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In RAN2#10, it was decided that  remaining cell re-selection issues would be discussed in an email ad hoc on the RAN2 email reflector to be able to reach a conclusion on the following issues:

· Hierarchical cell structures

· Cell barring

· Access service classes

During the discussion from 26th Jan. to 23rd Feb., the main focus of discussion concentrated on hierarchical cell structures. The following questions relating to HCS were discussed:

· Should cell search be initiated based on the S value or on the Q value of the serving cell?

· Are the HCS rules introduced in GPRS suitable for the UTRA?

· How can measurements be limited in order to improve UE performance?

· How should high mobility affect cell re-selection rules in HCS?

At the end of the discussion, the Ericsson contribution R2-000181  was taken as a basis for a joint CR proposal to 25.304, which is attached in this report.  

At the end of the email ad hoc, new proposals relating to HCS were were received from Siemens (concerning usage of HCS for inter-RAT cell reselection) and Telia (concerning the division of cells into those which are considered at high mobility and those that are not). These have not been included into the present CR proposal.

There was very little discussion on cell barring and access service classes in the email ad hoc. Once the basic scheme for HCS is agreed upon, it is hopefully easy to incorporate these concepts to the proposal. 

It is proposed that the CR proposal to 25.304 edited in the email ad hoc is approved by the RAN2 plenary meeting. Relating CRs can then be edited to incorporate the changes to 25.331. 
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Reason for 
change:

Introduction of support for hierarchical cell structures in idle mode and connected mode cell re-selection. The operator should be able to define cells in a hierarchical cell structure. The best cell to camp on for a UE is dependent on radio measurements and the priority given for a cell relative to its neighbouring cell.
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Other 
comments:
HCS priority level HCS_PRIO are introduced for HCS evaluation.

Method for handling fast-moving UEs is introduced by enabling use of a temporary quality offset during a time period and a cell reselection counter. The temporary offset time period is set for each neighbouring cell. For this reason, the existing parameter Treselection is removed.

5.2.2.4
Cell Reselection Procedure

5.2.2.4.1
Description

The purpose of the cell reselection is to look for a better cell for the UE to camp on. The serving cell is changed when a better cell is found. The criteria for a better cell are different for intra/inter-frequency and inter-radio access system cell reselections (see below).

The cell reselection procedure shall be triggered in the following cases.

1.
Better cell is found

2.
S ( 0 

3.
Downlink signalling failure [details are FFS]

4.
Cell has become barred or forbidden [details are FFS]

In case 2), 3) and 4) the Qhyst and TEMP_OFFSET parameters shall not be considered in the criteria.

If hierarchical cell structures are applied in the network, the UE shall measure all neighbouring cells of the candidate list, which  have equal or higher HCS priority level than the serving cell. However, the following exceptions shall apply:
· if the quality of serving cell SS is below the search threshold level SsearchHCS,  the UE shall initiate the measurement of all neighbouring cells of the serving cell, i.e. cells of all priority levels.
· If the number of cell reselections in timeperiod TCRmax exceeds NCR, the UE shall measure neighbouring cells, which have an equal or lower HCS priority than the serving cell. These measurements shall  be continued until the number of cell reselections in timeperiod TCRmax no longer exceeds NCR and until an additional timer TCRmaxHyst has expired.
The following steps are carried out when evaluating cells for cell reselection.

1)
The candidate list of potential cells to camp on consists of the cells for intra- and inter-frequency measurements and inter-radio access technology measurements in system information of the serving cell. 

2)
Intra- and inter frequency cells: Measure the Q value and calculate the S value for all cells of the serving RAT, which are included in . the candidate list.
Inter-radio access technology cells: When Ss ( SsearchRAT , calculate the Qn value of each cell in the candidate list.
3)
Depending on which type of cells are in the monitored set (intra-frequency, inter-frequency and inter-radio access technology), select the cell that fulfils the corresponding criteria best.





5.2.2.4.2
Intra-and Inter-Frequency Cell Reselection Criteria

The following cell re-selection criteria are used for intra- and inter-frequency cells:

The quality level threshold criterion H for hierarchical cell structures is used to determine whether prioritised hierarchical cell re-selection shall apply, and is defined by:
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The cell ranking criterion R is used to select cells among those with the same priority HCS_PRIO, and is defined by

[image: image2.wmf]R

s

 

= Q

s 

+ 

Qhyst

s

R

n

 

= 

Q

n

 - 

Qoffset

s

,n

 

- 

TO

n

 *  (1 – 

L

n

)


where

[image: image3.wmf]TO

n

 = 

TEMP_OFFSET

n

 * 

W(

PENALTY_TIME

n

 – 

T

n

)

L

n

 = 0

if  

HCS

_PRIO

n

 = 

HCS_PRIO

s

L

n

 = 1

if  

HCS_PRIO

n

 <> 

HCS_PRIO

s

W(x) = 0

for x < 0

W(x) = 1

for x >= 0


TEMP_OFFSETn applies an offset to H and R criteria for the duration of PENALTY_TIMEn after the timer Tn has started for that cell. The following exception applies: if during TCRmax  the number of cell reselections has exceeded NCR then, the UE shall apply TEMP_OFFSETn = 0 for neighbours  of lower HCS priority. The UE shall continue to apply the zero value until the number of cell reselections in timeperiod TCRmax no longer exceeds NCR and until an additional timer TCRmaxHyst has expired.
Tn is a timer implemented for each neighbouring cell. Tn shall be started from zero at the time 
Qn > Qhcss 



if  HCS_PRIOn = HCS_PRIOs
Qn > Qs  + Qoffsets,n 

if  HCS_PRIOn <> HCS_PRIOs
Tn shall be stopped as soon as this expression is no longer fulfilled.



