8
UE Measurements Procedures

8.1
Measurements in CELL_DCH State

8.1.1
Introduction

This section contains requirements on the UE regarding measurement reporting in CELL_DCH state. The requirements are split in TDD intra frequency, TDD inter frequency, FDD and GSM measurements. These measurements may be used by the UTRAN, e.g. for handover decisions. The measurements are defined in TS 25.225, the measurement model is defined in TS 25.302 and measurement accuracies are specified in section 9. Control of measurement reporting is specified in TS 25.331 and parallel measurements are specified in section 8.2. For the description of the idle intervals see TS 25.225, Annex A.

8.2.1
Requirements

8.1.2.1
TDD intra frequency measurements

During the CELL_DCH state the UE shall continuously measure detected intra frequency cells and search for new intra frequency cells in the monitoring set. In case the network requests the UE to report unlisted cells, the UE shall also search for intra frequency cells outside the monitored set.  Intra frequency measurements can be performed (simultaneously to data reception from the active cell) in all time slots not allocated to transmission nor the time used for inter frequency measurements. 

8.1.2.1.1
Identification of a new cell

The UE shall be able to identify  a new detectable cell belonging to the monitored set within
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8.1.2.1.2
UE P-CCPCH measurement capability

In the CELL_DCH state the measurement period for intra frequency measurements is [200] ms. When no inter frequency measurement  is scheduled, the UE shall be capable of performing P-CCPCH measurements for [6] detected intra-frequency cells and the UE physical layer shall be capable of reporting measurements to higher layers with the measurement period of [200] ms.  The measurement accuracy for all measured cells shall be as specified in the section 9.
whereby function Floor(x) takes the integer part of x[image: image8.wmf].
Xbasic measurement TDD
=
[6]

TMeasurement_Period, Intra 
=
[200] ms. The measurement period for Intra frequency P-CCPCH measurements.

TIntra :
This is the minimum time that is available for intra frequency measurements, during the measurement period with an arbitrarily chosen timing.

Tbasic_identify_TDD, intra 
= 
TBD ms. This is the time period used in the intra frequency equation where the maximum allowed time for the UE to identify a new TDD cell is defined.

8.1.2.1.3
Periodic Reporting

Reported measurements contained in periodically triggered measurement reports shall meet the requirements in section 9.
8.1.2.1.4
Event-triggered Periodic Reporting
Reported measurements contained in event triggered periodic measurement reports shall meet the requirements in section 9.

The first report in event triggered periodic measurement reporting shall meet the requirements specified in section 8.1.2.1.5 Event Triggered Reporting.
8.1.2.1.5
Event Triggered Reporting

Reported measurements contained in event triggered measurement reports shall meet the requirements in section 9.

The UE shall not send event triggered measurement reports, as long as the reporting criteria are not fulfilled.

The measurement reporting delay is defined as the time from when a report is triggered at the physical layer according to the event, until the UE starts to transmit the measurement report over the Uu interface. This requirement assumes that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH . The delay uncertainty is twice the TTI of the uplink DCCH.

Editors Note:
The test cases in section A.8 will need revisions to reflect the general requirements.

Unless otherwise stated, event triggered measurement reporting delay shall be less than 480 ms.

8.1.2.2
TDD inter frequency measurements

When signalled by the network during CELL_DCH state, the UE shall continuously measure detected inter frequency cells and search for new inter frequency cells indicated in the measurement control information. 
8.1.2.2.1
Identification of a new cell

The UE shall be able to identify  a new detectable cell belonging to the monitored set within
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8.1.2.2.2
Measurement period

When TDD inter frequency measurements are scheduled, the UE physical layer shall be capable of reporting measurements to higher layers with measurement accuracy as specified in section 9  with measurement period given by
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In case of a dual receiver UE, the measurement period for inter frequency measurements is [480] ms. 

