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1
Introduction

In TS 22.011[1], there is a requirement to support at least 125 million CSG ids in a PLMN. This implies that we need a CSG id of 27 bits. In R3-081534[2], RAN3 indicate their agreement to have an eNB identifier of 20 bits and a Cell Identity (CI) of 28 bits. RAN3 also indicated their preference to embed the eNBid and the CSG id within the Cell Identity. Moreover, both RAN3 in [2] and CT1 in [3] indicate their preference to have AS identifiers to be defined independently of NAS identifiers (e.g. TAC).

In this document, we take all these agreements and requirements into account to provide a CSG identity definition for SIB1 which is embedded in the Cell Identity.
2 Cell Identity Size

If  we a assume a CI size of 28 bits as indicated by RAN3 [2] and the need for a minimum CSG id size of 27 bits as required by SA1 in [1], it implies that we can only have a maximum of two HeNBs under a CSG. In the home environment, it is likely that the user will not have more than two HeNBs under its CSG e.g. only one in the home or may be two (one at home and one in the office). However, for the business case of HeNB deployment e.g. campus deployment, the number of HeNBs per CSG is certainly going to be much higher than two. This implies that a Cell identity of 28 bits with the CSG id embedded in it is insufficient. It is difficult to speculate on the maximum number of HeNBs per CSG as SA1 have not defined any requirement for this. RAN3 have agreed in [2] that it is sufficient to have up to 256 cells under the control of a macro eNB (implying 8 bits addressing space). If we assume the same number of HeNBs under a CSG, this would imply that we need a CI of 35 bits if we are to embed the CSG id within the CI. In the following section, we make a proposal to embed the CSG id and eNB id within the CI which is assumed to have a size of 35 bits (allowing up to 256 HeNBs per CSG).
Proposal 1: The Cell identity should be 35 bits instead of 28 to allow up to 256 HeNBs under a CSG if the CSG id is part of the CI. 
3 Inclusion of CSG id, eNB id and HeNB id within the CI

3.1 Closed Subscriber Group Concept for Macro Network
In principle, all the eNBs in a PLMN can be treated as a group of up to 2^20 eNBs . If we define a Group Identity of 7 bits, then the first identity in the group (0000000) can be regarded as belonging to the macro network eNBs. We can then have the 127 remaining groups of 2^20 eNB ids to represent CSGs (133 million CSG ids). 
Proposal 2: We define a group id of 7 bits where Group Id ‘0000000’ represents group of macro eNBs and the remaining 127 groups of 2^20 eNB ids are used for CSG id definition. 
3.2 Signalling of Cell Identity

In case of the macro network, it would be wasteful to have a Cell identity of 35 bits as the Group Id is always ‘0000000’. Hence, it is proposed that the Group id is defined as a different IE in SIB1 whose presence is conditional upon the CSG indicator being set to ‘TRUE’. Otherwise, a default value of ‘0’ is assumed. For macro network, the complete cell identity is formed by prefixing a default Group id of ‘0000000’ to the Broadcast CI (BCI). For HeNB case, the actual CI of 35 bits is formed by prefixing the Broadcast Group Id to the Broadcast Cell Identity (BCI). 

Proposal 3: The Group id is defined as a separate IE in SIB1 whose presence is conditional upon the CSG indicator being set to ‘TRUE’
The CBI field is always 28 bits with the 20 most significant bits being the eNB id for the macro network case and the remaining 8 bits allowing a local addressing of cells (up to 256 cells per eNB). Figure 1 illustrates the division of CBI into eNBid and Local Cell Id. 
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Figure 1: Inclusion of eNB id in CBI
Proposal 4: A Cell Broadcast ID (CBI) of 28 bits is broadcast in SIB1 with the 20 most significant bits representing the eNB id. 

Proposal 5: The Cell Identity is defined as the Group Id + CBI as illustrated in Figure 2.


[image: image2]
Figure 2: Identities embedded within the Cell Identity
The CSG id is formed by the Group ID and the 20 most significant bits of the CBI as illustrated in Figure 3. 
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Proposal 6: The CSG id is formed from the Group Id and the 20 most significant bits of the Cell broadcast ID (CBI). 
In case of a HeNB, the HeNB id can be defined as the CI since there is always a one-to-one mapping between the HeNB and the cell i.e. one HeNB has only one cell. 
Proposal 7: The HeNB id is defined as the CI since we have a one-to-one mapping between HeNB and home cell.
A text proposal is provided in the Appendix to capture the definition of a Group Id and Cell Broadcast Identity (CBI) in SIB1. 
4
Summary

In this document, a proposal for the Cell Identity definition is made which has the CSG Id, eNB id and HeNB id embedded in it. 

The following proposals are made:

Proposal 1: The Cell identity should be 35 bits instead of 28 to allow up to 256 HeNBs under a CSG if the CSG id is part of the CI. 

Proposal 2: We define a Group id of 7 bits where Group Id ‘0000000’ represents group of macro eNBs and the remaining 127 groups of 2^20 eNB ids are used for CSG id definition. 
Proposal 3: The Group id is defined as a separate IE in SIB1 whose presence is conditional upon the CSG indicator being set to ‘TRUE’
Proposal 4: A Cell Broadcast ID (CBI) of 28 bits is broadcast in SIB1 with the 20 most significant bits representing the eNB id. 

