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1. Introduction

Regarding the alignment of the cell reselection parameters to the behaviour of UE receiver in connected mode, RAN4 addressed the RAN2 questions in their LS (R2-041464). This discussion document briefly revisits the issue and proposes a way forward with a draft CR. Furthermore it addresses another potential area, based on expierence from commercial WCDMA networks, where enhancements to the cell reselection procedures are required.

2. The Issue related to the RAN4 discussion

It is currently specified that the cell selection and reselection parameters broadcast in SIB4 is uniformly applied to the UEs in connected mode. This means that same values of Treselection and Qhyst specified in SIB4 are used by UEs in CELL_PCH/URA_PCH and UEs in CELL_FACH. Considering the discontinuous reception (DRX operation) in CELL_PCH and URA_PCH (e.g. 2.56 second DRX cycle), Treselection value may be set to a value long enough (e.g. 3 second) to improve the accuracy of cell reselection. However, the same value may be too long for the UEs in CELL_FACH and delay the cell reselection unnecessarily, which may cause failure in RACH access or FACH/PICH/PCH reception. If Treselection value is set short enough to satisfy timely cell reselections in CELL_FACH (e.g. 1 second), on the other hand, the value may be too short for the UEs in CELL_PCH/URA_PCH, which may result in premature cell reselection and ping-pong effect might occur. Additionally this leads to unnecessary battery consumption and unnecessary signaling over the air interface.

Aiming at the improving cell reselection accuracy of connected mode UEs, RAN2#39 discussed a solution of signalling separate values of Treselection and Qhyst to UEs in CELL_PCH/URA_PCH and to UEs in CELL_FACH [2]. Before taking any decision, however, RAN2 decided to clarify the objectives of the solution and ensure there is no alternative way by asking RAN4 [3]. 

3. Clarification and recommendation from RAN4

RAN4 clarified in their LS [1] to RAN2 that:

1) The objective is to improve accuracy of cell reselection in connected mode.

2) TS25.133 has already specified the cell reselection performance in terms of cell reselection delay. The requirements are specified (and tested) with Treselection=0s, Qhyst=0dB, i.e. independent of the cell reselection parameters. Therefore it is up to NW operators which parameters are indicated to UE in order to optimize cell-reselection accuracy in their network.

RAN4 also recommend that RAN2 that it is the best way to provide these cell-reselection parameters for CELL_FACH, and CELL_PCH/URA_PCH separately so that cell-reselection accuracy for RRC connected UEs can be imporved.

4. Discussion on further cell reselection enhancements in CELL_FACH state by introduction of new step size for Treselection and Qhyst 

This document also propose that RAN2 kindly discusses the following enhancements to be possibly added onto the attached draft CR in order to improve cell reselection accuracy even more:

Based on DoCoMo’s expierence during drive testing performed on their commercial WCDMA network in the Tokyo metropolitan area (drive tests were performed with an average speed of 40-50 km/h with stops due to traffic lights), it was found that reselection delay is increased by approximately 3.3 seconds when Qhyst is changed from 2 dB to 4 dB (note: the step size of Qhyst is 2dB today) in typical cases. 


In order to gain cell reselection performance in the same level of resolution of 1 second with Treselection, we conclude that a finer step size for Qhyst is needed.

Based on the above, we propose to agree on the following changes in Rel-5 time frame:

1) The step size of Treselection introduced by the CR for UEs in CELL_FACH, should be defined to 200ms. This is to align the value to the requirement stated in TS25.133 that the intra frequency measurement period in CELL_FACH is defined to be 200ms. The step size for existing Treselection and Treselection introduced by the CR for UEs in CELL_PCH and URA_PCH state is maintained to 1 second.

2) The step size for Qhyst introduced by the CR for UEs in CELL_PCH/URA_PCH and CELL_FACH should be defined to 0.5 or 1dB to allow finer control while maintaining the existing step value (2dB) for the existing Qhyst.

If RAN2 also agrees on the improvements proposed in this chapter, the CR will be updated and provided.

5. Proposal

NTT DoCoMo & T-Mobile would kindly request RAN2 to consider and agree on the alignment of cell-reselection parameters to the required (from TS 25.133) UE receiver behaviour by changing the RRC signalling as shown in the attached draft CR for Release 5. Furthermore we would like to get RAN2’s opinion on the proposed additional enhancements discussed in section 4.
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1.1.1.1. 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

	Qhyst1s,FACH
	CV-SIB4
	
	Integer (0..40 by step of 2)
	If present, it is used as Qhyst1s for UE in CELL_FACH 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

	Qhyst2s,FACH
	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_FACH state. Default value is Qhyst1s,FACH

[4]

[dB]
	REL-5

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

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

[s]
	REL-5

	Treselections,FACH
	CV-SIB4
	
	Integer (0..31)
	If present, it is used as Treselections for UE in CELL_FACH 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. It is not needed otherwise.

	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. It is not needed otherwise.


1.2. 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



v4b0NonCriticalExtensions

SEQUENCE { 




sysInfoType4-v4b0ext


SysInfoType4-v4b0ext-IEs,




v590NonCriticalExtension

SEQUENCE {





sysInfoType4-v590ext


SysInfoType4-v590ext,





v5a0NonCriticalExtension

SEQUENCE {






sysInfoType4-v5a0ext


SysInfoType4-v5a0ext,





nonCriticalExtensions


SEQUENCE {}





OPTIONAL




} OPTIONAL



}
OPTIONAL



}
OPTIONAL

}

[...]

SysInfoType4-v590ext ::= SEQUENCE {


cellSelectReselectInfo-v590ext

CellSelectReselectInfo-v590ext 

OPTIONAL
}

SysInfoType4-v5a0ext ::= SEQUENCE {


cellSelectReselectInfoPCHFACH-v5a0ext
CellSelectReselectInfoPCHFACH-v5a0ext 

OPTIONAL
}

[...]

CellSelectReselectInfo-v590ext ::= SEQUENCE {

deltaQrxlevmin




DeltaQrxlevmin




OPTIONAL,


deltaQhcs





DeltaRSCP





OPTIONAL

}
CellSelectReselectInfoPCHFACH-v5a0ext ::= SEQUENCE {


q-Hyst-l-S-PCH



Q-Hyst-S





OPTIONAL,

q-Hyst-l-S-FACH



Q-Hyst-S





OPTIONAL,

q-Hyst-2-S-PCH



Q-Hyst-S





OPTIONAL,

q-Hyst-2-S-FACH



Q-Hyst-S





OPTIONAL,


t-Reselection-S-PCH


T-Reselection-S




OPTIONAL,


t-Reselection-S-FACH

T-Reselection-S




OPTIONAL
}
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