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1. Introduction
For cell reselection defined in [1], the current procedure may apply the temporary offset too early (while the candidate cell is still ineligible for reselection) causing the penalty ineffective.
2.
Discussion

In current specification, for the cell-ranking criterion R, the temporary offset applies for PENALTY_TIME to the candidate neighbouring cells on the same HCS priority level as the serving cell. And the temporary offset will be started if Qmeas,n > Qmeas,s + Qoffsets,n. Because starting the timer will apply the temporary offset, which reduces a candidate cell’s ranking, the temporary offset may be applied while the ranking Rn of the target cell is still lower than the ranking Rs of the current serving cell. Applying the temporary offset per current specification is not proper because the penalty will be applied too early (while the candidate cell is still ineligible for reselection) causing the penalty ineffective as illustrated below. 
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The above figure is a graph illustrating the possible scenario described in current specification. For easy to describe the problem, we assume that the ranking result of serving cell (i.e. Rs) is constant. In the example, at time T1, while the ranking Rn for the target neighbouring cell is lower than the ranking Rs of the serving cell, the current specification states that the timer Tn for applying the temporary offset is started because the quality of signal for the target cell is greater than the quality of signal for the serving cell plus the applicable offset (i.e. Qmeas,n > Qmeas,s + Qoffsets,n). If the duration PENALTY_TIME is equal to T2 – T1, the timer Tn becomes equal to the PENALTY_TIME and the temporary offset is eliminated at time T2. The timer Tn is not reset to reapply or continue the temporary offset because the criteria for starting the timer Tn remains valid and the serving cell has not changed.

At time T3, the ranking Rn of the target cell reaches the ranking Rs of the serving cell making the target cell now eligible for reselection. The higher-ranking Rn of the target cell could be the result of some temporary influence and immediately return to a lower ranking Rn when the influence is gone. However, immediately after reaching this equality, because the ranking Rn now exceeds the ranking Rs, the UE will reselect to the target cell without applying the penalty temporary offset. 
The purpose of applying the temporary offset is to help ensure that cell reselection does not occur as a result of a temporary fluctuation in signal strength of a candidate neighbouring cell by requiring a larger, sustained signal strength to qualify for reselection.
3.
Proposal


[image: image2.wmf] 

R

s 

= Q

meas

,

s 

+ Qhyst

s

 

 

R

n 

= Q

meas

,

n

 

-

 Qoffset

s,n

 

-

 TO

n

 *  (1 

–

 L

n

)

 

 


Please refer to above formulas that show the calculation for the rankings of the serving cell and candidate neighbouring cells. The candidate cell’s ranking should be greater than the ranking of the serving cell, or Rn > Rs, before starting the timer. The timer should not be started when Rn <= Rs. When the timer is not running, the temporary offset is not applied. Therefore, Rn > Rs occurs when Qmeas,n – Qoffsets,n > Qmeas,s + Qhysts. This formula can be rewritten as Qmeas,n > Qmeas,s + Qoffsets,n + Qhysts. Thus, the corrected formula specifying to start the timer after the candidate cell becomes eligible for reselection shall be Qmeas,n > Qmeas,s + Qoffsets,n + Qhysts. 
The following figure is a graph illustrating this proposal.
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To start the timer in the UE that applies the temporary offset only when the candidate cell is eligible for reselection, ensuring that the temporary offset is applied correctly for a predetermined length of penalty time and reselection to a new serving cell does not occur prematurely. 

4.
Conclusion

The attached CR for R99 is proposed based on the solution stated in section 2. If it is considered too late for R99, maybe we can consider this change for Rel-4 onwards, and ASUSTeK will draft the appropriate CRs
5.
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5.2.6.1.4
Cell Reselection Criteria

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

The quality level threshold criterion H for hierarchical cell structures is used to determine whether prioritised ranking according to hierarchical cell re-selection rules shall apply, and is defined by:


[image: image4.wmf]H

s

 = 

Q

meas

,

s

 - Qhcs

s

H

n

 = 

Q

meas

,

n

 - Qhcs

n 

–

 

TO

n 

*  L

n


If it is indicated in system information that HCS is not used, the quality level threshold criterion H is not applied.
The cell-ranking criterion R is defined by:
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where:
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TEMP_OFFSETn applies an offset to the H and R criteria for the duration of PENALTY_TIMEn after a timer Tn has started for that neighbouring cell.

TEMP_OFFSETn and PENALTY_TIMEn are only applicable if the usage of HCS is indicated in system information.

The timer Tn is implemented for each neighbouring cell. Tn shall be started from zero when one of the following conditions becomes true:

-
if HCS_PRIOn <> HCS_PRIOs and

Qmeas,n > Qhcsn


Or
-
if HCS_PRIOn = HCS_PRIOs and
-
for serving FDD and neighbour FDD cells if the quality measure for cell selection and reselection is set to CPICH RSCP in the serving cell, and:


Qmeas,n > Qmeas,s + Qoffset1s,n + Qhysts

-
for serving FDD and neighbour FDD cells if the quality measure for cell selection and reselection is set to CPICH Ec/No in the serving cell, and:


Qmeas,n > Qmeas,s + Qoffset2s,n + Qhysts
-
for all other serving and neighbour cells:


Qmeas,n > Qmeas,s + Qoffset1s,n + Qhysts

Tn for the associated neighbour cell shall be stopped as soon as any of the above conditions are no longer fulfilled. Any value calculated for TOn is valid only if the associated timer Tn is still running else TOn shall be set to zero.