TMeasurement_Period Inter 
=
[480] ms. The period used for calculating the measurement period Tmeasurement_inter for inter frequency P-CCPCH measurements.
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TInter:
This is the minimum time available for inter frequency measurements during the period TMeasurement_Period inter with an arbitrarily chosen timing. The minimum time depends on the channel allocation whereby HW settling time and synchronisation time has to be taken into account (for the description of the idle intervals see Annex A of 25.225).

Tbasic_identify_TDD,inter 
= 
TBD ms. This is the time period used in the inter frequency equation where the maximum allowed time for the UE to identify a new TDD cell is defined.

Tbasic_measurement_TDD inter = 
TBD ms. This is the time period used in the equation for defining  the measurement period for inter frequency P-CCPCH measurements.

NFreq:
Number of  TDD frequencies indicated in the measurement control information.

Note:
It is still under consideration how to incorporate a time needed for adjusting asynchronous timing between intra and inter frequency measurement periods and UE HW settling time into the equations.
8.1.2.2.3
Periodic Reporting
Reported measurements in periodically triggered measurement reports shall meet the requirements in section 9.
8.1.2.2.4
Event Triggered Reporting
Reported measurements in event triggered measurement reports shall meet the requirements in section 9.

The UE shall not send any event triggered measurement reports, as long as the reporting criteria is not fulfilled.

The measurement reporting delay is defined as the time from when a report is triggered at the physical layer according to the event, until the UE starts to transmit the measurement report over the Uu interface. This requirement assumes that that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH . The delay uncertainty is twice the TTI of the uplink DCCH.

The measurement reporting delay shall be less than [5] seconds.
8.1.2.3
FDD measurements
The requirements in this section apply only to UE supporting both TDD and FDD mode.

Editors note: The requirements in this section need to be revised.

The UE shall be capable of measuring the requested measurement quantity of at least [FFS] cells on a maximum of [FFS] frequencies, different from the frequency currently used by the UE.
8.1.2.3.1
Periodic Reporting
Reported measurements in periodically triggered measurement reports shall meet the requirements in section 9.
8.1.2.3.2
Event Triggered Reporting
Reported measurements in event triggered measurement reports shall meet the requirements in section 9.

Editors note:
The measurement accuracy in combination with event triggered reporting is an open issue and the above sentence shall be revised when this is settled.

The UE shall not send event triggered measurement reports, as long as the reporting criteria are not fulfilled.

The measurement reporting delay is defined as the time from when a report is triggered at the physical layer according to the event, until the UE starts to transmit the measurement report over the Uu interface. This requirement assumes that that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertanty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertanty is twice the TTI of the uplink DCCH.

The measurement reporting delay shall be less then [5] seconds.

8.1.2.4
GSM measurements

The requirements in this section applies only to UE supporting TDD and GSM.

When signalled by UTRAN during CELL_DCH state, the UE shall continuously measure GSM cells and search for new GSM cells given in the monitored set.

Measurements on a GSM cell can be requested with BSIC verified or BSIC non-verified.

If BSIC verified is requested for a GSM cell the UE shall only report measurement quantities for that GSM cell with a BSIC “verified”. If BSIC verification is not required for a GSM cell the UE shall report measurement quantities for that GSM cell irrespectively if the BSIC has been verified or not verified.
For the UE performing GSM measurements, the requirements in GSM 05.08 shall apply.
8.1.2.4.1
GSM carrier RSSI
An UE supporting GSM measurements shall be able to measure GSM carrier RSSI levels of GSM cells from the monitored set with acquisition speed defined in table 8.1. In the CELL_DCH state the measurement period for the GSM carrier RSSI measurement is [480] ms.

The UE shall meet the measurement accuracy requirements stated for RXLEV in GSM 05.08, when the given measurement time allows the UE to the take the same amount of GSM carrier RSSI samples as stated in the GSM specification during the measurement period.

Table 8-1

Idle Interval Length
Number of GSM carrier RSSI measurements.

