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5.3 CellReselection in Connected Mode

5.3.1 UTRA Radio Access Technology
5.3.1.1 General

This section specifies cell reselection procedures in UTRAN connected mode. 

The UE shall select a suitable cell and radio access technology based on connected mode radio measurements and cell reselection criteria.

Figure 1 shows the states and procedures in the cell reselection process in connected mode.
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Figure 1. UTRAN Connected mode cell  reselection

Transition from idle mode to connected mode is described in section [5.2].

For UTRAN connected mode, RRC connection mobility tasks are specified in [25.331].  In some states the UE shall perform cell  reselection procedures.

When a cell reselection is triggered, the UE shall evaluate the cell reselection criteria based on radio measurements, and if a better cell is found that cell is selected, procedure Cell reselection (see 5.3.1.4). If the change of cell implies a change of radio access technology, the RRC connection is released, and the UE enters idle mode. If no suitable cell is found in the cell reselection procedure, the RRC connection is released, and the UE enters idle mode.

When the UE has data to transmit, and there is no restriction for the UE to reselect cell (see [25.331]),.the UE shall use the Immediate cell evaluation procedure (see 5.3.1.3) to select the best suitable cell prior to the access attempt, according to the immediate cell evaluation criteria. Constraints on the use of this procedure are specified in [25.331].

When an immediate cell reselection is triggered, the UE shall use the Initial cell reselection procedure (see 5.3.1.2) to find a suitable cell. The cases where this may be triggered are specified in [25.331]. One example where this procedure is triggered is at radio link failure, where the UE may trigger an initial cell reselection in order to request re-establishment of the RRC connection. If the UE is unable to find a suitable cell, the UE shall release the RRC connection and enter idle mode. 

5.3.1.2 Initial Cell Re-selection Procedure

5.3.1.2.1 Description

Triggers for the Initial cell re-selection procedure are specified in [25.331]. 

When the Initial cell reselection procedure is triggered, the UE shall attempt to find a suitable cell belonging to the selected PLMN according to the following steps:

1. The UE shall scan all RF channels of the UTRA band to find a suitable cell. The UE may optimise this search by using stored information of carrier frequencies and optionally also scrambling code information from previously received measurement control information elements. 

2. After the UE has found one suitable cell for the selected PLMN, the UE shall create a candidate list consisting of this cell and its neighbouring UTRA cells, as received in measurement control information via the selected cell.

3. For each cell on the candidate list fulfilling all criteria for a suitable cell, see Fel! Hittar inte referenskälla., except the cell selection criteria, calculate the cell selection value, S, and the quality value, Q, defined in 5.3.1.2.2.

4. Among the cells with S > 0 select the cell with the highest Q value.

If the UE is unable to find any suitable cell, the UE shall release the RRC connection and enter idle mode. 

5.3.1.2.2 Criteria

The cell selection value, S, is defined as follows.
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S 
Cell Selection value, (dB)

Cell_selection_and_reselection_quality_measure
Choice of measurement (CPICH Rx Ec/N0 or CPICH Rx SIR) to use as quality measures Q (read in system information). Note 1.

Q
Quality value. The quality of the received signal, (CPICH Rx Ec/N0 or CPICH Rx SIR) (dB)

Qmin
Minimum required quality level in the cell (read in system information and dependent on the quantity to measure), (dB)

Pcompensation
max(UE_TXPWR_MAX_RACH – P_MAX, 0), (dB)

UE_TXPWR_MAX_RACH
Maximum TX power level an UE may use when accessing the cell on RACH (read in system information), (dBm)

P_MAX
Maximum RF output power of the UE, (dBm)

(Note 1: The work in order to support the CPICH Rx SIR measurement is in progress in RAN WG4 and may inpact the use of that measurement in this document)
The initial cell re-selection criterion is fulfilled if:
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5.3.1.3 Immediate Cell Evaluation Procedure

5.3.1.3.1 Description

The Immediate Cell Evaluation procedure is used by the UE to perform a quick evaluation of the quality of the intra-frequency cells. Based on this information, the UE shall select the best cell among the cells on the same frequency, according to the criteria defined in the next section. 

The immediate cell evaluation procedure shall be triggered prior to RACH and CPCH (FFS) transmission, if not restrictions specified in [4] inhibits use of the procedure.

The following steps shall be carried out when an immediate cell evaluation has been triggered:

1. The candidate list of potential cells consists of the cells for intra-frequency measurements in system information of the serving cell. However, if UE dedicated measurements control information has been assigned to the UE in the serving cell, the candidate list consists of the cells for intra-frequency measurements included in this UE dedicated measurement control information.

2. Calculate the Q value and the S value for each cell on the candidate list.

3. Select the neighbouring cell that fulfils the criteria in 5.3.1.3.2 best.

5.3.1.3.2 Criteria

The UE shall select a new cell if the following criteria are fulfilled.
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Sn 
Cell Selection value of the neighbouring cell, (dB)

Cell_selection_and_reselection_quality_measure
Choice of measurement (CPICH Rx Ec/N0 or CPICH Rx SIR) to use as quality measures Qn  and Qs (read in system information). Note 1.

