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	Reason for change:
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	The existing reselection mechanism is not suitable for operators to conduct idle UE redistribution for load balance. 
1. The current reselection procedures with broadcast priorities are only based on simple comparison of the priority values. Changing the “bigger/smaller” relations of priority values will cause major swings of the idle traffic across the carriers. 
2. Dedicated priorities also can not address the issue that traffic load changes over time and locations at different carriers, and carriers change over locations. It requires the priority value change accordingly for a moving idle UE while the dedicated priorities can only be updated at the time a UE transits from active to idle mode. 
3. In addition, it is difficult to conduct load balance by adjusting the existing reselection measurement threshold.
4. HetNets introduced additional complexity for idle load balance due to new inter-cell scenarios:
· Overlaid macro and small cells can be on the different carrier frequency
· Multiple small cells (with the same or different carriers) can be overlaid with an umbrella macro cell (with different carriers)
· In most cases, small cells of different carrier frequencies are not overlapped with each other and only overlapped partially with the umbrella macro cell –- therefore one frequency layer can be considered to include all the frequencies of the cells partially overlaid with the cell associated with SIB5.
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	Reselection probabilities are added for every fully overlaid (macro cell) neighboring carrier frequency and for the carrier frequencies of partially overlaid cells (small cells) in SIB5 which are specified in TS36.331. The re-distribution test triggering procedures are also specified in TS36.331. The probability based reselection procedure enhancements are included in TS36.304.
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5.2.2
System information acquisition

[…]
5.2.2.12
Actions upon reception of SystemInformationBlockType5

Upon a receiving of SIB5 the UE shall:
1> if re-distributionTestControl is present; and

1>  if a UE is not receiving eMBMS service and does not have priority(ies) assigned by dedicated signalling; and upon reselectiing to this cell or if the value re-distributionTestControl is different from the one of previously acquired SIB5 for the cell:
2>
perform re-distribution test for probability based reselection as follows; 
The UE shall first determine the probability of stay with current serving carrier frequency: the probability of stay equals to 1 minus the sum of the probability values associated with all the fully overlaid carrier frequencies and the common reselection probability value associated with the partialiy-overlaid-layer in SIB5. The partially-overlaid-layer includes all the carrier frequencies of the cells partially overlaid with the reference cell associated with this SIB5. The UE then creates bins over the value range of 0 to 1 based on the probability values. Each bin corresponding to a fully overlaid carrier frequency or a serving carrer frequency or the partially-overlaid-layer with the width of the bin to be equal to the associated probability value. The UE randomly generates a value uniformly distributed over 0 to 1. When the randomly generated value drops in a specific bin, the carrier frequency(ies) corresponding to the bin can be either the current serving carrier frequency, or a neighboring fully overlaid carrier frequency or the partially-overlaid-layer, which is selected as the reselection target

1> if the current serving carrier frequency is selected by the re-distribution test: 

1> the UE does not take any further action;  

        2>  else if a fully overlaid carrier frequency is selected by the re-distribution test:

2> the UE shall set the selected carrier frequency’s priority to be the highest; 

2> else if the partially-overlaid-layer is selected by the re-distribution test: 
1> the UE shall consider all the partially overlaid frequencies listed in SIB5 to be equally the highest priority; 
<Next change>

6.3.1
System information blocks

[…]

–
SystemInformationBlockType5

The IE SystemInformationBlockType5 contains information relevant only for inter-frequency cell re-selection i.e. information about other E‑UTRA frequencies and inter-frequency neighbouring cells relevant for cell re-selection. The IE includes cell re-selection parameters common for a frequency as well as cell specific re-selection parameters.
SystemInformationBlockType5 information element
-- ASN1START

SystemInformationBlockType5 ::=

SEQUENCE {


interFreqCarrierFreqList


InterFreqCarrierFreqList,


...,


lateNonCriticalExtension



OCTET STRING
(CONTAINING SystemInformationBlockType5-v8h0-IEs)



