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4.2 Cell Re-selection

4.2.1 Introduction

The cell reselection procedure allows the UE to select a more suitable cell and camp on it.

When the UE is in Normally Camped state on a TDD cell, the UE shall attempt to detect, synchronise and monitor intra-frequency, inter-frequency and inter-RAT cells indicated in the measurment control system information of the serving cell. If the occasions/triggers occur, as specified in 25.304, the UE shall perform the Cell Reselection Evaluation process.

4.2.2 Requirements

4.2.2.1 Measurement and evaluation of cell selection criteria Srxlev of serving cell 
The UE shall measure the PCCPCH RSCP level of the serving cell and evaluate the cell selection criterion Srxlev defined in TS25.304 for the serving cell at least PBP times per DRX cycle, where PBP is the paging block periodicity. The UE shall filter the PCCPCH RSCP measurement of the serving cell using at least 2 measurements, which are taken so that the time difference between the measurements is at least TmeasureTDD/2 (see table 4.1).

If the UE has evaluated in Nserv successive measurements that the serving cell does not fulfil the cell selection criterion Srxlex, the UE shall initiate the measurements of all neighbour cells indicated in the measurement control system information, regardless of the measurement rules currently limiting UE measurement activities.

If the UE has not found any new suitable cell based the on searches and measurements of the neighbour cells indicated in the measurement control system information for [TBD] s, the UE shall initiate cell selection procedures for the selected PLMN as defined in TS25.304. 


4.2.2.2 Measurement of intra-frequency cells
The UE shall measure PCCPCH RSCP at least every TmeasureTDD (see table 4.1) for intra-frequency cells that are detected and measured according to the measurement rules. TmeasureTDD is defined in Table 4.1.  The UE shall filter PCCPCH RSCP measurements of each measured intra-frequency cell using at least 2 measurements, which are taken so that the time difference between the measurements is at least TmeasureTDD/2. 

The filtering shall be such that the UE shall be capable of evaluating that an intra-frequency cell has become better than the serving cell within TevaluateTDD (see table 4.1), from the moment the intra-frequency cell became at least 2 dB better ranked than the current serving cell, provided that Treselection timer is set to zero and PCCPCH RSCP is used as measurement quantity for cell reselection. 

If  parameter Treselection has value different from zero, the UE shall evaluate an intra-frequency cell better than the serving cell during the Treselection time, before the UE shall reselect the new cell.


4.2.2.3   Measurement of inter-frequency TDD cells

The UE shall measure PCCPCH RSCP at least every (Ncarrier-1)  * TmeasureTDD (see table 4.1) for inter-frequency cells that are detected and measured according to the measurement rules. The parameter Ncarrier is the number of carriers used for TDD cells. The maximum number of carriers is 3 including the carrier the UE is camped on.The UE shall filter PCCPCH RSCP measurements of each measured inter-frequency cell using at least 2 measurements, which are taken so that the time difference between the measurements is at least TmeasureTDD/2.
The filtering of PCCPCH RSCP shall be such that the UE shall be capable of evaluating that an already detected inter-frequency cell has become better ranked than the serving cell within (Ncarrier-1) *  TevaluateTDD from the moment the inter-frequency cell became at least 3 dB better than the current serving cell provided that Treselection timer is set to zero. For non-detected inter-frequency cells, the filtering shall be such that the UE shall be capable of evaluating that inter-frequency cell has become better ranked than the serving cell within 30 s from the moment the inter-frequency cell became at least 3 dB better than the current serving cell provided that Treselection timer is set to zero.

If Treselection timer has a value different from zero, the UE shall evaluate an inter-frequency cell better than the serving cell during the Treselection time, before the UE shall reselect the new cell.

4.2.2.4

Measurement of inter-frequency FDD cells 

The UE shall measure the signal level CPICH Ec/Io and CPICH RSCP of each FDD neighbour cell indicated in the measurement control system information of the serving cell, according to the measurement rules defined in TS25.304, at least every TmeasureFDD (see table 4.1). The UE shall filter CPICH Ec/Io and CPICH RSCP measurements of each measured inter-frequency cell using at least 2 measurements. The measurement samples for each cell shall be as far as possible uniformly distributed over the averaging period. 

If CPICH Ec/Io is used as measurement quantity for cell reselection, the filtering shall be such that the UE shall be capable of evaluating that an already detected inter-frequency cell has become better ranked than the serving cell within NFDDcarrier * TevaluateFDD (see table 4.1) from the moment the inter-frequency cell became at least 3 dB better than the current serving cell provided that Treselection timer is set to zero. For non-detected inter-frequency cells, the filtering shall be such that the UE shall be capable of evaluating that inter-frequency cell has become better ranked than the serving cell within 30 s from the moment the inter-frequency cell became at least 3 dB better than the current serving cell provided that Treselection timer is set to zero.

If CPICH RSCP is used as measurement quantity for cell reselection, the filtering shall be such that the UE shall be capable of evaluating that an already detected inter-frequency cell has become better ranked than the serving cell within NFDDcarrier *  TevaluateFDD from the moment the inter-frequency cell became at least 5 dB better than the current serving cell provided that Treselection timer is set to zero. For non-detected inter-frequency cells, the filtering shall be such that the UE shall be capable of evaluating that inter-frequency cell has become better ranked than the serving cell within 30 s from the moment the inter-frequency cell became at least 5 dB better than the current serving cell provided that Treselection timer is set to zero.