4
2

5
3

>5
(4

In the calculation of the number of GSM carrier measurements based on the the idle interval length, the switching time [500 us] is already taken into account. For the description of the idle intervals see Annex A of 25.225.

8.1.2.4.2
BSIC verification
The procedure for UE measurements on a GSM cell with BSIC verified requested can be divided in the following two tasks:

1)  Initial BSIC identification
Includes searching for the BSIC and decoding the BSIC for the first time when there is no knowledge about the relative timing between the FDD and GSM cell. The UE shall trigger the initial BSIC identification within the available idle intervals as specified in TS 25.225, Annex A (Fig. A.1).

2)  BSIC re-confirmation
Tracking and decoding the BSIC of a GSM cell after initial BSIC identification is performed.  The UE shall trigger the BSIC re-confirmation within the available idle intervals as specified in TS 25.225, Annex A (Fig. A.1).     

Measurements on a GSM cell can be requested with BSIC verified or BSIC non-verified.

The BSIC of a GSM cell is considered to be “verified” if the UE has demodulated the SCH of the BCCH carrier and identified the BSIC at least one time (initial BSIC identification) and from that moment the BSIC shall be re-confirmed at least once every Tre-confirm GSM seconds. Otherwise the BSIC of the GSM cell is considered as “non-verified”. The time requirement for initial BSIC identification, Tidentify GSM, and the BSIC re-confirmation interval Tre-confirm GSM can be found in the sections below.

If GSM measurements are requested with BSIC verified the UE shall be able to report at least the [6] strongest GSM cells with BSIC verified.

The UE shall be able to perform BSIC verification  at levels down to the reference sensitivity level or reference interference levels as specified in GSM 05.05.
8.1.2.4.2.1
Initial BSIC identification

This measurement is performed in the idle intervals as specified in TS 25.225, Annex A (Fig. A.1).

For GSM cells that is requested with BSIC verified the UE shall attempt to demodulate the SCH on the BCCH carrier of as many GSM cells indicated in the measurement control information as possible. The UE shall give priority for synchronisation attempts in signal strength order. The UE shall be able to perform initial BSIC identification on one new GSM cell within the time specified in Annex A in TS 25.225. 

When N new GSM cells are to be BSIC identified  the time is changed to N *Tidentify GSM, with 

Tidentify GSM 
= 
TBD ms. This is the time necessary to identify one new GSM cell.

Note: The details of the initial BSIC identification procedure must be further clarified.

8.1.2.4.2.2
BSIC re-confirmation

This measurement shall be based on the idle intervals as specified in TS 25.225, Annex A (Fig. A.1).The time requirement for BSIC re-confirmation is specified in Annex A in TS 25.225.

Note:
The details of the BSIC re-confirmation procedure must be further clarified.

8.2
Parallel Measurements in CELL_DCH State

8.2.1
Introduction

The purpose with this section is to ensure that all UE can handle a certain number of measurements in parallel. The measurements are defined in TS 25.225, the measurement model is defined in TS 25.302 and measurement accuracies are specified in section 9. Control of measurement reporting is specified in TS 25.331 and measurements reporting delays are specified in section 8.1. For the description of the idle intervals see TS 25.225, Annex A.

8.2.2
Requirements

Editors note:
The number of events that the UE shall be able to evaluate shall be considered either in this section or in a new section.

The requirements in section 9 are applicable for a UE performing measurements according to this section.

[ The UE shall be able to handle at least [x] TDD cells per carrier on at least [x] TDD carriers and at least [x] FDD cells per carrier on at least [x] FDD carriers and 32 GSM cells in the monitored set. ]

The UE shall be able to perform parallel measurements according to table 8-2.

In addition to the requirements in table 8-2 the UE shall in parallel, in state CELL_DCH, also be able to measure and report the quantities according to section 8-2.

