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Discussion and decision
1.  Introduction
At RAN2 #68, the Proximity Indication procedure was introduced in RRC. This paper proposes an enhancement to include the cell identity of the target CSG/ hybrid cell in the Proximity Indication message.
2. Discussion
The current assumption is that a Proximity Indication includes the RAT type and the (E)ARFCN of the cell(s) for which Proximity Indication was triggered. The Proximity Indication can be used:

· To allow the eNB to configure the UE with the relevant measurements, and
· To allow the eNB to limit SI reporting request within the fingerprint area.

The UE is expected to transmit Proximity Indication based on the autonomous search function. It is expected that the UE stores information of the member cells, e.g., PCI, CGI and CSG ID at least, for which autonomous search function would operate. Then, including these information, i.e., PCI and CGI, in Proximity Indication would help the network in various ways:
Including PCI of the cell for which proximity indication was triggered:
This allows the eNB to optimise measurement configuration for the UE, e.g., the eNB can configure cell specific offsets for the reported PCIs so that member cells are reported earlier, or the eNB can normally blacklist the CSG PCI range and upon receiving a PCI report, remove the reported PCI from the blacklist. Moreover, the reported PCI can be used to limit SI reporting request to the particular PCI.
Including CGI of the cell for which proximity indication was triggered:
This can be very useful when considered in conjunction with energy saving. Since CSG cells (HeNBs) are typically placed at home, it is desirable if the HeNB can save power when the user is away from home, e.g., during the day time. Turning off HeNBs is relatively easy since this can be based simply on the fact that no UE is connected to the HeNB. However, once turned off, turning on is quite difficult as there is no good trigger to base the decision.

The Proximity Indication can be used as a very good trigger to switch on the HeNB, since it gives a (desirably accurate) indication that the member UE is approaching the HeNB. For this to work, the UE has to report the CGI of the target cell in the Proximity Indication. This should be easy for a UE since such information is anyway expected to be stored in the UE in order to perform autonomous search. Moreover, since the CGI of a HeNB is not expected to be changed (unlike the PCI or the EARFCN), the reported CGI can be used as a reliable information, i.e., not obsolete.
Figure 1 shows how the CGI reporting in a Proximity Indication can be used by the network for energy saving and for inbound handover. When the UE reports the Proximity Indication, the UE includes the CGI (and TAI) or the cell(s) for which proximity indication was triggered. The CGI (and TAI) is used by the serving cell to uniquely determine the target cell and to route the message that is used to wake up the target HeNB (this will be a new message in RAN3). When the HeNB boots up, the HeNB may perform radio scanning and select EARFCN and PCI. For example, within the set of configured frequencies, the HeNB may choose the frequency where least interference is observed. Similarly, within the set of configured PCIs, the HeNB may choose the PCI that is not observed in the surroundings. The HeNB can report back to the source eNB with the selected PCI and EARFCN. The source eNB can use this information to configure the UE with relevant measurements.
A remarkable point of this mechanism is that it can cope with changing PCI/ EARFCN (auto-configuration function). If the EARFCN is changed upon boot up, the source eNB cannot configure the UE with the relevant measurements. Moreover, if such changes are frequent, the EARFCN reported by the UE in a Proximity Indication can be obsolete. In such deployments the reported CGI can be used to assist the network as described above.
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Fig.1  CGI reporting in Proximity Indication.

3. Conclusions
It is proposed that the UE includes the PCI(s) and CGI(s) of the cell(s) for which proximity indication was triggered, when transmitting a Proximity Indication. The reported PCI can be used by the source eNB to optimise measurement configuration of the UE, and the reported CGI can be used for energy saving purposes as well as to optimise the measurement configuration of the UE. The necessary changes to TS 36.331 are shown in the annex, assuming up to 8 cells can be reported in a Proximity Indication. Whether to make such reporting mandatory or optional can be discussed in RAN2.
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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13. Inbound handover procedure
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