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Discussion and decision
1.  Introduction
At RAN2 #68bis, NTT DOCOMO proposed to include the cell identity of the target CSG/ hybrid cell in the ProximityIndication message [1]. This paper discusses the benefits of having such enhancement.
2. Discussion
Inclusion of PCI in the ProximityIndication message has the following benefits:

· The eNB can optimise measurement configuration for the UE, e.g., use CIO so that the member cell is reported earlier, or remove the particular PCI from the blacklist normally applied to the CSG PCI range.

· The eNB can limit sending si-RequestForHO to the reported PCI.

Inclusion of CGI/ TAI in the ProximityIndication message has the following benefits:
· The ProximityIndication can be used to turn on the HeNB by a network procedure. A typical HeNB is expected to use an auto-configuration function to select the PCI/ EARFCN upon booting up. The selected PCI/ EARFCN can be reported back to the serving eNB so that appropriate measurements can be configured in the UE.
· The reported CGI can be used to analyse ProximityIndication’s reported by the UE. This can be used, e.g., to control allowance of ProximityIndication transmission.

As the cell identity information is anyway expected to be stored in the UE in order to perform autonomous search, this enhancement should be easy for a CSG capable UE to implement.

Although the RAN3 procedure part with regards to turning on the HeNB by a network procedure may be too late to be specified within Rel-9, such procedures can be considered in Rel-10. If the UE supports the CGI/ TAI reporting already in Rel-9, Rel-9 UEs can benefit from the Rel-10 network procedures.

When the proposal was presented in RAN2 #68bis, a comment was received that the turning on solution does not cover the RRC_IDLE case. However, if the UE was in RRC_IDLE, the need for the HeNB to be boot up is unclear. As long as macro coverage is available, the UE can still be served by the macro cell. Upon entering RRC_CONNECTED in the macro cell, the proposed procedure can be used to boot up the HeNB. Otherwise, if the UE needs to camp on the HeNB during RRC_IDLE, other mechanisms (e.g., using TAU as the trigger) need to be considered.
Another comment received was that in case of an enterprise scenario, since a single CSG can contain hundreds of HeNBs, the proposal might make the UE reporting many cell identities. However, even in such scenario, the UE is expected to store fingerprints only for a fraction of cells (where the user normally visits), e.g., 10 cells. A UE is unlikely to have the capability to store fingerprints for hundreds of cells anyway. Hence, such scenario would not break down the system. Moreover, the network can deduce that the UE belongs to the CSG just by receiving one or few CGIs. Therefore, the mechanism is still valid in such enterprise scenarios.
3. Conclusions
It is proposed that the UE includes the cell identities of the cells for which proximity indication was triggered, when transmitting a ProximityIndication. The necessary changes to TS 36.331 are shown in the annex, assuming up to 8 cells can be reported in a ProximityIndication.
Annex
	1st change


5.3.14.3
Actions related to transmission of ProximityIndication message

The UE shall set the contents of ProximityIndication message as follows:

1>
if the UE applies the procedure to report entering the proximity of cell(s) whose CSG IDs are in the UEs CSG Whitelist:

2>
set type to 'entering';

1>
else if the UE applies the procedure to report leaving the proximity of cell(s) whose CSG IDs are in the UEs CSG Whitelist:

2>
set type to 'leaving';

1>
if the proximity indication was triggered for one or more cell(s), whose CSG IDs are in the UEs CSG Whitelist, on an E-UTRAN frequency:

2>
set the proximityInfo to 'eutra' with the contents set as follows:

3>
set the value of carrierFreq to the E-ARFCN value of the E-UTRAN cell(s) for which proximity indication was triggered;
3>
set the physCellId and cgi-Info within the proximityCellInfo to the values of the E-UTRAN cell(s) for which proximity indication was triggered, up to maxCellProximity, if the UE has stored information;
1>
else if the proximity indication was triggered for one or more cell(s), whose CSG IDs are in the UEs CSG Whitelist, on a UTRAN frequency:

2>
set the proximityInfo to 'utra' with the contents set as follows:

3>
set the value of carrierFreq to the ARFCN value of the UTRAN cell(s) for which proximity indication was triggered;
3>
set the physCellId and cgi-Info within the proximityCellInfo to the values of the UTRAN cell(s) for which proximity indication was triggered, up to maxCellProximity, if the UE has stored information;
The UE shall submit the ProximityIndication message to lower layers for transmission.

	2nd change


–
ProximityIndication

The ProximityIndication message is used to indicate that the UE is entering or leaving the proximity of one or more cells whose CSG IDs are in the UEs CSG Whitelist.

Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: UE to E‑UTRAN

ProximityIndication message
-- ASN1START

ProximityIndication-r9 ::=


SEQUENCE {


criticalExtensions




CHOICE {



c1








CHOICE {




proximityIndication-r9



ProximityIndication-r9-IEs,




spare3 NULL, spare2 NULL, spare1 NULL




},



criticalExtensionsFuture


SEQUENCE {}


}

}

ProximityIndication-r9-IEs ::=

SEQUENCE {


type-r9







ENUMERATED {entering, leaving},

proximityInfo-r9





CHOICE {



eutra








ProximityInfoEUTRA-r9,



utra








ProximityInfoUTRA-r9,



...


