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3
Definitions, symbols and abbreviations

3.1
Definitions

For the purpose of the present document the following definitions apply.

The main general definitions strictly related to the transmission  and reception characteristics but important also for this specification can be found in [3] for UE FDD, in [4] for BS FDD, in [5] for UE TDD, in [6] for BS TDD.

Node B:A logical node responsible for radio transmission / reception in one or more cells to/from the User Equipment. Terminates the Iub interface towards the RNC
Power Spectral Density: The units of Power Spectral Density (PSD) are extensively used in this document. PSD is a function of power versus frequency and when integrated across a given bandwidth, the function represents the mean power in such a bandwidth. When the mean power is normalised to (divided by) the chip-rate it represents the mean energy per chip. Some signals are directly defined in terms of energy per chip, (DPCH_Ec, Ec, OCNS_Ec and P-CCPCH_Ec) and others defined in terms of PSD (Io, Ioc, Ior and Îor). There also exist quantities that are a ratio of energy per chip to PSD (DPCH_Ec/Ior, Ec/Ior etc.). This is the common practice of relating energy magnitudes in communication systems.
It can be seen that if both energy magnitudes in the ratio are divided by time, the ratio is converted from an energy ratio to a power ratio, which is more useful from a measurement point of view. It follows that an energy per chip of X dBm/3.84 MHz can be expressed as a mean power per chip of X dBm. Similarly, a signal PSD of Y dBm/3.84 MHz can be expressed as a signal power of Y dBm.
3.2
Symbols

For the purposes of the present document, the following symbols apply:

[…]
Values included in square bracket must be considered for further studies, because it means that a decision about that value was not taken.
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	The ratio of the transmit energy per PN chip of the DPCH to the total transmit power spectral density at the Node B antenna connector.
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	Average energy per PN chip.
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	The ratio of the average transmit energy per PN chip for different fields or physical channels to the total transmit power spectral density at the Node B antenna connector.
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	The total received power density, including signal and interference, as measured at the UE antenna connector.
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	The power spectral density (integrated in a noise bandwidth equal to the chip rate and normalized to the chip rate) of a band limited white noise source (simulating interference from other cells, which are not defined in a test procedure) as measured at the UE antenna connector.
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	The total transmit power spectral density (integrated in a bandwidth of (1+α) times the chip rate and normalized to the chip rate) of the downlink signal at the Node B antenna connector.
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	The received power spectral density (integrated in a bandwidth of (1+α) times the chip rate and normalized to the chip rate) of the downlink signal as measured at the UE antenna connector.
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	The ratio of the average transmit energy per PN chip for the OCNS to the total transmit power spectral density at the Node B antenna connector.
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PICH
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	The ratio of the average transmit energy per PN chip for the PICH to the total transmit power spectral density at the Node B antenna connector.
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PCCPCH
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	The ratio of the average transmit energy per PN chip for the PCCPCH to the total transmit power spectral density at the Node B antenna connector.
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	The ratio of the average transmit energy per PN chip for the SCH to the total transmit power spectral density at the Node B antenna connector. The transmit energy per PN chip for the SCH is averaged over the 256 chip duration when the SCH is present in the time slot.


PENALTY_TIME
Defined in TS 25.304

Qhyst
Defined in TS 25.304

Qoffsets,n
Defined in TS 25.304

Qqualmin
Defined in TS 25.304

Qrxlevmin
Defined in TS 25.304

Sintersearch
Defined in TS 25.304

Sintrasearch
Defined in TS 25.304

SsearchRAT
Defined in TS 25.304

T1
Time period 1

T2
Time period 2

TEMP_OFFSET
Defined in TS 25.304

Treselection
Defined in TS 25.304

UE_TXPWR_MAX_RACH
Defined in TS 25.304

< Next changed 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 complete list of measurements is specified in 3GPP TS 25.302 "Services Provided by Physical Layer". The physical layer measurements for TDD are described and defined in 3GPP TS 25.225 "Physical layer – Measurements (TDD)". In this clause for TDD, per each measurement the relevant requirements on performance in terms of accuracy are reported.
The accuracy requirements in this clause are applicable for AWGN radio propagation conditions.
Unless explicitly stated, 

-
Reported measurements shall be within defined range in 90 % of the cases.

-
Measurement channel is 12,2 kbps as defined  in 3GPP TS 25.102 annex A. This measurement channel is used both in active cell and cells to be measured.

-
Physical channels used as defined in 3GPP TS 25.102 annex A.

-
All requirements are defined when UE is in a CELL_DCH or CELL_FACH stage. The difference between modes are  the reporting delay. Some of the measurements are not requested to be reported in both stages. 

-
Single task reporting.

-
Power control is active.

9.1
Measurements 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 referred 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.

