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5
Measurement abilities for UTRA FDD

In this chapter  the physical layer measurements reported to higher layers (this may also include UE internal measurements not reported over the air-interface) are defined. The GSM measurements are required only from the GSM capable terminals. The TDD measurements are required only from the terminals that are capable to operate in TDD mode.
5.1
UE measurement abilities

The structure of the table defining a UE measurement quantity is shown below:

Column field
Comment

Definition
Contains the definition of the measurement.

Applicable for
States if a measurement shall be possible to perform in Idle mode and/or Connected mode. For connected mode also information of the possibility to perform the measurement on intra-frequency and/or inter-frequency are given.

The following terms are used in the tables:

Idle = Shall be possible to perform in idle mode

Connected Intra = Shall be possible to perform in connected mode on an intra-frequency

Connected Inter = Shall be possible to perform in connected mode on an inter-frequency

Range/mapping
Gives the range and mapping to bits for the measurements quantity.

5.1.1
CPICH RSCP

Definition
Received Signal Code Power, the received power on one code measured on the pilot bits of the Primary CPICH. The reference point for the RSCP is the antenna connector at the UE.

Applicable for
Idle, Connected Intra, Connected Inter

Range/mapping
CPICH RSCP is given with a resolution of 1 dB with the range [-115, ..., -25] dBm. CPICH RSCP shall be reported in the unit CPICH_RSCP_LEV where:

CPICH_RSCP_LEV _00: CPICH RSCP < –115 dBm

CPICH_RSCP_LEV _01: -115 dBm ( CPICH RSCP < –114 dBm

CPICH_RSCP_LEV _02: -114 dBm ( CPICH RSCP < –113 dBm

...

CPICH_RSCP_LEV _89: -27 dBm ( CPICH RSCP < -26 dBm

CPICH_RSCP_LEV _90: -26 dBm ( CPICH RSCP < -25 dBm

CPICH_RSCP_LEV _91: -25 dBm ( CPICH RSCP

5.1.2
PCCPCH RSCP

Definition
Received Signal Code Power, the received power on one code measured on the PCCPCH from a TDD cell. The reference point for the RSCP is the antenna connector at the UE.


Note:

The RSCP can either be measured on the data part or the midamble of a burst, since there is no power difference between these two parts. However, in order to have a common reference, measurement on the midamble is assumed.

Applicable for
Idle, Connected Inter

Range/mapping
PCCPCH RSCP is given with a resolution of 1 dB with the range [-115, ..., -25] dBm. PCCPCH RSCP shall be reported in the unit PCCPCH _RSCP_LEV where:

PCCPCH _RSCP_LEV _00: PCCPCH RSCP < –115 dBm

PCCPCH _RSCP_LEV _01: -115 dBm ( PCCPCH RSCP < –114 dBm

PCCPCH _RSCP_LEV _02: -114 dBm ( PCCPCH RSCP < –113 dBm

...

PCCPCH _RSCP_LEV _89: -27 dBm ( PCCPCH RSCP < -26 dBm

PCCPCH _RSCP_LEV _90: -26 dBm ( PCCPCH RSCP < -25 dBm

PCCPCH _RSCP_LEV _91: -25 dBm ( PCCPCH RSCP

5.1.3
RSCP

Definition
Received Signal Code Power, the received power on one code measured on the pilot bits of the DPCCH after RL combination. The reference point for the RSCP is the antenna connector at the UE.

Applicable for
Connected Intra

Range/mapping
RSCP is given with a resolution of 1 dB with the range [-115, ..., -40] dBm. RSCP is given with a resolution of 1 dB with the range [-115, ..., -25] dBm. RSCP shall be reported in the unit RSCP_LEV where:

RSCP_LEV _00: RSCP < –115 dBm

RSCP_LEV _01: -115 dBm ( RSCP < –114 dBm

RSCP_LEV _02: -114 dBm ( RSCP < –113 dBm

...

RSCP_LEV _89: -27 dBm ( RSCP < -26 dBm

RSCP_LEV _90: -26 dBm ( RSCP < -25 dBm

RSCP_LEV _91: -25 dBm ( RSCP

5.1.4
SIR

Definition
Signal to Interference Ratio, defined as: (RSCP/ISCP)((SF/2). The SIR shall be measured on DPCCH after RL combination. The reference point for the SIR is the antenna connector of the UE.

where:

RSCP = Received Signal Code Power, the received power on one code measured on the pilot bits.

ISCP = Interference Signal Code Power, the interference on the received signal measured on the pilot bits. Only the non-orthogonal part of the interference is included in the measurement.


SF=The spreading factor used.

