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1. 
Introduction

Earlier this year the cell reselection behaviour was modified (Rel. 5 CR 115 to 25.304) so that the measurement rule thresholds restrict cell reselection.

Thus inter frequency cell reselection is only allowed if

Squal <= Sintersearch
and inter RAT cell reselection is only allowed if

Squal <= SsearchRAT m
Here the cell reselection quality value Squal is defined in terms of the measured CPICH Ec/N0 cell quality value Qqualmeas as

Squal = Qqualmeas - Qqualmin

This is an extremely useful functionality for operators, with numerous use cases. Here we give two important examples:

Scenario 1. Hotspot coverage on second UMTS carrier

An operator has complete coverage with a frequency 1, while frequency 2 is used for hotspot coverage. The hotspot cells encounter less other cell interference and have a lot of capacity. In the hotspot cells (frequency 2) the cell reselection inter frequency threshold Sintersearch is therefore set to a low value, to make terminals stay on the hotspot cell as long as possible (i.e. until the cell quality becomes too low).

Scenario 2: Multi RAT system optimization and loadsharing

The cell reselection inter RAT threshold SsearchRAT m is set to a low value to make dual mode terminals stay on UMTS as long as possible (i.e. until the cell quality becomes too low).

This way a congested GSM network can be relieved from some traffic.

When services supported only by UMTS (and not by the other RAT) are initiated by the user, the terminal is already camping on UMTS and there is no need to perform a service based handover. Delays are thus minimized.

This camping strategy is also useful to relieve a congested GSM network from some traffic (as the dual mode terminal fleet increases the threshold may be increased to balance the load).

Unfortunately, however, this new functionality doesn’t work. It results in failed call attempts.

The problem is that the cell quality is based only on CPICH Ec/N0, which is a good measure of UMTS downlink quality but not of UMTS uplink quality. When the threshold is used it makes terminals stay camping on a UMTS bearer even though the UMTS bearer uplink quality is bad. Thus, when a call attempt is made, it fails even though there is another UMTS bearer or another RAT available with good signal quality.

For the same reason the original Rel. 99 threshold functionality doesn’t work either. The original intention with the measurement rule thresholds was to save terminal power by allowing terminals not to measure above a certain serving cell quality. Since the cell quality measure does not ensure good uplink quality, making use of the thresholds leads to failed call attempts.

In fact, there is one more problem with using CPICH Ec/N0 for this purpose. CPICH Ec/Io is typically almost constant over the larger part of the cell area and then falls drastically at the cell edge. For power saving purposes, the UE should not have to perform measurements over a substantial part of the cell area. Still the UE must start to perform measurements in good time before the cell edge is reached. To achieve this the CPICH Ec/N0 threshold would have to be fine tuned, which is not possible with the current granularity. Furthermore, CPICH Ec/N0 is load dependent so even if such a fine-tuning was possible, it would work only for a fixed load. A slight increase in the load would make terminals perform measurements in the whole cell, while a slight decrease in load would make terminals start to perform measurements too late, when approaching the cell edge.

CPICH RSCP on the other hand is load independent and falls steadily from the cell centre to the cell edge.

To solve the problem and make the functionalities work as intended, a threshold is needed also for CPICH RSCP, which is a good measure of uplink quality. The solution proposed here is to introduce new thresholds for CPICH Ec/N0 and CPICH RSCP.

For the new thresholds a higher granularity for the CPICH Ec/Io and a CPICH RSCP thresholds is used, so that the measurements can be better controlled. Thus it will be possible to tune the parameters so that the UE does not perform measurements in an inner part of the cell, but starts measuring well before the cell border is reached.

A similar problem appear at cell reselection and handover from GSM to UMTS. When based on CPICH Ec/N0 measurements only, the terminal may make cell reselection or handover to a UMTS cell with failing uplink. In GERAN this has been corrected from release 5 onwards, mandating the use of the CPICH RSCP measurement. To implement a certain camping strategy and to avoid ping-pong effects the thresholds on the UMTS and GERAN side must of course be coordinated. Thus, to make the GERAN correction useful, the corresponding correction must be made also on the UMTS side.

