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Introduction

In the current core specification there are no performance requirements for the synchronisation channel. Requirements on the synchronisation channel is essential for the system performance and shall be included. In this proposal requirements depending on the level of the received signal are specified. The requirements are at this stage taken from the testcases where the synchronisation performance is tested. These values has to be reviewed very soon, but this contribution is primarily aimed to establish the structure of the requirements and the limits that are defined in the testcases. Thereby no new requirements are introduced.

Background

In the testcases for Radio Resource Management time limits for achieving synchronisation are assumed. The time for the synchronisation process to succeed depends in these testcases on the SCH Ec/Io.. In the proposal for specification the requirements are based on the levels in the testcases. 

The requirement on Tbasic identify FDD, intra for  intra frequency synchronisation is as follows with a reference to a testcase

Tbasic identify FDD, intra (s)
SCH Ec/Io (dB)
CPICH Ec/Io (dB)
Testcase (25.133.340)

10
(-19.5
(-20.0
A 8.1.3

0.7
(-16
(-20.0
A 8.1.1

The requirements in the table above are requirements already used in the testcases. No new requirements are included. The requirement that the received CPICH Ec/Io is higher than –20 dB is from the general requirement in section 9.

Tbasic identify FDD, intra when SCH Ec/Io is (-16 dB is set to 0.7 s since in the testcase the time is set to 0.8 s and there is a compressed mode pattern activated which decreases the active time on the same frequency from 0.8 to 0.7 s.

The requirement on Tbasic identify FDD, inter for  inter frequency synchronisation is as follows with a reference to a testcase. Here Tbasic identify FDD, inter  is based on the compressed mode pattern given in the testcase, the compressed mode gap length given in appendix. This means that there is minimum 4.13 ms per gap for measurements on inter frequency cells. Since it in the testcase is allowed to use 5 s for finding the new cell and there are 166 gaps in that period the measurement time is at least 166*4.13ms = 685 ms. 

Tbasic identify FDD, inter (s)
SCH Ec/Io (dB)
CPICH Ec/Io (dB)
Testcase (25.133.340)

0.7
(-16
(-20.0
A 8.2.1

Since the quantification on the requirements on timing seems to be very coarse it is proposed to have requirements for SCH Ec/Io is (-16 dB, SCH Ec/Io is (-18 dB and SCH Ec/Io is (-19.5 dB. Currently no values are proposed for this requirement. 
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8
UE Measurements Procedures

8.1
General Measurement Requirements 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 FDD intra frequency, FDD inter frequency, TDD and GSM measurements. These measurements may be used by the UTRAN, e.g. for handover decisions. The measurements are defined in TS 25.215, 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. Compressed mode is specified in TS 25.215.

8.1.2 Requirements

8.1.2.1
UE Measurement Capability

The UE shall be able to support and process up to

32 intra frequency FDD cells, and

32 inter frequency FDD cells, distributed on up to 2 additional FDD carriers.

Depending on UE capability, the UE shall also in addition be able to support and process 32 TDD cells, distributed on up to 3 TDD carriers.

Depending on UE capability, the UE shall also in addition be able to support and process at least 32 GSM cells distributed on up to 32 GSM carriers.

Performance requirements for different types of compressed mode patterns and different number of cells is defined in the following sections.

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

8.1.2.X
FDD Synchronisation to new cells

8.1.2.X.1
Introduction

Time for synchronisation to new cell is defined as the time from when the cell appears until the time when the cell is reported in a RRC message to the network. The time needed to synchronise depends on the level of the received signal and is different for inter and intra frequency cells.

These time limits are used in the requirements for the measurements in paragraph 8.1.2 as well as preconditions in paragraph 9.

The requirements given in the paragraphs 8.1.2.X.2 and 8.1.2.X.3 are given as functions of the received  SCH Ec/Io and CPICH Ec/Io. 

The received CPICH Ec/Io is defined as


[image: image1.wmf](

)

dB

in

or

o

dB

in

or

c

dB

in

o

c

I

I

I

E

CPICH

I

E

CPICH

ˆ

_

_

-

÷

÷

ø

ö

ç

ç

è

æ

=

÷

÷

ø

ö

ç

ç

è

æ


and the received SCH Ec/Io is defined as
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8.1.2.X.2
FDD/FDD intra frequency synchronisation to a new cell

The maximum allowed time for achieving synchronisation to a new cell on the same frequency is given by Tbasic identify FDD, intra. 

Table i
Tbasic identify FDD, intra (s)
Received SCH Ec/Io (dB)
Received CPICH Ec/Io (dB)

10
(-19.5
(-20.0

TBD
(-18
(-20.0

0.7
(-16
(-20.0

8.1.2.X.3
FDD/FDD interfrequency synchronisation to a new cell

The maximum allowed time for achieving synchronisation to a new cell on the same frequency is given by Tbasic identify FDD, intra. The measurement time on other frequencies shall be calculated as the total gap length ,which is given in 
TS 25.212, Annex B. 

