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3.5
Barred cells and access control

3.5.1
Barred cells

The PLMN operator may decide not to allow MSs to camp on certain cells. (These cells may, for example, only be used for hand over traffic, i.e. calls which need to be handed over to other cells). Barred cell information is broadcast as system information to instruct MSs not to camp on these cells. The barred cell status may in fact change dynamically; hence the MS needs to regularly check the system information for this parameter.

The barred status of a cell depends on the parameters CELL_BAR_ACCESS and CELL_BAR_QUALIFY, further described in GSM 45.008. 

If a cell is barred this applies both for cell selection and reselection.

3.5.2
Prioritizing cells

In general, cell prioritization is a means of encouraging MSs to select some suitable cells in preference to others. Since the priority comparison is only between suitable cells, prioritization does not affect coverage. Operators may prefer a certain type of cell not to be selected unless it is the only suitable type. For example, umbrella cells due to their large frequency reuse distance, or microcells because the MS could be travelling too fast for them.

3.5.2.1
For cell selection

During cell selection (see subclause 3.2.1), a cell with low priority indication will only be selected if a suitable cell of normal priority cannot be found.

3.5.2.2
For cell reselection

Cell prioritization can also be achieved during cell reselection by the use of the reselection parameters optionally broadcast. Cells are reselected on the basis of a parameter called C2 and the C2 value for each cell is given a positive or negative offset to encourage or discourage MSs to reselect that cell. A full range of positive and negative offsets is provided to allow the incorporation of this feature into already operational networks. Instead of C2 a GPRS MS uses the GPRS cell reselection parameter if provided.

An MS supporting SoLSA with SoLSA subscription shall use the SoLSA cell re-selection parameters.

3.5.3
Access control

Due to problems in certain areas, Network Operators may decide to restrict access from some MSs (e.g., in case of congestion on the AGCH), and for this reason the access control mechanism is provided.

At subscription one or more access control classes are allocated to the subscriber and stored in the SIM. The information providing all authorized classes is broadcast as system information (together with a bit indicating whether emergency calls may be made). This information is modified dynamically and therefore the MS has to check the system information before each attempt to access.

The MS ignores the Access Control information when selecting a cell to camp on, i.e. it shall not reject a cell for camping on because access on that cell is not allowed.

3.5.4
Forbidden LA for regional provision of service

If the MS has received the cause "LA not allowed", it shall ignore this fact when selecting a cell to camp on, i.e. it shall not reject a cell for camping on because that cell is part of a LA where this cause has been received.

3.5.5
Barred cell due to failed network authentication check
If upper layers have determined that the network has failed an authentication check (3GPP TS 24.008), the MS shall treat this cell as if the barred status broadcasted in the system information is set and reselect another cell. The MS shall treat the cell as barred for a period equal to the MM timer T3212 minus 60 seconds if the MM authentication procedure was performed or equal to the GMM timer T3302 minus 60 seconds if the GMM authentication was performed (see 3GPP TS 24.008). If the timer T3212 or T3302 are disabled by the network a default value of 12 hours shall be used.
4.5
Cell selection process

Whenever a PLMN is selected, the MS attempts to find a suitable cell of that PLMN to camp on. Two methods of searching for a suitable cell are possible:

a)
Normal cell selection ("Normal cell selection" state) ‑ Here the MS has no prior knowledge of which RF channels are BCCH or CPBCCH carriers. It searches at least the number, given in subclause 3.2.1, of the strongest RF channels in descending order of received signal level to see which are BCCH or CPBCCH carriers. (If no BCCH or CPBCCH carriers have yet been found, searching will continue until at least one BCCH or CPBCCH carrier is found.). The first BCCH or CPBCCH carrier found which is from a suitable cell and on which there is a normal priority indication is taken and that cell is camped on. If at least the number, given in subclause 3.2.1, of the strongest RF channels have been tried and the only suitable cells found have low priority indication the MS shall camp on the strongest of these cells.

b)
Stored list cell selection (optional) ("Stored list cell selection" state)‑ Here the MS has a list of the BCCH and CPBCCH carriers used by the PLMN. (This list may be derived by the MS from information gathered during previous selections of the PLMN). The BCCH and CPBCCH carriers in the list are searched in descending order of received signal level, and the first BCCH or CPBCCH carrier found which is from a suitable cell and on which there is a normal priority indication is taken, and that cell is camped on. If an MS decodes system information from a cell of the selected PLMN but is unable to camp on that cell, the BA of that cell shall be examined and any BCCH and CPBCCH carriers in the BA which are not in the list of BCCH or CPBCCHcarriers to be searched shall be added to the list. If all these BCCH and CPBCCH carriers have been tried and the only suitable cells found have low priority indication, the MS shall camp on the strongest of these cells. When required to search for CPBCCH, the stored list cell selection is mandatory for CPBCCH carrier from the HPLMN.

If no suitable cell is found using method b), method a) is then tried.

An MS with GSM voice capability shall not search for CPBCCH carriers. An MS supporting GSM circuit-switched data without supporting GSM voice may search for CPBCCH carriers.

NOTE:
Since CPBCCH carriers are not transmitting continuously, another measurement algorithm than the one used for BCCH carriers must be followed when measuring signal strength of CPBCCH carriers (see GSM 45.008). 