},

nonCriticalExtension



SEQUENCE {}






OPTIONAL

}

ProximityInfoEUTRA-r9 ::=


SEQUENCE {


carrierFreq-r9





ARFCN-ValueEUTRA,


proximityCellInfo-r9



ProximityCellEUTRA-List-r9


OPTIONAL
}

ProximityCellEUTRA-List-r9 ::=

SEQUENCE (SIZE (1..maxCellProximity-r9)) OF










ProximityCellEUTRA-r9
ProximityCellEUTRA-r9 ::=


SEQUENCE {


physCellId-r9





PhysCellId






OPTIONAL,


cgi-Info-r9






SEQUENCE {



cellGlobalId





CellGlobalIdEUTRA,



trackingAreaCode




TrackingAreaCode

}


 














OPTIONAL
}
ProximityCellUTRA-List-r9 ::=

SEQUENCE (SIZE (1..maxCellProximity-r9)) OF










ProximityCellUTRA-r9
ProximityCellUTRA-r9 ::=


SEQUENCE {


physCellId-r9





CHOICE {



fdd








PhysCellIdUTRA-FDD,



tdd








PhysCellIdUTRA-TDD


}

















OPTIONAL,


cgi-Info-r9






SEQUENCE {



cellGlobalId





CellGlobalIdUTRA,



locationAreaCode




BIT STRING (SIZE (16)),


routingAreaCode





BIT STRING (SIZE (8))


}


 














OPTIONAL

}

-- ASN1STOP

	ProximityIndication field descriptions

	type-r9

Used to indicate whether the UE is entering or leaving the proximity of cell(s) whose CSG IDs are in the UEs CSG Whitelist.

	carrierFreq-r9

Indicates the RAT and frequency of the cell(s), whose CSG IDs are in the UEs CSG Whitelist, for which the proximity indication is sent.


	3rd change


6.4
RRC multiplicity and type constraint values

–
Multiplicity and type constraint definitions

-- ASN1START

maxBands




INTEGER ::= 64
-- Maximum number of bands listed in EUTRA UE caps

maxCDMA-BandClass


INTEGER ::= 32
-- Maximum value of the CDMA band classes

maxCellBlack



INTEGER ::= 16
-- Maximum number of blacklisted cells












--
listed in SIB type 4 and 5

maxCellInter



INTEGER ::= 16
-- Maximum number of neighbouring inter-frequency












-- cells listed in SIB type 5

maxCellIntra



INTEGER ::= 16
-- Maximum number of neighbouring intra-frequency












-- cells listed in SIB type 4

maxCellMeas




INTEGER ::= 32
-- Maximum number of entries in each of the neighbour












-- cell lists in a measurement object
maxCellProximity-r9


INTEGER ::= 8
-- Maximum number of cells that can be reported 












-- in a proximity indication

maxCellReport



INTEGER ::= 8
-- Maximum number of reported cells

maxDRB





INTEGER ::= 11
-- Maximum number of Data Radio Bearers

maxEARFCN




INTEGER ::= 65535
-- Maximum value of EUTRA carrier fequency

maxFreq





INTEGER ::= 8
-- Maximum number of EUTRA carrier frequencies

maxGERAN-SI




INTEGER ::= 10
-- Maximum number of GERAN SI blocks that can be












-- provided as part of NACC information

maxGNFG





INTEGER ::= 16
-- Maximum number of GERAN neighbour freq groups

maxMBSFN-Allocations

INTEGER ::= 8
-- Maximum number of MBSFN frame allocations with












-- different offset

maxMBSFN-Area



INTEGER ::= 8

maxSessionPerPMCH


INTEGER ::= 30

maxPMCH-PerMBSFN


INTEGER ::= 16

maxMCS-1




INTEGER ::= 16
-- Maximum number of PUCCH formats (MCS)

maxMeasId




INTEGER ::= 32

maxObjectId




INTEGER ::= 32

maxPageRec




INTEGER ::= 16
-- 

maxPNOffset




INTEGER ::=
511
-- Maximum number of CDMA2000 PNOffsets

maxRAT-Capabilities


INTEGER ::= 8
-- Maximum number of interworking RATs (incl EUTRA)

maxReportConfigId


INTEGER ::= 32

maxSIB





INTEGER ::= 32
-- Maximum number of SIBs

maxSIB-1




INTEGER ::= 31

maxSI-Message



INTEGER ::= 32
-- Maximum number of SI messages

maxUTRA-FDD-Carrier


INTEGER ::= 16
-- Maximum number of UTRA FDD carrier frequencies

maxUTRA-TDD-Carrier


INTEGER ::= 16
-- Maximum number of UTRA TDD carrier frequencies

-- ASN1STOP

NOTE: The value of maxDRB align with SA2.
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