9.1.1
Performance for UE measurements in downlink (RX)

9.1.1.1
P-CCPCH RSCP (TDD)

These measurements  consider P-CCPCH RSCP measurements for TDD cells. 

The measurement period for CELL_DCH state can be found in section 8.

The accuracy requirements in table 9.1 are valid under the following conditions:


P-CCPCH RSCP ( -102 dBm.


The received signal levels on SCH and P-CCPCH are according the requirements in paragraph 8.1.2.6

9.1.1.1.1
Absolute accuracy requirements

Table 9.1 P-CCPCH_RSCP absolute accuracy

	Parameter
	Unit
	Accuracy [dB]
	Conditions

	
	
	Normal condition
	Extreme condition
	Io [dBm/3.84 MHz]

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

	
	dBm
	( 8 
	( 11
	-70...-50


9.1.1.1.2
Relative accuracy requirements

The P-CCPCH_RSCP intra-frequency relative accuracy is defined as the P-CCPCH_RSCP measured from one cell compared to the P-CCPCH_RSCP measured from another cell on the same frequency.

The accuracy requirements in table 9.2 are valid under the following conditions:


P-CCPCH RSCP1,2 ( -102 dBm.
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Relative Io difference [dB] ≤ relative RSCP difference [dB]


The received signal levels on SCH and P-CCPCH are according the requirements in paragraph 8.1.2.6

It is assumed that the measurements of P-CCPCH RSCP1 and P-CCPCH RSCP2 can be  performed within 20ms due to slot allocations in the cells concerned.
Table 9.2: P-CCPCH_RSCP intra-frequency relative accuracy 

	Parameter
	Unit
	Accuracy [dB]
	Conditions

	
	
	Normal condition
	Extreme condition
	Io [dBm/3.84 MHz]
	relative RSCP difference [dB]

	P-CCPCH_RSCP
	dBm
	(1
	(1
	-94...-50
	<2

	
	
	(2
	(2
	
	2...14

	
	
	(3
	( 3
	
	>14


The P-CCPCH_RSCP inter-frequency relative accuracy is defined as the P-CCPCH_RSCP measured from one cell compared to the P-CCPCH_RSCP measured from another cell on a different frequency.

The accuracy requirements in table 9.3 are valid under the following conditions:


P-CCPCH RSCP1,2 ( -102 dBm.
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The received signal levels on SCH and P-CCPCH are according the requirements in paragraph 8.1.2.6

Table 9.3  P-CCPCH_RSCP inter-frequency relative accuracy

	Parameter
	Unit
	Accuracy [dB]
	Conditions

	
	
	Normal condition
	Extreme condition
	Io [dBm/3.84 MHz]

	P-CCPCH_RSCP
	dBm
	( 6 
	( 6
	-94...-50


9.1.1.1.3
Range/mapping

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

In table 9.4 mapping of the measured quantity is defined. Signalling range may be larger than the guaranteed accuracy range.

Table 9.4

	Reported value
	Measured quantity value
	Unit

	P-CCPCH RSCP_LEV _00
	P-CCPCH RSCP <–115 
	dBm

	P-CCPCH RSCP_LEV _01
	-115 ( P-CCPCH RSCP < –114
	dBm

	P-CCPCH RSCP_LEV _02
	-114 ( P-CCPCH RSCP < –113
	dBm

	…
	…
	…

	P-CCPCH RSCP_LEV _89
	-27 ( P-CCPCH RSCP < -26
	dBm

	P-CCPCH RSCP_LEV _90
	-26 ( P-CCPCH RSCP < -25
	dBm

	P-CCPCH RSCP_LEV _91
	-25 ( P-CCPCH RSCP
	dBm


9.1.1.2
CPICH measurements (FDD)

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

These measurements consider CPICH RSCP and CPICH Ec/Io measurementsThe requirements in this section are valid for terminals supporting this capability.

The measurement period for CELL_DCH state and CELL_FACH state can be found in section 8.

9.1.1.2.1
CPICH RSCP

9.1.1.2.1.1
Inter frequency measurement absolute accuracy requirement

The accuracy requirements in table 9.5 are valid under the following conditions:


CPICH_RSCP1|dBm ( -114 dBm.
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Table 9.5: CPICH_RSCP Inter frequency absolute accuracy

	Parameter
	Unit
	Accuracy [dB]
	Conditions

	
	
	Normal condition
	Extreme condition
	Io [dBm/3.84 MHz]

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

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


9.1.1.2.1.2
Range/mapping

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

In table 9.6 mapping of the measured quantity is defined. Signalling range may be larger than the guaranteed accuracy range.