In section 2 below, the use of CPICH Ec/N0 and CPICH RSCP as downlink and uplink quality measures is discussed in some more detail.

In section 3 finally the proposed solution is presented.

CRs to 25.304 and 25.331 proposed to RAN2 for approval are attached.

2.        Measurements

For UMTS there are two important quality measures, CPICH Ec/N0 and CPICH RSCP. 

RSCP give information about the coupling loss, but it says nothing about the interference, while Ec/No gives a composite measure of coupling loss and downlink interference.

In [1] it is shown that the CPICH RSCP is closely related to the uplink quality and the CPICH Ec/No to the downlink quality. For W-CDMA, it is possible for either the uplink or the downlink to fail while the link in the opposite direction experiences absolutely no problems whatsoever. Due to this property of the radio interface, both the CPICH RSCP and Ec/No are needed for a complete evaluation of the quality of a certain cell.

Below we give a quick sketch of the discussion in [1]. For details, however, we refer to [1].

Uplink

The UE output power depends on the coupling loss to the Node B, and the interference level at the node B. The interference level is the same for all links in the same cell but does vary between cells (about 0 to 5 dB noise rise), but this variation is much smaller than the variation of the coupling loss (at least 50 to 60 dB). This means that the UE output power is determined mainly by the coupling loss to the Node B. Since uplink coverage is limited by the UE output power, the uplink quality will be strongly dependent on the coupling loss and hence on the CPICH RSCP.

From figure 1, it is clear that the uplink is best characterised by the CPICH RSCP, and that the CPICH Ec/No does not provide a good estimate of uplink quality.

Downlink

Also in the downlink the required output power depends on the coupling loss and the interference, but here the interference is the interference received at the UE, and is thus different for different locations within a cell. Furthermore, the variation of the downlink interference is of the same order of magnitude as the variation of the coupling loss. In fact, the incell interference is subject to the same coupling loss as the real signal, and is thus proportional to the coupling loss (this is not true for the other cell interference). Interference can thus, obviously not be neglected, and RSCP is useless as a measure of downlink quality.

Ec/No on the other hand does give a composite measure of coupling loss and downlink interference, and from figure 1 it is clear that Ec/No does provide a good estimate of downlink quality.

[image: image1.wmf]
Figure 1. Downlink and uplink transmission powers plotted agaist CPICH RSCP (left) and CPICH Ec/No (right). The uplink power appears inversely proportional to CPICH RSCP, and the downlink power is strongly dependent on CPICH Ec/No. Different CPICH power settings are used in the network. This is the reason for the apparent alignment of the downlink data to at least two clearly different curves (right-hand plot).

3.        Proposed solution

The proposed solution is very simple. New threshold parameters for CPICH Ec/N0 and CPICH RSCP are introduced in the system information broadcast for cell reselection for Rel. 5.

Note that the old threshold parametes for CPICH Ec/N0 cannot be reused, since they will always have to be set to a high value, or not sent at all, to avoid that terminals from earlier releases camp on UMTS outside UMTS coverage.

The new parameters are optional, and if not present, terminals will use the pre Rel. 5 parameters and behavior.

The solution is implemented in CRs to 25.304 and 25.331 attached below.

The proposal is for RAN2 to approve the two CR’s.

4. References
[1] 
R4-040270 (RAN4 #31) Background for WCDMA uplink best characterised by CPICH RSCP and downlink by CPICH Ec/Io.
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5.2.6
Cell Reselection Evaluation Process

5.2.6.1
UTRA case

The cell reselection process is specified in the following sub-clauses:

5.2.6.1.1
Measurement rules for cell re-selection when HCS is not used

If the system information broadcast in the serving cell indicates that HCS is not used, then for intra-frequency and inter-frequency measurements and inter-RAT measurements, the UE shall:

-
use Squal for FDD cells and Srxlev for TDD for Sx when applying the rules below.

