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1.
Introduction
The cell selection and reselection process is a central part of the specification of LTE Idle state. Whilst there has been some discussion of the topic there is currently no description of the procedures in [1]. The purpose of this Tdoc is to propose some initial content for the relevant sections of [1]. 

2. 
Discussion
In the limited discussion of cell selection and reselection that has taken place so far, there appeared to be a general consensus that the procedures developed for UTRA and contained in [2] could be taken as a basis for E-UTRA. Clearly not all details can be utilised completely and it is the intention here to list the principles that have been used in UTRAN and identify what can be translated into statements to be captured in [1]. 

2.1 Cell Selection
Cell selection takes place on power on when a UE transitions from active state to idle state and when a UErecovers from an out of service event.

2.1.1 Cell selection on power on (Initial cell selection)

Initial cell selection is closely coupled with PLMN selection. It is suggested that, to a stage 2 level of detail, the following describes initial cell search in UTRA [2]:

· NAS controls cell and PLMN selection by specifying the selected PLMN and identifying equivalent PLMNs.

· The UE (AS) scans all UTRA frequency bands (initial cell selection) to detect available PLMNs, which are reported to NAS. The search may be shortened if the UE holds prior knowledge of likely frequencies or cell parameters (stored information cell search)

· For each carrier it searches for the strongest cell and reads its system information in order to identify the one or more PLMNs to which it belongs. NAS related information is reported to NAS.

· Through this process the UE (AS) searches for a suitable cell and, if one is found, camps on it. If it is not able to find a suitable cell then searches for an acceptable cell. Following cell selection the UE operates the cell reselection procedure.

A suitable cell is one for which the measured attribute(s) fulfil the, S, selection criteria and, in addition, the cell is not barred, is part of either the selected, registered or equivalent PLMN and is not part of a forbidden location area. An acceptable cell is one that fulfils the S criteria and not barred.

It is proposed that the same principles could be applied in the case of E-UTRA including the concepts of suitable and acceptable cells and initial and stored information cell search. The measurements made and the form of the S criteria would of course differ from those used in UTRA.

2.1.2 Transition from active to idle state

A UEwill perform cell selection when it transitions from active to idle state after which it will operate the cell reselection procedure. One solution would be for the UE to select its current cell, a second option would be for the eNB to instruct which cell to select.

It is proposed that in [1] UE action should be [ffs] with the two identified options mentioned.

2.1.3 Cell selection for recovery

If a UE enters an out of service condition it will have to select a suitable or acceptable cell when it returns to E-UTRAN coverage. It is proposed that it should use the same procedure as for power on cell selection.

Section 3 contains some suggested text for inclusion in [1].

2.2 Cell reselection

A UE that is camped on a suitable or acceptable cell will operate the cell reselection procedure. In UTRA the rules controlling the cell reselection measurement and decision process are quite complex with the rules applied depending upon whether the cell topology is hierarchical (HCS) or non hierarchical and whether the UE is classed as having high or low mobility. 

At a simplistic level it is possible to summarise the stages in the reselection process as follows:

· Cell reselection is based on attribute measurements made in the serving and neighbour (intra-frequency, inter-frequency and inter-RAT) cells. Only cells identified in the system information broadcasts of the serving cell are measured.

· Measurements for some or all neighbour cells can be omitted if the measured attributes for the serving cell fulfils certain criteria. The rules that govern which measurements can be omitted are dependent upon whether the cell topology is HCS or non HCS and whether the UE is self classified as having high or low mobility.

· The reselection process is based on the ranking of serving and neighbour cell measurements according to a particular, R, criterion.

· The single R ranking procedure applies to cells from all RATs and frequencies.

· The R procedure modifies the measurements by cell specific offsets. In the case of an HCS topology, offsets can depend upon cell specific and penalty timers.

· Cells are excluded from the ranking process if they fail to fulfil the, S, quality test. In the case of an HCS topology cells may also be excluded based on UE mobility classification and an additional H quality test.

