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1 Introduction
RAN2 has discussed interference to CSG cells caused by UEs in the macro cell. To minimize interference caused by UEs in the macro cell there is substantial interest in RAN2 to introduce an “intra-frequency-reselection indicator” (IFRI) as proposed in [1] .In [2], we outlined the impacts of the IFRI mechanism. As observed in [2], such a mechanism should ensure that:
1. UE battery life is not significantly impacted.

2. Unnecessary reselections do not occur.
 Below we discuss alternative mechanisms to achieve the same goal of avoiding interference to CSG cells.
2 Discussion

As mentioned in [2], the severity of the interference caused by a UE near a CSG cell depends on the path-loss measured by the UE. That is, the farther away from the macro cell the UE is, the more severe the interference to the CSG cell UEs.

In order to minimize unnecessary reselections and minimize battery impact the macro cell can broadcast a path-loss threshold. UEs in the macro cell compare the measured path-loss from the macro cell to the path-loss threshold. If the measured path-loss is smaller than the threshold, UEs do not read system information of encountered CSG cells (effectively ignoring the IFRI).
Proposal 1: A macro cell can broadcast a path-loss threshold for the IFRI mechanism. If the UE’s measured path-loss from the macro cell is smaller than the threshold, the UE assumes that the IFRI of encountered CSG cells is set to “allowed”.
A UE that is at the periphery of the macro cell may encounter several CSG cells. If a UE encounters a CSG cell that has IFRI set to “disallowed”, the UE bars the frequency. However, if the UE continues to encounter non-allowed CSGs with IFRI set to “allowed”, it continues to remain on the macro cell. In this case we believe that it is not necessary to read the system information of every CSG cell that is encountered. The following observations regarding the interference caused apply:
1. The interference caused by a macro cell UE to a CSG cell is only limited to a short duration (at most a few hundred milliseconds). Once the macro eNB obtains measurement reports from the UE, the UE can be handed over to a different frequency or RAT.
2. A UE that is moving may not benefit from reading the IFRI of an encountered CSG cell because it may remain in idle mode and not have any UL transmissions while in interfering range of the CSG cell.
For these reasons we think that if a UE that determines that an encountered CSG cell has an IFRI set to “allowed”, it can avoid checking the IFRI of other encountered CSG cells and re-checking the IFRI of the same CSG cell for some specified duration. We believe this duration can be signaled by the CSG cells.
Proposal 2: If a UE determines that the IFRI of a CSG cell is set to “allowed”, then it does not check the IFRI of any CSG cell for a duration T seconds. T is signaled by the CSG cell.
3 Conclusion
RAN2 is requested to discuss the issues described regarding the IFRI mechanism in [2]. If the IFRI mechanism is deemed necessary we request RAN2 to agree to the following proposals:
Proposal 1: A macro cell can broadcast a path-loss threshold for the IFRI mechanism. If the UE’s measured path-loss from the macro cell is smaller than the threshold, the UE assumes that the IFRI of encountered CSG cells is set to “allowed”.

Proposal 2: If a UE determines that the IFRI of a CSG cell is set to “allowed”, then it does not check the IFRI of any CSG cell for a duration T seconds. T is signaled by the CSG cell.

A text proposal for 36.331 is included. A draft CR for 36.304 is provided in [3].
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5 Text Proposal
–
SystemInformationBlockType1
SystemInformationBlockType1 contains information relevant when evaluating if a UE is allowed to access a cell and defines the scheduling of other system information.

