured by planning IPDL parameters defining IPDL so that they do not
overlap between different cells in different Node Bs (even controlled with different RNCs).

During the IPDL period the cell within Node B ceasesit's transmission for short periods of time (idle periods). [FDD -
The length of the idle periodsis expressed in symbols of the CPICH that can get values 5 or 10 symbols. The function
determining the position of this short time of idle period is based on random number generator that spans one IPDL
burst to the whole SFN cycle (continuous mode) or cycle determined by burst mode parametersin burst mode of
operation. There might be the risk that due the Node B clock drift the IPDL start to overlap. However due the flexibility
of the configuring the position of IPD period x and due the short time of IPDL period (5 or 10 symbols) it can be
assumed that there is no need to take any signalling actions due to the Node B clock drift (i.e. adapt to the situation by
signalling new IPDL parametersto the cell). IPDL parameters need to be specified so that it take account the clock
drifts of Node Bs so that not all the IPDL overlap due to this Node B clock drift.]

[TDD - In TDD an idle period has a duration of one time slot, where all channels are silent simultaneously, except for
SCH in order to avoid problems with cell search.]

Based on these assumption the preferred solution is that the nature of IPDL parameters defining the IPDL is static.
However it shall be possible dynamically activate and deactivate the IPDL period e.g. for capacity reasons. It shall be
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also possible to reconfigure IPDL parameters defining the IPDL without deleting and creating the cell first. Thisis done
via Cell Reconfiguration elementary procedure. However it is not possible to configure IPDL parameters and activate
IPDL with the Cell Reconfiguration elementary procedure if thereis IPDL activein the cell

There are two mode of IPDL operations, continuos mode and burst mode of operation. The parameters presented bel ow
defining the IPDL period (continuos mode/ burst mode) are needed to be provided by the CRNC to the cellsin the
Node B for applying IPDL. IPDL parameters are also provided to the UE over DCCH, so the SRNC shall be aware of
used IPDL parametersin the reference UP cell. If the reference UP cell is not controlled by the SRNC IPDL parameters
need to be conveyed from the CRNC, controlling the reference UP cell, to the SRNC via lur interface.

Parameters below defines the IPDL to be applied:

- [ FDD - IP_Offset: Cell specific offset that is used to synchronise idle periods from different sectors within a Node
=H

- IP_Spacing: The number of 10 ms radio frames between the start of aradio frame that contains an idle period and
the next radio frame that contains an idle period. Note that thereis at most one idle period in aradio frame.

- [FDD - IP_Length: The length of the idle periods, expressed in symbols of the CPICH.]
- [FDD - Seed: Pseudo random number generator.]

- [TDD —IP_Start: The number of the first frame with idle periods. In case of continuous mode IP_Start is the SFN
of the first frame with idle periods and in case of burst mode |P_Start defines the number of frames after Burst Start
with the first frame with idle periods]

- [TDD —IP_Slot: The number of the slot that hasto beidle.]

- [TDD —IP_PCCPCH: Thislogic value indicates, if the P-CCPCH is switched off in two consecutive frames. The
first of these two frames contains the idle period.]

In the burst mode of operation addition the parameter mentioned above following parameters
are needed.
- Burst_Start: The SFN where the first burst of idle period startf idle period start

- Burst_Length: The number of idle periodsin aburst of idle periods.

- Burst_Freq: The number of radio frames [FDD - of the primary CPICH] between the start of a burst and the start of
the next burst.

6.3.1 lub Interface

lub interface is used to control the IPDL mechanism between the CRNC and it's Node Bs. To apply the IPDL inthe
Node B the CRNC needs to provide parameters described in chapter 6.3 to it's Node Bs. One solution to control the
IPDL inthe Node B isto use existing Cell Setup and Cell Reconfiguration elementary procedures.

Cdll Setup procedureisinitiated with a CELL SETUP REQUEST message that shall be used to configure IPDL

parameters mentioned in chapter 6.3 and optionally activate the IPDL immediately in the cell. This message shall
contain the id uniquely identify the configured cell within CRNC, IPDL configuration parameters and additionally
logical information about activation of IPDL if CRNC wantsit's cell within Node B to activate IPDL immediately.