Table 8-2 Parallel measurement requirements

Measurement quantity
Number of parallel measurements possible to request from the UE

Transport channel BLER
[1] per TrCh

UE transmitted power
[1]

SFN-SFN observed time difference type 2
[]

UE GPS Timing of Cell Frames for LCS
[]

Editors Note:
The presence of the measurements for location services needs to be revised.

8.3
Measurements in CELL_FACH State

8.3.1
Introduction

This section contains requirements on the UE regarding measurement reporting in CELL_FACH state. The measurements are defined in TS 25.225, the measurement model is defined in TS 25.302 and measurement accuracies are specified in section 9. Control of measurement reporting is specified in TS 25.331 and parallel measurements are specified in section 8.2. For the description of the idle intervals see TS 25.225, Annex A.

8.3.2
Requirements

TBD
NEXT CHANGED SECTION

A.8
UE Measurements Procedures

A.8.1
TDD intra frequency measurements

A.8.1.1
Event triggered reporting in AWGN propagation conditions

A.8.1.1.1
Test Purpose and Environment


This test will derive that the terminal makes correct reporting of an event Cell 1 is the active cell, Cell 2 is a neighbour cell on the used frequency. The power level on Cell 1 is kept constant and the power level of Cell 2 is changed using "change of best cell event" as illustrated in Figure A.8-1. The test parameters are shown in Table A.8-1. Hysteresis, absolute Threshold and Time to Trigger values are given in the table below and they are signalled from test device. In the measurement control information it is indicated to the UE that event-triggered reporting with Event 1G shall be used. P-CCPCH RSCP of the best cell has to be reported together with Event 1G reporting. New measurement control information, which defines neighbour cells etc., is always sent before the event starts.
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Figure A.8-1: Illustration of parameters for handover measurement reporting test case

Table A.8-1 
Parameter
Unit
Cell 1
Cell 2

Timeslot Number

0
8
0
8



T1
T2
T1
T2
T1
T2
T1
T2

UTRA RF Channel Number

Channel 1
Channel 1
Channel 1
Channel 1

PCCPCH_Ec/Ior
dB
-3
-3


-3
-3
 


SCH_Ec/Ior
dB
-9
-9
-9
-9
-9
-9
-9
-9

SCH_toffset

0
0
0
0
15
15
15
15

PICH_Ec/Ior



-3
-3


-3
-3












OCNS

-4,28
-4,28
-4,28
-4,28
-4,28
-4,28
-4,28
-4,28
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or

I

I

ˆ


dB
 3 
 3 
 3 
 3 
-Infinity
5
-Infinity
5
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I


dBm/3.84 MHz
 -70 

PCCPCH_RSCP
dB
-70
-70


-Infinity
-68



Absolute Threshold (SIR)
dB
[ ]

Hysteresis
dB
[ ]

Time to Trigger
msec
[ ]

Propagation Condition 

 AWGN  


Note: The DPCH of all cells are located in an other timeslot than 0 or 8
A.8.1.1.2
Test Requirements

The UE shall send one Event 1G triggered measurement report, with a measurement reporting delay less than [480] ms from the beginning of time period T2.

The UE shall not send event triggered measurement reports, as long as the reporting criteria are not fulfilled.
A.8.2
TDD inter frequency measurements

A.8.2.1
Correct reporting of neighbours in AWGN propagation condition

A.8.2.1.1
Test Purpose and Environment

The purpose of this test is to verify that the UE makes correct reporting of an event when doing inter frequency measurements. The test will partly verify the requirements in section 8.1.2.2.

This test will derive that the terminal makes correct reporting of an event Cell 1 is the active cell, Cell 2 is a neighbour cell on the used frequency. The power level on Cell 1 is kept constant and the power level of Cell 2 is changed using "change of best cell event" as illustrated in Figure A.8-2. The test parameters are shown in Table A.8-2. Hysteresis, absolute Threshold and Time to Trigger values are given in the table below and they are signalled from test device. In the measurement control information it is indicated to the UE that event-triggered reporting with Event 2C shall be used. P-CCPCH RSCP of the best cell has to be reported together with Event 2C reporting. New measurement control information, which defines neighbour cells etc., is always sent before the event starts.

