Error! No text of specified style in document.
1
Error! No text of specified style in document.

3GPP TSG-RAN Meeting #17 
Tdoc R2-002350

Sophia Antipolis, France, 13th – 17th November 2000

CR-Form-v3

CHANGE REQUEST



(

25.304
CR
053
(

rev
-
(

Current version:
3.4.0
(




For HELP on using this form, see bottom of this page or look at the pop-up text over the (
 symbols.



Proposed change affects:
(

(U)SIM

ME/UE
X
Radio Access Network
X
Core Network




Title:
(

Removal of Immediate Cell Evaluation Process




Source:
(

Nokia




Work item code:
(



Date: (

14. Nov 2000







Category:
(

F

Release: (

R99


Use one of the following categories:
F  (essential correction)
A  (corresponds to a correction in an earlier release)
B  (Addition of feature), 
C  (Functional modification of feature)
D  (Editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
Use one of the following releases:
2
(GSM Phase 2)
R96
(Release 1996)
R97
(Release 1997)
R98
(Release 1998)
R99
(Release 1999)
REL-4
(Release 4)
REL-5
(Release 5)




Reason for change:
(

Decision of R2/R4 AdHoc to remove the immediate cell evaluation process from R99 specifications




Summary of change:
(

· The immediate cell evaluation states in figure 2 and the descriptive text in section 5.2.2 related to immediate cell evaluation is removed. When leaving idle mode the UE attempts to access the current serving cell. If the access attempt fails the UE shall uses the cell reselection procedure to find a suitable cell.

· The definition of the Qmap,n, Qmap,s and QoffsetS,N are moved from section 5.2.4 to section 5.2.3.1.2 since they are still needed for the cell selection procedure. Corresponding references in 5.2.3.1.1 are changed accordingly.

· Section 5.2.4 (idle mode) and 5.4.2 (connected mode) are removeds




Consequences if 
(

not approved:





Clauses affected:
(

5.2.2; 5.2.3.1.1; 5.2.3.1.2; 5.2.4; 5.3.1.1; 5.4.2




Other specs
(


 Other core specifications
(



affected:

 Test specifications




 O&M Specifications





Other comments:
(



How to create CRs using this form:

Comprehensive information and tips about how to create CRs can be found at: http://www.3gpp.org/3G_Specs/CRs.htm.  Below is a brief summary:

1)
Fill out the above form. The symbols above marked (
 contain pop-up help information about the field that they are closest to.

2)
Obtain the latest version for the release of the specification to which the change is proposed. Use the MS Word "revision marks"  feature (also known as "track changes") when making the changes. All 3GPP specifications can be downloaded from the 3GPP server under ftp://www.3gpp.org/specs/ For the latest version, look for the directory name with the latest date e.g. 2000-09 contains the specifications resulting from the September 2000 TSG meetings.

3) With "track changes" disabled, paste the entire CR form (use CTRL-A to select it) into the specification just in front of the clause containing the first piece of changed text.  Delete those parts of the specification which are not relevant to the change request.

5.2.2
States and state transitions in Idle Mode

Figure 2 shows the states and procedures in Idle Mode. 
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Figure 2: Idle Mode Cell Selection and Reselection
In any state, a new PLMN selection causes an exit to number 1
Whenever a PLMN has been selected, the UE shall attempt to find a suitable cell to camp on using one of the two procedures, Initial cell selection or Stored information cell selection. The Initial cell selection procedure requires no knowledge about the selected PLMN, but the Stored information cell selection procedure requires information to have been stored about the selected PLMN during a previous selection of that PLMN. This stored information makes the search for a suitable cell faster. The information may contain information about several radio access technologies. The non-access stratum may control the cell selection by:

-
providing information on radio access technology(ies);

-
association with the selected PLMN;

-
maintaining lists of forbidden registration areas;

-
 a list of NAS defined service areas in priority order. 

One or several radio access technologies may be associated with the selected PLMN. In [5], it is specified which radio access technology a UE shall select to search for a suitable cell of the selected PLMN.

When a suitable cell has been found, the UE shall perform necessary NAS registration procedures. When the UE has registered successfully, the UE shall camp on the cell, state Camped normally. In this state, the UE shall monitor paging information, monitor system information and perform radio measurements. The measurements shall be used in evaluation of the cell selection and reselection criteria. The network controls what the UE shall measure by sending measurement control information in the system information. The measurement control information may contain intra-frequency, inter-frequency and inter-radio-access- technology measurements.

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. The change of cell may imply a change of radio access technology. 

When UE leaves idle mode, state Camped normally, in order to enter connected mode, state Connected mode, the UE shall attempt to access the current serving cell. If the access attempt to the serving cell fails, the UE shall use the Cell reselection procedure. When returning to idle mode, the UE shall use the procedure Cell selection when leaving connected mode in order to find a suitable cell to camp on, state Camped normally. If no suitable cell is found, the Stored information cell selection procedure shall be used.