OPTIONAL,
-- Need OP

[[  reDistributionTestControl-r12
ENUMERATED {t0,t1}


OPTIONAL,
-- Need OR


partialOverlaidCarrierFreqList-r12
PartialOverlaidCarrierFreqList-r12
OPTIONAL
-- Need OR




]]
}

SystemInformationBlockType5-v8h0-IEs ::=
SEQUENCE {


interFreqCarrierFreqList-v8h0 SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo-v8h0



 OPTIONAL,
-- Need OP


nonCriticalExtension


SystemInformationBlockType5-v9e0-IEs
OPTIONAL
-- Need OP

}

SystemInformationBlockType5-v9e0-IEs ::=
SEQUENCE {


interFreqCarrierFreqList-v9e0
SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo-v9e0



OPTIONAL,
-- Need OR


nonCriticalExtension


SEQUENCE {}






OPTIONAL
-- Need OP

}

InterFreqCarrierFreqList ::=

SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo

InterFreqCarrierFreqInfo ::=
SEQUENCE {


dl-CarrierFreq





ARFCN-ValueEUTRA,


q-RxLevMin






Q-RxLevMin,


p-Max







P-Max






OPTIONAL,

-- Need OP


t-ReselectionEUTRA




T-Reselection,


t-ReselectionEUTRA-SF



SpeedStateScaleFactors


OPTIONAL,

-- Need OP


threshX-High





ReselectionThreshold,


threshX-Low






ReselectionThreshold,


allowedMeasBandwidth



AllowedMeasBandwidth,


presenceAntennaPort1



PresenceAntennaPort1,


cellReselectionPriority



CellReselectionPriority


OPTIONAL,

-- Need OP


neighCellConfig





NeighCellConfig,


q-OffsetFreq





Q-OffsetRange




DEFAULT dB0,


interFreqNeighCellList



InterFreqNeighCellList


OPTIONAL, 

-- Need OR


interFreqBlackCellList



InterFreqBlackCellList


OPTIONAL, 

-- Need OR


...,


[[
q-QualMin-r9




Q-QualMin-r9




OPTIONAL,

-- Need OP



threshX-Q-r9




SEQUENCE {




threshX-HighQ-r9



ReselectionThresholdQ-r9,




threshX-LowQ-r9




ReselectionThresholdQ-r9



}















OPTIONAL

-- Cond RSRQ


]],


[[
q-QualMinWB-r11




Q-QualMin-r9




OPTIONAL
-- Cond WB-RSRQ


]],
 [[  reselectionProbability-r12       ReselectionProbability-r12       OPTIONAL   -- Need OR

 ]]

}
InterFreqCarrierFreqInfo-v8h0 ::=

SEQUENCE {


multiBandInfoList




MultiBandInfoList



OPTIONAL
-- Need OR

}

InterFreqCarrierFreqInfo-v9e0 ::=
SEQUENCE {


dl-CarrierFreq-v9e0




ARFCN-ValueEUTRA-v9e0
OPTIONAL,
-- Cond dl-FreqMax


multiBandInfoList-v9e0



MultiBandInfoList-v9e0
OPTIONAL
-- Need OR

}

InterFreqNeighCellList ::=


SEQUENCE (SIZE (1..maxCellInter)) OF InterFreqNeighCellInfo

InterFreqNeighCellInfo ::=


SEQUENCE {


physCellId






PhysCellId,


q-OffsetCell





Q-OffsetRange

}

InterFreqBlackCellList ::=


SEQUENCE (SIZE (1..maxCellBlack)) OF PhysCellIdRange
PartialOverlaidCarrierFreqList-r12 ::=
SEQUENCE (SIZE (1..maxFreq)) OF PartialOverlaidCarrierFreqInfo-r12
PartialOverlaidCellCarrierFreqInfo-r12 ::=
SEQUENCE {


dl-CarrierFreq-r12





ARFCN-ValueEUTRA-r9
} 

ReselectionProbability-r12 ::=



ENUMERATED {












p00, p01, p02, p03, p04, p05, p06, p08,












p10, p12, p15, p18, p21, p24, p27, p30,












p34, p38, p42, p46, p50, p54, p58, p62,












p66, p70, p75, p80, p85, p90, p95, p100}
-- ASN1STOP

	SystemInformationBlockType5 field descriptions

	interFreqBlackCellList

List of blacklisted inter-frequency neighbouring cells.

