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4.2.1
1. Introduction
This paper discusses the necessity of forwarding the context related to proximity indication maintained by source eNB during handover by comparing both cases when the context is forwarded and not forwarded during the handover and proposes that proximity indication context should be forwarded during handover.
2. Proximity Indication related context handling during handover

This paper discusses the use case where the UE performs a handover from a source cell (eNB), in which the Proximity Indication is configured, to a target cell (eNB) which could either be a CSG cell or not and possibly located within the proximity range of the concerning CSG cell included in the UE’s CSG Whitelist.

Proximity indication reporting is necessary for the following purposes:
· to allow the eNB to trigger the necessary measurement of the CSG cell in corresponding RAT/frequency based on the UE’s fingerprint.
·  to restrict the SI request/reporting only in the area within the proximity of the concerning CSG cell.
The proximity indication configuration, i.e. ReportProximityConfig is configured per UE via dedicated signalling, and the ProximityIndication is reported by the UE if the surrounding radio condition matches its fingerprint. Hence, proximity indication related context in the eNB consist of the following:
1. Proximity Indication Configuration, which indicates the configuration in which RAT the proximity indication is enabled, i.e. ReportProximityConfig. 

2. Proximity Indication Status, which indicates the UE’s proximity status, i.e. ProximityIndication.

2.1 Proximity Indication Configuration handling

There are two alternatives for handling Proximity Indication Configuration during handover;

Alt.1: Forward the Proximity Indication Configuration context

Similar with other UE specific configuration, forwarding Proximity Indication Configuration as part of AS-Config during the handover preparation will enable the target eNB to perform delta configuration.
Alt.2: Not forward the Proximity Indication Configuration context

If the Proximity Indication Configuration context is not forwarded, the specification needs to specify a UE behaviour to implicitly deactivate Proximity Indication Configuration in the UE.

Proposal 1: 
We propose that the Proximity Indication Configuration is forwarded during handover preparation as part of AS-Config.
2.2 Proximity Indication Status handling

There are also two alternative handling for this context;

Alt.1: Forward the Proximity Indication Status
Although Proximity Indication Status is not a configuration in the source eNB, forwarding this context enables the target eNB to determine which measurement objects need to be maintained for CSG inbound handover. 
Considering the possibility of race condition that might happen in the real operation, a state mismatch problem might occur when the source eNB receives Proximity Indication after handover preparation has been finalised. This issue needs further consideration.


Another advantage of forwarding this context is also addressed in R2-100517. 
Alt.2: Not Forward the Proximity Indication Status


This implies that the UE needs to transmit Proximity Indication immediately after handover.

Proposal 2:
We propose that the Proximity Indication Status is forwarded during handover preparation.

Figure 1 and 2 describes the message sequences when the Proximity Indication Status context is forwarded and not forwarded during handover, respectively.
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Figure1: Proximity Indication Status forwarded
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Figure 2: Proximity Indication Status NOT forwarded
3. Summary and proposal
This paper discussed and compared the situation when Proximity Indication related context is forwarded and not forwarded during handover.
Proposal 1: 
We propose that the Proximity Indication Configuration is forwarded during handover preparation as part of AS-Config.
Proposal 2:
We propose that the Proximity Indication Status is forwarded during handover preparation.

The foreseen impacts towards 36.331 are described in the Annex.
Annex
	Start of Changes


10.2
Inter-node RRC messages 

10.2.1
General

This section specifies RRC messages that are sent either across the X2- or the S1-interface, either to or from the eNB, i.e. a single 'logical channel' is used for all RRC messages transferred across network nodes. The information could originate from or be destined for another RAT.

–
EUTRA-InterNodeDefinitions
This ASN.1 segment is the start of the E‑UTRA inter-node PDU definitions.

-- ASN1START

EUTRA-InterNodeDefinitions DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

IMPORTS


AntennaInfoCommon,


CellIdentity,


C-RNTI,


DL-DCCH-Message,


ARFCN-ValueEUTRA,


MasterInformationBlock,


MeasConfig,


PhysCellId,


RadioResourceConfigDedicated,


SecurityAlgorithmConfig,


ShortMAC-I,


SystemInformationBlockType1,


SystemInformationBlockType2,


UECapabilityInformation,


UE-CapabilityRAT-ContainerList,


ReportProximityConfig-r9,

ProximityIndication-r9
FROM EUTRA-RRC-Definitions;

-- ASN1STOP

10.2.2
Message definitions

-- unrelated text deleted --

–
HandoverPreparationInformation
This message is used to transfer the E-UTRA RRC information used by the target eNB during handover preparation, including UE capability information.