Tbasic identify FDD, inter (s)
Received SCH Ec/Io (dB)
Received CPICH Ec/Io (dB)

TBD
(-19.5
(-20.0

TBD
(-18
(-20.0

0.7
(-16
(-20.0

8.1.2.2
FDD 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. If compressed mode pattern sequences are activated, intra frequency measurements can be performed between the  transmission gaps simultaneously for data reception from the active set cell/s.

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 


[image: image3.wmf]ms

Max

þ

ý

ü

î

í

ì

×

=

Intra

Intra

 

Period,

t

Measuremen

intra

 

FDD,

identify

basic

intra

 

identify

T

T

T

,

800

T


8.1.2.2.2
UE CPICH measurement capability 

In the CELL_DCH state the measurement period for intra frequency measurements is 200 ms. When no transmission gap pattern sequence is activated, the UE shall be capable of performing CPICH measurements for 8 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. When one or more transmission gap pattern sequences are activated, the UE shall be capable of performing CPICH measurements for the Ymeasurement intra strongest cells , where Ymeasurement intra is defined in the following equation,. The measurement accuracy for all measured cells shall be as specified in the sub-clause 9.1.1 and 9.1.2.
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Xbasic measurement FDD
=
8

TMeasurement_Period Intra 
=
200 ms. The measurement period for Intra frequency CPICH 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_FDD, intra 
Specified in paragraph 8.1.2.X. This is the time period used in the intra frequency equation where the maximum allowed time for the UE to identify a new FDD cell is defined.

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 contained in periodically triggered measurement reports shall meet the requirements in section 9.

8.1.2.2.4
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 8.1.2.2.3 Event Triggered Reporting.

8.1.2.2.5
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 between any event that will trigger a measurement report until the UE starts to transmit 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.

The event triggered measurement reporting delay, measured without L3 filtering, shall be less than  the above defined  T identify intra..

 If a cell, which the UE has detected and measured without L3 filtering at least once over the measurement period, becomes undetectable  for a period < 5 seconds and then the cell becomes detectable again and triggers an event, the measurement reporting delay shall be less than  [TMeasurement_Period Intra ] ms provided the  timing to that cell has not changed more than +/-32 chips. When L3 filtering is used an additional delay can be expected. 

8.1.2.3
FDD inter frequency measurements

In the CELL_DCH state when a transmission gap pattern sequence with the “FDD measurements” purpose and gap lengths of  5, 7, 10 or 14 slots is provided by the network the UE shall continuously measure detected inter frequency cells and search for new inter frequency cells indicated in the measurement control information. 

8.1.2.3.1
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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8.1.2.3.2
Measurement period

When transmission gaps are scheduled for FDD inter frequency measurements the UE physical layer shall be capable of reporting measurements to higher layers with measurement accuracy as specified in sub-clause 9.1.1 and 9.1.2 with measurement period given by
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If the UE does not need compressed mode to perform inter-frequency measurements, 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 CPICH measurements.

TInter:
This is the minimum time that is available for inter frequency measurements , during the period TMeasurement_Period inter with an arbitrarily chosen timing. The minimum time is calculated by using 
the actual idle length within the tranmission gap as given in the table 11 of Annex B in TS 25.212.

Tbasic_identify_FDD,inter 
Specified in paragraph 8.1.2.X. This is the time period used in the inter frequency equation where the maximum allowed time for the UE to identify a new FDD cell is defined.

Tbasic_measurement_FDD inter = 
TBD ms. This is the time period used in the equation for defining  the measurement period for inter frequency CPICH measurements.

NFreq:


Number of FDD 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.

8.1.2.3.3
Periodic Reporting

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

8.1.2.3.4
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 between any event that will trigger a measurement report 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 event triggered measurement reporting delay, measured without L3 filtering shall be less than the above defined  T identify inter  When L3 filtering is used an additional delay can be expected.

NEW SECTION
9

Measurements Performance Requirements

One of the key services provided by the physical layer is the measurement of various quantities which are used to trigger or perform a multitude of functions. Both the UE and the UTRAN are required to perform a variety of measurements. The physical layer measurement model and a complete list of measurements is specified in TS25.302 "Services Provided by Physical Layer". The physical layer measurements for FDD are described and defined in TS25.215 “Physical layer ‑ Measurements (FDD)”. In this clause for each measurement the relevant requirements on the measurement period, reporting range, granularity and performance in terms of accuracy are specified.

The accuracy requirements in this clause are applicable for AWGN radio propagation conditions.

9.1
Measurement Performance for UE

The requirements in this clause are applicable for a UE:

· in state CELL_DCH and state CELL_FACH.

· performing measurements according to section 8.

· that is synchronised to the cell that is measured.

The reported measurement result after layer 1 filtering shall be an estimate of the average value of the measured quantity over the measurement period. The reference point for the measurement result after layer 1 filtering is refered to as point B in the measurement model described in TS25.302.