1.
IF the serving cell is an FDD cell and Sintrasearch1 and Sintrasearch2 are sent in the system information broadcast in the serving cell THEN

If Sx <= Sintrasearch1 or Srxlevs <= Sintrasearch2, the UE shall perform measurements on all intra-frequency cells.

ELSE

If Sx <= Sintrasearch, the UE shall perform measurements on all intra-frequency cells.
If Sintrasearch, is not sent for serving cell, the UE shall perform measurements on all intra-frequency cells.
ENDIF
2.
IF the serving cell is an FDD cell and Sintersearch1 and Sintersearch2 are sent in the system information broadcast in the serving cell THEN
If Sx <= Sintersearch1 or Srxlevs <= Sintersearch2, the UE shall perform measurements on all inter-frequency cells.

ELSE

If Sx <= Sintersearch, the UE shall perform measurements on all inter-frequency cells.
If Sintersearch, is not sent for serving cell, the UE shall perform measurements on all inter-frequency cells.
ENDIF
3.

IF the serving cell is an FDD cell and Ssearch1RAT m and Ssearch2RAT m are sent in the system information broadcast in the serving cell THEN


If Sx <= Ssearch1RAT m or Srxlevs <= Ssearch2RAT m, the UE shall perform measurements on all cells of RAT "m".
ELSE
If Sx <= SsearchRAT m, the UE shall perform measurements on all cells of RAT "m".
If SsearchRAT m, is not sent for serving cell, the UE shall perform measurements on all cells of RAT "m".

ENDIF
If HCS is not used and if Slimit,SearchRATm is sent for serving cell, UE shall ignore it.

5.2.6.1.2
Measurement rules for cell re-selection when HCS is used

If the system information broadcast in the serving cell indicates that HCS is used, then for intra-frequency and inter-frequency measurements, the UE shall:

1.
For intra-frequency and inter-frequency threshold-based measurement rules


use Squal for FDD cells and Srxlev for TDD cells for Sx and apply the following rules.

IF (Srxlevs <= SsearchHCS) or (if FDD and Sx <= Sintersearch) THEN


measure on all intra-frequency and inter-frequency cells. Fast-moving UEs may also use this rule.

ELSE


IF (Sx > Sintrasearch) THEN


measure on all intra-frequency and inter-frequency cells, which have higher HCS priority level than the serving cell unless measurement rules for fast-moving UEs are triggered


ELSE


measure on all intra-frequency and inter-frequency cells, which have equal or higher HCS priority level than the serving cell unless measurement rules for fast-moving UEs are triggered


ENDIF


ENDIF


If HCS is used and if Sintrasearch or SsearchHCS or Sintersearch (in FDD) are not sent for the serving cell, UE shall:
-
measure on all intra-frequency and inter-frequency cells. Fast-moving UEs may also use this rule.

2.
For intra-frequency and inter-frequency measurement rules for fast-moving UEs:


If the number of cell reselections during time period TCRmax exceeds NCR, high-mobility has been detected. In this high-mobility state, UE shall


IF the UE is measuring all cells according to the intra-frequency and inter-frequency threshold based measurement rules above THEN

-
prioritise reselection of intra-frequency and inter-frequency neighbouring cells having lower HCS priority level than the serving cell before neighbouring cells having the same HCS priority level and prioritise neighbouring cells having the same HCS priority before neighbouring cells having higher HCS priority level.


ELSE

-
measure intra-frequency and inter-frequency neighbouring cells, which have equal or lower HCS priority than serving cell.

· prioritise re-selection of intra-frequency and inter-frequency neighbouring cells on lower HCS priority level than the serving cell before neighbouring cells on same HCS priority level.

ENDIF


When the number of cell reselections during time period TCRmax no longer exceeds NCR, UE shall

· continue these measurements during time period TCrmaxHyst

· if the criteria for entering high mobility is not detected during time period TCrmaxHyst:

-
revert to measurements according to the threshold based measurement rules.