Table 9.6

	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


9.1.1.2.2
CPICH Ec/Io

9.1.1.2.2.1
Inter frequency measurement 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 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|dBm/3.84 MHz ‑Channel 2_Io|dBm/3.84 MHz | ( 20 dB.
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Table 9.7 CPICH Ec/Io Inter frequency relative accuracy

	Parameter
	Unit
	Accuracy [dB]
	Conditions

	
	
	Normal condition
	Extreme condition
	Io [dBm/3.84 MHz]

	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


9.1.1.2.2.2
Range/mapping
The reporting range for CPICH Ec/Io is from -24 ...0 dB.

In table 9.8 mapping of the measured quantity is defined. Signalling range may be larger than the guaranteed accuracy range.

Table 9.8

	Reported value
	Measured quantity value
	Unit

	CPICH_Ec/Io _00
	CPICH Ec/Io < –24 
	dB

	CPICH_Ec/Io _01
	-24 ( CPICH Ec/Io < –23.5
	dB

	CPICH_Ec/Io _02
	-23.5 ( CPICH Ec/Io < –23
	dB

	…
	…
	…

	CPICH_Ec/Io _47
	-1 ( CPICH Ec/Io < -0.5
	dB

	CPICH_Ec/Io _48
	-0.5 ( CPICH Ec/Io < 0
	dB

	CPICH_Ec/Io _49
	0 ( CPICH Ec/Io
	dB


9.1.1.3
Timeslot ISCP

The measurement period for CELL_DCH state can be found in section 8. The measurement period for CELL_FACH state can be found in section 8.4

9.1.1.3.1
Absolute accuracy requirements

Table 9.9 Timeslot_ISCP Intra frequency absolute accuracy

	Parameter
	Unit
	Accuracy [dB]
	Conditions

	
	
	Normal condition
	Extreme condition
	Io [dBm/3.84 MHz]

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

	
	dBm
	( 8 
	( 11
	-70...-50


9.1.1.3.2
Range/mapping

The reporting range for Timeslot ISCP is from -115...-25 dBm.

In table 9.10 mapping of the measured quantity is defined. Signalling range may be larger than the guaranteed accuracy range.

Table 9.10

	Reported value
	Measured quantity value
	Unit

	UE_TS_ISCP_LEV_00
	Timeslot_ISCP  < –115 
	dBm

	UE_TS_ISCP_LEV_01
	-115 ( Timeslot_ISCP  < –114
	dBm

	UE_TS_ISCP_LEV_02
	-114 ( Timeslot_ISCP  < –113
	dBm

	…
	…
	…

	UE_TS_ISCP_LEV_89
	-27 ( Timeslot_ISCP  < -26
	dBm

	UE_TS_ISCP_LEV_90
	-26 ( Timeslot_ISCP  < -25
	dBm

	UE_TS_ISCP_LEV_91
	-25 ( Timeslot_ISCP 
	dBm


9.1.1.4
UTRA carrier RSSI

Note:
The purpose of measurement is for Inter-frequency handover evaluation.

The measurement period shall be equal to the measurement period for UE P-CCPCH RSCP measurements. For CELL_DCH state, the measurement period can be found in sub clause 8.1.2.2 for intra frequency measurements and in sub clause 8.1.2.3 for inter frequency measurements.
9.1.1.4.1
Absolute accuracy requirement

Absolute accuracy case only one carrier is applied.

Table 9.11 UTRA carrier RSSI Inter frequency absolute accuracy

	Parameter
	Unit
	Accuracy [dB]
	Conditions

	
	
	Normal condition
	Extreme condition
	Io [dBm/3.84 MHz]

	UTRA Carrier RSSI
	dBm
	( 4
	( 7
	-94...-70

	
	dBm
	( 6 
	( 9
	-70...-50


9.1.1.4.2
Relative accuracy requirement

Relative accuracy requirement is defined as active cell frequency UTRA Carrier RSSI compared to measured other frequency UTRA Carrier RSSI level

The accuracy requirements in table 9.12 are valid under the following condition:

| Channel 1_Io|dBm/3.84 MHz ‑Channel 2_Io|dBm/3.84 MHz | < 20 dB.

Table 9.12 UTRA carrier RSSI Inter frequency relative accuracy

	Parameter
	Unit
	Accuracy [dB]
	Conditions

	
	
	Normal condition
	Extreme condition
	Io [dBm/3.84 MHz]

	UTRA Carrier RSSI
	dBm
	( 7
	( 11
	-94...-50


9.1.1.4.3
Range/mapping

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

In table 9.13 mapping of the measured quantity is defined. Signalling range may be larger than the guaranteed accuracy range.

Table 9.13

	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


9.1.1.5
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 8.1.2.5. The measurement period for CELL_FACH state can be found in section 8.4.2.5.