The accuracy requirements in this clause are valid for the reported measurement result after layer 1 filtering. The accuracy requirements are verified from the measurement report at point D in the measurement model having the layer 3 filtering disabled.

Note:
The synchronisation channel side condition for the requirements in this section to apply needs to be further clarified.

Note:
It needs to be clarified how the accuracy requirements shall be handled when the UE is measuring on cells using IPDL.

Note:
Currently the measurement periods for UE measurements in CELL_FACH state are missing. This needs to be clarified when the requirements in section 8.3 Measurements in CELL_FACH State are completed.

Note:
The measurement period for the measurement Observed time difference to GSM cell needs to be clarified when the requirements for that measurement is completed in section 8.

9.1.1
CPICH RSCP

Note:
This measurement is for handover evaluation, DL open loop power control, UL open loop power control and for the calculation of pathloss.

9.1.1.1
Intra frequency measurements accuracy

The measurement period for CELL_DCH state can be found in sub clause 8.1.2.1.

9.1.1.1.1
Absolute accuracy requirement

The accuracy requirements in table 9-1 are valid under the following conditions:

· CPICH_RSCP1 ( -114 dBm.

· 

· 

· The received signal levels on SCH and CPICH are according the requirements in paragraph 8.1.2.X. 
Table 9-1: CPICH_RSCP Intra frequency absolute accuracy

Parameter
Unit
Accuracy [dB]
Conditions



Normal condition
Extreme condition
Io [dBm]

CPICH_RSCP
dBm
( 6 
( 9
-94...-70


dBm
( 8 
( 11
-94...-50

9.1.1.1.2
Relative accuracy requirement

The relative accuracy of CPICH RSCP is defined as the CPICH RSCP measured from one cell compared to the CPICH RSCP measured from another cell on the same frequency
The accuracy requirements in table 9-2 are valid under the following conditions:

· CPICH_RSCP1,2 ( -114 dBm.

· 
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· The received signal levels on SCH and CPICH are according the requirements in paragraph 8.1.2.X. 

· 

· 

Table 9-2: CPICH_RSCP Intra frequency relative accuracy

Parameter
Unit
Accuracy [dB]
Conditions



Normal condition
Extreme condition
Io [dBm]

CPICH_RSCP
dBm
( 3 
( 3
-94...-50

9.1.1.2
Inter frequency measurement accuracy 

The measurement period for CELL_DCH state can be found in sub clause 8.1.2.2.

9.1.1.2.1
Relative accuracy requirement

The relative accuracy of CPICH RSCP in inter frequency case is defined as the CPICH RSCP measured  from one cell compared to the CPICH RSCP measured from another cell on a different frequency.

The accuracy requirements in table 9-3 are valid under the following conditions:

· CPICH_RSCP1,2 ( -114 dBm.

· 
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· | Channel 1_Io ‑Channel 2_Io| ( 20 dB.

· The received signal levels on SCH and CPICH are according the requirements in paragraph 8.1.2.X. 

· 

· 

Table 9-3: CPICH_RSCP Inter frequency relative accuracy

Parameter
Unit
Accuracy [dB]
Conditions



Normal condition
Extreme condition
Io [dBm]

CPICH_RSCP
dBm
( 6 
( 6
-94...-50

9.1.1.3
CPICH RSCP measurement report mapping

The reporting range is for CPICH RSCP is from 115 ...-25 dBm.

In table 9-4 the mapping of measured quantity is defined. The range in the signalling may be larger than the guaranteed accuracy range.

Table 9-4

Reported value
Measured quantity value
Unit

CPICH_RSCP_LEV _00
CPICH RSCP <‑115 
dBm

CPICH_RSCP_LEV _01
-115 ( CPICH RSCP < ‑114
dBm

CPICH_RSCP_LEV _02
-114 ( CPICH RSCP < ‑113
dBm

…
…
…

CPICH_RSCP_LEV _89
-27 ( CPICH RSCP < -26
dBm

CPICH_RSCP_LEV _90
-26 ( CPICH RSCP < -25
dBm

CPICH_RSCP_LEV _91
-25 ( CPICH RSCP
dBm

9.1.2
CPICH Ec/Io

Note:
This measurement is for Cell selection/re-selection and for handover evaluation.

9.1.2.1
Intra frequency measurements accuracy

The measurement period for CELL_DCH state can be found in sub clause 8.1.2.1.

9.1.2.1.1
Absolute accuracy requirement

The accuracy requirements in table 9-5 are valid under the following conditions:

· CPICH_RSCP1 ( -114 dBm.

· The received signal levels on SCH and CPICH are according the requirements in paragraph 8.1.2.1B. 