When serving cell belongs to a hierarchical cell structure, the UE shall follow these rules for Inter-RAT measurements:

1.
Inter-RAT threshold-based measurement rules


use Squal for FDD cells and Srxlev for TDD cells for Sx and apply the following rules.


IF (Srxlevs <= SHCS,RATm) or (if FDD and Squal <= SSearchRATm) THEN


UE shall measure on all inter-RATm cells. Fast-moving UEs may also use this rule.


ELSE


IF (Sx > Slimit,SearchRATm) THEN


UE may choose to not measure neighbouring cells in RAT "m". 

ELSE


UE shall measure on all neighbouring cells in RAT "m", which have equal or higher HCS priority level than the serving cell unless measurement rules for fast-moving UEs are triggered


ENDIF


ENDIF


If HCS is used and if SHCS,RATm is not sent for the serving cell, UE shall measure on all inter-RATm cells. Fast-moving UEs may also use this rule.

2.
Inter-RAT measurement rules for fast-moving UEs

· If the number of cell reselections during time period TCRmax exceeds NCR, high-mobility has been detected. In this high-mobility state, UE shall

-

If the UE is measuring neighbouring cells of RAT "m" according to the inter-RAT threshold based measurement rules above THEN

-
prioritise re-selection of neighbouring cells in RAT "m" having lower HCS priority level than the serving cell before neighbouring cells having the same HCS priority level and prioritise neighbouring cells having the same HCS priority before neighbouring cells having higher HCS priority level..

-
ELSE

-
measure the neighbouring cells in RAT "m", which have an equal or lower HCS priority than the serving cell

-
prioritise re-selection of neighbouring cells in RAT "m" on lower HCS priority level than the serving cell before neighbouring cells in RAT "m" on same HCS priority level.

-
END IF


When the number of cell reselections during time interval TCRmax no longer exceeds NCR, UE shall

-
continue these measurements during time period TCrmaxHyst
-
if the criteria for entering high mobility is not detected during time period TCrmaxHyst
-
revert to measure according to the threshold-based measurement rules.

5.2.6.1.3
Highest ranked cells with access restrictions

For the highest ranked cell (including serving cell) according to cell reselection criteria specified in subclause 5.2.6.1.4, the UE shall check if the access is restricted according to the rules in subclause 5.3.1.1.

If that cell and other cells have to be excluded from the candidate list, as stated in subclause 5.3.1.1, the UE shall not consider these as candidates for cell reselection. This limitation is removed when the highest ranked cell changes.

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:
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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

-
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

-
for all other serving and neighbour cells:


Qmeas,n > Qmeas,s + Qoffset1s,n

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:
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	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)


If HCS is not used in the serving cell the UE shall perform ranking of all cells that the UE is mandated to (i.e. shall) measure (see subclause 5.2.6.1.1), and that fulfil the S criterion. No other inter frequency or inter RAT cells shall be included in the ranking.
If HCS is used in the serving cell the UE shall perform ranking of all cells that the UE is mandated to (i.e. shall) measure (see subclause 5.2.6.1.2) and 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. 
No other inter frequency or inter RAT cells shall be included in the ranking when HCS is used.
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. For hierarchical cell structures when high mobility state has not been detected, if according to the HCS rules the serving cell is not ranked then all the ranked cells are considered to be better ranked than the serving cell.
-
more than 1 second has elapsed since the UE camped on the current serving cell.
5.2.6.1.5
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 and are read in the serving cell as follows:

Qoffset1s,n
This specifies the offset between the two cells. It is used for TDD and GSM cells and for FDD cells in case the quality measure for cell selection and re-selection is set to CPICH RSCP.

Qoffset2s,n
This specifies the offset between the two cells. It is used for FDD cells in case the quality measure for cell selection and re-selection is set to CPICH Ec/No.

