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6.6.5
Algorithm for cell re‑selection from GSM to UTRAN based on cell ranking

The algorithm in this subclause shall be used for reselection from GSM to UTRAN if the conditions for the use of the cell reselection algorithm based on priority information (see subclause 6.6.6) are not satisfied.
If the 3G Cell Reselection list includes UTRAN frequencies, the MS shall, at least every 5 s update the value RLA_C for the serving cell and each of the at least 6 strongest non serving GSM cells. 

The MS shall then reselect a suitable (see 3GPP TS 25.304) UTRAN cell if:

-
for a TDD cell the measured RSCP value is equal to or greater than TDD_Qoffset for a period of 5 s and
-
for an FDD cell the following criteria are all met for a period of 5 s: 

1. its measured RSCP value exceeds the value of RLA_C for the serving cell and all of the suitable (see 3GPP TS 43.022) non-serving GSM cells by the value FDD_Qoffset,

2. its measured Ec/No value is equal or greater than the value FDD_Qmin - FDD_Qmin_Offset, and

3. its measured RSCP value is equal to or greater than FDD_RSCP_threshold.

In case of a cell reselection occurring within the previous 15 seconds, FDD_Qoffset or TDD_Qoffset is increased by 5 dB.
-
Ec/No and RSCP are the measured quantities, see subclause 8.1.5.

· FDD_RSCP_threshold equals FDD_RSCPmin – min((P_MAX – 21 dBm), 3 dB) if FDD_RSCPmin is broadcast on the serving cell, else Qrxlevmin + Pcompensation + 10 dB, if these parameters are available, otherwise the default value of FDD_RSCPmin.

· Qrxlevmin is the minimum required RX level in the UTRAN FDD cell (dBm), see 3GPP TS 25.304.

· Pcompensation is max(UE_TXPWR_MAX_RACH – P_MAX, 0) (dB), see 3GPP TS 25.304.

· UE_TXPWR_MAX_RACH is the maximum TX power level an MS may use when accessing the UTRAN FDD cell on RACH (dBm), see 3GPP TS 25.304.

· P_MAX is the maximum RF output power of the MS (dBm) in UTRAN FDD mode, see 3GPP TS 25.304.

· FDD_Qmin, FDD_Qoffset and optionally FDD_RSCPmin and FDD_Qmin_Offset are broadcast on BCCH of the serving cell.

· TDD_Qoffset is broadcast on BCCH of the serving cell.
Note 1:
The parameters required to determine if the UTRAN cell is suitable are broadcast on BCCH of the UTRAN cell. An MS may start reselection towards the UTRAN cell before decoding the BCCH of the UTRAN cell, leading to a short interruption of service if the UTRAN cell is not suitable.

Note 2:
If FDD_RSCPmin is broadcast, optimum GSM to UTRAN reselection performance is achieved if UTRAN cells at UTRAN coverage border areas are planned for +24 dBm UE power.

Note 3:
The parameter TDD_Qoffset is an absolute threshold for reselection towards a target UTRAN TDD cell.

The MS shall store the UTRAN cell RSCP suitability criterion parameters above, whenever decoded from a UTRAN FDD cell of a PLMN in the stored list of equivalent PLMNs (see 3GPP TS 24.008) while attempting to camp on the UTRAN FDD cell as part of a reselection attempt using the algorithms specified in either this sub-clause or in sub-clause 6.6.6. The mobile station shall consider stored parameters from a UTRAN FDD cell applicable to any UTRAN FDD cell on the same frequency as the cell from which the parameters were decoded, to which reselection is attempted using the algorithm in this sub-clause. The mobile station should not, but may, consider stored parameters from a UTRAN FDD cell applicable to any UTRAN FDD cell on a frequency other than that of the cell from which the parameters were decoded, to which reselection is attempted using the algorithm in this sub-clause.
When attempting reselection to a UTRAN FDD cell according to the reselection algorithm in this sub-clause, the most recently stored parameters applicable to the candidate cell are valid reselection criteria for that cell.

All stored RSCP suitabiltiy criterion parameters shall be cleared after PLMN selection (see 3GPP TS 23.122). 
Note 4:
Reselection to UTRAN FDD cells may not be optimal if two or more UTRAN FDD cells belonging to PLMNs (which may be the same or different) that may be in the equivalent PLMN list of an MS broadcast setting leading to different values of Qrxlevmin + Pcompensation. In particular, the RSCP threshold at which reselection to an FDD cell will be attempted may depend on the UMTS FDD cell to which a GSM to UMTS reselection was most recently attempted.
Note 5:
The value of For UTRAN FDD cells that are not listed as neighbour cells of GSM cells, different values for “Qrxlevmin + Pcompensation” will not impact GSM to UMTS FDD reselection, because they will never be stored for use in the reselection algorithms in 6.6.5 or 6.6.6.
The MS shall not store any suitability parameters from UTRAN FDD CSG cells.
Cell reselection to UTRAN shall not occur within 5 seconds after the MS has reselected a GSM cell from an UTRAN cell if a suitable GSM cell can be found. 