Applicable for
Connected Intra

Range/mapping
SIR is given with a resolution of 0.5 dB with the range [-11, ..., 20] dB. SIR shall be reported in the unit UE_SIR where:

UE_SIR_00: SIR < –11.0 dB

UE_SIR_01: -11.0 dB ( SIR < –10.5 dB

UE_SIR_02: -10.5 dB ( SIR < –10.0 dB

...

UE_SIR_61: 19.0 dB ( SIR < 19.5 dB

UE_SIR_62: 19.5 dB ( SIR < 20.0 dB

UE_SIR_63: 20.0 dB ( SIR

5.1.5
UTRA carrier RSSI

Definition
Received Signal Strength Indicator, the wide-band received power within the relevant channel bandwidth. Measurement shall be performed on a UTRAN downlink carrier. The reference point for the RSSI is the antenna connector at the UE.

Applicable for
Idle, Connected Intra, Connected Inter

Range/mapping
UTRA carrier RSSI is given with a resolution of 1 dB with the range [-94, ..., -32] dBm. UTRA carrier RSSI shall be reported in the unit UTRA_carrier_RSSI_LEV where:

UTRA_carrier_RSSI_LEV _00: UTRA carrier RSSI < –94 dBm

UTRA_carrier_RSSI_LEV _01: -94 dBm ( UTRA carrier RSSI < –93 dBm

UTRA_carrier_RSSI_LEV _02: -93 dBm ( UTRA carrier RSSI < –92 dBm

...

UTRA_carrier_RSSI_LEV _61: -32 dBm ( UTRA carrier RSSI < -33 dBm

UTRA_carrier_RSSI_LEV _62: -33 dBm ( UTRA carrier RSSI < -32 dBm

UTRA_carrier_RSSI_LEV _63: -32 dBm ( UTRA carrier RSSI

5.1.6
GSM carrier RSSI

Definition
Received Signal Strength Indicator, the wide-band received power within the relevant channel bandwidth. Measurement shall be performed on a GSM BCCH carrier. The reference point for the RSSI is the antenna connector at the UE.

Applicable for
Idle, Connected Inter

Range/mapping
According to the definition of RXLEV in GSM 05.08.

5.1.7
CPICH Ec/No

Definition
The received energy per chip divided by the power density in the band. The Ec/No is identical to RSCP/RSSI. Measurement shall be performed on the Primary CPICH. The reference point for Ec/No is the antenna connector at the UE.

Applicable for
Idle, Connected Intra, Connected Inter

Range/mapping
CPICH Ec/No is given with a resolution of 1 dB with the range [-24, ..., 0] dB. CPICH Ec/No shall be reported in the unit CPICH_Ec/No where:

CPICH_Ec/No _00: CPICH Ec/No < –24 dB

CPICH_Ec/No _01: -24 dB ( CPICH Ec/No < –23 dB

CPICH_Ec/No _02: -23 dB ( CPICH Ec/No < –22 dB

...

CPICH_Ec/No _23: -2 dB ( CPICH Ec/No < -1 dB

CPICH_Ec/No _24: -1 dB ( CPICH Ec/No < 0 dB

CPICH_Ec/No _25: 0 dB ( CPICH Ec/No

5.1.8
Transport channel BLER

Definition
Estimation of the transport channel block error rate (BLER). The BLER estimation shall be based on evaluating the CRC on each transport block after RL combination. BLER estimation is only required for transport channels containing CRC. In connected mode the BLER shall be possible to measure on any transport channel. If requested in idle mode it shall be possible to measure the BLER on transport channel PCH.

Applicable for
Idle, Connected Intra

Range/mapping
The Transport channel BLER shall be reported for 0 ( Transport channel BLER ( 1 in the unit BLER_dB where:


BLER_dB_00: Transport channel BLER = 0

BLER_dB_01: -( < Log10(Transport channel BLER) < -4.03

BLER_dB_02: -4.03 ( Log10(Transport channel BLER) < -3.965

BLER_dB_03: -3.965 ( Log10(Transport channel BLER) < -3.9

...

BLER_dB_61: -0.195 ( Log10(Transport channel BLER) < -0.13

BLER_dB_62: -0.13 ( Log10(Transport channel BLER) < -0.065

BLER_dB_63: -0.065 ( Log10(Transport channel BLER) ( 0

5.1.9


















5.1.10
UE transmitted power

Definition
The total UE transmitted power on one carrier. The reference point for the UE transmitted power shall be the UE antenna connector.

Applicable for
Connected Intra

Range/mapping
UE transmitted power is given with a resolution of 1 dB with the range [-50, ..., 33] dBm. UE transmitted power shall be reported in the unit UE_TX_POWER where:

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

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

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

...