Sn
Cell Selection value of the neighbouring cell, (dB)

Cell_selection_and_reselection_quality_measure
Choice of measurement (CPICH Rx Ec/N0 or CPICH Rx SIR) to use as quality measures Qn and Qs, (read in system information).

See NOTE 1.

Qn
Quality of the neighbouring cell, CPICH Rx Ec/N0 or CPICH Rx SIR, (dB). The measurement to use for the quality value is set by the Cell_selection_and_reselection_quality_measure information element.

Qs
Quality of the serving cell, CPICH Rx Ec/N0 or CPICH Rx SIR, (dB). The measurement to use for 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), (dB)

Qhysts
Hysteresis value of the serving cell, (dB)

HCS_PRIOs, HCS_PRIOn
HCS priority level (0-15) for serving cell and neighbouring cells

PENALTY_TIMEn
Duration for applying TEMP_OFFSETn to H and R criteria (s)

Qhcss, Qhcsn
Quality threshold level for applying prioritised hierarchical cell re-selection (dB)

TEMP_OFFSETn
Offset to H and R criteria for the duration of PENALTY_TIMEn  (dB)

TmaxCR
Duration for evaluating allowed amount of cell reselections (s).

NCR
Maximum number of cell reselections

TCrmaxHyst
Timeperiod during which the TEMP_OFFSETn  is not applied to the H and R criteria  due to increased mobility (s).





NOTE 1:
The work in order to support the CPICH Rx SIR measurement is in progress in RAN WG4 and may impact the use of that measurement in this document

The UE shall make a cell re-selection if a non-serving cell is evaluated to be better than the serving cell. The best cell is the cell with the highest R value and S>0 among

· those cells that have the highest HCS_PRIO among those cells that that fulfil the criterion H >= 0 
· all cells, not considering HCS priority levels, if no cell fulfil the criterion H >= 0.



. 
:

:

5.2.2.4.5
Cell reselection parameters in system information broadcasts

The selection of values for network controlled parameters can be optimised by means of different methods. Examples of methods are described in [6]. Cell reselection parameters are broadcast in system information as follows:

Qoffsets,n 

The offset between the two cells considered in the evaluation (Qoffsets,n (dB)) can be conveyed in two different ways:

Alternative 1. Offsets can be included for each neighbouring cell in the intra-frequency neighbouring cell list, which is read in system information of the serving cell. 

Alternative 2. The offset can be broadcast in each cell, and the UE decodes it from system information broadcasts in the neighbouring cell. In the case, this offset is applied for all cell relations towards that neighbouring cell (i.e. for each value on the subscript s). Decoding is done only when the cell measurement exceeds the neighbour cell decoding range. The offset is broadcast together with an offset expiration timer, which indicates how long the offset value is valid. 

NOTE:
Whether both 1 and 2 could be used or if only one of these alternatives is used is FFS
Qhysts
The hysteresis value (Qhyst) is read in system information of the serving cell. 
HCS_PRIOs, HCS_PRIOn
HCS priority level (0-15) for serving cell and neighbouring cells

Qhcss, Qhcsn
Quality threshold level for applying prioritised hierarchical cell re-selection (dB) 
PENALTY_TIMEn
Time duration for which the TEMPORARY_OFFSETn is applied.

TEMPORARY_OFFSETn
Applies an offset to the H and R criteria for the duration of PENALTY_TIMEn.
TmaxCR


Duration for evaluating allowed amount of cell reselections (s).

NCR
Maximum number of cell reselections

TCRmaxHyst
Timeperiod during which the TEMP_OFFSETn is not applied to the H and R criteria due to increased mobility.


Decoding range

The decoding range is read in system information of the serving cell.

NOTE:
This parameter is only applicable for Alternative 2, see above.

OffsetExp

The offset expiration timer is read in system information of the neighbouring cell. 

NOTE:
This parameter is only applicable for Alternative 2, see above.

Qaccepts,n
Minimum quality required for selecting a cell in other radio access technology. The value is read in system information of the serving cell.

SsearchHCS
Below this limit in the serving cell, the UE shall initiate measurements of all neighbouring cells of the serving cell. The value is read in system information of the serving cell. 

SsearchRAT 
Below this RAT specific limit in the serving UTRA cell, the UE shall initiate measurements of inter-radio access technology cells. The values are  read in system information of the serving cell. 
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TOn = TEMP_OFFSETn * W(PENALTY_TIMEn – Tn)







Ln = 0		if  HCS_PRIOn = HCS_PRIOs�Ln = 1		if  HCS_PRIOn <> HCS_PRIOs







W(x) = 0	for x < 0



W(x) = 1	for x >= 0
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Rs = Qs + Qhysts







Rn = Qn - Qoffsets,n �- TOn *  (1 – Ln)
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Hs = Qs - Qhcss







Hn = Qn - Qhcsn – TOn *  Ln
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Sn > 0



Qn > Qs + Qoffsets,n+ Qhyst