	interFreqCarrierFreqList

List of neighbouring inter-frequencies. E-UTRAN does not configure more than one entry for the same physical frequency regardless of the E-ARFCN used to indicate this. If E-UTRAN includes interFreqCarrierFreqList-v8h0 and/ or interFreqCarrierFreqList-v9e0 it includes the same number of entries, and listed in the same order, as in interFreqCarrierFreqList (i.e. without suffix).

	interFreqNeighCellList

List of inter-frequency neighbouring cells with specific cell re-selection parameters.

	multiBandInfoList

Indicates the list of frequency bands in addition to the band represented by dl-CarrierFreq for which cell reselection parameters are common. E-UTRAN indicates at most maxMultiBands frequency bands (i.e. the total number of entries across both multiBandInfoList and multiBandInfoList-v9e0 is below this limit).

	p-Max

Value applicable for the neighbouring E-UTRA cells on this carrier frequency. If absent the UE applies the maximum power according to the UE capability.

	q-OffsetCell

Parameter “Qoffsets,n” in TS 36.304 [4].

	q-OffsetFreq

Parameter “Qoffsetfrequency” in TS 36.304 [4].

	q-QualMin

Parameter “Qqualmin” in TS 36.304 [4]. If the field is not present, the UE applies the (default) value of negative infinity for Qqualmin.

	q-QualMinWB

If this field is present, the UE shall, when performing RSRQ measurements, use a wider bandwidth in accordance with TS 36.133 [16] and apply the value of this field for the parameter “Qqualmin” in TS 36.304 [4]. Otherwise, the UE applies the value of q-Qualmin instead.

	reDistributionTestControl
Value change indicates that a repeating of the re-distribution test is requested even if serving cell is not changed and the lowest priority of the last serving cell [36.304] is terminated. 

	reselectionProbability

For fully overlaid carrier frequencies, this field is the probability of a UE to select the associated carrier frequency to be the reselection target of the highest priority. The values are interpreted in the range [0,1]: p00 = 0, p01 = 0.01, p10 = 0.10,…, p95 = 0.95, P100=1.00.  For partially overlaid cell carrier frequencies listed in partialOverlaidCellCarrierFreqList, the UE calculates a probability value applicable for the set of frequencies by doing a summation of the reselectionProbability values for these carriers.   

	partialOverlaidCellCarrierFreqList

List of the carrier frequencies of all the cells partially overlaid with the cell associated with this SIB5.

	threshX-High

Parameter “ThreshX, HighP” in TS 36.304 [4].

	threshX-HighQ

Parameter “ThreshX, HighQ” in TS 36.304 [4].

	threshX-Low

Parameter “ThreshX, LowP” in TS 36.304 [4].

	threshX-LowQ

Parameter “ThreshX, LowQ” in TS 36.304 [4].

	t-ReselectionEUTRA

Parameter “TreselectionEUTRA” in TS 36.304 [4].

	t-ReselectionEUTRA-SF

Parameter “Speed dependent ScalingFactor for TreselectionEUTRA” in TS 36.304 [4]. If the field is not present, the UE behaviour is specified in TS 36.304 [4].


�PAGE \# "'Page: '#'�'"  �� Enter the specification number in this box. For example, 04.08 or 31.102. Do not prefix the number with anything . i.e. do not use "TS", "GSM" or "3GPP" etc.


�PAGE \# "'Page: '#'�'"  �� Enter the CR number here. This number is allocated by the 3GPP support team.  It consists of at least four digits, padded with leading zeros if necessary.