· 

· 

Table 9-5: CPICH_Ec/Io Intra frequency absolute accuracy

Parameter
Unit
Accuracy [dB]
Conditions



Normal condition
Extreme condition
Io [dBm]

CPICH_Ec/Io
dB
( 1.5 for ‑14 ( CPICH Ec/Io
( 2 for ‑16 ( CPICH Ec/Io < -14
( 3 for ‑20 ( CPICH Ec/Io < -16


( 3
-94...-50

9.1.2.1.2
Relative accuracy requirement

The relative accuracy of CPICH Ec/Io is defined as the CPICH Ec/Io measured from one cell compared to the CPICH Ec/Io measured from another cell on the same frequency.
The accuracy requirements in table 9-6 are valid under the following conditions:

· CPICH_RSCP1,2 ( -114 dBm.

· 
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· The received signal levels on SCH and CPICH are according the requirements in paragraph 8.1.2.X. 

· 

· 

Table 9-6: CPICH_Ec/Io Intra frequency relative accuracy

Parameter
Unit
Accuracy [dB]
Conditions



Normal condition
Extreme condition
Io [dBm]

CPICH_Ec/Io
dB
( 1.5 for ‑14 ( CPICH Ec/Io
( 2 for ‑16 ( CPICH Ec/Io < -14
( 3 for ‑20 ( CPICH Ec/Io < -16
( 3
-94...-50

9.1.2.2
Inter frequency measurement accuracy 

The measurement period for CELL_DCH state can be found in sub clause 8.1.2.2.

9.1.2.2.1
Relative accuracy requirement

The relative accuracy of CPICH Ec/Io in the inter frequency case is defined as the CPICH Ec/Io measured from one cell compared to the CPICH Ec/Io measured from another cell on a different frequency
The accuracy requirements in table 9-7 are valid under the following conditions:

· CPICH_RSCP1,2 ( -114 dBm.

· 
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· | Channel 1_Io ‑Channel 2_Io| ( 20 dB.

· The received signal levels on SCH and CPICH are according the requirements in paragraph 8.1.2.X. 

· 

· 

Table 9-7: CPICH_Ec/Io Inter frequency relative accuracy

Parameter
Unit
Accuracy [dB]
Conditions



Normal condition
Extreme condition
Io [dBm]

CPICH_Ec/Io
dB
( 6 
( 6
-94...-50

9.1.2.3
CPICH Ec/Io measurement report mapping

The reporting range is for CPICH Ec/Io is from -24 ...0 dB.

In table 9-8 the mapping of measured quantity is defined. The range in the signalling may be larger than the guaranteed accuracy range.

Table 9-8

Reported value
Measured quantity value
Unit

CPICH_Ec/No _00
CPICH Ec/Io < ‑24 
dB

CPICH_Ec/No _01
-24 ( CPICH Ec/Io < ‑23.5
dB

CPICH_Ec/No _02
-23.5 ( CPICH Ec/Io < ‑23
dB

…
…
…

CPICH_Ec/No _48
-1 ( CPICH Ec/Io < -0.5
dB

CPICH_Ec/No _49
-0.5 ( CPICH Ec/Io < 0
dB

CPICH_Ec/No _50
0 ( CPICH Ec/Io
dB

9.1.3
UTRA Carrier RSSI

Note:
This measurement is for Inter-frequency handover evaluation.

The measurement period for CELL_DCH state can be found in sub clause 8.1.2.1 for intra frequency measurements and in sub clause 8.1.2.2 for inter frequency measurements.

9.1.3.1
Absolute accuracy requirement

Table 9-9: Io Inter frequency absolute accuracy

Parameter
Unit
Accuracy [dB]
Conditions



Normal condition
Extreme condition
Io [dBm]

Io
dBm
( 4
( 7
-94...-70


dBm
( 6 
( 9
-94...-50

9.1.3.2
Relative accuracy requirement

The relative accuracy requirement is defined as the UTRAN RSSI measured from one frequency compared to the UTRAN RSSI measured from another frequency.
The accuracy requirements in table 9-10 are valid under the following conditions:

· | Channel 1_Io ‑Channel 2_Io | < 20 dB.
Table 9-10: Io Inter frequency relative accuracy

Parameter
Unit
Accuracy [dB]
Conditions



Normal condition
Extreme condition
Io [dBm]

Io
dBm
( 7
( 11
-94...-70

9.1.3.3
UTRA Carrier RSSI measurement report mapping

The reporting range for UTRA carrier RSSI  is from -100 ...-25 dBm.

In table 9-11 the mapping of measured quantity is defined. The range in the signalling may be larger than the guaranteed accuracy range.

Table 9-11

Reported value
Measured quantity value
Unit

UTRA_carrier_RSSI_LEV _00
UTRA carrier RSSI < ‑100 
dBm

UTRA_carrier_RSSI_LEV _01
-100 ( UTRA carrier RSSI < ‑99
dBm

UTRA_carrier_RSSI_LEV _02
-99 ( UTRA carrier RSSI < ‑98
dBm

…
…
…

UTRA_carrier_RSSI_LEV _74
-27 ( UTRA carrier RSSI < -26
dBm

UTRA_carrier_RSSI_LEV _75
-26 ( UTRA carrier RSSI < -25
dBm

UTRA_carrier_RSSI_LEV _76
-25 ( UTRA carrier RSSI
dBm

9.1.4
GSM carrier RSSI

Note:
This measurement is for handover between UTRAN and GSM.