UE_TX_POWER _102 31 dBm ( UE transmitted power < 32 dBm

UE_TX_POWER _103: 32 dBm ( UE transmitted power < 33 dBm

UE_TX_POWER _104: 33 dBm ( UE transmitted power < 34 dBm

5.1.11
CFN-SFN observed time difference

Definition
The CFN-SFN observed time difference to cell is defined as: OFF(38400+ Tm, where:

Tm= TRxSFN  - (TUETx-T0), given in chip units with the range [0, 1, …, 38399] chips

TUETx is the time when the UE transmits an uplink DPCCH/DPDCH frame.

T0 is defined in TS 25.211 section 7.1.3.

TRxSFN  is time at the beginning of the next received neighbouring P-CCPCH frame after the time instant TUETx-T0in the UE. If the next neighbouring P-CCPCH frame is received exactly at TUETx-T0 then TRxSFN=TUETx-T0 (which leads to Tm=0).
and

OFF=(CFNTx-SFN) mod 256, given in number of frames with the range [0, 1, …, 255] frames

CFNTx is the connection frame number for the UE transmission of an uplink DPCCH/DPDCH frame at the time TUETx.

SFN = the system frame number for the neighbouring P-CCPCH frame received in the UE at the time TRxSFN.

In case the inter-frequency measurement is done with compressed mode, the value for the parameter OFF is always reported to be 0.

In case that the SFN measurement indicator indicates that  the UE does not need to read cell SFN of the target neighbour cell, the value of  the parameter OFF is always be set to 0.

Note: In Compressed mode it is not required to read cell SFN of the target neighbour cell.

Applicable for
Connected Inter, Connected Intra

Range/mapping
Time difference is given with the resolution of one chip with the range [0, …, 9830399] chips.

5.1.12
SFN-SFN observed time difference

Definition
Type 1:

The SFN-SFN observed time difference to cell is defined as: OFF(38400+ Tm, where:

Tm= TRxSFNi  - TRxSFNj, given in chip units with the range [0, 1, …, 38399] chips

TRxSFNj is the time at the beginning of a received neighbouring P-CCPCH frame from cell j.

TRxSFNi  is time at the beginning of the next received neighbouring P-CCPCH frame from cell i after the time instant TRxSFNj in the UE. If the next neighbouring P-CCPCH frame is received exactly at TRxSFNj then TRxSFNj= TRxSFNi (which leads to Tm=0).
and

OFF=(SFNj- SFNi) mod 256, given in number of frames with the range [0, 1, …, 255] frames

SFNj = the system frame number for downlink P-CCPCH frame from cell j in the UE at the time TRxSFNj.

SFNi = the system frame number for the P-CCPCH frame from cell i received in the UE at the time TRxSFNi.

Type 2:

The relative timing difference between cell j and cell i, defined as TCPICHRxj - TCPICHRxi, where:

TCPICHRxj is the time when the UE receives one Primary CPICH slot from cell j

TCPICHRxi is the time when the UE receives the Primary CPICH slot from cell i that is closest in time to the Primary CPICH slot received from cell j

Applicable for
Type 1: Idle, Connected Intra

Type 2: Idle, Connected Intra, Connected Inter

Range/mapping
Type 1: Time difference is given with a resolution of one chip with the range [0, …, 9830399] chips.

Type 2: Time difference is given with a resolution of 0.25 chip with the range [-1279.75, …, 1280] chips.

5.1.13
UE Rx-Tx time difference

Definition
The difference in time between the UE uplink DPCCH/DPDCH frame transmission and the first significant path, of the downlink DPCH frame from the measured radio link. Measurement shall be made for each cell included in the active set.

Note: The definition of "first significant path" needs further elaboration.

Applicable for
Connected Intra

Range/mapping
 The UE Rx-Tx time difference is given with the resolution of 0.25 chip with the range [876, …, 1172] chips.

5.1.14
Observed time difference to GSM cell

Definition
The Observed time difference to GSM cell is defined as: TRxGSMj - TRxSFNi, where:

TRxSFNi  is the time at the beginning of the P-CCPCH frame with SFN=0 from cell i.
TRxGSMj  is the time at the beginning of the GSM BCCH 51-multiframe from GSM frequency j received closest in time after the time TRxSFNi. If the next GSM multiframe is received exactly at TRxSFNi then TRxGSMj =TRxSFNi (which leads to TRxGSMj - TRxSFNi = 0). The timing measurement shall reflect the timing situation when the most recent (in time) P-CCPCH with SFN=0 was received in the UE.

Applicable for
Idle, Connected Inter

Range/mapping
The Observed time difference to GSM cell is given with the resolution of 3060/(4096*13) ms with the range [0, …, 3060/13-3060/(4096*13)] ms.