Qhyst1s
This specifies the hysteresis value (Qhyst). It is used for TDD and GSM cells and for FDD cells in case the quality measure for cell selection and re-selection is set to CPICH RSCP.

Qhyst2s
This specifies the hysteresis value (Qhyst). It is used for FDD cells if the quality measure for cell selection and re-selection is set to CPICH Ec/No.
HCS_PRIOs, HCS_PRIOn

This specifies the HCS priority level (0-7) for serving cell and neighbouring cells.

HCS priority level 0 means lowest priority and HCS priority level 7 means highest priority.
Qhcss, Qhcsn

This specifies the quality threshold levels for applying prioritised hierarchical cell re-selection.

Qqualmin

This specifies the minimum required quality level in the cell in dB. It is not applicable for TDD cells or GSM cells.
Qrxlevmin

This specifies the minimum required RX level in the cell in dBm.
PENALTY_TIMEn
This specifies the time duration for which the TEMPORARY_OFFSETn is applied for a neighbouring cell.

TEMPORARY_OFFSET1n
This specifies the offset applied to the H and R criteria for a neighbouring cell for the duration of PENALTY_TIMEn. It is used for TDD and GSM cells and for FDD cells in case the quality measure for cell selection and re-selection is set to CPICH RSCP.

TEMPORARY_OFFSET2n
This specifies the offset applied to the H and R criteria for a neighbouring cell for the duration of PENALTY_TIMEn. It is used for FDD cells in case the quality measure for cell selection and re-selection is set to CPICH Ec/No.

TCRmax


This specifies the duration for evaluating allowed amount of cell reselection(s).

NCR
This specifies the maximum number of cell reselections.

TCRmaxHyst
This specifies the additional time period before the UE can revert to low-mobility measurements.

Treselections
This specifies the cell reselection timer value.

SsearchHCS
This threshold is used in the measurement rules for cell re-selection when HCS is used. It specifies the limit for Srxlev in the serving cell below which the UE shall initiate measurements of all neighbouring cells of the serving cell.
SsearchRAT 1 - SsearchRAT k
This specifies the RAT specific threshold in the serving cell used in the inter-RAT measurement rules.
Ssearch1RAT 1 – Ssearch1RAT k
This specifies the RAT specific CPICH Ec/No threshold in the serving FDD cell used in the inter-RAT measurement rules.

Ssearch2RAT 1 – Ssearch2RAT k
This specifies the RAT specific CPICH RSCP threshold in the serving FDD cell used in the inter-RAT measurement rules.
SHCS,RATm

This threshold is used in the measurement rules for cell re-selection when HCS is used. It specifies the RAT specific threshold in the serving cell used in the inter-RAT measurement rules.

Sintrasearch
This specifies the threshold (in dB) for intra frequency measurements and for the HCS measurement rules.
Sintrasearch1
This specifies the FDD CPICH Ec/No threshold (in dB) for intra frequency measurements and for the HCS measurement rules.

Sintrasearch2
This specifies the FDD CPICH RSCP threshold (in dB) for intra frequency measurements and for the HCS measurement rules.
Sintersearch
This specifies the threshold (in dB) for inter-frequency measurements and for the HCS measurement rules.
Sintersearch1
This specifies the FDD CPICH Ec/No threshold (in dB) for inter-frequency measurements and for the HCS measurement rules.

Sintersearch2
This specifies the FDD CPICH RSCP threshold (in dB) for inter-frequency measurements and for the HCS measurement rules.
Slimit,SearchRATm
This threshold is used in the measurement rules for cell re-selection when HCS is used. It specifies the RAT specific threshold (in dB) in the serving UTRA cell above which the UE may choose to not perform any inter-RAT measurements in RAT "m".

5.2.6.2
GSM case

The cell reselection procedure in GSM, including reselection from GSM to UTRA, is specified in [1].
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-------------------- FIRST MODIFIED SECTION ----------------------------
10.3.2.3
Cell selection and re-selection info for SIB3/4

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	Mapping Info
	OP
	
	Mapping info 10.3.2.5
	This IE should not be sent.
	