If the UE, in CELL_DCH state, does not need idle intervals to perform GSM measurements, the measurement accuracy requirements for RXLEV in GSM 05.08 shall apply.

If the UE, in CELL_DCH state needs idle intervals to perform GSM measurements, the measurement accuracy requirement is stated in section 8.1.2.5.

If the UE, in CELL_FACH state, does not need measurement occasions and/or idle intervals to perform GSM measurements, the measurement accuracy requirements for RXLEV in GSM 05.08 shall apply.

If the UE, in CELL_FACH state needs measurement occasions and/or idle intervals to perform GSM measurements, the measurement accuracy requirement is stated in section 8.4.2.5.

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

9.1.1.6
SIR

The measurement period for CELL_DCH state can be found in section 8.

9.1.1.6.1
Absolute accuracy requirements

Table 9.14 SIR Intra frequency absolute accuracy

	Parameter
	Unit
	Accuracy [dB]
	Conditions

	
	
	Normal conditions
	Extreme conditions
	

	SIR
	dB
	(3 dB for 
	[  ]
	For 0<SIR<20dB and Io range -94...-50 dBm/3.84 MHz

	SIR
	dB
	((3 - SIR) 
	[  ]
	For -7 ( SIR ( 0 dB and Io range -94...-50 dBm/3.84 MHz


9.1.1.6.2
Range/mapping

The reporting range for SIR  is from -11 ...20 dB.

In table 9.15 mapping of the measured quantity is defined. Signalling range may be larger than the guaranteed accuracy range.

Table 9.15

	Reported value
	Measured quantity value
	Unit

	UE_SIR_00
	SIR< –11,0 
	dB

	UE_SIR_01
	-11,0 ( SIR< –10,5
	dB

	UE_SIR_02
	-10,5 ( SIR< –10,0
	dB

	…
	…
	…

	UE_SIR_61
	-19 ( SIR< 19,5
	dB

	UE_SIR_62
	19,5 ( SIR< 20
	dB

	UE_SIR_63
	20 ( SIR
	dB


9.1.1.7
Transport channel BLER

9.1.1.7.1
BLER measurement requirement

The Transport Channel BLER value shall be calculated from a window with the size equal to the reporting interval (see clause on periodical reporting criteria in TS 25.331).

9.1.1.7.2
Range/mapping

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

In table 9.16 mapping of the measured quantity is defined. Signalling range may be larger than the guaranteed accuracy range.

Table 9.16

	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
	-


9.1.1.8
SFN-SFN observed time difference

The measurement period for CELL_DCH state can be found in section 8.

9.1.1.8.1
Accuracy requirements

The accuracy requirement in table 9-17 is valid under the following conditions:


P-CCPCH_RSCP1,2 ( -102 dBm
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The received signal levels on SCH and P-CCPCH are according the requirements in paragraph 8.1.2.6.

Table 9.17 SFN-SFN observed time difference accuracy 

	Parameter
	Unit
	Accuracy [chip]
	Conditions

	
	
	
	Io [dBm/3.84 MHz]

	SFN-SFN observed time difference
	chip
	+/-0,5 for both type 1 and 2
	-94...-50


9.1.1.8.2
Range/mapping

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

In table 9.18 mapping of the measured quantity is defined. Signalling range may be larger than the guaranteed accuracy range.

Table 9.18

	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


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

In table 9.19 mapping of the measured quantity is defined. Signalling range may be larger than the guaranteed accuracy range.

Table 9.19

	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


9.1.1.9
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 TDD and GSM.

The measurement period for CELL_DCH state can be found in section 8.

9.1.1.9.1
Accuracy requirements

Table 9.20 Observed time difference to GSM cell accuracy 

	Parameter
	Unit
	Accuracy [chip]
	Conditions

	Observed time difference to GSM cell
	chip
	( 20  
	


9.1.1.9.2
Range/mapping

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

In table 9.21 mapping of the measured quantity is defined. Signalling range may be larger than the guaranteed accuracy range.

Table 9.21

	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


9.1.1.10
UE GPS Timing of Cell Frames for UP

9.1.1.10.1
Accuracy requirement

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.

Table 9.22

	Parameter
	Unit
	Accuracy [chip]
	Conditions

	UE GPS Timing of Cell Frames for LCS
	chip
	[  ]
	


9.1.1.10.2
UE GPS timing of Cell Frames for UP measurement report mapping

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

In table 9.23 mapping of the measured quantity is defined.

Table 9.23

	Reported value
	Measured quantity value
	Unit

	GPS_TIME_00000000000000
	UE GPS timing of Cell Frames for UP < 0,0625
	chip

	GPS_TIME_00000000000001
	0,0625 ( UE GPS timing of Cell Frames for UP < 0,1250
	chip

	GPS_TIME_00000000000002
	0,1250 ( UE GPS timing of Cell Frames for UP < 0,1875
	chip

	...
	...
	...