· If a cell is the highest ranked for a specified time period the UE will reselect to the cell regardless of whether this will result in a change of frequency and/ or RAT.

One solution for E-UTRA would be to adopt the same principles as those listed above. Measured attributes and measurement suppression and ranking criteria would of course be different. The use of offsets may also be different. It is assumed that E-UTRAN will operate with either a non hierarchical or a hierarchical cell topology.

2.3 Access Restrictions
UMTS permits restriction of access to cells through indication in the cell broadcast that a cell is ‘cell barred’, ‘cell reserved for operator use’ and ‘cell reserved for future extension’. 

It is suggested that access restrictions are likely to be required in the case of E-UTRAN but whether the access restrictions will be the same or extended to include other factors is proposed as ffs.

3. 
Proposed Text for [1]

The following text is proposed for the identified sections of [1].

3.1 
Section 9.1.2

Cell selection is required on power on (initial cell selection), on transition from active to idle state and on recovery from out of coverage.

Initial cell selection:

· The UE NAS will identify a selected PLMN and equivalent PLMNs. 

· The UE will search the E-UTRA frequency bands and for each carrier identify the strongest cell. It will read the cells system information broadcast to identify its PLMN(s) and report this, together with any other NAS related information to NAS.

· The measurements that are made in order to make the cell search are [ffs].

· The UE may search each carrier in turn (initial cell selection) or make use of stored information to shorten the search (stored information cell selection).  

· The UE will seek to identify a suitable cell, if it is not able to identify a suitable cell it will seek to identify an acceptable cell. When a suitable cell is found or if only an acceptable cell is found it will camp on that cell and commence the cell reselection procedure.

· A suitable cell is one for which the measured cell attributes satisfy quality criteria; the cell PLMN is the selected PLMN, registered or an equivalent PLMN; the cell is not barred and the cell is not part of a forbidden location area. 

· An acceptable cell is one for which the measured cell attributes satisfy quality criteria and the cell is not barred.

· The measurements made and the quality criteria to be applied are [ffs].

Transition to idle state:

It is ffs whether, on transition from active to idle state, a UE will camp on the last cell for which it was in active state, be assigned a cell by RRC or perform some other action.

Recovery from out of coverage:

It is [ffs] whether the UE should attempt to find a suitable or acceptable cell in the manner described for initial cell selection above. 

3.2 Section 9.1.3

UE in LTE idle state will perform cell reselection. The principles of the procedure are the following:

· Cell reselection may take place in a hierarchical or non hierarchical cell topology. The type of topology will be indicated in system information.

· The UE will make measurements of attributes of the serving and neighbour cells to enable the reselection process.

· Only cells listed in the serving cell system information broadcast (intra-frequency, inter-frequency and inter-RAT) are measured.

· The attributes to be measured for E-UTRAN cells is [ffs].

· Measurements may be omitted if the serving cell attribute fulfils particular quality criteria. The criteria and rules relating to which measurements may be omitted are [ffs].

· Cell reselection identifies the cell that the UE should camp on. It is based on a ranking of measurements that are made for the serving and neighbour cells.

· It is [ffs] if a single ranking method is applied across all measured RATs.

· The criteria used for ranking is [ffs].

· It is [ffs] whether cell specific offsets shall be applied to measurements before ranking. 

· It is [ffs] whether some cells are excluded from ranking based on particular [ffs] criteria.

· It is [ffs] whether the UE shall reselect to the highest ranked cell if it is the highest ranked cell for a specified period of time.

3.3 
Section 9.2.1

It is [ffs] whether inter RAT cell reselection forms part of a single intra and inter RAT cell reselection process.

It is [ffs] whether, within a single reselection process particular rules and criteria apply to inter RAT reselection.

4. 
Conclusions
It has been proposed that many of the principles for cell selection and reselection defined for UMTS can be adopted for LTE. Text proposals for the relevant sections of [1] have been made and it is requested that these should be discussed and if accepted adopted.
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