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1. Introduction

RAN2 received a LS from RAN4 (R2-031369), regarding the separtion of cell reselection parameters for Cell_FACH and Cell/URA_PCH.  Unfortunately, the document was ambigous as to why this is necessary, especially in terms of performance, nor did it contain concrete proposal.  This document will explain why this change is necessary from the performance of cell reselection, and includes a draft CR to TS25.331

2. Discussion

Cell selection and reselection info in SIB type 4 is applicable to Cell_FACH state, as well as Cell_PCH and URA_PCH.  

The behaviour of the UE receiver in Cell_PCH and URA_PCH state is shown in Figure 1 below.
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Figure 1:  The behaviour of the receiver in the UE in Cell/URA_PCH, and idle mode

To optimize the performance of the cell reselection in Cell/URA_PCH states, Treselection would be set to large value, or the UE will perform cell reselection parameter with very small number of measurement samples received from L1.  (As shown in Figure 1, the UE receiver is required to report measurement to higher layers once per DRX cycle.)  The operator may also want to set Qhyst so that it is more tolerant toward change in measurement quantity, because cell reselection is still being performed based on limited number of measurement samples.  Overall, the operator would set the parameters to increase the accuracy of the cell reselection, rather than shorten the response time for the cell reselection.  Otherwise, since the result of the cell reselection with very few measurement samples may not be very accurate, the UE may perform a state transition to Cell_DCH from a cell that is less than ideal in terms of quality.   

The behaviour of the UE receiver in Cell_FACH state is shown in Figure 2 below.
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Figure 2:  The behaviour of the receiver in the UE in Cell_FACH

To optimize the performance of the cell reselection in Cell_FACH, Treselection would be set to shorter value.  Unlike Cell_PCH and URA_PCH, the UE is either sending UL data, or receiving DL date, or both, therefore it is desirable to allow the moving UE to reselect a cell quickly to adopt to change in radio condition.  It should be noted that even if the UE perfomed a cell reselection quickly, being in Cell_FACH state,  the UE can receive plenty of measurement samples, which are filtered in L1 as shown in Figure 2, so the result will be fairly accurate.  Therefore, setting the Treselection to longer value may be harmful, because the UE may be forced to communicate with outdated cell.

3. Proposal

It is shown above that it is currently impossible to set the parameter in SIB type 4 that is optimized for both Cell_FACH state and Cell/URA_PCH state, so it is proposed to duplicate Treselection and Qhyst for Cell/URA_PCH states in SIB type 4.   
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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]
	

	>>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]
	

	>>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]
	

	Qhyst1s,PCH
	CV-SIB4
	
	Integer (0..40 by step of 2)
	If present, it is used as Qhyst1s for UE in CELL_PCH or URA_PCH state [4] 
[dB]
	REL-5

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

[4]

[dB]
	

	Qhyst2s,PCH
	CV-SIB4-FDD-Qualtiy-Measure
	
	Integer (0..40 by step of 2)
	If present, it is used as Qhyst2s for UE using CPICH Ec/No quality measure in CELL_PCH or URA_PCH state. Default value is Qhyst1s,PCH
[4]

[dB]
	REL-5

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

	Treselections,PCH
	CV-SIB4
	
	Integer (0..31)
	If present, it is used as Treselection for UE in CELL_PCH or URA_PCH state [4] 

[s]
	REL-5

	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.

	SIB4
	This IE is optional if the IE “Cell selection and re-selection info for SIB3/4” is included in SIB type 4

	SIB4-FDD-Qualtiy-Measure
	This IE is optional if the IE “Cell selection and re-selection info for SIB3/4” is included in SIB type 4, and the IE "Cell selection and reselection quality measure" has the value CPICH Ec/N0


11.3
Information element definitions

InformationElements DEFINITIONS AUTOMATIC TAGS ::=

BEGIN
-- ***************************************************

--

--     MEASUREMENT INFORMATION ELEMENTS (10.3.7)

--

-- ***************************************************

SysInfoType4 ::=                    SEQUENCE {

    -- UTRAN mobility IEs

        cellIdentity                    CellIdentity,

        cellSelectReselectInfo          CellSelectReselectInfoSIB-3-4,

        cellAccessRestriction           CellAccessRestriction,

    -- Extension mechanism for non- release99 information

        v4xyNonCriticalExtensions       SEQUENCE { 

            sysInfoType4-v4xyext            SysInfoType4-v4xyext-IEs,

            v5xyNonCriticalExtension        SEQUENCE {

                sysInfoType4-v5xyext            SysInfoType4-v5xyext,

                nonCriticalExtensions           SEQUENCE {}                     OPTIONAL

            }   OPTIONAL

        }   OPTIONAL

}
SysInfoType12 ::=                   SEQUENCE {

    -- Measurement IEs

        fach-MeasurementOccasionInfo    FACH-MeasurementOccasionInfo        OPTIONAL,

        measurementControlSysInfo       MeasurementControlSysInfo,

    -- Extension mechanism for non- release99 information

        v4xyNonCriticalExtensions       SEQUENCE {

            sysInfoType12-v4xyext           SysInfoType12-v4xyext-IEs       OPTIONAL,

            v5xyNonCriticalExtension        SEQUENCE {

                sysInfoType12-v5xyext           SysInfoType12-v5xyext-IEs,

                nonCriticalExtensions           SEQUENCE {}                     OPTIONAL

            }                           OPTIONAL

        }                           OPTIONAL

}
SysInfoType4-v5xyext ::= SEQUENCE {


cellSelectReselectInfo-v5xyext

CellSelectReselectInfo-v5xyExt 

OPTIONAL,


cellSelectReselectInfoPCH-v5xyext
CellSelectReselectInfoPCH-v5xyExt 

OPTIONAL
}

CellSelectReselectInfoPCH-v5xyExt ::= SEQUENCE {

q-Hyst-l-S-PCH



Q-Hyst-S





OPTIONAL,

q-Hyst-2-S-PCH



Q-Hyst-S





OPTIONAL,

t-Reselection-S-PCH


T-Reselection-S




OPTIONAL
}
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