	GPS_TIME_37109759999997
	2319359999999,8125 ( UE GPS timing of Cell Frames for UP < 2319359999999,8750
	chip

	GPS_TIME_37109759999998
	2319359999999,8750 ( UE GPS timing of Cell Frames for UP < 2319359999999,9375
	chip

	GPS_TIME_37109759999999
	2319359999999,9375 ( UE GPS timing of Cell Frames for UP < 2319360000000,0000
	chip


9.1.1.11
SFN-CFN observed time difference

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

The measurement period for CELL_DCH state can be found in section 8.

9.1.1.11.1
Accuracy requirements

The accuracy requirements in tables 9.24 are valid under the following conditions:


P-CCPCH_RSCP1,2 ( -102dBm.
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The received signal levels on SCH and P-CCPCH are according the requirements in paragraph 8.1.2.6

Table 9.24 SFN-CFN observed time difference accuracy for a TDD neighbour cell 

	Parameter
	Unit
	Accuracy [chip]
	Conditions

	
	
	
	Io [dBm/3.84 MHz]

	SFN-CFN observed time difference
	chip
	+/-0,5
	-94...-50


The accuracy requirements in tables  9.25 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 8.1.2.6

Table 9.25 SFN-CFN observed time difference accuracy for a FDD neighbour cell 

	Parameter
	Unit
	Accuracy [chip]
	Conditions

	
	
	
	Io [dBm/3.84 MHz]

	SFN-CFN observed time difference
	chip
	+/-1
	-94...-50


9.1.1.11.2
Range/mapping

The reporting range for SFN-CFN observed time difference for a TDD neighbour cell is from 0...256 frames.

In table 9.26 mapping of the measured quantity is defined. Signalling range may be larger than the guaranteed accuracy range.

Table 9.26 SFN-CFN observed time difference range/mapping for a TDD neighbour cell

	Reported value
	Measured quantity value
	Unit

	SFN-CFN_TIME_000
	0 ( SFN-CFN observed time difference < 1
	frame

	SFN-CFN_TIME_001
	1 ( SFN-CFN observed time difference < 2
	frame

	SFN-CFN_TIME_002
	2 ( SFN-CFN observed time difference < 3
	frame

	…
	…
	…

	SFN-CFN_TIME_253
	253 ( SFN-CFN observed time difference < 254
	frame

	SFN-CFN_TIME_254
	254 ( SFN-CFN observed time difference < 255
	frame

	SFN-CFN_TIME_255
	255 ( SFN-CFN observed time difference < 256
	frame


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

In table 9.27 mapping of the measured quantity is defined. Signalling range may be larger than the guaranteed accuracy range.

Table 9.27: SFN-CFN observed time difference range/mapping for a FDD neighbour cell

	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


9.1.2
Performance for UE Measurements in Uplink (TX)

The output power is defined as the average power of the transmit timeslot, and is measured with a filter that has a Root-Raised Cosine (RRC) filter response with a roll off and a bandwidth equal to the chip rate.
9.1.2.1
UE transmitted power

The measurement period for CELL_DCH state is 1 slot.

9.1.2.1.1
Absolute accuracy requirements

Table 9.28 UE transmitted power absolute accuracy 

	Parameter
	Unit
	PUEMAX

	
	
	24dBm
	21dBm

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

	UE transmitted power=PUEMAX-1
	dB
	+1,5/-3,5
	(2,5

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

	UE transmitted power=PUEMAX-3
	dB
	+2,5/-4,5
	(3,5

	PUEMAX-10(UE transmitted power<PUEMAX-3
	dB
	+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 3GPP TS 25.102 "UTRA (UE) TDD; Radio Transmission and Reception".

Note 2: 
UE transmitted power is the reported value.

9.1.2.1.2
Range/mapping

The reporting range for UE transmitted power is from -50 ...+34 dBm.

In table 9.29 mapping of the 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

	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


9.2
Measurements Performance for UTRAN

9.2.1
Performance for UTRAN Measurements in Uplink (RX)

9.2.1.1
RSCP

The measurement period shall be 100 ms.

9.2.1.1.1
Absolute accuracy requirements

Table 9.30 RSCP absolute accuracy

	Parameter
	Unit
	Accuracy [dB]
	Conditions

	
	
	Normal conditions
	Extreme conditions
	Io [dBm/3.84 MHz]

	RSCP
	dB
	( 6 
	( 9
	-105..-74


9.2.1.1.2
Relative accuracy requirements

The relative accuracy of RSCP in inter frequency case is defined as the RSCP measured  from one UE compared to the RSCP measured from another UE.