The requirements in this section are valid for terminals supporting this capability.

The measurement period for CELL_DCH state can be found in section 8.1.2.4.

If the UE does not need compressed mode to perform GSM measurements, the measurement accuracy requirements for RXLEV in GSM 05.08 shall apply.

If the UE needs compressed mode to perform GSM measurements, the GSM measurement procedure and measurement accuracy requirement is stated in section 8.1.2.4.

The reporting range and mapping specified for RXLEV in GSM 05.08 shall apply.

9.1.5
Transport channel BLER

9.1.5.1
BLER measurement requirement

Transport channel BLER value shall be calculated from a window with the size equal to the reporting interval as specified in section 10.3.7.78 Periodical reporting criteria in TS 25.331.

9.1.5.2
Transport channel BLER measurement report mapping

The Transport channel BLER reporting range is from 0 to 1.

In table 9-12 the mapping of measured quantity is defined. The range in the signalling may be larger than the guaranteed accuracy range.

Table 9-12

Reported value
Measured quantity value
Unit

BLER_LOG _00
Transport channel BLER = 0 
-

BLER_LOG _01
-( <  Log10(Transport channel BLER) < ‑4.03
-

BLER_LOG _02
-4.03 ( Log10(Transport channel BLER) < ‑3.965
-

BLER_LOG _03
-3.965 ( Log10(Transport channel BLER) < ‑3.9
-

…
…
…

BLER_LOG _61
-0.195 ( Log10(Transport channel BLER) < -0.13
-

BLER_LOG _62
-0.13 ( Log10(Transport channel BLER) < -0.065
-

BLER_LOG _63
-0.065 ( Log10(Transport channel BLER) ( 0
-

9.1.6
UE transmitted power

9.1.6.1
Accuracy requirement

The measurement period in CELL_DCH state is 1 slot.

Table 9-13 UE transmitted power absolute accuracy 

Parameter
Unit
Accuracy [dB]



PUEMAX
24dBm
PUEMAX
21dBm

UE transmitted power=PUEMAX
dBm
+1/-3
(2

UE transmitted power=PUEMAX-1
dBm
+1.5/-3.5
(2.5

UE transmitted power=PUEMAX-2
dBm
+2/-4
(3

UE transmitted power=PUEMAX-3
dBm
+2.5/-4.5
(3.5

PUEMAX-10(UE transmitted power<PUEMAX-3
dBm
+3/-5
(4

Note 1:
User equipment maximum output power, PUEMAX, is the maximum output power level without tolerance defined for the power class of the UE in 3G TS 25.101 ‘UTRA (UE) FDD; Radio Transmission and Reception’ section 6.2.1 table 6.1.

Note 2:
UE transmitted power is the reported value.

For each empty slot created by compressed mode, the UE L1 shall respond with a value of ‑50 dBm.

9.1.6.2
UE transmitted power measurement report mapping

The reporting range for UE transmitted power is from -50 ...+33 dBm.

In table 9-14 the mapping of measured quantity is defined. The range in the signalling may be larger than the guaranteed accuracy range.

Table 9-14

Reported value
Measured quantity value
Unit

UE_TX_POWER _021
-50 ( UE transmitted power < -49
dBm

UE_TX_POWER _022
-49 (  UE transmitted power < -48
dBm

UE_TX_POWER _023
-48 ( UE transmitted power < -47
dBm

…
…
…

UE_TX_POWER _102
31 ( UE transmitted power < 32
dBm

UE_TX_POWER _103
32 ( UE transmitted power < 33
dBm

UE_TX_POWER _104
33 ( UE transmitted power < 34
dBm

9.1.7
SFN-CFN observed time difference

Note: 
This measurement is for handover timing purposes to identify active cell and neighbour cell time difference. 

9.1.7.1
Intra frequency measurement requirement

The measurement period for CELL_DCH state can be found in sub clause 8.1.2.1.

The accuracy requirement in table 9-15 is valid under the following conditions:

· CPICH_RSCP1,2 ( -114 dBm.

· 
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· The received signal levels on SCH and CPICH are according the requirements in paragraph 8.1.2.X. 

· 

· 

Table 9-15

Parameter
Unit
Accuracy [chip]
Conditions




Io [dBm]

SFN-CFN observed time difference
chip
( 1 
-94...-50

9.1.7.2
Inter frequency measurement requirement

The measurement period for CELL_DCH state can be found in sub clause 8.1.2.2.

The accuracy requirement in table 9-16 is valid under the following conditions:

· CPICH_RSCP1,2 ( -114 dBm.

· 
[image: image26.wmf]dB

RSCP

CPICH

RSCP

CPICH

dB

in

dB

in

20

2

_

1

_

£

-


· | Channel 1_Io ‑Channel 2_Io| ( 20 dB.

· The received signal levels on SCH and CPICH are according the requirements in paragraph 8.1.2.X. 