While camped on a cell of the registered PLMN ("camped normally"), the MS may need to select a different cell ("normal cell reselection" state). The following events trigger a cell reselection:

i)
The path loss criterion parameter C1 (see subclause 3.6) indicates that the path loss to the cell has become too high;

ii)
There is a downlink signalling failure (subclause 3.6);

iii)
The cell camped on (current serving cell) has become barred; 

iv)
There is a better cell (in terms of the path loss criterion C2) in the same registration area, or a much better cell in another registration area of an equivalent PLMN (using the CRH parameter, subclause 3.4);

v)
A random access attempt is still unsuccessful after "Max retrans" repetitions; "Max retrans" being a parameter broadcast on control channel.

vi)
Upper layers have determined that the network has failed an authentication check (see subclause 3.5.5).
A GPRS MS in Ready state applies the READY_STATE CELL RESELECTION HYSTERESIS together with the path loss criterion when reselecting the cell within the registration area. The GPRS MS in Ready state shall inform the network about cell reselection within the registration area by the cell update procedure. The network may control cell reselection of a GPRS MS in Ready state (GSM 03.64). 

Instead of the parameter C2, a GPRS MS applies the corresponding GPRS parameter if provided. If this GPRS parameter is provided the cell shall also broadcast a list BA(GPRS) indicating BCCH or CPBCCH carriers to be monitored by GPRS MSs for cell re-selection purpose.

An MS supporting SoLSA with SoLSA subscription shall use the SoLSA cell re-selection parameters.

The MS will then reselect a new cell in order to fulfil the process goal (see subclause 4.1).

Before camping on the cell after re‑selection, the MS shall attempt to decode the full set of system information. The MS shall check that the parameters affecting cell re‑selection are unchanged. If a change is detected the MS shall check if the cell re‑selection criterion is still valid using the changed parameters. If the cell selection criteria are still valid, the MS shall camp on the cell. If they are not still valid, the MS shall repeat this process for the cell with the next highest value of C2 or corresponding GPRS parameter or SoLSA parameters, respectively.

Once the MS has re‑tuned to the chosen cell, it shall monitor its paging subgroup (if known) for that cell. If the MS and the cell support group or broadcast calls, it shall also monitor the notification channel. A GPRS MS shall monitor the relevant GPRS control channel(s). If the MS receives a page before having decoded the relevant system information for the new cell, the MS shall store the page and respond, if permitted, once the relevant system information has been decoded. If not permitted, no page response shall be made.

When the MS leaves "connected mode" (e.g., after a call), and returns to idle mode, a cell must be chosen ("choose cell" state) as soon as possible (e.g., to allow a new call to be made). The chosen cell will not necessarily be the same cell as the MS was camped on when the call started e.g., if the MS moved a significant distance while the call was in progress. Two cases are distinguished in GSM 45.008, for which the algorithm is slightly different:

a)
Normal case ‑ The call is terminated, either because the user (or network) has terminated the call, or because a radio link failure has occurred and call re‑establishment is not being attempted.

b)
Call re‑establishment ‑ A radio link failure has occurred and a call re‑establishment is being attempted. (The MS returns to idle mode to start the call re‑establishment attempt and needs to select a new cell on which to make the attempt as soon as possible in order to minimize the interruption to the call).

If no suitable cell is found by either the stored list cell selection, normal cell reselection or choose cell tasks (all of which use a limited search), the normal cell selection task (which searches all RF channels for a suitable cell) is entered.

If no suitable cell is found by the normal cell selection task, or if there is no SIM in the MS, the MS attempts to find an "acceptable cell" on which it may camp so that emergency calls may be made ("any cell selection" state). The MS ignores the PLMN information when selecting an acceptable cell, and no attempt at location registration is made. This task is also entered if an LR reject is received with one of the following cause values:

‑
"IMSI unknown in HLR" (only for non-GPRS MS as this impacts only the non-GPRS update state, MSs capable of GPRS and non-GPRS services take a cell selection state according to the outcome of the routing area update);

‑
"Illegal MS";

‑
"illegal ME";

‑
"PLMN not allowed" (However, this will trigger a new PLMN selection if the MS is in automatic mode);

-
"GPRS not allowed" (only for MS capable of GPRS only, where this will trigger a new PLMN selection if the MS is in automatic mode; MSs capable of GPRS and non-GPRS services take a cell selection state according to the outcome of location updating as "GPRS not allowed" has only impact on the GPRS update status).

If an acceptable cell is found, the MS camps on it ("Camped on any cell" state). If one of the cell reselection trigger events (i) to (v) above occurs, the MS attempts to find a new acceptable cell to camp on ("any cell reselection" state) but using a zero dB value of CRH. If no acceptable cell can be found, the "any cell selection" task is re‑entered.

If while camped on an acceptable cell, an emergency call origination is made, the MS enters a connected mode and at the end of the call, chooses an acceptable cell ("choose any cell" state) so that it is ready for the next emergency call origination.

In all cases, if a new PLMN is selected, the MS searches for a suitable cell of that PLMN. However, if the MS has recently searched the strongest RF channels while a previous PLMN was selected, it may already have information about other PLMNs.

The user may request a search of RF channels to determine which PLMNs are available. This search shall be done in such a way as to minimize interruptions to the MS's monitoring of its paging subchannel.
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