In case of a reselection attempt towards a barred UTRAN cell, the MS shall abandon further reselection attempts towards this UTRAN cell as defined by the Tbarred value on  the barred UTRAN cell (see 3GPP TS 25.331).
In case the highest ranked UTRAN cell is not suitable (see 3GPP TS 25.304) due to being part of the "list of forbidden LAs for roaming" or belonging to a PLMN which is not indicated as being equivalent to the registered PLMN, the MS may abandon further reselection attempts towards this UTRAN cell and all other cells on the same frequency, for a period of up to 20 min. If the MS has to perform cell selection, this limitation shall be removed. If the MS is redirected under GERAN control to a frequency for which the timer is running, any limitation on that frequency shall be removed.
If more than one UTRAN cell fulfils the above criteria, the MS shall select the cell with the greatest RSCP value. 

6.6.6
Algorithm for inter-RAT cell re-selection based on priority information

The algorithm in this subclause shall be used for inter-RAT cell reselection if priorities are available to the MS and thresholds are provided by the network, and if the mobile station supports priority based inter-RAT cell re-selection and priority information for the serving cell is provided by the network. A mobile station supporting E-UTRAN shall support priority based inter-RAT cell re-selection towards all the supported RATs. A mobile station not supporting E-UTRAN and supporting UTRAN and supporting priority based reselection from UTRAN to GERAN shall support priority based inter-RAT cell re-selection towards UTRAN.
The network shall provide priority information if E-UTRAN frequencies are included in the neighbour cell list; the network may provide priority information if only UTRAN frequencies are included in the neighbour cell list. If priority information is available to the mobile station and the mobile station supports priority based inter-RAT cell re-selection, the algorithm in this subclause shall be used for inter-RAT reselection towards all RATs. The rules regarding which set of priorities is valid at any given time are defined in 3GPP TS 44.018.

NOTE 1:
“Priority information” includes priorities and thresholds which are related to each UTRAN or E-UTRAN frequency (e.g. UTRAN_PRIORITY, E-UTRAN_PRIORITY, THRESH_UTRAN_high, THRESH_E-UTRAN_high) and information related to the serving cell (e.g. GERAN_PRIORITY, THRESH_GSM_low).

NOTE 2:
Throughout the specification, the phrase “neighbour cell list” will include also the E-UTRAN Neighbour Cell list where appropriate.
NOTE 3:
Priorities need to be provided also for frequencies of networks that do not support priority-based cell reselection.
If the 3G Cell Reselection list or the E-UTRAN Neighbour Cell list include frequencies of other radio access technologies, the MS shall, at least every 5 s update the value RLA_C for the serving cell and each of the at least 6 strongest non serving GSM cells.

The MS shall then reselect a suitable (see 3GPP TS 25.304 for UTRAN and 3GPP TS 36.304 for E-UTRAN) cell of another radio access technology if the criteria below are satisfied. S_non-serving_XXX is the measurement quantity of a non-serving inter-RAT cell and XXX indicates the other radio access technology/mode and is defined as follows:

-
for a UTRAN cell, is the measured RSCP value for the cell minus UTRAN_QRXLEVMIN for the cell’s frequency;

-
for a E-UTRAN cell, is the measured RSRP value for the cell minus E-UTRAN_QRXLEVMIN for the cell’s frequency.
For a GSM cell, S_GSM is defined as the C1 value for the cell (see subclause 6.4);

Cell reselection to a cell of another inter-RAT frequency shall be performed if any of the conditions below (to be evaluated in the order shown) is satisfied:

-
The S_non-serving_XXX of one or more cells of a higher priority inter-RAT frequency is greater than THRESH_XXX_high during a time interval T_reselection; in that case, the mobile station shall consider the cells for reselection in decreasing order of priority and, for cells of the same priority, in decreasing order of S_non-serving_XXX, and reselect the first cell that satisfies the conditions above;
-
The value of S_GSM is lower than THRESH_GSM_low for the serving cell and all measured GSM cells during a time interval T_reselection; in this case, the mobile station shall consider for reselection the inter-RAT cells in the following order, and reselect the first one that satisfies the following criteria:

