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1.  Introduction

This paper proposes differentiated access control (AC barring) of CSG and non-CSG member UEs in hybrid cells.
2.  Discussion
SA1 has agreed that in a hybrid cell, it shall be possible to prioritise resource usage by CSG members over usage by non-CSG members in RRC_CONNECTED. This is captured in TS 22.220 [1] in sub-clause 5.3.2 as:
a) In hybrid access mode when services cannot be provided to a CSG member due to a shortage of H(e)NB resources it shall be possible to continue the established communication of non-CSG members in another cell.

b) In hybrid access mode, to minimise the impact of non-CSG established communication on CSG members, it shall be possible for the network to allow the data rate of established PS communication of non-CSG members to be reduced.

We think this requirement could be extended so that differentiation is possible already at the connection establishment phase. This should benefit CSG members when the hybrid cell is congested. Since hybrid cells would be typically implemented by HeNB equipments, it is likely that the processing power of the cell or the number of UEs that can be connected simultaneously is limited. As such, when the hybrid cell is deployed e.g., on a traffic hot spot, it should be possible to differentiate accessibility.

3.  Proposal

A straightforward method to realize the access prioritisation at connection establishment phase is to differentiate CSG and non-CSG members in admission control. However, if the non-CSG members are finally rejected, the previous random access procedure becomes meaningless.

Therefore, we propose to add a 1 bit flag, namely ac-BarringForHybridCell, into SIB2 in order to allow differentiated access control of mobile originating calls between CSG and non-CSG members. Note that this is only intended for mobile originating calls, and no differentiation is required for mobile originating signalling. ASN.1 impact is shown below.
-- ASN1START
SystemInformationBlockType2 ::=

SEQUENCE {


ac-BarringInfo





SEQUENCE {



ac-BarringForEmergency



BOOLEAN,



ac-BarringForMO-Signalling


AC-BarringConfig



OPTIONAL,
-- Need OP



ac-BarringForMO-Data



AC-BarringConfig



OPTIONAL
-- Need OP


}

















OPTIONAL,
-- Need OP


radioResourceConfigCommon


RadioResourceConfigCommonSIB,


ue-TimersAndConstants



UE-TimersAndConstants,


freqInfo






SEQUENCE {



ul-CarrierFreq





ARFCN-ValueEUTRA



OPTIONAL,
-- Need OP



ul-Bandwidth





ENUMERATED {n6, n15, n25, n50, n75, n100}




















OPTIONAL,
-- Need OP



additionalSpectrumEmission


AdditionalSpectrumEmission


},


mbsfn-SubframeConfigList


MBSFN-SubframeConfigList


OPTIONAL, 
-- Need OR

timeAlignmentTimerCommon


TimeAlignmentTimer,


...

ac-BarringForHybridCell



BOOLEAN,


...
}

AC-BarringConfig ::=



SEQUENCE {


ac-BarringFactor




ENUMERATED {












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











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


ac-BarringTime





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


ac-BarringForSpecialAC



BIT STRING (SIZE(5))

}
-- ASN1STOP
The intended usage of the ac-BarringForHybridCell flag is as follows.
When the UE performs AC barring check as per sub-clause 5.3.3.2 in TS 36.331, the UE uses the ac-BarringFactor broadcast in SIB2 for AC 0-9. The new flag is used to control the actual value of ac-BarringFactor to be used by the UE, upon performing this AC barring check, as shown in Table 1. When the hybrid cell experiences high load, the ac-BarringForHybridCell flag can be set to FALSE. This will allow CSG member UEs to access the cell, while blocking non-CSG member UEs based on the ac-BarringFactor value being broadcast in SIB2. If the traffic demand is so high that CSG member UEs also need to be blocked, the ac-BarringForHybridCell flag can be set to TRUE. In this case, CSG member UEs use the ac-BarringFactor value being broadcast in SIB2, whereas non-CSG member UEs are always denied access. Note that the ac-BarringForHybridCell flag does not impact handling of AC 11-15, and this behaviour is only intended for mobile originating calls, not for mobile originating signalling.
Table 1  ac-BarringFactor to be used in AC barring check

	ac-BarringForHybridCell
	FALSE
	TRUE

	CSG member UE
	ac-BarringFactor = 1
	ac-BarringFactor = the value broadcast in SIB2, if present

	Non-CSG member UE
	ac-BarringFactor = the value broadcast in SIB2, if present
	ac-BarringFactor = 0


Proposal:
Introduce a 1 bit flag, namely ac-BarringForHybridCell, into SIB2 to allow differentiated access control of mobile originating calls between CSG and non-CSG member UEs in hybrid cells.
4.  Conclusion

The following was proposed:
Proposal:
Introduce a 1 bit flag, namely ac-BarringForHybridCell, into SIB2 to allow differentiated access control of mobile originating calls between CSG and non-CSG member UEs in hybrid cells.
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