The test parameters are shown in Table A.8-2.

Table A.8-2 Cell Specific Parameters for Correct Reporting of Neighbours in AWGN Propagation Condition

Parameter
Unit
Cell 1
Cell 2

Timeslot Number

0
8
0
8



T1
T2
T1
T2
T1
T2
T1
T2

UTRA RF Channel Number

Channel 1
Channel 1
Channel 2
Channel 2

PCCPCH_Ec/Ior
dB
-3
-3


-3
-3
 


SCH_Ec/Ior
dB
-9
-9
-9
-9
-9
-9
-9
-9

SCH_toffset

0
0
0
0
15
15
15
15

PICH_Ec/Ior



-3
-3


-3
-3

OCNS

-4,28
-4,28
-4,28
-4,28
-4,28
-4,28
-4,28
-4,28
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dB
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 3 
 3 
-Infinity
6
-Infinity
6
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dBm/3.84 MHz
 -70 

PCCPCH_RSCP
dB
-70
-70


-Infinity
 -67



Absolute Threshold (SIR)
dB
[ ]

Hysteresis
dB
[ ]

Time to Trigger
msec
[ ]

Propagation Condition 

 AWGN  


Note: The DPCH of all cells are located in an other timeslot than 0 or 8

A.8.2.1.2
Test Requirements

The UE shall send one Event 2C triggered measurement report, with a measurement reporting delay less than [5] s from the beginning of time period T2.

The UE shall not send any measurement reports, as long as the reporting criteria are not fulfilled.

A.8.3
FDD measurements

A.8.3.1
Correct reporting of FDD neighbours in AWGN propagation condition

A.8.3.1.1
Test Purpose and Environment

This test will derive that the terminal makes correct reporting of an event. Cell 1 is current active cell, Cell 2 is a FDD cell. The power level of CPICH  Ec/Io of cell 2 and the P-CCPCH RSCP of  cell 1 is changed. Hysteresis, Absolute threshold and Time to Trigger values are given in the table below and they are signalled from test device. New measurement control information, which defines neighbour cells etc., is always sent before the handover starts. The number of neighbour cells in the measurement control information is FFS. The test parameters are shown in Table A.8-3.

Table A.8-3
Parameter
Unit
Cell 1
Cell 2

Timeslot Number

0
8
n.a
n.a.












T1
T2
T1
T2
T1
T2
T1
T2

UTRA RF Channel Number

Channel 1
Channel 2

CPICH_Ec/Ior
dB
n.a.
n.a.
[ ]
[ ]

PCCPCH_Ec/Ior
dB
-3
-3


[ ]
[ ]

SCH_Ec/Ior
dB
-9
-9
-9
-9
[ ]
[ ]

SCH_toffset

0
0
0
0
n.a.
n.a.

PICH_Ec/Ior



-3
-3
[ ]
[ ]

DCH_Ec/Ior
dB
n.a.
n.a.
n.a.
n.a.
[ ]
[ ]

OCNS
dB
-4,28
-4,28
-4,28
-4,28
[ ]
[ ]
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dBm/3.84 MHz
 -70 
 -70 

CPICH_Ec/Io

n.a.
[ ]












PCCPCH_RSCP
dB
[ ]
[ ]
[ ]
[ ]
n.a.
n.a.

Absolute Threshold (SIR)
dB
[ ]
[ ]

Hysteresis
dB
[ ]
[ ]

Time to Trigger
msec
[ ]
[ ]

Propagation Condition 

AWGN
AWGN


Note: The DPCH of the TDD cell is located in an other timeslot than 0 or 8

A.8.3.1.2
Test Requirements

The UE shall send one Event 2C triggered measurement report, with a measurement reporting delay less than [5] seconds from the start of time period T2.

The UE shall not send any measurement reports, as long as the reporting criteria are not fulfilled.
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