At cell-reselection, a timer Tn is stopped only if the corresponding cell is not a neighbour cell of the new serving cell, or if the criteria given above for starting timer Tn for the corresponding cell is no longer fulfilled with the parameters of the new serving cell. On cell re-selection, timer Tn shall be continued to be run for the corresponding cells but the criteria given above shall be evaluated with parameters broadcast in the new serving cell if the corresponding cells are neighbours of the new serving cell.
	Sn
	Cell Selection value of the neighbouring cell, (dB)

	Qmeas
	Quality value. The quality value of the received signal derived from the averaged CPICH Ec/No or CPICH RSCP for FDD cells, from the averaged P-CCPCH RSCP for TDD cells and from the averaged received signal level for GSM cells. The averaging of these measurement quantities are performed as specified in [10] and [11]. 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.


Cell reselection parameters broadcast in system information are listed in subclause 5.2.6.1.5.

The cell selection criterion S used for cell reselection is fulfilled when:


[image: image7.wmf]for FDD cells:

Srxlev > 0  AND Squal > 0

for TDD cells:

Srxlev > 0

for GSM cells:

Srxlev > 0


Where :


[image: image8.wmf]Squal = 

Q

qualmeas

 – 

Qqualmin

Srxlev = 

Q

rxlevmeas

 - 

Qrxlevmin - 

Pcompensation


	Squal 
	Cell Selection quality value (dB)

Applicable only for FDD cells. 

	Srxlev
	Cell Selection RX level value (dB)

	Qqualmeas
	Measured cell quality value. The quality of the received signal expressed in CPICH Ec/N0 (dB) for FDD cells. CPICH Ec/N0 shall be averaged as specified in [10].

Applicable only for FDD 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 the averaged received signal level as specified in [10] for GSM cells (dBm). CPICH RSCP, P-CCPCH RSCP and the received signal level for GSM cells shall be averaged as specified in [10] and [11].

	Qqualmin
	Minimum required quality level in the cell (dB). Applicable only for FDD 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)


The UE shall perform ranking of all cells that fulfil the S criterion among

-
all cells that have the highest HCS_PRIO among those cells that fulfil the criterion H >= 0. Note that this rule is not valid when UE high-mobility is detected (see subclause 5.2.6.1.2).

-
all cells, not considering HCS priority levels, if no cell fulfil the criterion H >= 0. This case is also valid when it is indicated in system information that HCS is not used, that is when serving cell does not belong to a hierarchical cell structure.

The cells shall be ranked according to the R criteria specified above, deriving Qmeas,n and Qmeas,s and calculating the R values using CPICH RSCP, P-CCPCH RSCP and the averaged received signal level as specified in [10] and [11] for FDD, TDD and GSM cells, respectively.
The offset Qoffset1s,n is used for Qoffsets,n to calculate Rn, the hysteresis Qhyst1s is used for Qhysts to calculate Rs.

If the usage of HCS is indicated in system information, TEMP_OFFSET1n is used for TEMP_OFFSETn to calculate TOn. If it is indicated in system information that HCS is not used, TEMP_OFFSETn is not applied when calculating Rn. The best ranked cell is the cell with the highest R value.

If a TDD or GSM cell is ranked as the best cell, then the UE shall perform cell re-selection to that TDD or GSM cell.

If an FDD cell is ranked as the best cell and the quality measure for cell selection and re-selection is set to CPICH RSCP, the UE shall perform cell re-selection to that FDD cell.

If an FDD cell is ranked as the best cell and the quality measure for cell selection and re-selection is set to CPICH Ec/No, the UE shall perform a second ranking of the FDD cells according to the R criteria specified above, but using the measurement quantity CPICH Ec/No for deriving the Qmeas,n and Qmeas,s and calculating the R values of the FDD cells. The offset Qoffset2s,n is used for Qoffsets,n to calculate Rn, the hysteresis Qhyst2s is used for Qhysts to calculate Rs. If the usage of HCS is indicated in system information, TEMP_OFFSET2n is used to calculate TOn. If it is indicated in system information that HCS is not used, TEMP_OFFSETn is not applied when calculating Rn. Following this second ranking, the UE shall perform cell re-selection to the best ranked FDD cell.

In all cases, the UE shall reselect the new cell, only if the following conditions are met:
-
the new cell is better ranked than the serving cell during a time interval Treselection.

-
more than 1 second has elapsed since the UE camped on the current serving cell.
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Rs = Qmeas,s + Qhysts







Rn = Qmeas,n - Qoffsets,n �- TOn *  (1 – Ln)
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Rs = Qmeas,s + Qhysts







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







Hn = Qmeas,n - Qhcsn – TOn *  Ln
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for FDD cells:		Srxlev > 0  AND Squal > 0



for TDD cells:		Srxlev > 0



for GSM cells:		Srxlev > 0
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Squal = Qqualmeas – Qqualmin



Srxlev = Qrxlevmeas - Qrxlevmin - Pcompensation