-
cells of a lower priority inter-RAT frequency whose S_non-serving_XXX is greater than THRESH_XXX_low during a time interval T_reselection; these cells shall be considered in decreasing order of priority and, for cells of the same priority, in decreasing order of S_non-serving_XXX;
-
if no cells satisfy the criterion above, inter-RAT cells for which, during a time interval T_reselection, S_non-serving_XXX is higher than S_GSM for the serving cell by at least a specific hysteresis H_PRIO; these cells shall be considered in decreasing order of S_non-serving_XXX.
A UTRAN FDD cell shall only be reselected if, in addition to the criteria above, its measured Ec/No value is equal to or greater than FDD_Qmin - FDD_Qmin_Offset.
E-UTRAN cells which are included in the list of not allowed cells shall not be considered as candidates for cell reselection. If the strongest cells on a E-UTRAN frequency are included in the list of not allowed cells, the mobile station may reselect the strongest valid cell (see subclause 8.4.7) on that frequency.
The MS shall store the UTRAN cell RSCP suitability criterion parameters above, whenever decoded from a UTRAN FDD cell of a PLMN in the stored list of equivalent PLMNs (see 3GPP TS 24.008) while attempting to camp on the UTRAN FDD cell as part of a reselection attempt using the algorithm in this sub-clause or in sub-clause 6.6.5. The stored parameters are applicable to any UTRAN FDD cell on the same frequency as the cell from which the parameters were decoded, to which reselection is attempted using the algorithm in this sub-clause.

When attempting reselection to a UTRAN FDD cell according to the reselection algorithm in this sub-clause, the most recently stored parameters applicable to the candidate cell are valid reselection criteria for that cell.

All stored RSCP suitabiltiy criterion parameters shall be cleared after PLMN selection (see 3GPP TS 23.122). 

The MS shall not store any suitability parameters from UTRAN FDD CSG cells.

Cell reselection to a cell of another radio access technology (e.g. UTRAN or E-UTRAN) shall not occur within 5 seconds after the MS has reselected a GSM cell from an inter-RAT cell if a suitable GSM cell can be found.
If the mobile station applies either common priorities or individual priorities received through dedicated signalling and priorities are available only for some inter-RAT frequencies, cells belonging to frequencies for which no priority is available or no threshold is provided by the serving cell shall not be considered for measurement and for cell re-selection.

If a mobile station in camped normally state (see 3GPP TS 43.022) applies individual priorities received through dedicated signalling and no priority is available for the serving cell, the mobile station shall consider any GSM cell (including the serving cell) to have lowest priority (i.e. lower than the eight network configured values).
A mobile station in camped on any cell state (see 3GPP TS 43.022) shall ignore individual priorities received through dedicated signalling and shall apply priorities received from the system information of the serving cell while attempting to find a suitable cell. If the mobile station supports CS voice services, the MS shall avoid reselecting acceptable (but not suitable) E-UTRA cells regardless of the priorities provided in system information.
NOTE 4:
If the MS is camping on an acceptable cell, individual priorities are not discarded until an event leading to their deletion occurs.
In case of a reselection attempt towards a barred UTRAN cell, the MS shall abandon further reselection attempts towards this UTRAN cell as defined by the Tbarred value on the barred UTRAN cell (see 3GPP TS 25.331).
In case of a reselection attempt towards a barred E-UTRAN cell, the MS shall abandon further reselection attempts towards this E-UTRAN cell for a period of up to 20 min.