	Cell selection and reselection quality measure
	MP
	
	Enumerated (CPICH Ec/N0, CPICH RSCP)
	Choice of measurement (CPICH Ec/N0 or CPICH RSCP) to use as quality measure Q for FDD cells.

This IE is also sent to the UE in SIB11/12. Both occurrences of the IE should be set to the same value.
	

	CHOICE mode
	MP
	
	
	
	

	>FDD
	
	
	
	
	

	>>Sintrasearch
	OP
	
	Integer (-32..20 by step of 2)
	If a negative value is received the UE shall consider the value to be 0.

[4]

[dB]
	

	>>Sintersearch
	OP
	
	Integer (-32..20 by step of 2)
	If a negative value is received the UE shall consider the value to be 0.

[4]

[dB]
	

	>>SsearchHCS
	OP
	
	Integer (-105..91 by step of 2)
	If a negative value is received the UE shall consider the value to be 0.

[4]

[dB]
	

	>>Sintrasearch1
	OP
	
	Integer (0..20)
	[4]

[dB]
	REL-5

	>>Sintrasearch2
	OP
	
	Integer (0..91)
	[4]

[dB]
	REL-5

	>>Sintersearch1
	OP
	
	Integer (0..20)
	[4]

[dB]
	REL-5

	>> Sintersearch2
	OP
	
	Integer (0..91)
	[4]

[dB]
	REL-5

	>>RAT List
	OP
	1 to <maxOtherRAT>
	
	
	

	>>>RAT identifier
	MP
	
	Enumerated (GSM, cdma2000)
	
	

	>>>Ssearch,RAT
	MP
	
	Integer (-32..20 by step of 2)
	In case the value 20 is received the UE shall consider this IE as if it was absent according to [4]

If a negative value is received the UE shall consider the value to be 0.

[dB]
	

	>>>SHCS,RAT
	OP
	
	Integer (-105..91 by step of 2)
	If a negative value is received the UE shall consider the value to be 0.

[4]

[dB]
	

	>>>Slimit,SearchRAT
	MP
	
	Integer (-32..20 by step of 2)
	If a negative value is received the UE shall consider the value to be 0.

[4]

[dB]
	

	>>>Ssearch1,RAT
	OP
	
	Integer (0..20)
	[4]

[dB]
	REL-5

	>>> Ssearch2,RAT
	OP
	
	Integer (0..91)
	[4]

[dB]
	REL-5

	>>Qqualmin
	MP
	
	Integer (-24..0)
	Ec/N0, [dB]


	

	>>Qrxlevmin
	MP
	
	Integer (-115..-25 by step of 2)
	RSCP, [dBm]


	

	>> DeltaQrxlevmin
	CV-Delta
	
	Integer(-4..-2 by step of 2)
	If present, the actual value of Qrxlevmin = Qrxlevmin + DeltaQrxlevmin
	REL-5

	>TDD
	
	
	
	
	

	>>Sintrasearch
	OP
	
	Integer (-105..91 by step of 2)
	If a negative value is received the UE shall consider the value to be 0.

[4]

[dB]
	

	>>Sintersearch
	OP
	
	Integer (-105..91 by step of 2)
	If a negative value is received the UE shall consider the value to be 0.

[4]

[dB]
	

	>>SsearchHCS
	OP
	
	Integer (-105..91 by step of 2)
	If a negative value is received the UE shall consider the value to be 0.

[4]

[dB]
	

	>>RAT List
	OP
	1 to <maxOtherRAT>
	
	
	

	>>>RAT identifier
	MP
	
	Enumerated (GSM, cdma2000)
	
	

	>>>Ssearch,RAT
	MP
	
	Integer (-105..91 by step of 2)
	In case the value 91 is received the UE shall consider this IE as if it was absent according to [4]

If a negative value is received the UE shall consider the value to be 0.