FDD - All the parameters mentioned in the chapter 6.3 excluding the parameter | P offset shall be signalled from CRNC
to the cellsin the Node B for defining the IPDL to be applied. IP offset is the parameter defining the cell specific offset
that is used to synchronise idle periods from different sectors within a Node B. For this purpose the existing T_Cell IE
in CELL SETUP REQUEST-message is used instead of IP_offset.]

[FDD - If IPDL is going to be activated immediately together with IPDL parameters IP_position(x) can be calculated
according the function described below extracted from [4].

The function IP_position(x) described below yields the position of the x™ Idle Period relative to @) the start of the
SFN cycle when continuous mode or b) the start of a burst when in burst mode. The operator "%" denotes the
modul o 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=150-1P length
rand(x)= (106.rand(x-1) + 1283)mod6075,
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rand(0)=seed
IP_position(x) = x*1P_spacing* 150 + rand(xmod64)modMax_dev+IP_offset]
For detailed information about cal culation of idle period position see [3] and [10].

Cell Reconfiguration procedure isinitiated with a CELL RECONFIGURATION REQUEST message that may be used
to

immediate activation of pre-configured IPDL (IPDL parameters configured in the Cell Setup); or
configure IPDL parameters and immediately activate the IPDL; or
immediate deactivation of ongoing IPDL.

CELL RECONFIGURATION REQUEST message shall contain the id uniquely identify the configured cell within
CRNC and

logical information about IPDL activation (immediate activation of pre-configured IPDL parameters );or

IPDL parameters together with logical information about IPDL activation (immediate activation of configured IPDL);
or

logical information about IPDL deactivation. (immediate deactivation of IPDL).

It isassumed that IPDL can be immediately activated and deactivated with Cell Reconfiguration procedurei.e.
activation/deactivation of IPDL configuration at runtime is not time critical.

6.4.1 lub Interface

In order to fully support A-GPS positioning within UTRAN, the following information shall be obtained by the Node B
by introducing one new measurement type in the elementary procedures realizing measurements over common
resources:

The AT (Tyrtran-crs ) Measurement type shall contain the same information as described in chapter 6.2 OTDOA Radio
Interface Timing with the difference that different accuracy classes as defined in [7] and [8] can be used for A-GPS
purposes

In addition, [FDD - Round Trip Time, which has to be corrected by UE Receiving Transmitting Time (UE RxTX, also
specified in [5])]/[TDD - Rx Timing Deviation], may be used (provided the measurements are performed from the same
Node B with which the AT is referenced) to improve the performance of UE assisted GPS [2]. These parameters are
part of OTDOA methods and shall be addressed as part of the OTDOA solution.

6.4.2 lur Interface

In order to fully support A-GPS positioning within UTRAN, the AT (Tytran-cps ) information as described in chapter
6.2 with the minimum accuracy level (see[7] and [8]) applicable for A-GPS shall be obtained by the DRNS:

In addition, [FDD - Round Trip Time, which has to be corrected by UE Receiving Transmitting Time (UE RxTX, also
specified in [5]) 1/[TDD - Rx Timing Deviation], may be used (provided the measurements are performed from the
same Node B with which the AT is referenced) to improve the performance of UE assisted GPS [2]. These parameters
are part of OTDOA methods and shall be addressed as part of the OTDOA solution.

6.7.1 Introduction

For the correct operation of UE Positioning in UTRAN, it is necessary to have the following information available in
the SRNC:

- RTD and AT measurements;
- antennaor cell geographic co-ordinates;

- assistance data (([FDD — RTT]/[TDD — Rx Timing Deviation] measurements or IPDL configuration from the
CRNC of the Reference Cell);

- reference GPS assistance data;

- GPSreceiver geographical position.



3GPP TR 25.850 V4.0.0 (2001-03) 20

This information must be transmitted over the lur. This support can be realised using procedures called “Inter-RNC
Information Exchange” and "Common Measurement” (except for [FDD-RTT]/[TDD — Rx Timing Deviation]
measurements which are already handled by the Dedicated Measurement procedures). The Information Exchange
elementary procedures need to take care of the signalling of information which cannot be regarded as measurements,
like for example GPS assistance data, while Common M easurements are needed to support the initiation, reporting and
termination of the relevant measurements required for timing assistance purposes.
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