If Treselection timer has value different from zero, the UE shall evaluate an inter-frequency cell better ranked than the serving cell during the Treselection time, before the UE shall reselect the new cell.
The ranking of the cells shall be made according to the cell reselection critera specified in TS25.304. The use of mapping functions is indicated in the broadcast.
4.2.2.5 Measurement of inter-RAT GSM cells 

The UE shall measure the signal level of each GSM neighbour cell indicated in the measurement control system information of the serving cell, according to the measurement rules defined in TS25.304, at least every TmeasureGSM (see table 4.1).  The UE shall maintain a running average of 4 measurements for each cell. The measurement samples for each cell shall be as far as possible uniformly distributed over the averaging period. 

The UE shall attempt to verify the BSIC for each of the 4 best ranked GSM BCCH carriers (the best ranked according to the cell reselection criteria defined in TS25.304) at least every 30 seconds if GSM cells are measured according to the measurement rules. If a change of BSIC is detected for one GSM cell then that GSM BCCH carrier shall be treated as a new GSM neighbour cell. 

If the UE detects a BSIC, which is not indicated in the measurement control system information, the UE shall not consider that GSM BCCH carrier in cell reselection. The UE also shall not consider the GSM BCCH carrier in cell reselection, if the UE can not demodulate the BSIC of that GSM BCCH carrier.

The UTRAN to GSM Cell Re-Selection allows a UE, supporting both radio access technologies and camped on a UTRAN cell, to re-select a GSM cell and camp on it according to the cell re-selection criteria described in TS 25.304.

4.2.2.6 Evaluation of cell reselection criteria 
The UE shall evaluate the cell re-selection criteria defined in TS 25.304 for the cells, which have new measurement results available, at least PBP times every DRX cycle. 

Cell reselection shall take place immediately after the UE has found a better suitable cell unless the UE has made cell reselection within the last 1 second.

4.2.2.7  Maximum interruption time in paging reception
UE shall perform the cell re-selection with minimum interruption in monitoring downlink channels for paging reception.

At intra-frequency cell re-selection, the UE shall monitor the downlink of current serving cell for paging reception until the UE is capable to start monitoring downlink channels of the target intra-frequency cell for paging reception. The interruption time shall not exceed 50 ms.

At inter-frequency and inter-RAT cell re-selection, the UE shall monitor the downlink of current serving cell for paging reception until the UE is capable to start monitoring downlink channels for paging reception of the target inter-frequency cell. The interruption time must not exceed T_REP + 50 ms. T_REP is the longest repetition period for the system information required to be read by the UE to camp on the cell. 

These requirements assume sufficient radio conditions, so that decoding of system information can be made without errors.

Table 4.1 TmeasureTDD, TevaluateTDD, TmeasureFDD, TevaluateFDD and TmeasureGSM
DRX cycle length [s]
Nserv  [number of successive measurements]
TmeasureTDD [s] (number of DRX cycles)
TevaluateTDD [s] (number of DRX cycles)
TmeasureFDD [s] (number of DRX cycles)
TevaluateFDD [s] (number of DRX cycles)
TmeasureGSM [s] (number of DRX cycles)

0.08*PBP
4
0.64 (8/PBP DRX cycles)
2.56 (32/PBP DRX cycles)
0.64 (8/PBP DRX cycles)
2.56 (32/PBP DRX cycles)
2.56 (32/PBP DRX cycles)

0.16*PBP
4
0.64 (4/PBP)
2.56 (16/PBP)
0.64 (4/PBP)
2.56 (16/PBP)
2.56 (16/PBP)

0.32*PBP
4
1.28 (4/PBP)
5.12 (16/PBP)
1.28 (4/PBP)
5.12 (16/PBP)
5.12 (16/PBP)

0.64*PBP
4
1.28 (2/PBP)
5.12 (8/PBP)
1.28 (2/PBP)
5.12 (8/PBP)
5.12 (8/PBP)

1.28*PBP
2
1.28 (1/PBP)
6.4 (5/PBP)
1.28 (1/PBP)
6.4 (5/PBP)
6.4 (5/PBP)

2.56*PBP
2
2.56 (1/PBP)
7.68 (3/PBP) 
2.56 (1/PBP)
7.68 (3/PBP) 
7.68 (3/PBP)

5.12*PBP
1
5.12 (1/PBP)
10.24 (2/PBP)
5.12 (1/PBP)
10.24 (2/PBP)
10.24 (2/PBP)

In idle mode, UE shall support DRX cycles lengths 0.64, 1.28, 2.56 and 5.12 s, according to [16].


4.2.2.8  Numbers of cells in neighbouring cell list
The UE shall be capable of monitoring 32 intra-frequency TDD cells (including serving cell), 32 inter-frequency cells (including TDD Mode cells and FDD Mode cells if FDD is supported by the UE). The TDD inter-frequency cells can be located on two additional frequencies besides the serving cell and the inter-frequncy FDD cells can be located on up to 3 carriers. In addition the UE shall be able to monitor 32 GSM carriers if GSM is supported by the UE. UE measurement activity is controlled by measurement rules defined in in TS25.304, allowing the UE to limit its measurment activity if certain conditions are fulfilled. 
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