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1. Introduction

The aim of this document is to define ranges for some timing measurementsin TS 25.215.

2. UE Rx-Tx time difference and Round trip time

Infigure 1 the internal timing in the UE is shown. The UE isin soft handover with 3 radio links in the active set,
indexed i, j and k in the figure.
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Figurel UE internal timing

The receiving window in the UE is set to 2a where a=(128+20)=148 chips, see TS 25.214 section 4.3.3. The UE Rx-
Tx timing is defined as the difference in time between the Te 1« and the time for reception of the donwlink frame from
the cellsin the active set, e.g.: Tuerx - Tuerx, Where:

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

Tuerx IS the time when the first significant path of the downlink DPCH frame from the measured radio link is received
inthe UE.

To isdefined in TS 25.211 section 7.1.3 and equals 1024 chips.

The UE Rx-Tx time difference will therefore always be within the interval Tota.

Asthe UE Rx-Tx time difference is intended to be used for positioning applications and taking into account that the
SFN-SFN observed time difference type 2 has a resolution of ¥z chip, it is proposed that thisis valid also for the UE
Rx-Tx time difference measurement.

The UE Rx-Tx time difference is given with the resolution of ¥ chip with the range [876
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3. Observed time difference to GSM cell

The measurement of “Observed time difference to GSM cell” is shown in figure 1.
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Figure2 Measuring the Observed time differenceto GSM cell

Asthe GSM 51-multiframe structure is repeated every 51 GSM frames, the upper range for the measurement is one
multiframe, e.g. 3060/13 ms. One possible usage of the measurement is to position the CM-pattern for measuring on
GSM cells. As positioning is made in entire slots an upper limit of the resolution could be something like half a slot ~
1/3 ms. There could be gain by being able to schedule the measurements with a finer resolution if several GSM-cells
shall be measured within a TGL. A resolution of 1/13ms» 76.9 s (approx. 0.13 GSM dlots) will give 3060 values of
the timing measurement, requiring 12 bits. With 12 bits 4096 values can be represented and therefore it is proposed to
divide the range of the measurement into 4096 intervals corresponding to a resolution of 3060/(4096* 13) ms» 57.5 ns
(approx. 0.1 GSM-dlot).

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.
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5.1.11 CFN-SFN observed time difference

Definition

The CFN-SFN observed time difference to cell is defined as: OFF" 38400+ T, where:

Tm= Trxsen - (Tuerx-To), given in chip units with the range [0, 1, ..., 38399] chips

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

To is defined in TS 25.211 section 7.1.3.

Trxsen IS time at the beginning of the next received neighbouring P-CCPCH frame after the time
instant Tuerx-Toin the UE. If the next neighbouring P-CCPCH frame is received exactly at Tuerx-
To then TRxSFNzTUETx'TO (Wthh leads to TmZO)_

and

OFF=(CFNm-SFN) mod 256, given in number of frames with the range [0, 1, ..., 255] frames
CFNry is the connection frame number for the UE transmission of an uplink DPCCH/DPDCH
frame at the time Tyerx.

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.

5.1.12 SFN-SFN observed time difference

Definition

Type 1:

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

Tm= Trxsenj - Trxseni, given in chip units with the range [0, 1, ..., 38399] chips

Trxsrnj IS the time at the beginning of a received neighbouring P-CCPCH frame from cell j.
Trxseni 1S time at the beginning of the next received neighbouring P-CCPCH frame from cell i
after the time instant Trxsrnj in the UE. If the next neighbouring P-CCPCH frame is received
exactly at Trxsrnj then Trxseni= Trxseni (Which leads to Tm=0).

and

OFF=(SFN;j- SFN;) mod 256, given in number of frames with the range [0, 1, ..., 255] frames
SFN; = the system frame number for downlink P-CCPCH frame from cell j in the UE at the time
TrRxsFN;-

SFN; = the system frame number for the P-CCPCH frame from cell i received in the UE at the
time Trxseni-

Type 2:

The relative timing difference between cell j and cell i, defined as TcpicHryj - TcpicHrxi, Where:
TcricHryj IS the time when the UE receives one CPICH slot from cell

TcricHryi 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: ldle, 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

Alwayspesitive-The UE Rx-Tx time difference is given with the resolution of %hip with the range
[876, ..., 1172] chips.
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5.1.15 Observed time difference to GSM cell

Definition

The Observed time difference to GSM cell is defined as: Trxesmi- Trxseni, Where:

Trxseni_iS the time at the beginning of the P-CCPCH frame with SEN=0 from cell i

Trxcsmi_iS the time at the beginning of the GSM BCCH 51-multiframe from GSM cell | received
closest in time after the time Tgrxseni. If the next GSM multiframe is received exactly at Tryseni
then Trxesmi =T rxseni(Which leads to Trxesmi - Trxseni= 0) GSM cell j is defined by the BCCH
frequency and the BSIC used in the cell.

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.

5.2

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

5.2.2 SIR

Definition

Signal to Interference Ratio, is defined as the RSCP 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.

Range/mapping

5.2.3

Transmitted carrier power

Definition

Transmitted carrier power, is the total transmitted power on one carrier from one UTRAN
access point. Measurement shall be possible on any carrier transmitted from the UTRAN
access point. The reference point for the total transmitted power measurement shall be the
antenna connector. In case of Tx diversity the total transmitted power for each branch shall be
measured.

Range/mapping

5.24

Transmitted code power

Definition

Transmitted code power, is the transmitted power on one carrier, one scrambling code and one
channelisation code. Measurement shall be possible on any channelisation code transmitted
from the UTRAN access point. The reference point for the transmitted code power
measurement shall be the antenna connector. In case of Tx diversity the transmitted code
power for each branch shall be measured.

Range/mapping
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525 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. Measurement shall be possible to
perform on any transport channel after RL combination in Node B. BLER estimation is only
required for transport channels containing CRC.

Range/mapping

5.2.6 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 in Node B. 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.

Range/mapping

5.2.7 Round trip time

Note: Thereation
needs clarification.

between this measurement and the TOA measur ement defined by WG2

Definition

Round trip time (RTT), is defined as

RTT = TRX — TTx, where

Ttx = The time of transmission of the beginning of a downlink DPCH frame to a UE.

Trx = The time of reception of the beginning (the first significant path) of the corresponding
uplink DPCCH/DPDCH frame from the UE.

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

Measurement shall be possible on DPCH for each RL transmitted from an UTRAN access point
and DPDCH/DPCCH for each RL received in the same UTRAN access point.

Range/mapping

The Round trip time is given with the resolution of “%hip with the range [876  , 2923.5] chips.
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