5.1.15
UE GPS Timing of Cell Frames for LCS

Definition
The timing between cell j and GPS Time Of Week. TUE-GPSj is defined as the time of occurrence of a specified UTRAN event according to GPS time. The specified UTRAN event is the beginning of a particular frame (identified through its SFN) in the first significant multipath of the cell j CPICH, where cell j is a cell within the active set.

Applicable for
Connected Intra, Connected Inter

Range/mapping
The resolution of TUE-GPSj is 1S. The range is from 0 to 6.04×1011 S.

6
Measurements for UTRA FDD

6.1
UE measurements

6.1.1
Compressed mode

6.1.1.1
Use of compressed mode/dual receiver for monitoring

A UE shall, on upper layers commands, monitor cells on other frequencies (FDD, TDD, GSM).  To allow the UE to perform measurements, upper layers shall command that the UE enters in compressed mode, depending on the UE capabilities. 

In case of compressed mode decision, UTRAN shall communicate to the UE the parameters of the compressed mode, described in reference [2], 25.212.

A UE with a single receiver shall support downlink compressed mode.

Every UE shall support uplink compressed mode, when monitoring frequencies which are close to the uplink transmission frequency (i.e. frequencies in the TDD or GSM 1800/1900 bands). 

All fixed-duplex UE shall support both downlink and uplink compressed mode to allow inter-frequency handover within FDD and inter-mode handover from FDD to TDD.

Monitoring frequencies outside TDD and GSM 1800/1900 bands without uplink compressed mode is a UE capability.
UE with dual receivers can perform independent measurements, with the use of a "monitoring branch" receiver, that can operate independently from the UTRA FDD receiver branch. Such UE do not need to support downlink compressed mode.

The UE shall support one single measurement purpose within one compressed mode transmission gap. The measurement purpose of the gap is signalled by upper layers.

The following section provides rules to parametrise the compressed mode. 

6.1.1.2
Parameterisation of the compressed mode

In response to a request from upper layers, the UTRAN shall signal to the UE the compressed mode parameters. 

The following parameters characterize a transmission gap :

-
TGL: Transmission Gap Length is the duration of no transmission, expressed in number of slots. 

-
SFN: The system frame number when the transmission gap starts

-
SN: The slot number when the transmission gap starts

With this definition, it is possible to have a flexible position of the transmission gap in the frame, as defined in [2].

The following parameters characterize a compressed mode pattern :

-
TGP: Transmission Gap Period is the period of repetition of a set of consecutive frames containing up to 2 transmission gaps (*).

-
TGL: As defined above 

-
TGD: Transmission Gap Distance is the duration of transmission between two consecutive transmission gaps within a transmission gap period, expressed in number of frames. In case there is only one transmission gap in the transmission gap period, this parameter shall be set to zero.

-
PD: Pattern duration is the total time of all TGPs expressed in number of frames. 

-
SFN: The system frame number when the first transmission gap starts

-
UL/DL compressed mode selection: This parameter specifies whether compressed mode is used in UL only, DL only or both UL and DL.

-
Compressed mode method: The method for generating the downlink compressed mode gap can be puncturing, reducing the spreading factor or upper layer scheduling and is described in [2].

-
Transmit gap position mode: The gap position can be fixed or adjustable. This is defined in [2].

-
Downlink frame type: This parameter defines if frame structure type 'A' or 'B' shall be used in downlink compressed mode. This is defined in [2].

-
Scrambling code change: This parameter indicates whether the alternative scrambling code is used for compressed mode method 'SF/2'. Alternative scrambling codes are described in [3].

-
PCM: Power Control Mode specifies the uplink power control algorithm applied during recovery period after each transmission gap in compressed mode. PCM can take 2 values (0 or 1). The different power control modes are described in [4].

-
PRM: Power Resume Mode selects the uplink power control method to calculate the initial transmit power after the gap. PRM can take two values (0 or 1) and is described in [4].

In a compressed mode pattern, the first transmission gap starts in the first frame of the pattern. The gaps have a fixed position in the frames, and start in the slot position defined in [2].

 (*): Optionally, the set of parameters may contain 2 values TGP1 and TGP2, where TGP1 is used for the 1st and the consecutive odd gap periods and TGP2 is used for the even ones. Note if TGP1=TGP2 this is equivalent to using only one TGP value.

In all cases, upper layers has control of individual UE parameters. The repetition of any pattern can be stopped on upper layers command.
The UE shall support [8] simultaneous compressed mode patterns which can be used for different measurements. Upper layers will ensure that the compressed mode gaps do not overlap and are not scheduled within the same frame. Patterns causing an overlap or too long gaps will not be processed by the UE and interpreted as a faulty message.
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Figure 1 : illustration of compressed mode pattern parameters
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