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1. Introduction

SA1 has specified two modes of CSG cells for Rel-9 [2] and requests that Hybrid Access mode be implemented in Rel-8 time permitting [1]. In this discussion paper, we present a simple enhancement for Rel-8 toward supporting hybrid access mode at the H(e)NB in Rel-8 for UTRAN and E-UTRAN.

2. Discussion

2.1. CSG cell identification

The following table summarizes the identifiers and indicators considered already by 3GPP for CSG cells, along with a new proposed indicator to support hybrid access mode CSG cells.

	Parameter
	Usage for CSG cells
	Transport
	Comment

	CSG indicator
	Indicates that the cell is a CSG cell
	Sent in SIB1 (LTE)

Sent in SIBx (UMTS)
	Concept already defined for LTE closed CSG cells. Status is FFS for UMTS

	CSG-ID
	Numeric identifier for access control 
	Sent in SIB1 (LTE)

Sent in SIBx (UMTS)
	Concept already defined for closed CSG cells.

	HeNB Name 
	Textual identifier for user display purpose
	Sent in SIB (FFS)
	Concept already defined for closed CSG cells.

	Hybrid access indicator
	Distinguishing closed/hybrid mode CSG cells
	Sent in SIB1 (LTE)

Sent in SIBx (UMTS)
	Proposed here for mixed closed/hybrid mode CSG deployment.


The new access mode indicator is sufficient for a UE to distinguish between a closed and hybrid mode CSG cell. All other identifiers and indicators remain the same as defined in [2] allowing very little impact to Rel-8 timeline.
Proposal 1: Include a Hybrid access indicator flag in the system information indicating whether the CSG cell is operating in closed or hybrid access mode for both UMTS and LTE. 

The stage 3 changes resulting from this proposal are given in the appendix.
2.2. PSC/PCI split for hybrid access mode
RAN2 decisions regarding PCI/PSC split for CSG cells continue to apply unchanged since SA1 has simply defined an additional access modes for CSG cells.

3. Conclusion
Proposal 1: Include a Hybrid access indicator flag in the system information indicating whether the CSG cell is operating in closed or hybrid access mode for both UMTS and LTE. 
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5. Appendix
* * * First Change * * * *

5.1.1.1. –
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,


hybridAccessMode




ENUMERATED {hybrid, closed}

},


cellSelectionInfo




SEQUENCE {



q-Rxlevmin






INTEGER (-70..-22),



q-Rxlevminoffset




INTEGER (1..8)


OPTIONAL
-- value range FFS

},



















   -- need FFS

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 (1..maxSIB)) 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 ID matches an entry in the ‘white list’ that the UE has stored or the hybridAccessMode is set to ‘hybrid’

	hybridAccessMode
As defined in TS 36.304 [4]

	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

	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.