If no suitable cell is found, the UE shall attempt to find an acceptable cell of any PLMN, state Any cell search. This state is also entered if a non-access stratum registration procedure is rejected, see [5], or if there is no USIM in the UE. If an acceptable cell is found, the UE shall camp on this cell and obtain limited service, state Camped on any cell. In this state, the UE shall behave as specified for state Camped normally, but typically with a different PLMN. Additionally, the UE shall regularly attempt to find a suitable cell using stored information, trying all radio access technologies that are supported by the UE. If a suitable cell is found, the PLMN is reselected which causes an exit to number 1.

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 Any cell search. The change of cell may imply a change of radio access technology. 

If no acceptable cell is found, the UE shall continue to search for an acceptable cell of any PLMN in state Any cell selection trying all radio access technologies that are supported by the UE.

NOTE:
The 'PLMN selection and reselection' process may select a new PLMN at any time in idle mode, which in Figure 2 causes an exit to number 1.

5.2.3
Cell Selection Process

5.2.3.1
UTRA

5.2.3.1.1
Description

Whenever a PLMN is selected [5], the UE shall attempt to find a suitable cell of that PLMN to camp on according to the following steps.

1)
Create a candidate list of potential cells to camp on by using one of the two search procedures:

a)
Initial Cell Selection


This procedure requires no prior knowledge of which RF channels are UTRA carriers. The UE shall scan all RF channels in the UTRA band to find a suitable cell. On each carrier, the UE searches first for the strongest cell and reads its system information, in order to find out which PLMN the cell belongs to. If the selected PLMN is found, the search of the rest of carriers may be stopped. Once the UE has found a suitable cell for the selected PLMN, the UE shall create a candidate list consisting of this cell and its neighbouring cells, as received in measurement control information via the selected cell.

b)
Stored Information Cell Selection


This procedure requires stored information of carrier frequencies and optionally also information on cell parameters, e.g. scrambling codes, from previously received measurement control information elements. After the UE has found one suitable cell for a selected PLMN the UE shall create the candidate list consisting of this cell and its neighbouring cells, using information from the selected cells' measurement control information.

2)
For each cell on the candidate list calculate the cell selection value Srxlev and Squal (Squal is used for FDD cells only), defined in subclause 5.2.3.1.2. Cells which do not fulfil the criteria S are removed from the candidate list.

3) Evaluate the cells as follows;
-
For FDD cells, select CPICH Ec/N0 or RSCP used for evaluation of Qmeas_LEV defined in section 5.2.3.1.2 by the Cell_selection_and_reselection_quality measure in system information.
-
If mapping information is provided in system information, the specified mapping function is used in the UE following the formula in clause 5.2.3.1.2 for cell ranking.
-
If mapping information is not provided in system information, the UE shall use the default mapping function Qmap = Qmeas_LEV in the formula in clause 5.2.3.1.2 and apply it for cell ranking.
4)
Select the cell that fulfils the Qmap,n > Qmap,s + Qoffsets,n criterion in 5.2.3.1.2 best. If no cell fulfils the criteria, the UE should select the initial suitable cell. Check if the selected cell fulfils all requirements for a suitable cell. If so, choose this cell to camp on. If this cell does not fulfil all requirements for a suitable cell, this cell and all cells on the same frequency shall be removed as candidates for cell selection in case the barred cell does not accept intra-frequency cell selection and re-selection. On the other hand, in case the selected cell accepts intra-frequency cell selection and re-selection, only the barred cell shall be removed as candidate for cell selection (see also subclause 5.2.3), and step 3 shall be repeated for the remaining cells.

NOTE:
Qmap,s and Qoffsets,n in this case apply to the cell from which system information was read.

5)
Move to state camped normally
If different radio access modes are involved in the procedure, specific mapping functions shall be applied. For each radio access mode, such a mapping function is defined and its parameters are broadcast in system information. The mapping function maps a certain range of measurement values Qmeas_LEV to a representative quality value Qmap that ranges between 0 and 99 with a granularity of 1. These quality values Qmap can then be compared with each other and the cell with the highest Qmap value is chosen (among those cells fulfilling 5.2.3.1.2).

If no suitable cell of selected PLMN is found and the stored information cell selection procedure was used in step 1, the Initial cell selection procedure shall be started and the steps are repeated. If the UE is unable to find any suitable cell of selected PLMN using the Initial cell selection procedure, it shall attempt to camp on highest ranked acceptable cell and enter the Camped on any cell state, where it can only obtain limited service. In PLMN selection, automatic mode, this would normally result in a new PLMN selection [5].

5.2.3.1.2
Criteria

The cell selection criteria S are defined as follows.
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The cell selection criterion S is fulfilled when:
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Squal has to be evaluated for FDD cells only.
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where the index N indicates neighbouring cells and the index S indicates the serving cell.
The quality values Qmap,n and Qmap,s are determined by mapping functions. The parameters for these mapping functions are broadcast in system information. The mapping function maps a certain range of measurement values to a representing quality value. Qmap,n and Qmap,s can have values between 0 and 99 (step size 1).