[dB]
	

	>>>SHCS,RAT
	OP
	
	Integer (-105..91 by step of 2)
	If a negative value is received the UE shall consider the value to be 0.

[4]

[dB]
	

	>>>Slimit,SearchRAT
	MP
	
	Integer (-105..91 by step of 2)
	If a negative value is received the UE shall consider the value to be 0.

[4]

[dB]
	

	>>Qrxlevmin
	MP
	
	Integer (-115..-25 by step of 2)
	RSCP, [dBm]


	

	>>DeltaQrxlevmin
	CV-Delta
	
	Integer(-4..-2 by step of 2)
	If present, the actual value of Qrxlevmin = Qrxlevmin + DeltaQrxlevmin
	REL-5

	Qhyst1s
	MP
	
	Integer (0..40 by step of 2)
	[4]

[dB]
	

	Qhyst2s
	CV-FDD-Quality-Measure
	
	Integer (0..40 by step of 2)
	Default value is Qhyst1s

[4]

[dB]
	

	Treselections
	MP
	
	Integer (0..31)
	[s]
	

	HCS Serving cell Information
	OP
	
	HCS Serving cell information 10.3.7.12
	
	

	Maximum allowed UL TX power
	MP
	
	Maximum allowed UL TX power 10.3.6.39
	[dBm] UE_TXPWR_MAX_RACH in [4].
	


	Condition
	Explanation

	FDD-Quality-Measure
	The IE is not needed if the IE "Cell selection and reselection quality measure" has the value CPICH RSCP, otherwise the IE is mandatory and has a default value.

	Delta
	This IE is optional if the value of Qrxlevmin is below –115dBm. It is not needed otherwise.


-------------------- NEXT MODIFIED SECTION ----------------------------
SysInfoType3 ::=




SEQUENCE {



sib4indicator




BOOLEAN,


-- UTRAN mobility IEs



cellIdentity




CellIdentity,



cellSelectReselectInfo


CellSelectReselectInfoSIB-3-4,



cellAccessRestriction


CellAccessRestriction,


-- Extension mechanism for non- release99 information



v4b0NonCriticalExtensions

SEQUENCE { 




sysInfoType3-v4b0ext


SysInfoType3-v4b0ext-IEs,




v590NonCriticalExtension

SEQUENCE {





sysInfoType3-v590ext


SysInfoType3-v590ext,




v5a0NonCriticalExtension

SEQUENCE {





sysInfoType3-v5b0ext

SysInfoType3-v5b0ext,





nonCriticalExtensions


SEQUENCE {}



OPTIONAL





}





OPTIONAL



} 






OPTIONAL



}






OPTIONAL

}

SysInfoType3-v4b0ext-IEs ::= SEQUENCE {


mapping-LCR





Mapping-LCR-r4






OPTIONAL

}

SysInfoType3-v590ext ::= SEQUENCE {


cellSelectReselectInfo-v590ext

CellSelectReselectInfo-v590ext 

OPTIONAL
}

SysInfoType3-v5b0ext ::= SEQUENCE {

--The following four IEs shall be used for FDD only.


s-Intrasearch1




INTEGER (0..20)



OPTIONAL,

s-Intrasearch2




INTEGER (0..91)



OPTIONAL,

s-Intersearch1




INTEGER (0..20)



OPTIONAL,


s-Intersearch2




INTEGER (0..91)



OPTIONAL,


s-Search1RAT




INTEGER (0..20)



OPTIONAL,


s-Search2RAT




INTEGER (0..91)



OPTIONAL

}
-------------------- END OF MODIFICATIONS ----------------------------
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Hs = Qmeas,s - Qhcss







Hn = Qmeas,n - Qhcsn – TOn *  Ln
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Rs = Qmeas,s + Qhysts







Rn = Qmeas,n - Qoffsets,n �- TOn *  (1 – 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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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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Squal = Qqualmeas – Qqualmin



Srxlev = Qrxlevmeas - Qrxlevmin - Pcompensation