· 

· 

Table 9-16

Parameter
Unit
Accuracy [chip]
Conditions




Io [dBm]

SFN-CFN observed time difference
chip
( 1 
-94...-50

9.1.7.3
SFN-CFN observed time difference measurement report mapping

The reporting range is for CFN-SFN observed time difference is from 0 ... 9830400 chip.

In table 9-17 the mapping of measured quantity is defined. The range in the signalling may be larger than the guaranteed accuracy range.

Table 9-17

Reported value
Measured quantity value
Unit

SFN-CFN_TIME _0000000
0 ( SFN-CFN observed time difference < 1
chip

SFN-CFN_TIME _0000001
1 ( SFN-CFN observed time difference < 2
chip

SFN-CFN_TIME _0000002
2 ( SFN-CFN observed time difference < 3
chip

…
…
…

SFN-CFN_TIME _9830397
9830397 ( SFN-CFN observed time difference < 9830398
chip

SFN-CFN_TIME _9830398
9830398 ( SFN-CFN observed time difference < 980399
chip

SFN-CFN_TIME _9830399
9830399 ( SFN-CFN observed time difference < 9830400
chip

9.1.8
SFN-SFN observed time difference

9.1.8.1
SFN-SFN observed time difference type 1

Note: 
This measurement is for identifying time difference between two cells.

9.1.8.1.1
Measurement requirement 

The measurement period for CELL_DCH state can be found in sub clause 8.1.2.1.

The accuracy requirement in table 9-18 is valid under the following conditions:

· CPICH_RSCP1,2 ( -114 dBm.

· 
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· The received signal levels on SCH and CPICH are according the requirements in paragraph 8.1.2.X. 

· 

· 

Table 9-18

Parameter
Unit
Accuracy [chip]
Conditions




Io [dBm]

SFN-SFN observed time difference type1
chip
( 1 
-94...-50

9.1.8.1.2
SFN-SFN observed time difference type 1 measurement report mapping

The reporting range is for SFN-SFN observed time difference type 1 is from 0 ... 9830400 chip.

In table 9-19 the mapping of measured quantity is defined. The range in the signalling may be larger than the guaranteed accuracy range.

Table 9-19

Reported value
Measured quantity value
Unit

T1_SFN-SFN_TIME _0000000
0 ( SFN-SFN observed time difference type 1 < 1
chip

T1_SFN-SFN_TIME _0000001
1 ( SFN-SFN observed time difference type 1 < 2
chip

T1_SFN-SFN_TIME _0000002
2 ( SFN-SFN observed time difference type 1 < 3
chip

…
…
…

T1_SFN-SFN_TIME _9830397
9830397 ( SFN-SFN observed time difference type 1 < 9830398
chip

T1_SFN-SFN_TIME _9830398
9830398 ( SFN-SFN observed time difference type 1 < 980399
chip

T1_SFN-SFN_TIME _9830399
9830399 ( SFN-SFN observed time difference type 1 < 9830400
chip

9.1.8.2
SFN-SFN observed time difference type 2

Note: 
This measurement is for location service purposes to identify time difference between two cells.

It is optional for terminal to support a subset of LCS methods.

Note:
Requirement on the UE shall be reconsidered when the state of the art technology progress.

9.1.8.2.1
Intra frequency measurement requirement accuracy without IPDL period active

The measurement period for CELL_DCH state can be found in sub clause 8.1.2.1.

The accuracy requirement in table 9-20 is valid under the following conditions:

· CPICH_RSCP1,2 ( -114 dBm.

· 
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· The received signal levels on SCH and CPICH are according the requirements in paragraph 8.1.2.X. 

· 

· 

Table 9-20

Parameter
Unit
Accuracy [chip]
Conditions




Io [dBm]

SFN-SFN observed time difference type2
chip
( 0.5 
-94...-50

9.1.8.2.2
Intra frequency measurement requirement accuracy with IPDL period active

The measurement period for CELL_DCH state can be found in sub clause 8.1.2.1.

The accuracy requirement in table 9-21 is valid under the following conditions:

· CPICH_RSCP1,2 ( -114 dBm.

· 
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· The received signal levels on SCH and CPICH are according the requirements in paragraph 8.1.2.X. 

· 

· 

Note:
Additional general conditions are needed for the requirements in table 9-21 to be valid.

Table 9-21

Parameter
Unit
Accuracy [chip]
Conditions




Io [dBm]

SFN-SFN observed time difference type 2
chip
( 0.5 
-94...-50

9.1.8.2.3
Inter frequency measurement requirement accuracy

The measurement period for CELL_DCH state can be found in sub clause 8.1.2.2.

The accuracy requirement in table 9-22 is valid under the following conditions:

· CPICH_RSCP1,2 ( -114 dBm.

· 
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· | Channel 1_Io ‑Channel 2_Io| ( 20 dB.

· The received signal levels on SCH and CPICH are according the requirements in paragraph 8.1.2.X. 