If more than one neighbouring cell fulfils the criteria, the UE shall choose the cell where the difference between Qmap,n and (Qmap,s + Qoffset) is highest.

Squal 
Cell Selection quality value, (dB)

Not applicable for TDD cells or GSM cells.

Srxlev
Cell Selection RX level value (dB)

Cell_selection_and_reselection_quality_measure (FDD only)
Choice of measurement (CPICH Ec/N0 or CPICH RSCP) to use as quality measure Qmeas_LEV (read in system information)

Qqualmeas
Measured cell quality value. The quality of the received signal expressed in CPICH Ec/N0 (dB) for FDD cells. Not applicable for TDD cells or GSM cells.

Qrxlevmeas
Measured cell RX level value. This is received signal, CPICH RSCP for FDD cells (dBm), P-CCPCH RSCP for TDD cells (dBm) and RXLEV for GSM cells (dBm).

Qmeas_LEV
Quality value. The quality value of the received signal expressed in CPICH Ec/N0 or CPICH_RSCP_LEV for FDD cells, P-CCPCH RSCP_LEV for TDD cells and RXLEV for GSM cells (dBm).

Qqualmin
Minimum required quality level in the cell (dB). Not applicable for TDD cells or GSM cells.

Qrxlevmin
Minimum required RX level in the cell. (dBm)

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)

Qmap,n
Quality of the neighbouring cell, after mapping function is applied, derived from CPICH Ec/N0 or CPICH RSCP for FDD cells and from P-CCPCH RSCP for TDD cells. For FDD cells, the measurement that is used to derive the quality value is set by the Cell_selection_and_reselection_quality_measure information element.

Qmap,s
Quality of the serving cell, after mapping function is applied. For FDD cells, the measurement that is used to derive the quality value is set by the Cell_selection_and_reselection_quality_measure information element.

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





5.2.3.2
GSM

The cell selection procedures in GSM are specified in [1].













































Next modified section

5.3
Cell Access Restrictions

5.3.1
UTRA cells

There are two mechanisms which allow an operator to impose cell access restrictions. The first mechanism uses indication of cell status and special reservations for control of cell selection and re-selection procedures. The second mechanism, referred to as Access Control, shall allow to prevent selected classes of users from sending initial access messages for load control reasons. At subscription, one or more Access Classes are allocated to the subscriber and stored in the USIM [9], which are employed for this purpose.

5.3.1.1
Cell status and cell reservations

Cell status and cell reservations are indicated with the Cell Access Restriction Information Element in the System Information Message [4] by means of three Information Elements:

- 
Cell barred (IE type: "barred" or "not barred"),

- 
Cell Reserved for operator use (IE type: "reserved" or "not reserved"),

- 
Cell Reserved for SoLSA exclusive use (IE type: "reserved" or "not reserved").

When cell status is indicated as "not barred", "not reserved" for operator use, and "not reserved" for SoLSA,

- 
the UE may select/re-select this cell during the cell selection and cell re-selection procedures in Idle mode and in Connected mode. 

When cell status is indicated as "not barred", "not reserved" for operator use, and "reserved" for SoLSA,

-
UEs not supporting SoLSA (i.e. all UEs for Release '99) shall behave as if cell status "barred" is indicated (see below).

When cell status is indicated as "not barred", "reserved" for operator use,

-
UEs assigned to an Access Class in the range 11 to 15 may select/re-select this cell if in the home PLMN.

-
UEs assigned to an Access Class in the range 0 to 9 shall behave as if cell status "barred" is indicated (see below). 

When cell status "barred" is indicated,

-
the UE is not permitted to select/re-select this cell, except for emergency call, when no other acceptable cell can be found, and the cell is not barred for emergency call by means of the "Access Class 10 bit", see clause 5.3.1.3. 

-
The UE shall ignore the "Cell Reserved for SoLSA exclusive use" IE.

-
The UE shall select another cell according to the following rule: 

-
If the "Intra-frequency cell re-selection indicator" IE in Cell Access Restriction IE is set to value "allowed", the UE may select another cell on the same frequency if selection/re-selection criteria are fulfilled. 

-
If the UE is camping on another cell, the UE shall exclude the barred cell from the neighbouring cell list until the expiry of a time interval Tbarred. The time interval Tbarred is sent via system information in a barred cell together with Cell status information in the Cell Access Restriction IE.

-
If the UE does not select another cell, and the barred cell remains to be the "best" one, the UE shall after expiry of the time interval Tbarred again check whether the status of the barred cell has changed.
-
If the "Intra-frequency cell re-selection indicator" IE is set to "not allowed" the UE shall not re-select a cell on the same frequency as the barred cell. For emergency call, the Intra-frequency cell re-selection indicator IE" shall be ignored, i.e. even if it is set to "not allowed" the UE may select another intra-frequency cell.

-
If the barred cell remains to be the "best" one, the UE shall after expiry of the time interval Tbarred again check whether the status of the barred cell has changed. 

Next modified section

5.4.1.1
Criteria

The criteria for initial cell reselection is specified in subclause 5.2.2.1.2. 
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