�PAGE \# "'Page: '#'�'"  �� Enter the revision number of the CR here. If it is the first version, use a "-".


�PAGE \# "'Page: '#'�'"  �� Enter the version of the specification here. This number is the version of the specification to which the CR was written and (normally) to which it will be applied if it is approved. Make sure that the latest version of the specification (of the relevant release) is used when creating the CR. If unsure what the latest version is, go to � HYPERLINK "http://www.3gpp.org/3G_Specs/3G_Specs.htm" ��� � HYPERLINK "http://www.3gpp.org/specs/specs.htm" ��http://www.3gpp.org/specs/specs.htm�.


�PAGE \# "'Page: '#'�'"  �� For help on how to fill out a field, place the mouse pointer over the special symbol closest to the field in question.


�PAGE \# "'Page: '#'�'"  �� Mark appropriate boxes with an X.


�PAGE \# "'Page: '#'�'"  �� SIM / USIM / ISIM applications.


�PAGE \# "'Page: '#'�'"  �� Enter a concise description of the subject matter of the CR. It should be no longer than one line, but if this is not possible, do not enter hard new-line characters.  Do not use redundant information such as "Change Request number xxx to 3GPP TS xx.xxx".


One or more organizations (3GPP Individual Members) which drafted the CR and are presenting it to the Working Group.


For CRs agreed at Working Group level, the identity of the WG.  Use the format "xn" where �	x = "C" for TSG CT, "R" for TSG RAN, "S" for TSG SA, "G" for TSG GERAN; �PAGE \# "'Page: '#'�'"  ���	n = digit identifying the Working Group; for CRs drafted during the TSG meeting itself, use "P". �Examples: "C4", "R5", "G3new", "SP".


�PAGE \# "'Page: '#'�'"  �� Enter the acronym for the work item which is applicable to the change. This field is mandatory for category F, A, B & C CRs for Release 4 and later. A list of work item acronyms can be found in the 3GPP work plan. See �� HYPERLINK "http://www.3gpp.org/ftp/Specs/html-info/WI-List.htm" ��http://www.3gpp.org/ftp/Specs/html-info/WI-List.htm� .


�PAGE \# "'Page: '#'�'"  �� Enter the date on which the CR was last revised.  Format to be interpretable by English version of MS Office® 2003 applications. Prefered format is ISO standard yyyy-MM-dd.


�PAGE \# "'Page: '#'�'"  �� Enter a single letter corresponding to the most appropriate category listed. For more detailed help on interpreting these categories, see Technical Report �HYPERLINK "http://www.3gpp.org/ftp/Specs/html-info/21900.htm"��21.900� "TSG working methods".


�PAGE \# "'Page: '#'�'"  �� Enter a single release code from the list below.


�PAGE \# "'Page: '#'�'"  �� Enter text which explains why the change is necessary.


�PAGE \# "'Page: '#'�'"  �� Enter text which describes the most important components of the change. i.e. How the change is made.


�PAGE \# "'Page: '#'�'"  �� Enter here the consequences if this CR were to be rejected. It is mandatory to complete this section only if the CR is of category "F" (i.e. correction), though it may well be useful for other categories.


�PAGE \# "'Page: '#'�'"  �� Enter the number of each clause which contains changes.   Be as specific as possible (ie list each subclause, not just the umbrella clause).


�PAGE \# "'Page: '#'�'"  �� Tick "yes" box if any other specifications are affected by this change.  Else tick "no".  You MUST fill in one or the other.


�PAGE \# "'Page: '#'�'"  �� List here the specifications which are affected and the CRs which are linked. This is particularly important where the affected specs belong to a different working group than that which will agree the present CR.


�PAGE \# "'Page: '#'�'"  �� Enter any other information which may be needed by the group being requested to approve the CR. This could include special conditions for it's approval which are not listed anywhere else above.