· 

· 

Table 9-22

Parameter
Unit
Accuracy [chip]
Conditions




Io [dBm]

SFN-SFN observed time difference type 2
chip
( 1  
-94...-50

9.1.8.2.4
SFN-SFN observed time difference type 2 measurement report mapping

The reporting range is for SFN-SFN observed time difference type 2 is from ‑1280 ... +1280 chip.

In table 9-23 the mapping of measured quantity is defined. The range in the signalling may be larger than the guaranteed accuracy range.

Table 9-23

Reported value
Measured quantity value
Unit

T2_SFN-SFN_TIME _00000
SFN-SFN observed time difference type 2 < -1280.0000
chip

T2_SFN-SFN_TIME _00001
-1280.0000 ( SFN-SFN observed time difference type 2 < -1279.9375
chip

T2_SFN-SFN_TIME _00002
-1279.9375 ( SFN-SFN observed time difference type 2 < -1279.8750
chip

…
…
…

T2_SFN-SFN_TIME _40959
1279.8750 ( SFN-SFN observed time difference type 2 < 1279.9375
chip

T2_SFN-SFN_TIME _40960
1279.9375 ( SFN-SFN observed time difference type 2 < 1280.0000
chip

T2_SFN-SFN_TIME _40961
1280.0000 ( SFN-SFN observed time difference type 2
chip

9.1.9 UE Rx-Tx time difference

9.1.9.1 UE Rx-Tx time difference type 1

Note: 
This measurement is used for call set up purposes to compensate propagation delay of DL and UL. 

The measurement period in CELL_DCH state is [100 ms]

9.1.9.1.1
Measurement requirement

Table 9-24

Parameter
Unit
Accuracy [chip]
Conditions




Io [dBm]

UE RX-TX time difference
chip
( 1.5  
-94...-50

9.1.9.1.2
UE Rx-Tx time difference type 1 measurement report mapping

The reporting range is for UE Rx-Tx time difference type 1 is from 768 ... 1280 chip.

In table 9-25 the mapping of measured quantity is defined. The range in the signalling may be larger than the guaranteed accuracy range.

Table 9-25

Reported value
Measured quantity value
Unit

RX-TX_TIME _0000
UE Rx-Tx Time difference type 1< 768.000
chip

RX-TX_TIME _0001
768.000 ( UE Rx-Tx Time difference type 1< 768.0625
chip

RX-TX_TIME _0002
768.0625 ( UE Rx-Tx Time difference type 1< 768.1250
chip

RX-TX_TIME _0003
768.1250 ( UE Rx-Tx Time difference type 1< 768.1875
chip

…
…
…

RX-TX_TIME _8190
1279.8125 ( UE Rx-Tx Time difference type 1< 1279.8750
chip

RX-TX_TIME _8191
1279.8750 ( UE Rx-Tx Time difference type 1< 1279.9375
chip

RX-TX_TIME _8192
1279.9375 ( UE Rx-Tx Time difference type 1< 1280.0000
chip

RX-TX_TIME _8193
1280.0000 ( UE Rx-Tx Time difference type 1
chip

9.1.9.2
UE Rx-Tx time difference type 2

Note: 
This measurement is used for LCS purposes.  

It is optional for a terminal to support a subset of LCS methods. This measurement represents an instantaneous value that is time stamped as defined in the IE description in 25.331 [16].

9.1.9.2.1
Measurement requirement

Table 9-24b

Parameter
Unit
Accuracy [chip]
Conditions




Io [dBm]

UE RX-TX time difference
chip
( TBD 
-94...-50

9.1.9.2.2
UE Rx-Tx time difference type 2 measurement report mapping

The reporting range is for UE Rx-Tx time difference type2 is from 768 ... 1280 chip.

In table 9-25b the mapping of measured quantity is defined. The range in the signalling may be larger than the guaranteed accuracy range.

Table 9-25b

Reported value
Measured quantity value
Unit

RX-TX_TIME _0000
UE Rx-Tx Time difference type 2 < 768.000
chip

RX-TX_TIME _0001
768.000 ( UE Rx-Tx Time difference type 2 < 768.0625
chip

RX-TX_TIME _0002
768.0625 ( UE Rx-Tx Time difference type 2 < 768.1250
chip

RX-TX_TIME _0003
768.1250 ( UE Rx-Tx Time difference type 2 < 768.1875
chip

…
…
…

RX-TX_TIME _8190
1279.8125 ( UE Rx-Tx Time difference type 2 < 1279.8750
chip

RX-TX_TIME _8191
1279.8750 ( UE Rx-Tx Time difference type 2 < 1279.9375
chip

RX-TX_TIME _8192
1279.9375 ( UE Rx-Tx Time difference type 2 < 1280.0000
chip

RX-TX_TIME _8193
1280.0000 ( UE Rx-Tx Time difference type 2 
chip

9.1.10
Observed time difference to GSM cell

Note:
This measurement is used to determine the system time difference between UTRAN and GSM cells. 

