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1. Introduction

In RAN WG3 #61bis the coding of CSG identity was discussed based on the LS [1] received from CT1. A number of companies questioned the agreement in CT1 due to dependencies and future implications this will lead to. No agreement on the coding could be reached and this document therefore is a continuation of the open ended discussion. A proposed way forward is presented and this is submitted to both RAN WG2 and RAN WG3. 
2. Background 
First to recapture the CT1 liaison and background to the discussion, the CSG ID definition has been agreed in CT1 and can be found in [1]:
· CSG ID is embedded in cell ID.
· CSG ID is partitioned into several groups to support different numbers of cells under a CSG according to different CSG deployment scenarios (Home, enterprise etc.)
· TAC is independent of CSG identity. Current working assumption in CT1 is that this length will be 16 bits. The TAC length will be the same for CSG and non-CSG cells. 
· To ensure unique cell IDs in the core network, the CSG indicator must be taken into account. The cell identity used on the S1 interface is therefore defined as CSG Indicator (1 bit) + the cell identity (28bits) and is named the network unique cell identity (NUCI). The cell global identity is therefore PLMN ID + NUCI. 

· The Cell ID (embedding CSG ID) and TAC are included in SIB1 and broadcast over the air.

Further agreements:

The CI (28Bits) is made up of a group ID and cell Broadcast ID. 


[image: image1]
Figure 1: Definition of the Group ID

RAN 2 has defined the E-CGI in 36.331 as:  

GlobalCellId-EUTRA ::=




SEQUENCE {


plmn-Identity






PLMN-Identity,


csg-Indicator






BOOLEAN,


cellIdentity






CellIdentity

}

 
RAN3 has defined the E-CGI in 36.413 as: 

9.2.1.38
E-UTRAN CGI

This element is used to globally identify a cell (see [2]).

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	PLMN Identity
	M
	
	9.2.3.8
	

	Cell Identity
	M
	
	BIT STRING (28)
	The leftmost bits of the Cell Identity correspond to the eNB ID (defined in section 9.2.1.37).


3. Discussion 

In the discussion below some implications of mapping CSG ID to Cell ID are discussed further.

3.1 Relation to UTRAN

The background in previous section only addresses the status in E-UTRAN. However the CSG concept shall be applied for both UTRAN and E-UTRAN [2] and it makes sense to align the CSG concept if possible. Therefore we should also look at how Global Cell ID is defined in UTRAN before deciding on the coding. 36.331 also specify UTRA Global Cell ID as to be: 
GlobalCellId-UTRA ::=




SEQUENCE {


plmn-Identity






PLMN-Identity,


utra-CellIdentity





BIT STRING (SIZE (28))

}

Furthermore the structure used in UTRAN, with PLMN plus a 28 bit Cell Identity, to constitute the globally unique identity of a cell is commonly used in 3GPP specifications e.g. [3], [4], [5]. 
Since the Global Cell ID in UTRAN needs to be readable also to legacy terminals changing the Cell ID size is not a feasible approach. On the other hand adding information elements to extensible container is possible and seems to be the desired approach.
3.2 Consequences of linking Cell and CSG identities
Mapping of CSG ID to Cell ID is feasible as long as there is a one to one relation between CSG ID and Cell ID. However the requirements also include scenarios where there is a one to many relationship between CSG ID and Cell ID, this implies that unless the identities are decoupled the Cell ID within a CSG need to be coordinated, e.g. as proposed in the liaison from CT1. This approach is with some restrictions also feasible in a static deployment of CSG and Cell IDs, i.e. the member cells in a CSG does not change. If a more flexible approach is applied where the CSG member cells may change, then frequent reconfiguration of the CSG id and its members Cell IDs, or reconfiguration of new additional Cell ID would be required, E.g. any new eNB added to the Closed Subscribed Group would need to change Cell ID. In a macro network scenario this also would result in subsequent actions due to ANR, and X2 update procedures etc. 

Further a linking between CSG and Cell ID would require coordination by the operator when assigning the CSG id, since this need to be coordinated with Cell ID. This coordination implies either additional network management functionality or operator coordination, i.e. CSG planning and Cell planning coordination. 
3.3 In which SIB should the CSG ID be sent?
CSG ID is used to determine if a cell is suitable for camping. Hence the best location is SIB1.
However, RAN2 has long been concerned about the size of the broadcasted information and CSG ID will add 27 bits, based on the SA1 requirement of 125 million CSG identifiers. Considering that the CSG ID is only sent in CSG cells and such cells will not be capacity constrained, it is no real problem to increase the SIB1 size. Hence we propose to add the CSG ID to SIB1.
4. Conclusion and Proposal 
The proposal is to separate the coding of Global Cell Id and CSG identity, and use Cell identity as the unique identifier of a Cell within a PLMN.  
5. Text Proposal 36.331 

------------ Start First 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,



cellIdentity





CellIdentity,



cellBarred






ENUMERATED {barred, notBarred},



intraFrequencyCellReselection

BOOLEAN




OPTIONAL,
-- Cond CellBarred



cellReservationExtension


ENUMERATED {reserved, notReserved},



csg-Indication





BOOLEAN,


CSG-Identity





BIT STRING (SIZE (27))
OPTIONAL,
-- Cond




















-- CSGIndication

},


cellSelectionInfo




SEQUENCE {



q-Rxlevmin






INTEGER (-70..-22),



q-Rxlevminoffset




INTEGER (1..8)


OPTIONAL
-- Need OP, value range FFS

},



















   -- need FFS

pmax







Pmax





OPTIONAL,


-- need OP


frequencyBandIndicator



INTEGER (1..64),


schedulingInformation



SchedulingInformation,


tdd-Configuration




TDD-Configuration


OPTIONAL,

-- Need OD


si-WindowLength





ENUMERATED {











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












ms40, spare1},

systemInformationValueTag


INTEGER (0..31),


nonCriticalExtension



SEQUENCE {}






OPTIONAL
-- Need OP

}

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

	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

	CSG-Identity

Identity of the Closed Subscriber Group within the primary PLMN the cell belongs to.


	Conditional presence
	Explanation

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

	CSGIndication
	csg-Indication equals TRUE


------------ End First Change------------------ 

------------ Start Second Change------------- 


CellIdentity
The IE CellIdentity is used to unambiguously identify a cell within a PLMN.

CellIdentity information element
-- ASN1START

CellIdentity ::=




BIT STRING (SIZE (28))

-- ASN1STOP

------------ End Second Change------------------ 

------------ Start Third Change------------- 

GlobalCellId-EUTRA
The IE GlobalCellId-EUTRA specifies the Evolved Cell Global Identifier (ECGI), the globally unique identity of a cell in E-UTRA.

GlobalCellId-EUTRA  information element
-- ASN1START

GlobalCellId-EUTRA ::=




SEQUENCE {


plmn-Identity






PLMN-Identity,



cellIdentity






CellIdentity

}

-- ASN1STOP

	GlobalCellId-EUTRA field descriptions

	plmn-Identity

Identifies the PLMN of the cell as given by the first PLMN entry in the plmn-IdentityList in SystemInformationBlockType1.

	


	cellIdentity 

Identity of the cell within the context of the PLMN.  


------------ End Third Change------------- 
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NUCI = 29 bits





NUCI = Network Unique Cell Identity 





CSG Ind (1 bit)





CI = 28 bits





Cell Broadcast Id (21bits)





Group Id (7 bits)
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