Signalling radio bearer: N/A

RLC-SAP: TM

Logical channel: BCCH

Direction: E‑UTRAN to UE

Editor's note
RAN1 has agreed (R2-080475) that DL RX Tx power should be indicated on BCCH mapped to DL-SCH. FFS in which SIB and SI this should be provided

SystemInformationBlockType1 message
-- ASN1START

SystemInformationBlockType1 ::=

SEQUENCE {


cellAccessRelatedInformation

SEQUENCE {



plmn-IdentityList




PLMN-IdentityList,



trackingAreaCode




TrackingAreaCode,



cellIdentity





CellIdentity,



cellBarred






ENUMERATED {barred, notBarred},



intraFrequencyCellReselection

BOOLEAN




OPTIONAL,
-- Cond CellBarred



cellReservationExtension


ENUMERATED {reserved, notReserved},



csg-Indication





BOOLEAN


},

CSGIntraFreqReselectionInfo
 ::=

CHOICE {



PathLoss-threshold





ENUMERATED { } 



VALUE RANGE FFS



IFRI-timer







ENUMERATED { }



VALUE RANGE FFS


},

cellSelectionInfo




SEQUENCE {



q-Rxlevmin






INTEGER (-70..-22),



q-Rxlevminoffset




INTEGER (1..8)


OPTIONAL
-- value range FFS

},



















   -- need FFS

pmax







Pmax





OPTIONAL,


-- need OP


frequencyBandIndicator



INTEGER (1..64),


schedulingInformation



SchedulingInformation,


tdd-Configuration




TDD-Configuration


OPTIONAL,


si-WindowLength





ENUMERATED {











ms1, ms2, ms5, ms10, ms15, ms20, 












ms40, spare1},

systemInformationValueTag


INTEGER (0..31),


nonCriticalExtension



SEQUENCE {}






OPTIONAL

}

PLMN-IdentityList ::=




SEQUENCE (SIZE (1..6)) OF SEQUENCE {


plmn-Identity






PLMN-Identity,


cellReservedForOperatorUse



ENUMERATED {reserved, notReserved}

}

SchedulingInformation  ::= SEQUENCE (SIZE (1..maxSI-Message)) OF SEQUENCE {


si-Periodicity





ENUMERATED {












rf8, rf16, rf32, rf64, rf128, rf256, rf512,












spare1, ...},


sib-MappingInfo





SIB-MappingInfo

}

SIB-MappingInfo  ::= SEQUENCE (SIZE (0..maxSIB-1)) OF SIB-Type

-- ASN1STOP

	SystemInformationBlockType1 field descriptions

	cellReservedForOperatorUse

As defined in TS 36.304 [4]

	trackingAreaCode

Common TAC for all the PLMNs listed

	cellBarred

‘Barred’ means barred for all calls, as defined in TS 36.304 [4]

	intraFrequencyCellReselection

FFS if needed

	cellReservationExtension

As defined in TS 36.304 [4]

	csg-Indication

If set to TRUE the UE is only allowed to access the cell if the CSG identity matches an entry in the ‘white list’ that the UE has stored

	PathLoss-threshold
UE checks the IntraFrequencyCellReselection IE of a CSG cell if the measured path loss from the serving cell is larger than this value. Included only for non-CSG cells.

	IFRI-timer
UE may not check the IntraFrequencyCellReselection IE for this duration of any CSG cell on the same frequency as the CSG cell including this IE.

	q-Rxlevmin

Actual value Qrxlevmin = IE value * 2   

RSRP [dBm]

FFS within cellSelectionInfo

	q-Rxlevminoffset

Actual value Qrxlevminoffset = IE value * 2   [dB]

FFS within cellSelectionInfo

	pmax

Pmax to be used in the cell. If absent the UE applies the maximum power according to the UE capability.

	frequencyBandIndicator

Defined in [36.101].

	schedulingInformation



	si-Periodicity

Periodicity of the SI-message in radio frames, such that rf8 denotes 8 radio frames, rf16 denotes 16 radio frames, and so on.

	sib-MappingInfo

List of the SIBs mapped to this SystemInformation message.There is no mapping information of SIB2; it is always present in the first SystemInformation message listed in the schedulingInformation list.

	si-WindowLength

Common SI scheduling window for all SIs. Unit in milliseconds, where ms1 denotes 1 millisecond, ms2 denotes 2 milliseconds and so on. 

	systemInformationValueTag

Common for all SIs


	Conditional presence
	Explanation

	CellBarred
	The IE is mandatory present if the IE cellBarred is set to TRUE; otherwise the IE is not needed.
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