Direction: source eNB/ source RAN to target eNB

HandoverPreparationInformation message
-- ASN1START

HandoverPreparationInformation ::=
SEQUENCE {


criticalExtensions




CHOICE {



c1








CHOICE{




handoverPreparationInformation-r8
HandoverPreparationInformation-r8-IEs,




spare7 NULL,




spare6 NULL, spare5 NULL, spare4 NULL,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

HandoverPreparationInformation-r8-IEs ::= SEQUENCE {


ue-RadioAccessCapabilityInfo

UE-CapabilityRAT-ContainerList,


as-Config






AS-Config




OPTIONAL, 

-- Cond HO


rrm-Config






RRM-Config




OPTIONAL,


as-Context






AS-Context



OPTIONAL, 

-- Cond HO


nonCriticalExtension-v9x0


HandoverPreparationInformation-v9x0-IEs


OPTIONAL

}

HandoverPreparationInformation-v9x0-IEs ::= SEQUENCE {


proximityIndication-Context-r9

ProximityIndication-Context-r9
OPTIONAL,


nonCriticalExtension



SEQUENCE {}

}
-- ASN1STOP

	HandoverPreparationInformation field descriptions

	ue-RadioAccessCapabilityInfo

E-UTRA radio access capabilities are always included and in case of inter-RAT handover to E-UTRA, UTRA radio access capabilities may be included. (If UTRA radio access capabilities are received from the source RAN, they are ignored by target eNB.) In case of inter-RAT handover to E-UTRA and the source is GERAN, GERAN capabilities are always included.

	as-Config

The complete radio resource configuration. Applicable in case of intra-E-UTRA handover.

	rrm-Config

Local E-UTRAN context used depending on the target node’s implementation, which is mainly used for the RRM purpose.

	as-Context

Local E-UTRAN context required by the target eNB.

	proximityIndication-Context

Context related to reported proximity indications in the source eNB.


	Conditional presence
	Explanation

	HO
	The field is mandatory present in case of handover within E-UTRA; otherwise the field is not present.


-- unrelated text deleted --
10.3
Inter-node RRC information element definitions

–
AS-Config
The AS-Config IE contains information about RRC configuration information in the source cell which can be utilized by target cell to determine the need to change the RRC configuration during the handover preparation phase. The information can also be used after the handover is successfully performed or during the RRC connection re-establishment.

AS-Config information element
-- ASN1START

AS-Config ::=



SEQUENCE {


sourceMeasConfig




MeasConfig,


sourceRadioResourceConfig


RadioResourceConfigDedicated,


sourceSecurityAlgorithmConfig

SecurityAlgorithmConfig,


sourceUE-Identity




C-RNTI,


sourceMasterInformationBlock

MasterInformationBlock,


sourceSystemInformationBlockType1
SystemInformationBlockType1,


sourceSystemInformationBlockType2
SystemInformationBlockType2,


antennaInfoCommon




AntennaInfoCommon,


sourceDl-CarrierFreq                ARFCN-ValueEUTRA,


... ,

sourceReportProximityConfig-r9

ReportProximityConfig-r9
}

-- ASN1STOP

NOTE:

The AS-Config re-uses information elements primarily created to cover the radio interface signalling requirements. Consequently, the information elements may include some parameters that are not relevant for the target eNB e.g. the SFN as included in the MasterInformationBlock.

	AS-Config field descriptions

	sourceMeasConfig

Measurement configuration in the source cell. The measurement configuration for all measurements existing in the source cell when handover is triggered shall be included. See 10.5.

	sourceRadioResourceConfig

Radio configuration in the source cell. The radio resource configuration for all radio bearers existing in the source cell when handover is triggered shall be included. See 10.5.

	sourceSecurityAlgorithmConfig

This field provides the AS integrity protection (SRBs) and AS ciphering (SRBs and DRBs) algorithm configuration used in the source cell.

	sourceMasterInformationBlock

MasterInformationBlock transmitted in the source cell.

	sourceSystemInformationBlockType1

SystemInformationBlockType1 transmitted in the source cell.

	sourceSystemInformationBlockType2

SystemInformationBlockType2 transmitted in the source cell.

	antennaInfoCommon

This field provides information about the number of antenna ports in the source cell.

	sourceDL-CarrierFreq

Provides the parameter Downlink EARFCN in the source cell, see TS 36.101 [42].

	sourceReportProximityConfig-r9

Proximity reporting configuration in the source cell.


-- unrelated text deleted --
–
ProximityIndication-Context
The IE ProximityIndication-Context is used to transfer contexts of ProximityIndication messages received from the UE to the target eNB. Only the ‘entering’ ProximityIndication messages are transferred. The information can be used in the target eNB to optimise measurement configurations and to optimise when to request the UE to acquire and report system information of a neighbour cell, using ‘reportCGI’ and ‘reportSI-ForHO’ in a measurement configuration. Each entry in the list includes the ‘entering’ ProximityIndication message received from the UE.
ProximityIndication-Context information element
-- ASN1START

ProximityIndication-Context-r9 ::=

SEQUENCE (SIZE (1..maxProxInd)) OF ProximityIndication-r9
-- ASN1STOP

–-- unrelated text deleted --
10.4
Inter-node RRC multiplicity and type constraint values

–
Multiplicity and type constraints definitions

-- ASN1START

maxReestabInfo



INTEGER ::= 32
-- Maximum number of KeNB* and shortMAC-I forwarded












-- at handover for re-establishment preparation
maxProxInd




INTEGER ::=
8
-- Maximum number of ProximityIndication contexts that












-- can be forwarded at handover
-- ASN1STOP

	End of Changes
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