In case the MS attempts reselection to a UTRAN cell which is not suitable (see 3GPP TS 25.304) due to being part of the "list of forbidden LAs for roaming" or belonging to a PLMN which is not indicated as being equivalent to the registered PLMN, the MS may abandon further reselection attempts towards this UTRAN cell and all other cells on the same frequency, for a period of up to 20 min. If the MS has to perform cell selection, this limitation shall be removed. If the MS is redirected under GERAN control to a frequency for which the timer is running, any limitation on that frequency shall be removed.
In case the MS attempts reselection to a E-UTRAN cell which is not suitable (see 3GPP TS 36.304) due to being part of the "list of forbidden tracking areas for roaming" (see 3GPP TS 24.301), and if the MS has received the PCID to TA Mapping information element (see 3GPP TS 44.018 and 3GPP TS 44.060) for the frequency of the cell, it shall abandon further reselection attempts towards this E-UTRAN cell and any E-UTRAN cell which is known to belong to the same Tracking Area until the PCID to TA Mapping information changes in the serving cell or until cell reselection occurs. If the mobile station has not received the PCID to TA Mapping information element for the frequency of the cell, the MS may abandon further reselection attempts towards this E-UTRAN cell and all other cells on the same frequency, for a period of up to 20 min. If the MS has to perform cell selection, this limitation shall be removed. If the MS is redirected under GERAN control to a frequency for which the timer is running, any limitation on that frequency shall be removed.
In case the MS attempts reselection to a E-UTRAN cell which is not suitable (see 3GPP TS 36.304) due to belonging to a PLMN which is not indicated as being equivalent to the registered PLMN, the MS may abandon further reselection attempts towards this E-UTRAN cell and all other cells on the same frequency, for a period of up to 20 min. If the MS has to perform cell selection, this limitation shall be removed. If the MS is redirected under GERAN control to a frequency for which the timer is running, any limitation on that frequency shall be removed.
6.6.7
Cell selection and re-selection to CSG cells
6.6.7.1
Cell re-selection to CSG cells
If a mobile station is a member of at least one Closed Subscriber Group, i.e. at least one CSG ID is included in the MS’s "Allowed CSG list", then, in addition to normal cell reselection, the MS shall use an autonomous search function to detect UTRAN and/or E-UTRAN CSG cells. The autonomous search function shall at least detect previously visited allowed CSG cells, according to the performance requirements [still TBD].
NOTE 1:
The autonomous search function is implementation dependent and controls when and/or where to search for allowed CSG cells.
NOTE 2:
A cell is a CSG cell if the CSG Indicator in its system information is set to TRUE.
NOTE 3:
The "Allowed CSG list" is stored in the USIM (see 3GPP TS 31.102).
If the strongest cell (see 3GPP TS 25.304 and 3GPP TS 36.304 for the definition of the strongest cell) which the MS has detected on a UTRAN or E-UTRAN frequency during a time interval T_reselection is a suitable CSG cell (see 3GPP TS 25.304 and 3GPP TS 36.304 for suitability criteria for UTRAN and E-UTRAN CSG cells respectively), it should reselect to this cell irrespective of the cell reselection rules applicable for the cell on which the MS is currently camped.
NOTE:
Stored RSCP suitability criteria for UTRAN FDD cells (see sub-clauses 6.6.5, 6.6.6) are not applicable to cells known to be CSG cells.
The MS shall disable the autonomous search function for CSG cells if the MS has no "Allowed CSG list" or the MS’s "Allowed CSG list" is empty.
When the MS has no or an empty "Allowed CSG list", and the MS has stored "CSG PSC Split Information" or "CSG PCI Split Information", the MS shall ignore for measurement and cell re-selection cells known to be CSG cells, i.e.:

-
cells on a UTRAN frequency with PSC in the stored range "CSG PSC Split Information" for that frequency (see 3GPP TS 25.331);

-
cells on an E-UTRAN frequency with PCI in the stored range "CSG PCI Split Information" for that frequency (see 3GPP TS 36.331).

In addition, when the MS has no or an empty "Allowed CSG list", the MS may ignore for measurement and cell re-selection cells known to be CSG cells according to implementation specific means on a frequency for which no "CSG PCI Split Information" or "CSG PSC Split Information" is stored.
The network may provide information about dedicated UTRAN CSG frequencies and/or dedicated E-UTRAN CSG frequencies. In this case, the MS may use the autonomous search function only on these dedicated frequencies and on the other frequencies listed in the system information. When the MS has no or an empty "Allowed CSG list", the MS shall ignore those frequencies for measurement and cell re-selection.
The MS shall not store any suitability parameters from UTRAN FDD CSG cells.
for information only – 24.008
4.4.1
Location updating procedure

The location updating procedure is a general procedure which is used for the following purposes:

-
normal location updating (described in this subclause);

-
periodic updating (see subclause 4.4.2);

-
IMSI attach (see subclause 4.4.3);
-
indicating to the network that the MS, configured to use CS fallback and SMS over SGs, or SMS over SGs only, has entered a GERAN or UTRAN cell in NMO II or III, after intersystem change from S1 mode to Iu or A/Gb mode not due to CS fallback, the TIN indicates "GUTI" and the location area of the current cell is the same as the stored location area; or

-
indicating to the network that due to a manual CSG selection the MS has selected a CSG cell whose CSG identity is not included in the MS's Allowed CSG list.

[...]
The Mobile Equipment shall store a list of "equivalent PLMNs". This list is replaced or deleted at the end of each location update procedure, routing area update procedure and GPRS attach procedure. The stored list consists of a list of equivalent PLMNs as downloaded by the network plus the PLMN code of the registeredPLMN that downloaded the list. The stored list shall not be deleted when the MS is switched off. The stored list shall be deleted if the SIM/USIM is removed. The maximum number of possible entries in the stored list is 16.
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