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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 in the system information of the serving 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
–
SystemInformationBlockType2

The IE SystemInformationBlockType2 contains radio resource configuration information that is common for all UEs.

NOTE 1:
UE timers and constants related to functionality for which parameters are provided in another SIB are included in the corresponding SIB.

NOTE 2:
It is FFS whether Uplink EARFCN should be moved to SIB 1. This relates to the discussion on UE capability for variable TX-RX frequency separation.

SystemInformationBlockType2 information element
-- ASN1START

SystemInformationBlockType2 ::=

SEQUENCE {


accessBarringInformation


SEQUENCE {



accessBarringForEmergencyCalls

BOOLEAN,



accessBarringForSignalling


AccessClassBarringInformation
OPTIONAL,
-- Need OD



accessBarringForOriginatingCalls
AccessClassBarringInformation
OPTIONAL
-- Need OD


}

OPTIONAL,
















-- Need OD


radioResourceConfigCommon


RadioResourceConfigCommonSIB,


ue-TimersAndConstants



UE-TimersAndConstants,


frequencyInformation



SEQUENCE {



ul-EARFCN






INTEGER (0..maxEARFCN)


OPTIONAL,
-- Need OP



ul-Bandwidth





ENUMERATED {












n6, n15, n25, n50, n75, n100, spare10, 













spare9, spare8, spare7, spare6, spare5, 













spare4, spare3, spare2, spare1}
OPTIONAL,-- Need OP



additionalSpectrumEmission


INTEGER (0..31)


},


ul-CyclicPrefixLength



ENUMERATED {len1, len2},


mbsfn-SubframeConfiguration


MBSFN-SubframeConfiguration


OPTIONAL,

timeAlignmentTimerCommon


TimeAlignmentTimer,

CSGIntraFreqReselectionInfo
 ::=

SEQUENCE {



PathLoss-threshold





ENUMERATED { } 



VALUE RANGE FFS



IFRI-timer







ENUMERATED { }



VALUE RANGE FFS


},

...

}

AccessClassBarringInformation ::=
SEQUENCE {


accessProbabilityFactor



ENUMERATED {











p00, p05, p10, p15, p20, p25, p30, p40,











p50, p60, p70, p75, p80, p85, p90, p95},


accessBarringTime




ENUMERATED {s4, s8, s16, s32, s64, s128, s256, s512},


accessClassBarringList



AccessClassBarringList
}
AccessClassBarringList ::=


SEQUENCE (SIZE (maxAC)) OF SEQUENCE {


accessClassBarring




BOOLEAN

}

MBSFN-SubframeConfiguration ::= 
SEQUENCE (SIZE (1..maxMBSFN-Allocations)) OF SEQUENCE {


radioframeAllocationPeriod


ENUMERATED {n1, n2, n4, n8, n16, n32},


radioframeAllocationOffset


INTEGER (0..7),


subframeAllocation




INTEGER (1..6)

}

-- ASN1STOP

	SystemInformationBlockType2 field descriptions

	accessBarringForEmergencyCalls

Access class barring for AC 10.

	accessBarringForSignalling

Access class barring for mobile originating signalling

	accessBarringForOriginatingCalls

Access class barring for mobile originating calls

	accessProbabilityFactor

If the random number drawn by the UE is lower than this value, access is allowed. Otherwise the access is barred.

	accessBarringTime

Mean access barring time in seconds.

	accessClassBarringList

Access class barring for AC 11-15. First in the list is for AC 11, second in the list is for AC 12, and so on

	ul-EARFCN

For FDD: Default value determined from default TX-RX frequency separation defined in [36.101]

For TDD: This parameter is absent and it is equal to the downlink frequency.

	ul-Bandwidth

Parameter: Uplink bandwidth [36.101]. Value n6 corresponds to 6 resource blocks, n15 to 15 resource blocks and so on. For TDD this parameter is absent and it is equal to the downlink bandwidth.

	additionalSpectrumEmission

Defined in [36.101]

	ul-CyclicPrefixLength

Parameter: cyclic prefix length see 36.211 [21, 5.2.1] where len1 corresponds to normal cyclic prefix and len2 corresponds to extended cyclic prefix. 

	mbsfn-SubframeConfiguration

Defines the subframes that are reserved for MBSFN in downlink

	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 cell including this IE.

	radioFrameAllocation

Radio-frames that contain MBSFN subframes occur when equation SFN mod radioFrameAllocationPeriod
  = radioFrameAllocationOffset is satisfied. n1 denotes value 1, n2 denotes value 2, and so on 

	subframeAllocation

Number of MBSFN subframes within a radio frame carrying MBSFN. The MBSFN subframes are allocated from the beginning of the radio-frame in consequtive order with the restriction that only those subframes that may carry MBSFN are allocated: subframes 0 and 5 are not allocated; subframe 4 and 9 are not allocated (FDD); subframes 1, 6 and uplink subframes are not allocated (TDD)
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