Table 9.31 RSCP relative accuracy

	Parameter
	Unit
	Accuracy [dB]
	Conditions

	
	
	
	Io [dBm/3.84 MHz]

	RSCP
	dB
	( 3 for intra-frequency
	-105..-74


9.2.1.1.3
Range/mapping

The reporting range for RSCP is from -120 ...-57 dBm.

In table 9.32 mapping of the measured quantity is defined. Signalling range may be larger than the guaranteed accuracy range.

Table 9.32

	Reported value
	Measured quantity value
	Unit

	RSCP_LEV _00
	RSCP <–120,0 
	dBm

	RSCP_LEV _01
	-120,0 ( RSCP < –119,5
	dBm

	RSCP_LEV _02
	-119,5 ( RSCP < –119,0
	dBm

	…
	…
	…

	RSCP_LEV _125
	-58,0 ( RSCP < -57,5
	dBm

	RSCP_LEV _126
	-57,5 ( RSCP < -57,0
	dBm

	RSCP_LEV _127
	-57,0 ( RSCP
	dBm


9.2.1.2
Timeslot ISCP

The measurement period shall be 100 ms.

9.2.1.2.1
Absolute accuracy requirements

Table 9.33 Timeslot ISCP Intra frequency absolute accuracy

	Parameter
	Unit
	Accuracy [dB]
	Conditions

	
	
	Normal conditions
	Extreme conditions
	Io [dBm/3.84 MHz]

	Timeslot ISCP
	dB
	( 6 
	( 9
	-105..-74


9.2.1.2.2
Range/mapping

The reporting range for Timeslot ISCP is from -120...-57 dBm.

In table 9.34  mapping of the measured quantity is defined. Signalling range may be larger than the guaranteed accuracy range.

Table 9.34

	Reported value
	Measured quantity value
	Unit

	UTRAN_TS_ISCP_LEV_00
	Timeslot_ISCP  < –120,0 
	dBm

	UTRAN_TS_ISCP_LEV_01
	-120,0 ( Timeslot_ISCP  < –119,5
	dBm

	UTRAN_TS_ISCP_LEV_02
	-119,5 ( Timeslot_ISCP  < –119,0
	dBm

	…
	…
	…

	UTRAN_TS_ISCP_LEV_125
	-58,0 ( Timeslot_ISCP  < -57,5
	dBm

	UTRAN_TS_ISCP_LEV_126
	-57,5 ( Timeslot_ISCP  < -57,0
	dBm

	UTRAN_TS_ISCP_LEV_127
	-57,0 ( Timeslot_ISCP 
	dBm


9.2.1.3
Received Total Wideband Power

The measurement period shall be 100 ms.

9.2.1.3.1
Absolute accuracy requirements

Table 9.35 RECEIVED TOTAL WIDE BAND POWER Intra frequency absolute accuracy

	Parameter
	Unit
	Accuracy [dB]
	Conditions

	
	
	
	Io [dBm/3.84 MHz]

	RECEIVED TOTAL WIDE BAND POWER
	dBm/3.84MHz
	( 4
	-105..-74


9.2.1.3.2
Range/mapping

The reporting range for RECEIVED TOTAL WIDE BAND POWER  is from -112 ... -50 dBm.

In table 9.36 mapping of the measured quantity is defined. Signalling range may be larger than the guaranteed accuracy range.

Table 9.36

	Reported value
	Measured quantity value
	Unit

	RECEIVED TOTAL WIDE BAND POWER_LEV _000
	RECEIVED TOTAL WIDE BAND POWER < –112,0 
	dBm

	RECEIVED TOTAL WIDE BAND POWER_LEV _001
	-112,0 ( RECEIVED TOTAL WIDE BAND POWER < –111,9
	dBm

	RECEIVED TOTAL WIDE BAND POWER_LEV _002
	-111,9 ( RECEIVED TOTAL WIDE BAND POWER < –111,8
	dBm

	…
	…
	…

	RECEIVED TOTAL WIDE BAND POWER_LEV _619
	-50,2 ( RECEIVED TOTAL WIDE BAND POWER < -50,1
	dBm

	RECEIVED TOTAL WIDE BAND POWER_LEV _620
	-50,1 ( RECEIVED TOTAL WIDE BAND POWER < -50,0
	dBm

	RECEIVED TOTAL WIDE BAND POWER_LEV _621
	-50,0 ( RECEIVED TOTAL WIDE BAND POWER
	dBm


9.2.1.4
SIR

The measurement period shall be 80 ms.