Proposal 5: The Cell Identity is defined as the Group Id + CBI as illustrated in Figure 2.

Proposal 6: The CSG id is formed from the Group Id and the 20 most significant bits of the Cell broadcast ID (CBI). 
Proposal 7: The HeNB id is defined as the CI since we have a one-to-one mapping between HeNB and home cell.
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Appendix
Text Proposal for SIB1 to include definition of Group Id and Cell Broadcast Id
--------Start of Change------
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,



cellBroadcastIdentity



CellBroadcastIdentity,



cellBarred






ENUMERATED {barred, notBarred},



intraFrequencyCellReselection

BOOLEAN

OPTIONAL,
-- Cond CellBarred



cellReservationExtension


ENUMERATED {reserved, notReserved},



csg-Indication





BOOLEAN,


GroupIdentity





GroupIdentity OPTIONAL, --Cond CSG-Indication = TRUE

},


cellSelectionInfo




SEQUENCE {



q-Rxlevmin






INTEGER (-70..-22),



q-Rxlevminoffset




INTEGER (1..8)


OPTIONAL
-- value range FFS

},



















   -- need FFS

frequencyBandIndicator



INTEGER (1..64),


schedulinInformation



SchedulingInformation,

tdd-Configuration




TDD-Configuration


OPTIONAL,


si-WindowLength





ENUMERATED {











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












ms40, spare1},

systemInformationValueTag


INTEGER (0..15),


mbsfn-SubframeConfiguration


SEQUENCE {
-- FFS in which SIB this IE should be placed


radioframeAllocation 



SEQUENCE {},





-- coding is FFS


subframeAllocation 




INTEGER (1..7)


}

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 {












ms80, ms160, ms320, ms640, ms1280, ms2560, ms5120,












spare},


sib-MappingInfo





SIB-MappingInfo

}

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

-- ASN1STOP

Editor's note:
The extension mechanisms in this system information block are FFS.

	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]

	CellBroadcastIdentity

The cellBroadcastIdentity is a unique cell identifier for a cell group (as defined by the Group id) within a PLMN. For the macro network case, the 20 most signifcant bits if this identity represents the eNB identity within a PLMN. The unique Cell identity within a PLMN is = GroupIdentity (7 msb) +CellBroadcastIdentity(28 Lsb). In case of a macrocell, the default GroupIdentity of zero is used to form the unique Cell identity within a PLMN.

	csg-Indication

If set to TRUE, it identifies the cell as a CSG cell and UE has to check the CSG identity to verify if it has access to the cell. 

	GroupIdentity

The GroupIdentity is a 7 bit field which is conditionally broadcast when the CSG indicator is set to TRUE. It is used to define the Closed Subcriber Group Identity (CSG Id) as follows : CSG id = GroupIdentity (7 msb) + eNBidentity (20 msb of CellBroadcastIdentity. The default value of the GroupIdentity is zero and is reserved for macro eNB group. 

	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 milliseconds, such that ms80 denotes 80 milliseconds, ms160 denotes 160 milliseconds, 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

	mbsfn-SubframeConfiguration

Defines the subframes that are reserved for MBSFN in downlink . FFS if the parameter shall be in SIB1 or any other SIB. 

	radioFrameAllocation

Defines the radio-frames that contain MBSFN subframes. Coding of this parameter is FFS

	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 is not allocated (FDD) ; subframes 1, 6 and uplink subframes are not allocated (TDD).  


	Conditional presence
	Explanation

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


GroupIdentity

The GroupIdentity is a 7 bit IE which is used in the definition of the Closed Subscriber Identity for HeNB use (see TS 36.300). 

 GroupIdentity information element
-- ASN1START

GroupIdentity ::=
INTEGER(1..127)  value 0 is reserved for macro eNB group.





-- ASN1STOP

	GroupIdentity field descriptions

	GroupIdentity

The group identity is a 7 bit field which allows the definition of up to 127*2^20 CGS ids for HeNB. The default value is zero and is reserved for the macro eNB group 


CellBroadcastIdentity
The IE CellBroadcastIdentity is used is used as a unique identifier of a cell within a cell group (as defined by the Group Identity) in EUTRAN. 
CellBroadcastIdentity information element
-- ASN1START

CellBroadcastIdentity ::=




SEQUENCE {


eNBIdentity



INTEGER(0..1048575) 

LocalCellIdentity

INTEGER(0..255)














   
}

-- ASN1STOP

	CellIBroadcastdentity field descriptions

	eNBIdentity

This is the 20 most significant bit of the CellBroadcastIdentity and is used together with the GroupIdentity to uniquely identify an eNB within a PLMN. This identity is also used as the 20 least signifcant bits of the Closed Subscriber Group Identity when the CSG indicator = TRUE. 
LocalCellIdentity

This is the 8 least significant bits of the CellBroadcastIdentity. If the CSG indicator is’FALSE’ it allows up to 256 cells to be addressed per eNB. If the CSG Indicator is TRUE, it allows the identfication of up to 256 HeNbs under one Closed Subscriber Group. 
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Local Cell id (8bits)











Local Cell id (8bits)
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Group Id (7 bits)





eNB id (20 bits)








CBI = 28 bits
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