Qn
Quality of the neighbouring cell, (CPICH Rx Ec/N0 or CPICH Rx SIR), (dB)

Qs
Quality of the serving cell, (CPICH Rx Ec/N0 or CPICH Rx SIR), (dB)

Qoffsets,n
Offset between the two cells considered in the evaluation (read in system information), (dB).

(Note 1: The work in order to support the CPICH Rx SIR measurement is in progress in RAN WG4 and may inpact the use of that measurement in this document)
If more than one neighbouring cell fulfils the criteria, the UE shall choose the cell where the difference between Qn and (Qs + Qoffset) is highest. If no neighbouring cell fulfils the criteria, the UE shall keep the serving cell. 

5.3.1.4 Cell Reselection Procedure

5.3.1.4.1 Description

The purpose of the cell reselection is to look for a better cell for the UE to camp on. The serving cell is changed when a better cell is found. 

The cell reselection procedure shall be triggered in the following cases.

1) Better cell is found

2) S ( 0 

3) Downlink signalling failure [details are FFS]

4) Cell has become barred or forbidden [details are FFS]

In case 2), 3) and 4), the parameters Qhyst and Treselection shall not be considered in the criteria.

The following steps are carried out when evaluating cells for cell reselection.

1. The candidate list of potential cells consists of the cells for intra- and inter-frequency and inter-radio access technology measurements in system information of the serving cell. However, if UE dedicated measurements control information has been assigned to the UE in the serving cell, the candidate list consists of the cells for intra- and inter-frequency and inter-radio access technology measurements included in this UE dedicated measurement control information. 

2. Intra- and inter frequency cells : Calculate the Q value and the S value for each cell on the candidate list.
Inter-radio-access-technology cells: When Qs ( Qsearch, calculate the Q value of each cell on the candidate list.

3. Depending on which types of cells are on the candidate list (intra-frequency, inter-frequency and inter-radio-access technology), select the cell that fulfils the corresponding criteria best.


Better cells are prioritised in the following order when several cells fulfil their corresponding criteria:

1) Intra-frequency neighbouring cells, see 5.3.1.4.2.

2) Inter-frequency neighbouring cells, see 5.3.1.4.3.

3) Inter-radio-access-technology neighbouring cells, see 5.3.1.4.4.

5.3.1.4.2 Intra-Frequency Cell Reselection Criteria

The criteria for a better intra-frequency cell are:
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Sn 
Cell Selection value of the neighbouring cell, (dB)

Cell_selection_and_reselection_quality_measure
Choice of measurement (CPICH Rx Ec/N0 or CPICH Rx SIR) to use as quality measures Qn  and Qs (read in system information). Note 1.

Qn
Quality of the neighbouring cell, (CPICH Rx Ec/N0 or CPICH Rx SIR), (dB)

Qs
Quality of the serving cell, (CPICH Rx Ec/N0 or CPICH Rx SIR), (dB)

Qoffsets,n
Offset between the two cells considered in the evaluation (read in system information), (dB)

Qhysts
Hysteresis value of the serving cell, (dB)

Treselections
Time-to-trigger criteria for cell reselection, (s) [Note: Exact unit is FFS]

(Note 1: The work in order to support the CPICH Rx SIR measurement is in progress in RAN WG4 and may inpact the use of that measurement in this document)
The UE shall reselect the new cell, if the cell reselection criteria are fulfilled during a time interval Treselection. The value of Treselection is broadcast in system information.

5.3.1.4.3 Inter-Frequency Cell Reselection Criteria

The inter-frequency cell reselection evaluation uses the same criteria as intra-frequency cell reselections. 

5.3.1.4.4 Inter Radio Access Technology Cell Reselection Criteria

The criteria for a better inter-radio-access-technology cell are:
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Quality of the serving cell, (dB or dBm) [Note: Exact unit is FFS]
Qn




Quality of the neighbouring cell, (dB or dBm) [Note: Exact unit is FFS]
Qsearchs
Below this limit in the serving cell, the UE shall take measurements of inter-radio-access-technology cells if such entries exist in the measurement control information elements. (dB or dBm) [Note: Exact unit is FFS]
Qaccepts,n


Minimum quality required for a cell in another radio access technology. (dB or dBm) [Note: Exact unit is FFS]
Measurements on another radio access are not carried out unless the quality of the serving cell is lower than a threshold, Qsearch. 

The UE shall select an inter-radio-access-technology cell that fulfils the criteria Qn > Qaccepts,n. If more than one cell fulfils the criteria, the UE shall select the cell with the highest quality Q. 

Qaccept and Qsearch are included in the system information of the serving cell.

If no cells of the other systems fulfil the criteria, the UE shall stay on the current cell and continue to perform measurements as long as Qs < Qsearchs. 
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