9.2.1.4.1
Absolute accuracy requirements

Table 9.37 SIR Intra frequency absolute accuracy 

	Parameter
	Unit
	Accuracy [dB]
	Conditions

	
	
	
	Range

	SIR
	dB
	( 3
	For 0<SIR<20 dB when Io > -105 dBm/3.84MHz

	SIR
	dB
	+/-(3 - SIR)
	For -7<SIR<0 dB when Io > -105 dBm/3.84MHz


9.2.1.4.2
Range/mapping

The reporting range for SIR  is from -11 ... 20 dB.

In table 9.38 mapping of the measured quantity is defined. Signalling range may be larger than the guaranteed accuracy range.

Table 9.38

	Reported value
	Measured quantity value
	Unit

	UTRAN_SIR_00
	SIR < –11,0 
	dB

	UTRAN_SIR_01
	-11,0 ( SIR < –10,5
	dB

	UTRAN_SIR_02
	-10,5 ( SIR < –10,0
	dB

	…
	…
	…

	UTRAN_SIR_61
	19,0 ( SIR < 19,5
	dB

	UTRAN_SIR_62
	19,5 ( SIR < 20,0
	dB

	UTRAN_SIR_63
	20,0 ( SIR
	dB


9.2.1.5
Transport Channel BER

The measurement period shall be equal to the TTI of the transport channel. Each reported Transport channel BER measurement shall be an estimate of the BER averaged over one measurement period only.

9.2.1.5.1
Accuracy requirement

The average of consecutive Transport channel BER measurements is required to fulfil the accuracy stated in table 9.39 if the total number of erroneous bits during these measurements is at least 500 and the absolute BER value for each of the measurements is within the range given in table9.39.

Table 9.39 Transport channel BER accuracy

	Parameter
	Unit
	Accuracy [% of the absolute BER value]
	Conditions

	
	
	
	Range

	TrpBER
	-
	+/- 10
	Convolutional coding 1/3rd with any amount of repetition or a maximum of 25% puncturing:
for absolute BER value ( 15%

Convolutional coding 1/2 with any amount of repetition or no puncturing:
for absolute BER value ( 15%

Turbo coding 1/3rd with any amount of repetition or a maximum of 20% puncturing:
for absolute BER value ( 15%.


9.2.1.5.2
Range/mapping

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

In table 9.40 mapping of the measured quantity is defined. Signalling range may be larger than the guaranteed accuracy range.

Table 9.40

	Reported value
	Measured quantity value
	Unit

	TrCh_BER_LOG_000
	Transport channel BER = 0
	-

	TrCh_BER_LOG_001
	-( < Log10(Transport channel BER) < -2,06375
	-

	TrCh_BER_LOG_002
	-2,06375( Log10(Transport channel BER) < -2,055625
	-

	TrCh_BER_LOG_003
	-2,055625 ( Log10(Transport channel BER) < -2,0475
	-

	…
	…
	…

	TrCh_BER_LOG_253
	-0,024375 ( Log10(Transport channel BER) < -0,01625
	-

	TrCh_BER_LOG_254
	-0,01625 ( Log10(Transport channel BER) < -0,008125
	-

	TrCh_BER_LOG_255
	-0,008125 ( Log10(Transport channel BER) ( 0
	-


9.2.1.6
RX Timing Deviation

The measurement period shall be 100 ms.

9.2.1.6.1
Accuracy requirements

Table 9.41 RX Timing Deviation accuracy

	Parameter
	Unit
	Accuracy [chip]
	Conditions

	
	
	
	Range [chips]

	RX Timing Deviation
	chip
	+/- 0,5
	-256, …, 256


9.2.1.6.2
Range/mapping

The reporting range for RX Timing Deviation  is from -255,9375 ... 255,9375 chips.

In table 9.42 mapping of the measured quantity is defined. Signalling range may be larger than the guaranteed accuracy range.

Table 9.42

	Reported value
	Measured quantity value
	Unit

	RX_TIME_DEV_0000
	RX Timing Deviation < –255,9375 
	chip

	RX_TIME_DEV_0001
	-255,9375( RX Timing Deviation < 255,875
	chip

	RX_TIME_DEV_0002
	-255,875( RX Timing Deviation < –255,8125
	chip

	…
	…
	…

	RX_TIME_DEV_4096
	000,00( RX Timing Deviation <0,0625
	chip

	…
	…
	…

	RX_TIME_DEV_8189
	255,8125 ( RX Timing Deviation < 255,875
	chip

	RX_TIME_DEV_8190
	255,875( RX Timing Deviation < 255,9375
	chip

	RX_TIME_DEV_8191
	255,9375 ( RX Timing Deviation
	chip


NOTE:
This measurement may be used for timing advance calculation or location services.

9.2.1.7
(void)

9.2.1.8
(void)

9.2.1.9
UTRAN GPS Timing of Cell Frames for UP

9.2.1.9.1
Accuracy requirement

Only necessary for UEs supporting UP.

