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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.

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.

NEXT CHANGED SECTION

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 can be found in section 8.

9.1.1.2.1
CPICH RSCP

9.1.1.2.1.1
Inter frequency measurement relative accuracy requirement

The relative accuracy of CPICH RSCP in the 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 9.5 are valid under the following conditions:


CPICH_RSCP1,2 ( -114 dBm.

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

Table 9.5 CPICH_RSCP Inter frequency relative accuracy

Parameter
Unit
Accuracy [dB]
Conditions



Normal condition
Extreme condition
Io [dBm]

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

9.1.1.2.1.2
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 table9.7 are valid under the following conditions:
· CPICH_RSCP1,2 ( -114 dBm.
· 
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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]

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

NEXT CHANGED SECTION

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
[  ]


NEXT CHANGED SECTION

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]

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]

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]

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 WIDE BAND 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]

RECEIVED TOTAL WIDE BAND POWER
dB
( 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

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

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 9-48 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

9.2.1.6.1.1
3.84 Mcps TDD option

Table 9.41 RX Timing Deviation accuracy 

Parameter
Unit
Accuracy [chip]
Conditions




Range [chips]

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

9.2.1.6.1.2
1.28 Mcps TDD option

Table 9.41A
Parameter
Unit
Accuracy
Conditions




Range [chips]

RX Timing Deviation
Chips period
+/- 0.125 
-128, …, 128

NEXT CHANGED SECTION

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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