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In TS 25.215 the SIR measurement is defined as: RSCP/ISCP for both UTRAN and the UE. As the RSCP and ISCP
are both powers the SIR will not take the spreading gain into account. The current definition is more or less equal to
Ec/No, with the difference that it takes orthogonality into account in the interference estimation.

One drawback with the current definition is that the operating point for the SIR will be highly dependent on the
spreading factor (SF) used, as the RSCP is proportional to the chip energy. The SIR will change every time the SF
changes and will therefore require a large dynamic range only because the change of SF. Note that this is valid for the
donwlink SIR only, as the SF is fixed to 256 for the uplink DPCCH where the SIR is measured. To be consistent the
same definition of SIR should apply for the up- and downlink.

To reduce the range for the SIR measurement it is proposed that the SIR shall be proportional the energy per channel
coded bit, e.g. add the spreading gain per channel coded bit to the SIR.

The proposed definition of the SIR will then be:

SIR = (RSCP/ISCP)×(SF/2) for the downlink (measured in the UE)

SIR = (RSCP/ISCP)×SF for the uplink (measured by UTRAN)

In TS 25.215 section 5.1.3 the ISCP is defined for UE measurements. In the UTRAN section ISCP is not separately
defined. As there is no requirement for the ISCP to be reported separately and the ISCP is only used in the definition
of the SIR it is proposed to remove section 5.1.3 and introduce the definition of ISCP together with the definition of
SIR, for both the UE and UTRAN. It is also proposed to include the definition of RSCP together with the definition of
the SIR.

Together with the proposed change of SIR definition a clarification of the definition of RSCP is proposed.

The RSCP is Received Signal Code Power i.e. the received power on one code and has actually nothing to to with the
spreading factors, integration periods etc. Moreover, power has nothing to do with the despreading, although you
cannot estimate the power without doing a despreading of the signal if there is interference and noise at the antenna
input. Therefore the term de-spreading used in the current definition is somewhat missleading. The same goes for the
definition of the ISCP=Interference Signal Code Power, but here we have to be careful to note the ISCP shall only
measure the non-orthogonal part of the interference.

It is therefore proposed to modify the definition of RSCP and ISCP by removing the term "after de-spreading" from the
current definitions.

Also the abbrevation RL=Radio Link is added in section 3.3.
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3 Definitions, symbols and abbreviations

3.1 Definitions
 For the purposes of the present document, the following definitions apply:

<defined term>: <definition>.

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

<symbol> <Explanation>

3.3 Abbreviations
For the purposes of the present document, the following abbreviations apply:

BER Bit Error Rate
BLER Block Error Rate
Ec/No Received energy per chip divided by the power density in the band
ISCP Interference Signal Code Power
RL                       Radio Link
RSCP Received Signal Code Power

RSSI Received Signal Strength Indicator
SIR Signal to Interference Ratio

4 Control of UE/UTRAN measurements
In this chapter the general measurement control concept of the higher layers is briefly described to provide an
understanding on how L1 measurements are initiated and controlled by higher layers.

L1 provides with the measurement specifications a toolbox of measurement abilities for the UE and the UTRAN.
These measurements can be differentiated in different measurement types: intra-frequency, inter-frequency, inter-
system, traffic volume, quality and internal measurements (see [14]).
In the L1 measurement specifications the measurements, see chapter 5, are distinguished between measurements in the
UE (the messages will be described in the RRC Protocol) and measurements in the UTRAN (the messages will be
described in the NBAP and the Frame Protocol).

To initiate a specific measurement the UTRAN transmits a ‘measurement control message’ to the UE including a
measurement ID and type, a command (setup, modify, release), the measurement objects and quantity, the reporting
quantities, criteria (periodical/event-triggered) and mode (acknowledged/unacknowledged), see [14].
When the reporting criteria is fulfilled the UE shall answer with a ‘measurement report message’ to the UTRAN
including the measurement ID and the results.
In idle mode the measurement control message is broadcast in a System Information.

Intra-frequency reporting events, traffic volume reporting events and UE internal measurement reporting events
described in [14] define events which trigger the UE to send a report to the UTRAN. This defines a toolbox from
which the UTRAN can choose the needed reporting events.
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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.

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 after de-spreading measured on
the pilot bits of the CPICH. The reference point for the RSCP is the antenna connector at the
UE.

Applicable for Idle, Connected Intra, Connected Inter
Range/mapping

5.1.2 RSCP

Definition Received Signal Code Power, the received power on one code after de-spreading 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

5.1.3       ISCP

Note that it is not a requirement that the ISCP shall be possible to report to higher layers. The ISCP
is defined in this section because it is included in the definition of SIR.

Definition Interference Signal Code Power, the interference on the received signal after de-spreading.
Only the non-orthogonal part of the interference is included in the measurement. The reference
point for the ISCP is the antenna connector at the UE.
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5.1.4 SIR

Definition Signal to Interference Ratio, defined as: the (RSCP/ISCP)×(SF/2) divided by ISCP. 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

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

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 CPICH. The reference point for Ec/No is
the antenna connector at the UE.

Applicable for Idle, Connected Intra, Connected Inter
Range/mapping

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
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5.1.9 Physical channel BER

Definition The physical channel BER is an estimation of the average bit error rate (BER) before channel
decoding of the DPDCH data after RL combination. At most it shall be possible to report a
physical channel BER estimate at the end of each TTI for the transferred TrCh's, e.g. for TrCh’s
with a TTI of x ms a x ms averaged physical channel BER shall be possible to report every x
ms.

Applicable for Connected Intra
Range/mapping

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

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.

Applicable for Connected Inter, Connected Intra
Range/mapping Time difference is given with the resolution of one chip with the range [0, …, 9830399] chips.
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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= TRxSFNj  - TRxSFNi, 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 CPICH slot from cell j
TCPICHRxi is the time when the UE receives the CPICH slot from cell i that is closest in time to the
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 0.5 chip with the range [-1279, …, 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 Always positive.

5.2 UTRAN measurement abilities
The structure of the table defining a UTRAN measurement quantity is shown below:

Column field Comment
Definition Contains the definition of the measurement.
Range/mapping Gives the range and mapping to bits for the measurements quantity.

5.2.1 RSSI

Definition Received Signal Strength Indicator, the wide-band received power within the UTRAN uplink
carrier channel bandwidth in an UTRAN access point. The reference point for the RSSI
measurements shall be the antenna connector.

Range/mapping
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5.2.2 SIR

Definition Signal to Interference Ratio, is defined as: the (RSCP/ISCP)×SF divided by the ISCP.
Measurement shall be performed on the DPCCH after RL combination in Node B. The reference
point for the SIR measurements shall be the antenna connector.

where:

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

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

SF=The spreading factor used on the DPCCH.
Range/mapping