Table 9.43

	Parameter
	Unit
	Accuracy [chip]
	Conditions

	UTRAN GPS timing of Cell Frames for UP
	chip
	[  ]
	


9.2.1.9.2
Range/mapping

The reporting range  for UTRAN GPS timing of Cell Frames for UP is from 0 ... 2319360000000 chip.

In table 9.44 the mapping of measured quantity is defined.

Table 9.44

	Reported value
	Measured quantity value
	Unit

	GPS_TIME_00000000000000
	UTRAN GPS timing of Cell Frames for UP < 0,0625
	chip

	GPS_TIME_00000000000001
	0,0625 ( UTRAN GPS timing of Cell Frames for UP < 0,1250
	chip

	GPS_TIME_00000000000002
	0,1250 ( UTRAN GPS timing of Cell Frames for UP < 0,1875
	chip

	…
	…
	…

	GPS_TIME_37109759999997
	2319359999999,8125 ( UTRAN GPS timing of Cell Frames for UP < 2319359999999,8750
	chip

	GPS_TIME_37109759999998
	2319359999999,8750 ( UTRAN GPS timing of Cell Frames for UP < 2319359999999,9375
	chip

	GPS_TIME_37109759999999
	2319359999999,9375 ( UTRAN GPS timing of Cell Frames for UP < 2319360000000,0000
	chip


9.2.2
Performance for UTRAN measurements in downlink (TX)

The output power is defined as the average power of the transmit timeslot, and is measured with a filter that has a Root-Raised Cosine (RRC) filter response with a roll off and a bandwidth equal to the chip rate.
9.2.2.1
Transmitted carrier power

The measurement period shall be 100 ms.

9.2.2.1.1
Accuracy requirements

Table 9.45 Transmitted carrier power accuracy 

	Parameter
	Unit
	Accuracy [% units]
	Conditions

	
	
	
	Range

	Transmitted carrier power
	%
	( 10
	For 10% ( Transmitted carrier power (90%


9.2.2.1.2
Range/mapping

The reporting range for Transmitted carrier power is from 0 ... 100 %.

In table 9.46 mapping of the measured quantity is defined. Signalling range may be larger than the guaranteed accuracy range.

Table 9.46 

	Reported value
	Measured quantity value
	Unit

	UTRAN_TX_POWER _000
	Transmitted carrier power = 0
	%

	UTRAN_TX_POWER _001
	0 < Transmitted carrier power ( 1
	%

	UTRAN_TX_POWER _002
	1 < Transmitted carrier power ( 2
	%

	UTRAN_TX_POWER _003
	2 < Transmitted carrier power ( 3
	%

	…
	…
	…

	UTRAN_TX_POWER _098
	97 < Transmitted carrier power ( 98
	%

	UTRAN_TX_POWER _099
	98 < Transmitted carrier power ( 99
	%

	UTRAN_TX_POWER _100
	99 < Transmitted carrier power ( 100
	%


9.2.2.2
Transmitted code power

The measurement period shall be 100 ms.

9.2.2.2.1
Absolute accuracy requirements

Table 9.47 Transmitted code power absolute accuracy 

	Parameter
	Unit
	Accuracy [dB]
	Conditions

	
	
	
	Range

	Transmitted code power
	dB
	[( 3]
	Over the full range


9.2.2.2.2
Relative accuracy requirements

The relative accuracy of transmitted code power is defined as the transmitted code power measured at one dedicated radio link compared to the transmitted code power measured from a different dedicated radio link in the same cell.

Table 9.48 Transmitted code power relative accuracy

	Parameter
	Unit
	Accuracy [dB]
	Conditions

	
	
	
	Range

	Transmitted code power
	dB
	( 2
	Over the full range


9.2.2.2.3
Range/mapping

The reporting range for Transmitted code power is from -10 ... 46 dBm.

In table 9.49 the mapping of measured quantity is defined. The range in the signalling may be larger than the guaranteed accuracy range.

Table 9.49

	Reported value
	Measured quantity value
	Unit

	UTRAN_CODE_POWER _010
	-10,0 ( Transmitted code power < -9,5
	dBm

	UTRAN_CODE_POWER _011
	-9,5 ( Transmitted code power < -9,0
	dBm

	UTRAN_CODE_POWER _012
	-9,0 ( Transmitted code power < -8,5
	dBm

	…
	…
	…

	UTRAN_CODE_POWER _120
	45,0 ( Transmitted code power < 45,5
	dBm

	UTRAN_CODE_POWER _121
	45,5 ( Transmitted code power < 46,0
	dBm

	UTRAN_CODE_POWER _122
	46,0 ( Transmitted code power < 46,5
	dBm
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