The requirements in this section are valid for terminals supporting UTRA and GSM.

9.1.10.1
Measurement requirement

Note:
The conditions for which the accuracy requirement in table 9-26 is valid are FFS.

Table 9-26

Parameter
Unit
Accuracy [chip]
Conditions






Observed time difference to GSM cell
ms
( 20  


The measurement period in CELL_DCH state is [10 s].

9.1.10.2
Observed time difference to GSM cell measurement report mapping

The reporting range is for Observed time difference to GSM cell is from 0 ... 3060/13 ms. 

In table 9-27 the mapping of measured quantity is defined. The range in the signalling may be larger than the guaranteed accuracy range.

Table 9-27

Reported value
Measured quantity value
Unit

GSM_TIME  _0000
0 ( Observed time difference to GSM cell < 1x3060/(4096x13)
ms

GSM_TIME  _0001
1x3060/(4096x13) ( Observed time difference to GSM cell < 2x3060/(4096x13)
ms

GSM_TIME  _0002
2x3060/(4096x13)( Observed time difference to GSM cell < 3x3060/(4096x13)
ms

GSM_TIME  _0003
3x3060/(4096x13) ( Observed time difference to GSM cell < 4x3060/(4096x13)
ms

…
…
…

GSM_TIME  _4093
4093x3060/(4096x13) ( Observed time difference to GSM cell < 4094x3060/(4096x13)
ms

GSM_TIME  _4094
4094x3060/(4096x13) ( Observed time difference to GSM cell < 4095x3060/(4096x13)
ms

GSM_TIME  _4095
4095x3060/(4096x13) ( Observed time difference to GSM cell < 3060/13
ms

9.1.11
P-CCPCH RSCP

Note:
This measurement is used for handover between UTRA FDD and UTRA TDD.

The requirements in this section are valid for terminals supporting this capability.

The measurement period for CELL_DCH state can be found in sub clause 8.1.2.3.

9.1.11.1
Absolute accuracy requirements

The accuracy requirement in table 9-28 is valid under the following conditions:

· P-CCPCH_RSCP ( -102 dBm.

· | Io ‑ P-CCPCH_Ec/Ior| ( [20] dB.
Table 9-28: P-CCPCH_RSCP Inter frequency absolute accuracy 

Parameter
Unit
Accuracy [dB]
Conditions



Normal conditions
Extreme conditions
Io [dBm]

P-CCPCH_RSCP
dBm
( 6 
( 9
-94...-70


dBm
( 8 
( 11
-94...-50

9.1.11.2
P-CCPCH RSCP measurement report mapping

The reporting range is for P-CCPCH RSCP is from -115 ... -25 dBm.

In table 9-29 the mapping of measured quantity is defined. The range in the signalling may be larger than the guaranteed accuracy range.

Table 9-29

Reported value
Measured quantity value
Unit

PCCPCH_RSCP_LEV  _00
PCCPCH RSCP< -115
dBm

PCCPCH_RSCP_LEV  _01
-115 ( PCCPCH RSCP< -114
dBm

PCCPCH_RSCP_LEV  _02
-114 ( PCCPCH RSCP< -113
dBm

PCCPCH_RSCP_LEV  _03
-113 ( PCCPCH RSCP< -112
dBm

…
…
…

PCCPCH_RSCP_LEV  _89
-27 ( PCCPCH RSCP< -26
dBm

PCCPCH_RSCP_LEV  _90
-26 ( PCCPCH RSCP< -25
dBm

PCCPCH_RSCP_LEV  _91
-25 ( PCCPCH RSCP
dBm

9.1.12
UE GPS Timing of Cell Frames for LCS

The requirements in this section are valid for terminals supporting this capability:

Table 9-30

Parameter
Unit
Accuracy [chip]
Conditions






UE GPS Timing of Cell Frames for LCS
chip
[  ]


9.1.12.1 
UE GPS timing of Cell Frames for LCS measurement report mapping

The reporting range is for UE GPS timing of Cell Frames for LCS is from 0 ... 2319360000000 chip.

In table 9-31 the mapping of measured quantity is defined.

Table 9-31

Reported value
Measured quantity value
Unit

GPS_TIME_00000000000000
UE GPS timing of Cell Frames for LCS < 0.0625
chip

GPS_TIME_00000000000001
0.0625 ( UE GPS timing of Cell Frames for LCS < 0.1250
chip

GPS_TIME_00000000000002
0.1250 ( UE GPS timing of Cell Frames for LCS < 0.1875
chip

...
...
...

GPS_TIME_37109759999997
2319359999999.8125 ( UE GPS timing of Cell Frames for LCS < 2319359999999.8750
chip

GPS_TIME_37109759999998
2319359999999.8750 ( UE GPS timing of Cell Frames for LCS < 2319359999999.9375
chip

GPS_TIME_37109759999999
2319359999999.9375 ( UE GPS timing of Cell Frames for LCS < 2319360000000.0000
chip
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